PROCESS FOR PRODUCI NG OPTI CAL COVPONENT FI ELD OF THE | NVENTI ON The present
invention relates to a process for producing an optical conponent, 5 and
nore particularly relates to a process for producing an optical conponent
such as an optical |lens, an optical recording nmediumor an inmagi ng device.
BACKGROUND OF THE I NVENTION In smal |l -size caneras nounted on cellul ar phones
or the like, CCD or CMOS 10 inmage sensors (soI id imagi ng devi ces) have been
wi dely used. Thig ﬁ@ﬁés ﬁtﬁ@PﬁWélNCﬁ)ﬂT ‘JE £d fromrespective
constituent el erre s such as an 1nmagin an in rared cut filter, an
optical lens and a | ens hol der. Wth respect to such a canera, as one of
needs associated with an increase in resolution, there is a decrease in

noi se by preventing cont aWﬁb%Wﬁ]lﬁV@Nlﬁ%the | i ke adhered to the

i maging 15 elenent. In genera n-order ecrease noi se caused by

cont am nati on a h e n nt er neasur e
that a prot ecmﬁaresgﬁt ]tweslﬁgﬁ reéjé@h?ra rbce%sr gnérﬁ)r Ci(2-,lurc(13 a?‘?égglﬁda&}'%&lgﬁass i's

1 ce>aaed s BBy e thna! S ERHERREp N By ¥t e * 11
protectin ate on .th n | enent .include.a conventl onal system of 20
appl yi n gﬁfﬁé Ahed REC lﬁr[eSg?ﬂ](grﬁ%ﬁw%a% R g%vrwfi he protecting plate in a
picture frame formin an outer frame di nensi on shape of a phot odi ode
alignment (pixel) of the inmaging elenment, and nounting the protecting plate
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| ayer on the imagi ng,e|l gnent (for e
y 1s generally agsengolec{ gom respective const%ent elernents such as an imaging

element, an infrared cut filter, an optical lens and a lens holder. With respect to such a
camera, as one of needs associated with an increase in resolution, there is a decrease in
noise by preventing contamination with dust and the like adhered to the imaging

15 element. In general, in order to decrease noise caused by contamination with dust and
the like, there has been taken a countermeasure that a protecting plate such as Pyrex
(registered trade mark) glass is provided on the imaging element to decrease
contamination with dust and the like adhered to a surface of the element. Systems for
providing the protecting plate on the imaging element include a conventional system of

20 applying an adhesive onto the imaging element or the protecting plate in a picture frame
form in an outer frame dimension shape of a photodiode alignment (pixel) of the
imaging element, and mounting the protecting plate on the imaging element through the
adhesive per se or a spacer. Further, there are needs for simplifying production
processes and improving productivity. In order to meet the needs, there has recently

25  been studied, for example, a system of applying a transparent ultraviolet-curable

adhesive all over the protecting plate, and then, adhering the adhesive-applied surface to



JP-B-61-22865). However, the above-nentioned transparent ultraviolet-curable
adhesive is |iable to cause problens such as discoloration and fluctuations
in optical characteristics 5 and nechanical characteristics by heat of a
use environnent after curing. It has been therefore difficult to produce the
i magi ng devi ce having both productivity and resolution quality by enpl oying
t he above-nenti oned system On the other hand, when optical conponents such
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1 studied as a need associated with an increase in density, an increase in heat resistance or

a reduction in production cost. The imprint systems include, for example, a system of
heat melting a thermoplastic resin composition and press fitting a forming mold thereto,
thereby obtaining a formed material having a specific shape; and a system of pressing a
forming mold to an ultraviolet-curable resin composition and then irradiating the resin
15 composition with an ultraviolet ray, thereby obtaining a formed material having a
specific shape. Above all, in order to obtain the optical component requiring heat
resistance to environmental heat of solder reflow or the like, the above-mentioned
system using the ultraviolet-curable resin composition as a material has been considered
to be desirable, in that strain due to thermal expansion 1s hard to occur, which makes it
20  possible to perform high-accuracy pattern formation.

However, even when the optical component is produced in such a manner,
there is a problem that a cured product of the above-mentioned ultraviolet-curable resin
composition is liable to cause discoloration, fluctuations in optical characteristics and
mechanical characteristics and the like by heat.

25



The invention has been nmade in view of such circunstances, and an object
thereof is to provide a process for producing an optical conponent, which
can provide the optical conponent having high transparency and heat
resistance reliability without 5 resin discoloration even when the
ultraviolet-curable resin conposition is used, and can neet needs for
sinplifying a production process of the optical conponent and i nproving

productivity. In order t i i\pned object, the process
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resin composition layer with an ultraviolet ray through the transparent stamp tool to
thereby cure the resin composition layer, in which a resin composition contained in the
resin composition layer contains a thermosetting resin as a main component and a
15 photo-acid generator, and the ultraviolet ray passing through the transparent stamp tool
is an ultraviolet ray having a wavelength of 320 nm or more.

That is to say, in order to solve the above-mentioned problems, the present
inventors have made intensive studies. In the course of the studies, it has been
conceived to form the transparent ultraviolet-curable resin composition layer on the

20 substrate or the imaging element by dropping or the like of the resin composition, to
further dispose the transparent stamp tool thereon in an adhered state, and to irradiate
the above-mentioned resin composition with an ultraviolet ray through the above-
mentioned transparent stamp tool to thereby cure the above-mentioned resin
composition. Then, as the above-mentioned resin composition, there has been used a

25  resin composition containing a thermosetting resin as a main component and a photo-

acid generator (one which generates a cation-polymerizable acid by ultraviolet



irradiation). Further, as the above-nentioned transparent stanp tool, there
has been used one having such characteristics (filter function) that the
ultraviolet ray passing through the transparent stanp tool per se is an
ultraviolet ray having a wavelength of 320 rimor nore. As a result, it has
been found that the optical conponent having high 5 transparency and heat
resistance reliability without resin discoloration can be produced even
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layer. transparent stamp tool to thereby cure the resin composition layer,
in which a resin composition contained in the resin composition layer contains
a thermosetting resin as a main component and a photo-acid generator, and the
15  ultraviolet ray passing through the transparent stamp tool is an ultraviolet ray having a
wavelength of 320 nm or more.
(2) The process for producing an optical component according to (1), in which the
transparent stamp tool is a forming mold in which a mold surface thereof has a concave-
convex pattern, and in which the transparent ultraviolet-curable resin composition layer
20  1s cured by irradiation of the ultraviolet ray, and then, the concave-convex pattern is
transferred to the resin composition layer by demolding the forming mold.
3) The process for producing an optical component according to (1), in which the
transparent stamp tool is a transparent protecting plate for the imaging element, and in
which the transparent ultraviolet-curable resin composition layer is cured by irradiation

25  of the ultraviolet ray, and the imaging element is integrated with the transparent

protecting plate by curing the resin composition layer.



4 (4) The process for producing an optical conponent according to any one of
(1) to (3), in which the transparent stanp tool allows an ultraviolet ray
havi ng a wavel ength of 320 nmor nore to pass therethrough and prevents an
ultraviolet ray having a wavel ength of |ess than 320 nm from passi ng

t heret hrough. 5 (5) The process for producing an optical conponent according
to (4), in which the transparent stanp tool has an ultraviolet ray
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(7 The process for producing an optical component according to any one of (1) to

=

(6), in which the transparent stamp tool is composed of a transparent resin containing at
least one of an ultraviolet absorber and an antioxidant.
(8) The process for producing an optical component according to any one of (1) to
15  (5), in which the transparent stamp tool includes a glass bass, and a sputtering layer
provided on a surface of the glass base and composed of at least one of cerium oxide,
titanium oxide and zinc oxide.
9 The process for producing an optical component according to any one of (1) to
(8), in which the substrate is a transparent substrate, and the transparent ultraviolet-
20  curable resin composition layer is irradiated with the ultraviolet ray having a
wavelength of 320 nm or more through the transparent substrate.
(10) The process for producing an optical component according to (9), in which the
transparent substrate allows an ultraviolet ray having a wavelength of 320 nm or more
to pass therethrough and prevents an ultraviolet ray having a wavelength of less than

25 320 nm from passing therethrough.



