1 .DESCRI PTI ON PHOTOCURABLE COWPCOSI TI ON AND METHOD FOR PRODUCI NG MOLDED
PRODUCT W TH FI NE PATTERN 5 TECHNI CAL FI ELD The present invention relates to
.a photocurable conposition and a nmethod for producing a nol ded product
with a fine pattern on its surface. 10 BACKGROUND ART As a nethod of formng
a fine pattern in a short time in production of optical nenbers, recording
nmedi a, sem conductor apparatus, etc., aiethod (a nanoinprint is nethod)
has been known of pressing a nold having a pattern reverse of the fine
pattern on its surface on a photocWHESIRIRLIMPOSi tion di sposed on the
surface of a substrate and irradiating the photocurable conposition wth
light to cure the photocurable conposition thereby 20 to forma fine pattern
on the surface of the substrate (Patent Docunents 1 and 2). However, in
t hi s net hod, BHATeCURABHHr 6dMpPEdUEONoANDt METHABt 608 EBOSUCANGo MOLDED i S
attached to the nold, it is difficult to separate the cured product and the
mol d. 25 Accordingly, it is rESEYEIR WEG HINE RBATRERN rel ease agent to the
surface of the nold. However, it will be difficult to precisely transfer
the reverse pattern of 2
TECHNICAL FIELD
The present invention relates to a photocurable
composition and a method for producing a molded product
with a fine pattern on its surface.
10
BACKGROUND ART
As a method of forming a fine pattern in a short
time in production of optical members, recording media,
semiconductor apparatus, etc., a method (a nanoimprint
15 method) has been known of pressing a mold having a
pattern reverse of the fine pattern on its surface on a
photocurable composition disposed on the surface of a
substrate and irradiating the photocurable composition
with light to cure the photocurable composition thereby
20 to form a fine pattern on the surface of the substrate
(Patent Documents 1 and 2).
However, in this method, since the cured product of
the photocurable composition is attached to the mold, it
is difficult to separate the cured product and the mold.
25 Accordingly, it is necessary to apply a mold release

agent to the surface of the mold. However, it will be

difficult to precisely transfer the reverse pattern of



the nmold due to the thickness of the nold release agent itself, uneven
coating of the nold rel ease agent, etc. As a photocurable conposition from
.which a cured product with fine nold rel ease characteristics can be 5
formed, the follow ng has been proposed. (1) A photocurable conposition
conprising a fluorinated nononer, a nononer containing no fluorine, a
fluorinated surfactant or a fluoropolynerz and a polynerization initiator
(Patent Docunent 3). 10 However, a cured product of the photocurable
conposi tion (the contdidse &d |the drmhckmgsamf athe |nold ne¢e bdasar&agenant or a
fluoropol yner and thereby has |ow nmechanical strength. In order to obtain a
mol ded produidtselalvi npeven eogtainerot i theranohidt eeleaserageést duetbi lity with
which the pattern shape is maintained is required. Accordingly, a

phot ocur abl e conpdsi td ahdbasuraihlie reenpas idol g oticent Wik i ¢h ha gtuned hani cal
strength can be obtai ned has been required. Further, in production of

sem conduct orpegshigtatwist | Sioje mokkdixeleaxse echaradtevi2oifaveanigd dry
etching resistance and in addition, particularly for a fine pattern at the
nano | eveb, ot octhebfel kowimesihawbdenmpyepesed. cured product with

hi gh nechani cal strength to maintain the pattern shape can be obtained has
been required. 25 Fat dntpidamimblie a@Mpogidticon ®EI6L LMY Pat ent Docunent

2: JP-A-2004-071934 Patent Docunent 3: W2006/ 114958 3
fluorinated monomer, a monomer containing no fluorine, a

fluorinated surfactant or a fluoropolymer, and a
polymerization initiator (Patent Document 3).

10 However, a cured product of the photocurable
composition (1) contains a fluoromonomer and a
fluorinated surfactant or a fluoropolymer and thereby has
low mechanical strength. In order to obtain a molded
product having a fine pattern in nanometer order,

15 durability with which the pattern shape is maintained is
required. Accordingly, a photocurable composition from
which a cured product with high mechanical strength can
be obtained has been required. Further, in production of
semiconductor apparatus also, a resist is required to

20 have high dry etching resistance and in addition,
particularly for a fine pattern at the nano level, a
photocurable composition from which a cured product with
high mechanical strength to maintain the pattern shape
can be obtained has been required.