5 (11) The process for producing an optical conmponent according to any one
of (1) to (10), in which the transparent ultraviolet-curable resin
conposition layer is cured by irradiation of the ultraviolet ray, and then,
the cured product is subjected to heat treatnment at 70C or nore. 5 As
descri bed above, the process for producing an optical conponent of the
invention is a process for producing an optical conponent, which incl udes:
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resin composition of the above-mentioned resin composition layer contains a

thermosetting resin as a main component and a photo-acid generator, and the ultraviolet
ray passing through the above-mentioned transparent stamp tool is an ultraviolet ray
having a wavelength of 320 nm or more. By this production process, the transparent
15 ultraviolet-curable resin composition constituting the above-mentioned resin
composition layer cures without discoloration to give high transparency and heat
resistance reliability, and therefore, it can meet needs for simplifying a production
process of the optical component and improving productivity.
Then, the above-mentioned transparent stamp too! is a forming mold in which
20 amold surface thereof has a concave-convex pattern, the transparent ultraviolet-curable
resin composition layer is cured by the above-mentioned ultraviolet irradiation, and
then, the concave-convex pattern is transferred to the above-mentioned resin
composition layer by demolding the above-mentioned forming mold. In this case, the
optical component such as an optical lens or an optical recording medium can be

25  efficiently produced.



6 Further, the above-nentioned transparent stanp tool is a transparent
protecting plate for the inmaging el enent, the transparent
ultraviolet-curable resin conposition layer is cured by the above-nentioned
ultraviolet irradiation, and the imging elenent is integrated with the
above-nentioned transparent protecting plate by curing the resin 5
conposition layer. In this case, the optical conponent such as an inmagi ng
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shows a state where the resin conposition is cured by wultraviolet
irradiation, Fig. 2D e I esl osition is conpletely
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tr%sparent uﬂravxolet-cura%fe resin c%mposmon 1S perttormed on a substrate, Fig. 1B

shows a state where the resin composition is filled in a forming mold by pressing the
forming mold, Fig. 1C shows a state where the resin composition filled is irradiated
with an ultraviolet ray, and Fig. 1D shows a state where the optical component is
15  demolded from the mold.
Figs. 2 are illustrative views showing another example of a production process
of an optical component of the invention, Fig. 2A shows a state where a film of a
transparent ultraviolet-curable resin composition is formed on a transparent protecting
plate, Fig. 2B shows a state where the transparent protecting plate is stuck onto an
20  imaging element, Fig. 2C shows a state where the resin composition is cured by
ultraviolet irradiation, Fig. 2D shows a state where the resin composition is completely
cured, and Fig. 2E shows a state where this is cut to form each piece.
Figs. 3 are illustrative views showing still another example of a production
process of an optical component of the invention, Fig. 3A shows a state where a film of
25  atransparent ultraviolet-curable resin composition is formed on a transparent protecting

plate, Fig. 3B shows a state where the resin composition is semicured by ultraviolet



7 irradiation, Fig. 3C shows a state where the transparent protecting plate
is to be stuck onto an inmaging elenent, Fig. 3D shows a state where the
transparent protecting plate is stuck onto the imaging elenent, Fig. 3E
shows a state where the resin conposition is conpletely cured by
ultraviolet irradiation, and Fig. 3F shows a state where this is cut to 5
formeach piece. Figs. 4 are illustrative views showi ng a further exanple of
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conpl ete% cuhed by ultraviolet irradiation. Fig. 5 1is an illustrative view
showt Qﬁ?% P&%Fon process (one step) of an 15 optical component of the
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state where the transparent protecting plate cut to form each piece 1s stuck onto an

imaging element and irradiated with an ultraviolet ray, and Fig. 4E shows a state where
the resin composition is completely cured by ultraviolet irradiation.
Fig. 5 is an illustrative view showing a production process (one step) of an

15  optical component of the invention.

DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the invention will be described in detail below.
As described above, the process for producing an optical component of the
20 invention is a process for producing an optical component, which includes: disposing a
transparent stamp tool on a substrate or an imaging element through a transparent
ultraviolet-curable resin composition layer; and irradiating the above-mentioned resin
composition layer with an ultraviolet ray through the above-mentioned transparent
stamp tool to thereby cure the above-mentioned resin composition layer, in which a
25  resin composition of the above-mentioned resin composition layer contains a

thermosetting resin as a main component and a photo-acid generator, and the ultraviolet



8 ray passing through the above-nentioned transparent stanp tool is an
ultraviolet ray having a wavel ength of 320 run or nore. The term"nmain
conponent™ as used herein is a conponent which exerts a great influence on
characteristics of the conposition, and generally means a conponent which
accounts for 50% by weight or nore of the whole 5 conposition. For exanple,
when the optical conponent such as an optical lens or an optical recording
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such as the optical lens obtained by transferring the concave-convex pattern can be
obtained. Specifically, as shown in Fig. 1A, potting (resin application) of the above-
15  mentioned transparent ultraviolet-curable resin composition 1 is first performed on a
substrate 12 to form a resin composition layer, and a forming mold 13 is pressed
thereon, thereby filling the resin composition 1 into concave portions of the concave-
convex pattern of the mold surface as shown in Fig. IB. Thereafter, the above-
mentioned filled resin composition 1 is irradiated with an ultraviolet ray 15 having a
20 wavelength of 320 nm or more through the above-mentioned forming mold 13 to cure
the resin composition as shown in Fig. 1C, and a resin cured material 11° used as an
optical lens or the hike is demolded from the mold as shown in Fig. 1D. In this way,
the resin cured material 11” which is used as an optical lens or the like and has been
formed by transfer of the concave-convex pattern of the above-mentioned forming mold
25 13 is obtained on the substrate 12. This resin cured material 11° is dismounted from

the above-mentioned substrate 12, and can be used as the optical component such as an



t he above-nentioned substrate 12, and can be used as the optical conponent
such as an 9 optical |lens as described above. Further, the above-nentioned
resin cured material 11' is integrated with the substrate 12, and
appropriately cut for each resin cured material, thereby also being able to
obtain a hybrid I ens or an optical recording nmedium Incidentally, when the
resin cured material 11' used as an optical lens or the 5 like is disnounted
fromthe aQ&xe-ne tiape substFate 12 to use, a rglease S ee%.sgfh as a PET
19 mal5o0e:

film a® nes desspppd abqvs, o Furtheeriagaboyermentioped sy cyr hent i oned
substrate 12. Further, the concave-convex, pattern can. be djrectly fornmed on
he i i Rt e bS8 A AP ORI Bk ot RO Ry it
processing, drilling, etching .usi.ng a photolithography process, or the

Pl Res® othedhy it beRBanC i b acoBon b chrn g Koo ean e s di ng.
transparent resin or. glass material ;in a. previoysl attern-fornmed netal

nol d. Further ,ncpgqntaéwan%%ghem%ﬁcgrﬁg "Ef‘&riagéf 158%% &?tl ELEHS 95thgn i magi ng
device iis .produced by the above-nentioned prqduction process, t ranspar ent
pr ot &ct ihi'ra lquilgp@wfte# RO%E? ﬁlaaﬁeﬁaermoeﬁ%f»ﬂ%srgtedgé@u% agflgases ?F;‘ﬁ‘é&e%t st anp
tool used_in_the production ocess, 15 The above-nentioned. t r anspar ent

pr ot ect g il é)%gm‘sap%’g%ghﬂ of ﬁ@TfﬁéHmrié ugadatdhg abqvarBRIERDEhe tr anspar ent
ultraviol et-curabl e resin conposition | ayer, and the above- nentioned resin
conposi hsFatealer Fugther thefoneavg-canyex patemsanhadiriy formpd oRtbi Bald he
transparent protecting plate in that state to cure the transpar.ent

ul travi ehdecel thaphove-gagnionedlopaunigmeld 18 bydaser prasesshigy AHLng) €riRg | s
integrated with the above-nentioned_20 transparent protecting plate by
curing. Usngamhetolgipgraphy paecess: o8 thsptke cfl cap SapImedbyadnisctifemglsting ofed.
Specifical%y, t he above-nenti oned transparent ultraviolet-curable resin
conpBsi tipsfenmplding 3 Gansparenegsiner glass maienal/indgpraviprey eadsmilor@edt hi ckness on
a transparent protecting plate 23 as shown in Fig. 2A. Thereafter, as shown

in Fig. maglmpld] ayer surface of the above-mentioned resin conposition 1 is

stuck onto an_i nagi ng . L o
Further, for example, when the optical component such as an imaging device is

produced by the above-mentioned production process, a transparent protecting plate for
an imaging element is used as the transparent stamp tool used in the production process.

15 The above-mentioned transparent protecting plate is disposed on the imaging element
through the transparent ultraviolet-curable resin composition layer, and the above-
mentioned resin composition layer is irradiated with the ultraviolet ray through the
transparent protecting plate in that state to cure the transparent ultraviolet-curable resin
composition layer. The imaging element is integrated with the above-mentioned

20 transparent protecting plate by curing. In this way, the desired optical component can
be obtained. Specifically, the above-mentioned transparent ultraviolet-curable resin
composition 1 is first formed to a film having a predetermined thickness on a
transparent protecting plate 23 as shown in Fig. 2A. Thereafter, as shown in Fig. 2B, a
layer surface of the above-mentioned resin composition 1 is stuck onto an imaging

25  element 22 to mount the transparent protecting plate 23 on the imaging element 22.

After the above-mentioned sticking, the resin composition is irradiated with the

10



25 el enment 22 to nount the transparent protecting plate 23 on the inmaging

el enrent 22. After the above-nentioned sticking, the resin conposition is
irradiated with the 10 ultraviolet ray 15 having a wavel ength of 320 nm or
nore to conpletely cure the above- nentioned resin conposition 1 as shown in
Fig. 2C, thereby obtaining a resin cured product 21 as shown in Fig. 2D.
Then, the above-nentioned resin cured product 21 is subjected to heat

o g 0 e B REROARDL AP Bl AR, AR A0S, L
O g RETRSRS UOF LF0 S RS, RPN 52, ™ o
bt i, S5 AR B FEE o RSB B e
oot SRR e 5 OBE oL SRL s s of B,
e 50 SPHOe TRRE csle  et M SHAET SO RRTRRT S 1
e SRR ol ARPRSRS P SER I8 B e, o
o Rt B S S S BB N Bl BTS2,

POt IBREL B8 S SR T BRI B, 12,
oD S Banephah i ety ey L USRS BLALEEARI RIS, 21, o

resipn conposition 1' is .stuck onto 20 the jmgi ng el enen 2 to nount the
traﬂ@parent pﬁ:B‘EtE‘E,rﬂhﬁgj’.pBF%{tcgm?Sn%s‘t‘ ithriase Vécr?é:ﬂ{‘agﬁ. At this tine, in

0 1 avi GrERSE el PR EGHOSPE PBHNE: afatis (hd S GoPYE BEBHHEA on ¢ he
g N0 mSparent uftiaviolet Surable resin compostion | % st formed to & i bavinga |« 9 °¢
predetermined thickness on the transparent protecting plate 23 as shown in Fig. 3A.
Thereafter, as shown in Fig. 3B, the above-mentioned resin composition 1 is irradiated
15  with the ultraviolet ray 15 having a wavelength of 320 nm or more through the above-
mentioned transparent protecting plate 23 to semicure the resin composition, in order to
inhibit fluidity of the above-mentioned transparent ultraviolet-curable resin composition
1 at the time when the transparent protecting plate 23 is mounted. Thereafter, as
shown in Fig. 3C, a layer surface of this semicured resin composition 1’ is stuck onto
20 the imaging element 22 to mount the transparent protecting plate 23 on the imaging
element 22. At this time, in order to enhance sticking properties, a small amount of the
transparent ultraviolet-curable resin composition 1 may be previously dropped on the
imaging element 22 before the above-mentioned sticking as shown in Fig. 3C. Then,
after the above-mentioned sticking, a laminate as shown in Fig. 3D is obtained, and this

25  laminate is irradiated with the ultraviolet ray 15 having a wavelength of 320 nm or more

to completely cure the above-mentioned resin composition 1’ as shown in Fig. 3E,

11



after the above-nentioned sticking, a lamnate as shown in Fig. 3Dis
obtained, and this 25 lamnate is irradiated wwth the ultraviolet ray 15
havi ng a wavel ength of 320 nmor nore to conpletely cure the
above-nentioned resin conposition 1' as shown in Fig. 3E, 11 thereby
obtaining a resin cured product 21. Further, as shown in Fig. 3F, this is
cut at portions indicated by broken lines to formeach piece, thus

resul ti i_.n gbt.aining.a desired jmging device A (optjcal. conponent).

| nci dentZireey, ORABME BN FERY PERADE: 2 e 17 EeR A hava, Inde otk FUF FRL & t her af t er

t he above-nentioned ultraviolet irradiation or SIﬁttertggttjn% to each

i magi ng PAEIANS idicateghychrp 1%6‘?/1@,“”6?@8 PEFRIPYST e RERH B IPE 2 Fyrther, the
optical ,canmpanent such as the_ inmagi ng deyice can al so be roduced in the
Fol I owi HESIFARmBRe FRYee A oPHcl SomBentatap Idenilt: thraliovs meBtionedny
ultravioglet-curable resjn conposition I is first rmed to a.fjl mhaving a
pr edet o BEFhHEnE P8y O medermasd b § %%@P@ﬁfﬂ%&%ﬂﬁﬁﬁ&owﬁ IBNHL shown in
Fig. 4A. Thereafter, as 10 shown in Fig. 4B, the above-nentiqned resin
conpodsi pigheutingtoicacmmagingiaxiqerps drieribgd aboxg %qce’ed?%gp WS NFEETHg a wavel engt h
of 320 nm or nppre through the above-nentioned, transparent protecting plate
23 to semi cur 6Uithe, the opical sprppenant sirh appheimaging devige Cabé&?ibSns i ndi cated by
broken lines to formeach piece as shown in Fig. 4C. A surface of this

sem cur ®pdueed in the falloying manner. | $hatuysagthe abhie-mertingd tapwdesit 22 as shown
in 15 Fig. 4D, followed by further irradiation with the ultraviolet ray 15
havi ng alticletengable resm composition isrbrsh farmed dorp Hibn dpying @rrsedetamined
above-nmentjoned resin conposition 1', thereby obtaining a resin cured
product thickneshprsthe Aransnareay peatecting olaie 83 as shomi ipdagl 44 r akisprafieh®s pr ot ect i ng
plate 23 with the inmaging elenent 22 to provide an inmaging device A

( optf cashewrpoiiants, the abaysupentiongy gpsinpemppgitiondrs irradiaied wibithyy devi ce may 20
be appropriately subjected to heat curing in the sane manner as descri bed
above. uitrvidedpal § Pavinga payelengthiof 32¢nmroynese drough Bgiaheyomepiaedss shown
in Fig. 4B may be omtted, and the resin conposition may be cured by

ul travi élagspargng gmtea:ppgﬁla@?} t9rs¢Bdcyrg the resin composition.  This 1s cut at

portions indicated by broken lines to form each piece as shown in Fig. 4C. A surface
of this semicured resin composition 1’ is stuck onto the imaging element 22 as shown in

15  Fig. 4D, followed by further irradiation with the ultraviolet ray 15 having a wavelength
of 320 nm or more to completely cure the above-mentioned resin composition 1°,
thereby obtaining a resin cured product 21. This can integrate the above-mentioned
transparent protecting plate 23 with the imaging element 22 to provide an imaging
device A (optical component) as shown in Fig. 4E. Further, this imaging device may

20  be appropriately subjected to heat curing in the same manner as described above.
Incidentally, in Fig. 4, the ultraviolet irradiation process shown in Fig. 4B may be
omitted, and the resin composition may be cured by ultraviolet irradiation performed in
Fig. 4D. Furthermore, in Fig. 4, in order to enhance sticking properties, a small
amount of the transparent ultraviolet-curable resin composition 1 may be previously

25  dropped on the imaging element 22 as shown in Fig. 5, before the transparent protecting

plate cut to each piece shown in Fig. 4C is stuck onto the imaging element 22.

12



Fig. 4D. Furthernore, in Fig. 4, in order to enhance sticking properties, a
smal | anobunt of the transparent ultraviolet-curable resin conposition 1 may
be previously 25 dropped on the imaging el ement 22 as shown in Fig. 5,
before the transparent protecting plate cut to each piece shown in Fig. 4C
is stuck onto the imaging elenent 22. 12 In Figs. 2, 3 and 4, the
above-nentioned transparent ultraviolet-curable resin conposition 1 is

f d to the fil t . tect] latg 23, f le, b
pi - coating 8t BT R traPR R p R stara e e S feolea i i
t hi ck i.S,- . opt ai b filmf ' . . | '
conpos: EPBRVTUST | FoRrRrd PR R Tiop et B eP LR 251 R 5ot engen of
320 f. h fil ' t i, t d, this.i ted
rore 1 ndk BB ereR s e d e st e eldibePaLi BiSER Cnees. As
t he above- . dt t ult i ol et - hl. in. Bt 1,
Fosi n oorPUSPIAT BOHEdIRT NG R emer ROl e hgoPegrHoat FoRal LorBnent and a
hoto- 1 i.d .at [ d i I i-bed.. Th
Bbova. meliEGHEaY erinb S SeyF Rt oL P ATnR R e Toregf™ BT (pTEtion s ohre

I t hane- based -based and si].i. - bagsed th ti ins.
Above. altt 8 11 U BALEH AP URTTIH HOGIR G S g SRR P ed 11 om the
vi ewpoi nt.s. of adhesi veness, heat resistance and shrink properties.
Addi ti oMHF¥3FSSi n view of optical characteristics, the difference (jDmDri)

G TR MR MR R X T
conposition 1 is_preferahl 0.1 or. nore, and nore preferaply 0.2 or nore.
Fur t her FeSiSCQROSHINAAONTAUHDS BHECAMBITYING iSRS goRuP 5078 91_1%%@%%&0@% ch
O e B eGP Y AN Bl S Bk o T,
(diazoniumsalts, sulfoniumsalts, iodoniymsalts, seleniumsalts,
pyr i i nFERRSRFIEES, FPorxaBplen A S e urei R BtSA; cagy-based and silicone-
based thermosetting resins. Above all, the epoxy-based thenmosetting resin is
preferably used from the viewpoints of adhesiveness, heat resistance and shrink
properties.  Additionally, in view of optical characteristics, the difference (JDm-Dr|)
15 between the refractive index (Dm) of a microlens mounted on the imaging element and
the refractive index (Dr) of the cured product of the resin composition 1 is preferably
0.1 or more, and more preferably 0.2 or more.
Further, as the above-mentioned photo-acid generator, an agent which
generates a cation-polymerizable acid by ultraviolet irradiation may be used. Such
20  photo-acid generators include, for example, onium salts (diazonium salts, sulfonium
salts, iodonium salts, selenium salts, pyridinium salts, ferrocenium salts, phosphonium
salts and the like) containing anionic components such as SbFg, PF¢’, BFy, AsFg',
(CgFs)s and PF4(CF>CF3); and cationic components. These photo-acid generators
may be used alone or in combination thereof. Above all, from the viewpoints of

25  curability and transparency, the onium salt having SbF¢™ or PF4CF,CF;)," as the anionic

component is preferably used. Further, as the above-mentioned onium salt, an
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salts and the |ike) containing anionic conponents such as SbFb , PF6 , BF4 ,
AsF6 , (C6F5)4 and PF4(CF2CF3) 2 and cationi c conponents. These photo-acid
generators nay be used alone or in conbination thereof Above all, fromthe
vi ewpoi nts of 25 curability and transparency, the onium salt having SbFb or
PF4(CF2CF3) 2 as the anionic conponent is preferably used. Further, as the
above-nentioned oniumsalt, an 13 aromatic sulfoniumsalt is preferred from

the vie %é;t'ltc asﬁ{foﬁinﬁl {aﬁ‘iﬁwr%%en%ﬁ'f%?rr {h%r ) .o,?lﬂi’osf tl?er}gteaot}%}{ff)_naflﬁ}r-matﬂ)%rt icularly

preferre rrarylsulfoniumsa fro Vi ewpoi n omthe

et onai BRe el Bt e R IER LEPER Ry bR St BB Mol 570705 10 1.0

b . s . " . , q
arti cul arl'y ey SRHRUBRSRE coebily Sl ffleGpenshl e sobfty BERKaboer 370 109
t f t - ti th tti i n, J | ,
1 ane- BB R nRaaeeh PERRERLH B G o ST TRREY. Poparti ng
h nthet i ber. or., I i t i.0xi dant,
L K oA O s AT
i ye- i J
it ravi Srang AP0 DRET BREERT 0] Pish o e R H O BRI GERBEST ™ as &
| i ght source used for the above-nentioned ultraviolet irradiation, a
nercuryr?séfhp can be used. Further, an ultraviolet filter or a band-pass

than' 320 nm 1 PURSPUEE: harRrasho el B ueBtedhEer rfdif & ERBI: cury T amp
as needed ecause s I ecst i Sic i b adi at norof the u'!: tr av'.oIi t ray having a
navel ondTHBRE S65T AHTGh SYBers BobEGAma oremgr RS, 2 SR o | ager
AR A A e L
appropriately incorporated into the above-mentioned transparent ultraviolet-curable
resin composition 1, according to the necessity.
As a light source used for the above-mentioned ultraviolet irradiation, a
mercury lamp can be used. Further, an ultraviolet filter or a band-pass filter for
15  preventing an ultraviolet ray having a wavelength of less than 320 nm from passing
through can be used together with the mercury lamp as needed, because selective
irradiation of the ultraviolet ray having a wavelength of 320 nm or more is required.
Further, a semiconductor laser, an ultraviolet LED or the like may be used as the light
source.
20 As the above-mentioned forming mold 13 or transparent protecting plate 23,
one which is made of a transparent resin or glass and through which the uitraviolet ray
having a wavelength of 320 nm or more is allowed to pass may be used. Specific
materials therefor include various glass materials such as quartz glass, Pyrex (registered
trade mark) glass and BK-7 (manufactured by Schott Glas), thermoplastic resins such as
25  polyethylene, polypropylene, polymethyl methacrylate and polycarbonate, and materials

which contain an epoxy resin, a polyimide resin, an acrylic resin or a silicone resin as a
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one which is made of a transparent resin or glass and through which the
ultraviolet ray having a wavel ength of 320 nmor nore is allowed to pass
may be used. Specific materials therefor include various glass materials
such as quartz glass, Pyrex (registered trade mark) glass and BK-7

(manuf actured by Schott & as), thernoplastic resins such as 25 pol yet hyl ene,
pol ypropyl ene, polynethyl nethacrylate and pol ycarbonate, and materials

Whi ch . . | vi i d . . ;
Si11 condappumeSERehd Sitedoy Boeb Sr et & obd tmef Bad, Y Hhcke S8R ohe %t o
forma forned. b%d . The e..al ?‘%ed alg! ope %li n g% itn%ti ons.{ihoer eof Above
al |, pof‘@ﬁ"éf’ﬁ&ﬂc CPEATE: of PR &R EY PRIyl 5}15‘? %6 fromthe
i ints of t ., . bilit heat resi st . d l'ight
fesi st aftll S rgEETTahapm 6, Hew BB AP RIFRIGY PR NS BFELSSBH0ES ans par ent

protecti n{g @{tate 23 per se may be one having characteristics that it allows
the ul t PAYIEIEESI§8R% having a wavel ength of 320 rimor more to pass

t her gt hr ough an revents the. ultraviol et havi ng .a wavel ength of | ess
henS 550 nor' Piher e Rhaytonrtioned Bite Fhid Be (RtalS b ®ai®e ) or Sthan
the irradiation of the ultraviolet.r havi n vel ength of 320 nm 10 or
e | hogge e b g h e g e lon s W e et bf t he
above- nenti oned giﬁnsparent uItrgéiolet-chgble reﬁ%n conposition | as in
the cas&ay¢lengih of 37w 00 mate tqpass tergthrgugh andeprevents the ulirayitl ety

di scoloration with tj is hard to occur. . This.s therefore preferred. The
above- ﬁ‘flp%ﬁ@aV?lswllﬁgl%rhan%gOW OTH Rassies ?reﬂg?lb@’ecu Bisie sYe 23 is
preferahl.y. has an ultraviolet r transmittance at a wavel e of 15 less
t han 32311%}%35?1)%@@11 e adgtion of the a@rfavwéetrs%ﬂ%vrwg ?Wé‘“\i,)g‘i‘%l}a&’? gi RMy ay havi ng
a elength of less than 320 nm a benzophenone-based

bendbt r Pa@areetﬁmggabe f%‘é%z%f‘@h%%&{a@awﬂ& &eﬁé@dﬂae L gf the above-
cyanoacryl at e- based ul travi ql et gﬂsorber or a hindered pheqﬂgébased,

hi nder e EBHPRFI-APSRAEENT UKFRY WOl EESHLomPosition draspa s F2sne i t8%i dant may be

incorporated into a, ) . e
P transparent protecting plate 23, the problem of discoloration with time is hard to occur.

This is therefore preferred. The above-mentioned forming mold 13 or transparent
protecting plate 23 is preferably has an ultraviolet ray transmittance at a wavelength of
15  less than 320 nm of less than 5%.
In order to prevent the ultraviolet ray having a wavelength of less than 320 nm,
a benzophenone-based, benzotriazole-based, benzoate-based, salicylate-based or
cyanoacrylate-based ultraviolet absorber or a hindered phenol-based, hindered amine-
based, phosphorus-based or sulfur-based antioxidant may be incorporated into a
20  transparent resin which is a material for the above-mentioned forming mold 13 or
transparent protecting plate 23. These ultraviolet absorbers and antioxidants may be
used alone or in combination thereof.
Further, in order to prevent the ultraviolet ray having a wavelength of less than
320 nm from passing through, the above-mentioned forming mold 13 or transparent
25  protecting plate 23 may have a sputtering layer composed of at least one of cerium

oxide, titanium oxide and zinc oxide on a surface of the glass base.
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20 transparent resin which is a material for the above-nentioned form ng
nold 13 or transparent protecting plate 23. These ultraviol et absorbers and
antioxidants may be used alone or in conbination thereof. Further, in order
to prevent the ultraviolet ray having a wavel ength of less than 320 nmfrom
passi ng through, the above-nentioned formng nold 13 or transparent 25
protecting plate 23 may have a sputtering | ayer conposed of at |east one of
cerium oxide, titanjumoxide and zinc oxide on g.surface of the glass base.
15 I nci dent al IMeicstallys phen tasubrise 1 4 Hig, g}‘sg?nerﬁv@ SEvSane i e ¢ he
ultraviolet .ray having a.pavel ength of 320 rimor, npre to pass

ther ot hrTBGBAINGH MaNSIFTGIh OF SEham o e st FSFRIFORBM ST hopdias or
transparent protecting plat , the ultraviolet irradiation can be

per f or médOHoMeBRPRFdLATINg e, 3 hplsuBpient i Biscing B‘PWi%gﬁT?d{tlﬁa‘i@e‘s but al so

t hrough the substrate 12. Accordingly, the degree of freedom of _the

ul travi dif laﬁl‘?flf%?é}ib&tﬂeﬁénﬁ?(b\“éro& hrqugh theahoye-mentiopgdstosming meldldr i al s and
the | ike for the _above-nentioned substrate are the same as with the

abové- met plspdaowgy the sgbshated 21 3 Acgerdingin dhadagre ¢tredemiofgheyl ate 23. In

terms of satisfactorily curing the transparent ultraviolet-curable resin
conposi tulEzvialet irmadiation prefaably anarenses. ¢ Ha thip sass. malstinls sed thedikefBstheat e has
characteristics that it allows the ultraviolet ray having a wavel ength of
320 nmabpvereationsd subyratase Sheremeds vakdh peersrmentioned forming/meldet3 ray havi ng
a wavel ength of less than 320 nm from passi ng therethrough. The optical
conponerfir apsparesh Peiterais phate 33 aindermsci aptisdagtordl speing Hhejtgxnppasenty t hout , f or
exanpl e, any discoloration and defornmati on due to heat at the time of 15
sol der rudraaolet-eugablp zesin ¢impasitiondd itasprefureddbainbathayagnentigsed, for exanpl e,
even when the inmaging devices are collectively nounted b¥ sol der fl ow.
Exartfll esubstsettisisabararteristins this siorliops dhereirhonlet srydiavme anvetelagtpel 30 ve
Exanpl es.

nm or more to pass therethrough and prevents the ultraviolet ray having a wavelength of

less than 320 nm from passing therethrough.

The optical component thus obtained has stable mechanical characteristics
without, for example, any discoloration and deformation due to heat at the time of
15 solder reflow, so that this method can be advantageously used, for example, even when

the imaging devices are collectively mounted by solder flow.

Examples
Examples will be described bellow together with Comparative Examples.
20  However, the invention should not be limited to these Examples.
Firstly, ultraviolet filters (A) to (C), processing molds (I) and (II), transparent
ultraviolet-curable resin compositions (o) and () and transparent protecting plates (a) to

(c) shown below were prepared, prior to Examples and Comparative Examples.

25
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20 However, the invention should not be limted to these Exanples. Firstly,
ultraviolet filters (A) to (C, processing nolds (1) and (Il), transparent
ultraviol et-curable resin conpositions (a) and (0) and transparent
protecting plates (a) to (c) shown bel ow were prepared, prior to Exanples
and Conparative Exanples. 25 16 Utraviolet Filters (A to (C (A U-37 (An
ultraviolet ray having a wavel ength of 350 run or less is cut off; an
ultraviolet ra Eran r’q:t1 an (3 at..a wavel ength of 320 nm 0% manufactured by
Toshi ba d ass .f?“Eﬁ"a.l rs((% ¥R (An ultraviol et ray having a wavel ength of

355328‘ lm R <h§w§#’-§z%$ é&ra%lé‘ol&%%ﬁevvfhé’é iraedlegsh ?}‘fi%%%@e‘%&%f%g Cans cnatr
i i g 300 i :

it avi ot By FetBeded FdvePeyoh o hes BP0 meindthosd B oot ur e

by 10 Togﬂéﬁﬁaﬁ{%ﬁ%ﬂq q Ltd. Processing Mdlds (1) and (I1) Using a

t wo- conp curable silicone resin (manufactured by Shin-Etsu
Chehite commodRU MR TRabeh S e LBnEaRac S M 0d el Pa, 001
PR A NN AR MR RPN R S L A B
Form ng rRBESIEG HH B g 1 & the other hand, 46 of

W th 100°g of (e UBGSS (RBABBNINFIGH RS EbBIUEIHEN PoAFDOT RIS PF cur abi e
STl eone f o rividlet chy wansraante & wavertngth of 390 S 15.598) rafiebicoded by ©
10 Toshiba Glass Co., Ltd.
Processing Molds (I) and (II)
Using a two-component thermally curable silicone resin (manufactured by
Shin-Etsu Chemical Co., Ltd., KER-2500) including a base compound and a curing
agent, the base compound and the curing agent were mixed so that a weight ratio of
15  (base compound / curing agent) is 1/1. This mixture was transfer molded using a
predetermined mold at 150°C for 2 minutes to prepare a transparent silicone resin
processing mold (I) having the same shape as that of the forming mold 13 shown in Fig.
1. On the other hand, 4 g of 9,10-dihydro-9-oxa-phosphaphenanthrene-10-oxide was
previously melt-mixed with 100 g of the base compound of the above-mentioned
20  thermally curable silicone resin at 100°C, and then, 100 g of the curing agent of the
above-mentioned thermally curable silicone resin was added thereto, followed by
mixing them at room temperature. The resulting mixture was transfer moided in the
same manner as described above to prepare a processing mold (II) having the same
shape as that of the above-mentioned processing mold. For these forming molds, the

25  ultraviolet ray transmittance at a wavelength of 320 nm was measured by using a

spectrophotometer (manufactured by Shimadzu Corporation, UV-3101PC). Asa
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above-nentioned thermally curable silicone resin was added thereto, followed
by mxing themat roomtenperature. The resulting m xture was transfer

nol ded in the sanme manner as descri bed above to prepare a processing nold
(I'l') having the sane shape as that of the above-nenti oned processing nold.
For these formng nolds, the 25 ultraviolet ray transmttance at a

wavel ength of 320 rimwas neasured by using a spectrophotoneter
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minutes, thereby preparing a transparent ultraviolet-curable resin composition (a).

Preparation of Transparent Ultraviolet-Curable Resin Composition (B)
Seventy grams of an alicyclic epoxy resin (manufactured by Daicel Chemical
15  Industries, Ltd., Celoxide 2021P), 30 g of a hydrogenated bisphenol A type epoxy resin
(manufactured by Japan Epoxy Resins Co., Ltd., YX-8000) and 0.5 g of t-
butylhydroxytoluene (manufactured by Sumitomo Chemical Co., Ltd., Sumilizer BHT-
R) were melt-mixed by heating at 80°C for 30 minutes, and thereafter, the resulting
mixture was cooled to 50°C. Then, 4 g of a photo-acid generator (manufactured by
20 SAN-APRO Ltd,, CPI-101A) and 2 g of a coupling agent (manufactured by Shin-Etsu
Chemical Co., Ltd., KBM-403) were added thereto, followed by further stirring and
mixing at 50°C for 10 minutes, thereby preparing a transparent ultraviolet-curable resin
composition ().
Transparent Protecting Plates (a) to (c)
25 (a) A heat-resistant glass protecting plate having a thickness of 0.5 mm

(manufactured by Schott Glas, TEMPAX Float)
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20 SAN- APRO Ltd., CPI-101A) and 2 g of a coupling agent (manufactured by
Shin-Etsu Chemcal Co., Ltd., KBM 403) were added thereto, followed by
further stirring and mxing at 50C for 10 mi nutes, thereby preparing a
transparent ultraviolet-curable resin conposition (p). Transparent
Protecting Plates (a) to (c) 25 (a) A heat-resistant glass protecting plate
havi ng a thickness of 0.5 mm (manufactured by Schott das, TEMPAX Fl oat) 18

im wni ch wae. OBl Aaer Ry A E b G Bt Al P et A b SR ot 2
cnem car ek e TR Y ol @2 o 30 PEA LS Eomfonil”, = °
. So resnafs e e e e BlarFRUBY S 18 Bt P IR GRSl Poome
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phosphaphenant ht ene- | 0- oxi de _wi.t h Q t he base _conpoun t he

Pio- LompomR e S ARERRE RrDE & i PLoE e SR et & PR CRaRRR AL Y Sefobg shi - et su
Chem cal Co.t Ltd., SCR- 1016) at 100C, thereafter, adding 100 g of the
curing a Ht*'St t he above-mentioned thernall y curable silicone resin,

Fesul 11 ng. i xt UF LGOS SRR et e e e e vinb gy O hE it al 1y,
LIt at of GhiEh 3% PP AERY PRIeTl Pl BB g b -G s meadur ed by
O 2 RSSLHERIOTTL (BN AGh 4, D S ety CELPOLELh SR o
plate (o) uas 00! BE o 20T L0CE o S, BLALIRAISTL 0! S5Lkno Pl ate
1016) at 100°C, thereafter, adding 100 g of the curing agent of the above-mentioned
thermally curable silicone resin, followed by mixing them at room temperature, and
transfer molding the resulting mixture in the same manner as with the above (b).
Incidentally, for the above-mentioned transparent protecting plates (a) to (c),
15  the ultraviolet ray transmittance at a wavelength of 320 nm was measured by using a
spectrophotometer (manufactured by Shimadzu Corporation, UV-3101PC). Asa
result, the transmittance of the transparent protecting plate (a) was 100%, the
transmittance of the transparent protecting plate (b) was 88%, and the transmittance of
the transparent protecting plate (c) was 3.2%.
20 Exampile 1
Potting of the transparent ultraviolet-curable resin composition (o) was
performed on a quartz glass substrate having a thickness of 0.5 mm, and thereafter, the
processing mold (I) was pressed on the quartz glass substrate through the above-

mentioned transparent ultraviolet-curable resin composition (&). Then, the ultraviolet

25  filter (A) was placed on the processing mold (I), followed by irradiation of an ultraviolet
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the transparent protecting plate (c) was 3.2% 20 Exanple 1 Potting of the
transparent ultraviolet-curable resin conposition (a) was perforned on a
gquartz gl ass substrate having a thickness of 0.5 nm and thereafter, the
processing nold (1) was pressed on the quartz gl ass substrate through the
above- nmentioned transparent ultraviolet-curable resin conposition (a).
Then, the ultraviolet 25 filter (A) was placed on the processing nold (I),
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preparation of. the test piece Qust after sanple preparation), after the
test pie OWgéniﬁﬁB\AéfTS?"@’egﬁ%fﬁ‘d under an environnent of 100C for | hour

(after 100C x hour), and after the test pjece was allowed to stand under
b onvi ronmentFaBi ﬁ@l?cawéﬁwﬂa%%tqiﬂfgtowe@etl&e wam smgyeiiwé yel | ow
index valye (Y. |. value) of the test piece was nmeasured. in transparent
mode by Léﬁtﬁaeda changss mlgraea?ﬁa%&cg?dem?@@? 5?&5&6]@90@ EOFHE MFatefhrent s
Co., Ltd., SMT). Wen the value was |less than 7, it s judged as "good",
and when 3H&VelapiGd %é‘éh‘b?e?“]é?thﬁ’i?PE?feiS’Po‘m&’ge}hGH@e@bé%1\‘,Yaﬁ‘”t%‘{be‘? Bejai o |

10 For details, just after the preparation of the test piece (Just after sample preparation),

after the test piece was allowed to stand under an environment of 100°C for 1 hour
(after 100°C x 1 hour), and after the test piece was allowed to stand under an
environment of 100°C for 500 hours (after 100°C x 500 hours), the yellow index value
(Y. I value) of the test piece was measured in transparent mode by using a color

[5  computer (manufactured by Suga Test Instruments Co., Ltd., SM-T). When the value
was less than 7, it was judged as “good”, and when the value was 0.7 or more, it was

judged as “poor”.

Table 1
Comparative
Example Exgm o
2 3 1 2
Processing Mold I I 11 I |
Ultraviolet Filter A B - - C
Just after Y1 Value 1.9 2.9 3.2 4.7 3.7
Pregara‘uon of Judgment | Good | Good | Good | Good | Good
ample
Transparency After 100°C x Y.l Value 2.3 4.8 4.6 183 | 164
1 hour Judgment | Good | Good | Good | Poor | Poor
After 100°C x Y.1 Value 4.1 5.9 6.1 203 | 189
500 hours Judgment | Good | Good | Good | Poor | Poor
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Exanpl e Conparative Examle 1 2 3 1 2 Processing Mold I I 1 1 1
Utraviolet Filter AB- - C Just after Y.l. Value 1.9 2.9 3.2 4.7 3.7
Preparation of Judgnment Good Good Good Good Good Sanple Transparency After
100C x Y.I. Value 2.3 4.8 4.6 18.3 16.4 | hour Judgnent Good Good Good Poor
Poor After 100C x Y.l. Value 4.1 5.9 6.1 20.3 18.9 500 hours Judgnent Good
Good Good Poor Poor 20 The results of Fig. 1 described above reveal s that

component - bocaulle LS PR T dsoret ghoim e et it SEERAPER 4FC
For 500 HavFient eomapad G n o Eomnihedl Bttt b oot BpBRPPOR Beamp oo
ot hat el ealiss s binedioh e v BEY Ak AR SBon BB Ecanpl o 4 A
R A AR R R AN
S0 Tt o B ld Mt L R SR Comosty g ves rradiated
IRREAT AR CACT, MR, TR T AR N M
gl ass having a ]f)iaﬁleplé)fg 50 nrmx 50 mm followed by pressing it on the
A 200-pm thick film of the transparent ultraviolet-curable resin composition
() was formed on the transparent protecting plate (a) cut to a size of 50 mm x 50 mm,
10 and then, the film of the resin composition was irradiated with the ultraviolet ray from a
face of the protecting plate (a) through the ultraviolet filter (A) at 10 mW for 100
seconds. A surface of the film of the resin composition thus semicured was stuck onto
the heat-resistant glass having a size of 50 mm x 50 mm, followed by pressing it on the
glass with a pressing machine. Then, the film of the resin composition was irradiated
15 with the ultraviolet ray from the face of the protecting plate (a) through the ultraviolet
filter (A) at 10 mW for 300 seconds. Thereafter, the film was heat curing at 100°C for
I hour, and then, cut to a size of 20 mm in width and 30 mm in length to prepare a test
piece (see Fig. 3).
Examples 5 and 6 and Comparative Examples 3 and 4
20 Test pieces (samples) were prepared in the same manner as in Example 4 with
the exception that the ultraviolet filter and the kind of transparent protecting plate were
changed as shown in Table 2 described later.
For the test pieces of Examples 4 to 6 and Comparative Examples 3 and 4 thus
obtained, changes in “transparency” due to thermal degeneration thereof were measured

25  and evaluated, and the results thereof are shown together in Table 2 described below.

For details, just after the preparation of the test piece (just after sample preparation),
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glass with a pressing machine. Then, the filmof the resin conposition was
irradiated 15 with the ultraviolet ray fromthe face of the protecting plate
(a) through the ultraviolet filter (A at 10 miWfor 300 seconds.

Thereafter, the filmwas heat curing at 100C for 1 hour, and then, cut to a
size of 20 Mmmin width and 30 mmin length to prepare a test piece (see
Fig. 3). Exanples 5 and 6 and Conparative Exanples 3 and 4 20 Test pieces

I dinpth ' ith th

Cxcept | orterE i BRGT a0t el o IR PG SREoRPRE oY Al ahe prot ect i ng
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in"t N t I i h f J d 25 and
eval uat edt e B 5 SO P T dOU e it 0p By hare YHoR RET A scr i bed
bel ow. Faq ge\}gﬁeéﬁgtﬁelf%ﬁp%?%ﬁﬁs %gs£%§¥%£ﬁ%ti OQ‘I}E&‘%W{S" tEStchnilcgrce (just after
sanpl e pr€par X | PSR tand under an
b1 ece Snad oA ARG Y e S BIRO re i o B C it BoUHoar s

ft 100C x 500 . Sthe yell i nd I A\ I f the test
b ece. vasvidasAPa ey e G odmand Ben Raghe dabif o Bispes, | S
(manuf act.ured by Suga Test Instruments Co., Ltd., SMT). Wen the value was
| ess t had"98edi8 REYj udged as "good”, and when the val ue was 0.7 or nore, it

was judged as "poor”. Table 2 Exa nparative Examle 4 56 3 4
Utraviolet Filter AB. C- "PLapled

Comparative
Example Exgmple
4 5 6 3 4
Ultraviolet Filter A B - C -
Transparent Protecting Plate a b C - b
Just after Y.L Value 1.3 2.1 1.8 | 58 4.2

Preparation of Judgment | Good | Good | Good | Good | Good

Sample
Transparency After 100°C x 1 { Y.L Value 1.9 2.8 23 9.3 74
hour Judgment | Good | Good | Good | Poor | Poor
After 100°C x | Y.I. Value 2.1 3.2 2.9 10.1 | 8.7
500 hours Judgment | Good | Good | Good | Poor | Poor
10 The results of Fig. 2 described above reveals that the products of Examples are

excellent in suitability for an optical component because the products are scarcely
discolored even when they are allowed to stand under the environment of 100°C for 500
hours. Compared with this, the products of Comparative Examples are significantly
discolored after standing under the environment of 100°C, so that they are poor in
15  swtability for an optical component.
The above results reveal that according to the process for producing an optical
component of the invention, the optical component having high transparency and heat

resistance reliability without resin discoloration could be simply produced.
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Transparent Protecting Plate a b ¢ - b Just after Y.l. Value 1.3 2.1 1.8
5.8 4.2 Preparation of Judgnent Good Good Good Good Good Sanple
Transparency After 100C x | Y.l. Value 1.9 2.8 2.3 9.3 7.4 hour Judgnent
Good Good Good Poor Poor After 100C x Y.l. Value 2.1 3.2 2.9 10.1 8.7 500
hours Judgnment Good Good Good Poor Poor 10 The results of Fig. 2 described
above reveal s that the products of Exanples are excellent in suitability
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he procesSs for

t hat according produci ng an optical conponent of the
rosi stance ror et BB ARTRBER es AtbcnPed bl AR RE Y oREMe o ocucea
shouni n ignen et IPdL R BRISHER or 3R e B AP E Bt ecs shown
nvent ] ort e BeR PRkt Aot et SHEC BRI e
enbodi e %ﬁ%ll;ereof, it will be apparent to one skilled in the art that

vari ous s and nodifications can be made therein w thout departing
fromthe spiri her.eof.. Thi

and scope . . lication i.$ based..on. Japanese
Pat ent Applic atL]{h&ﬁPP?l onds %ﬁgslopclagﬁnsﬁsPa?gIR Appﬂcatlons (ﬁaten%?\pphcaglon
No. 2008-157938) filed on June 17, 2008, the entirety of which is incorporated herein
10 by way of reference.

All references cited herein are incorporated by reference herein in their

entirety.
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No. 2008-157938) filed on June 17, 2008, the entirety of which is

i ncorporated herein 10 by way of reference. Al references cited herein are
i ncorporated by reference herein in their entirety. 23 WHAT | S CLAI MED | S:
1. A process for producing an optical conponent, said process conprising:

di sposing a transparent stanp tool on a substrate or an inmagi ng el enent
through a transparent ultraviolet-curable resin conposition |ayer; and

i rradiat i%}g?g%pdlfe%tﬁﬁl@oig_)osi tion layer with an ultraviolet ray through the

transpare o0 thereby cure said resin conposition |ayer, wherein
a resin conposition contained in said resin conposition |ayer contains a
thernosetting resin as a main conponent and a photo-acid generator, and the

I i ol i h h th . | i I i ol
LRV Tl Pl A A led AR SR BRkek, o0, U oL

optical conmponent according to claim1, wherein the transparent stanp tool
is a for %D in which a nold surface thereof has a concave-convex
pattern, and whgrein the transtp?rent ﬁclrtra i ol et-curabl.e resin conposition

layer is cured TYPOSVRAJTARSPEEN! SramR g0k fr} 4 SUPSBRIE T . IMAgiBE CIEMER  + he concave-
convex pattern is transferred to idresin c m sition |layer by denvol ding
the forni “gﬁﬁltﬁ’?‘s@.re HETI YR Eﬁﬁ%’?"’“ﬁ’r%ﬂlﬂ?f"ﬁ@ 530 cal ~ conponent
according to cl.aim erein the transparent stanp tool, is.a transparent
protect ing pl atBefigng s roLaomposiion fRt Witk i WFEIQRHY FEOPSbE par ent
ultraviolet-curable resin conpositia Iaxer is.cured by irradiation of the
Ul r avi ol ESPIE Sigp AL GPREurE efera FRmPRER AY%d Wi th ¢ he

wherein a resin composition contained in said resin composition layer contains
a thermosetting resin as a main component and a photo-acid generator, and the
ultraviolet ray passing through the transparent stamp tool is an ultraviolet ray having a

wavelength of 320 nm or more.

2. The process for producing an optical component according to claim 1,
wherein the transparent stamp tool is a forming mold in which a mold surface thereof
has a concave-convex pattern, and wherein the transparent ultraviolet-curable resin
composition layer is cured by trradiation of the ultraviolet ray, and then, the concave-
convex pattern is transferred to said resin composition layer by demolding the forming

mold.

3. The process for producing an optical component according to claim 1,
wherein the transparent stamp tool is a transparent protecting plate for the imaging
element, and wherein the transparent ultraviolet-curable resin composition layer is cured
by irradiation of the ultraviolet ray, and the imaging element is integrated with the

transparent protecting plate by curing said resin composition layer.
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transparent protecting plate by curing said resin conposition |ayer. 24 4.
The process for producing an optical conponent according to any one of
claims 1 to 3, wherein the transparent stanp tool allows an ultraviolet ray
having a wavel ength of 320 nmor nore to pass therethrough and prevents an
ultraviolet ray having a wavelength of |ess than 320 run from passing
theret hrough. 5. The process for producing an optical conponent according to
claim4, wherejn the,transpa ent(ftanp tool \has an ultraviolet ra

transnittance at a waVEIRRGTH ! &f° “g@gapf?gﬁ‘:%f@mﬁf’ﬁl APCOLIDE [LHYEYEE 6. The
A AT I N S R
Bocor di ne IS S 5 OLPaTe T BBy B A RES P AEPAVERRY st amp T ool
Uit oy of BT BRUTERRG S i S URAT AT HABLEDs for produci ng an
opti cal conponent according to any one of clains 1 to 5, wherein the

transparent stanp tool conprises a glass base, and a sputtering |ayer

provi ded on a surface_of the g#ass base and qong$sed of at. Ieaﬁt.one of

ceri um oxi de, ti'tani urhed¥PEss B @roduaiag sRioglcal gompppent agcording fo,rlaid dquci ng an
optical copponenpt according to Sy on% of clains 1 .to 8, wherein the

subst r at eV By gﬂ&ﬁ%@hﬁtg@ﬂ&fﬁ at 3 ulgayolepeyitransyiiangnat 2 wavelength

ultraviolet-curable resipn conpasition layer is irradiated with the
ul travi ol ﬂaﬁé@”h§¥VHﬁOgﬂﬁﬁgvﬁﬁzﬁgth of 320 nmor nore through the

transparent substrate. 25 10. The process for produci ng an optical conponent
according to of claim 9, wherein the transparent substrate all ows an

ultraviolet ray haviqﬂla wavel engt h of ) )
6. e process for producing an optical component according to any one

of claims 1 to 5, wherein the transparent stamp tool is composed of a silicone resin or

polymethyl methacrylate.

7. The process for producing an optical component according to any one
of claims 1 to 6, wherein the transparent stamp too! is composed of a transparent resin

containing at least one of an ultraviolet absorber and an antioxidant.

8. The process for producing an optical component according to any one
of claims 1 to 5, wherein the transparent stamp tool comprises a glass base, and a
sputtering layer provided on a surface of the glass base and composed of at least one of

cerium oxide, titanium oxide and zinc oxide.

9. The process for producing an optical component according to any one
of claims 1 to 8, wherein the substrate is a transparent substrate, and the transparent
ultraviolet-curable resin composition layer is irradiated with the ultraviolet ray having a

wavelength of 320 nm or more through the transparent substrate.
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320 nmor nore to pass therethrough and prevents an ultraviolet ray having a
wavel ength of | ess than 320 nm from passing therethrough. 11. The process
for producing an optical conmponent according to any one of clains | to 10,
wherein the transparent ultraviolet-curable resin conposition |layer is

cured by irradiation of the ultraviolet ray, and then, the cured product is
subjected to heat treatnent at 70C or nore. 26

10. The process for producing an optical component according to of claim
9, wherein the transparent substrate allows an ultraviolet ray having a wavelength of
320 nm or more to pass therethrough and prevents an ultraviolet ray having a

wavelength of less than 320 nm from passing therethrough.

11. The process for producing an optical component according to any one
of claims | to 10, wherein the transparent ultraviolet-curable resin composition layer is
cured by irradiation of the ultraviolet ray, and then, the cured product is subjected to

heat treatment at 70°C or more.
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