25 Patent Document 1: U.S. patent 6,696,220

Patent Document 2: JP-A-2004-071934

Patent Document 3: W02006/114958



DI SCLOSURE OF THE | NVENTI ON OBJECT TO BE ACCOWVPLI SHED BY THE | NVENTI ON The
obj ect of the present invention is to provide a photocurable conposition
Jromwhich a cured product 5 excellent in nold rel ease characteristics and
mechani cal strength can be obtained, and a nethod for producing a nolded
product excellent in durability, with a fine pattern having a reverse
pattern of a nold precisely transferred®n its surface. 10 MEANS TO
ACCOWVPLI SH THE OBJECT The phot ocurabl e conposition of the present invention

i s charact er ZEFLS WSS sty ANGOHpISEhd (A)  which is an aromatic conpound

having at least two rings is or_ an a|lﬁ%§|lc conmpound having at |east two
rings and WYEHEGTad® GRS SHE) | ok yT T oll‘ggquéI%rrpound (B) having a

fluorine atom and having at |east one carbon- carbon unsaturated doubl e bond
(excl udi ng the cofppurkietta)9f @%W(E}V%‘W% bPet P nR¥AYAde yR oyl oxy
group 20 (excluding the conmpound (B)) and a photopolynerlzatlon initiator
(D), in amurﬁlgot@rcqn?@lc%mwl(%orbffn%mfwh td BIreRRYedYHe conpound
(B) of from5 to 40 nmass% the conpound (C© of from10 to 55 mass% and the
photopolyﬁer@ﬁﬁﬁ%%?WQN%qeﬂQﬁ (19159 I P HE I T RS PR BTt he
total amount (100 nmass% t he conpound (A), the conpound (B), the
conpound (C) SHFERFd FHbtRH ARGARIMIEE iaRf ishing e {9 producing a

molded product excellent in durability, with a fine
pattern having a reverse pattern of a mold precisely
transferred on its surface.
10
MEANS TO ACCOMPLISH THE OBJECT
The photocurable composition of the present
invention is characterized by comprising a compound (A)
which is an aromatic compound having at least two rings
15 or an alicyclic compound having at least two rings and
which has two (meth)acryloyloxy groups, a compound (B)
having a fluorine atom and having at least one carbon-
carbon unsaturated double bond (excluding the compound
(A)), a compound (C) having one (meth)acryloyloxy group
20 (excluding the compound (B)) and a photopolymerization
initiator (D), in amounts of the compound (A) of from 15
to 60 mass%, the compound (B) of from 5 to 40 mass%, the
compound (C) of from 10 to 55 mass% and the
photopolymerization initiator (D) of from 1 to 12 mass$%
25 based on the total amount (100 mass%) of the compound (A),
the compound (B), the compound (C) and the

photopolymerization initiator (D).



The phot ocurabl e conposition of the present invention preferably contains
substantially no solvent. The photocurable conposition of the present
.dnvention preferably further contains a conpound (E) s having two

(met h) acryl oyl oxy groups (excluding the conpounds (A) and (B)) in an anount
of from5 to 30 parts by mass per 100 parts by mass of the total anount of
the compound (A), the corrpound (B) t he £onpound (C) and the

phot opol yneri zation initiator 10 The phot ocurabl e corrp05| tion of the
present inventi &P%r@%?%*?@ﬁtmp%h§h?%§ ERAPEPRELF)  having at

| east three (meth)ac | ox ou (ech ud| t he conpound (B)) in an
anount of fr oM tol%%liﬁ%/ﬁ %QIBAR% rfg%'ét %a?ﬁ"sl PR %‘?f‘feﬁ% t ot al

anount of the is conpound t he co nd t he conpound (C) and the
phot opol yneri zat |F51?F|911?°E‘f%é‘b%a?]fﬁ c %‘éu‘%%b‘ﬂéec ‘i"fl on of the

present invention pref era%ry furt er cont ains a fluorinat ed urfactant (G
in an armount BV ORD Preis Ry g agPpRerd biE)mass of the

total amount of the co e conpound ( t he, conpound (C) and
the phot 8polBAHEMZ &N “? %}flc()gOXX %%n@’&?l n@?&)ound (B)

being fromO0.5 to 100 t rge tal mass _of th tluorl nat ed_ sur f act ant
(&, 25 The mﬁ&m TG (ﬁ&fﬂsi% Forf e r?é“%%%ece& T cht 1o prrBranl y

L;g;hgrer ngto nfrrtags%lpueorr 01p parté Fka mas r@'lflnttc?ga]]f ra(t)nrlrc]at?né 001.25 lrx)ar ts by

compound (A), the compound (B), the compound (C) and the
photopolymerization initiator (D).

10 The photocurable composition of the present
invention preferably further contains a compound (F)
having at least three (meth)acryloyloxy groups (excluding
the compound (B)) in an amount of from 5 to 90 parts by
mass per 100 parts by mass of the total amount of the

15 compound (A), the compound (B), the compound (C) and the
photopolymerization initiator (D).

The photocurable composition of the present
invention preferably further contains a fluorinated
surfactant (G) in an amount of from 0.1 to 3 parts by

20 mass per 100 parts by mass of the total amount of the
compound (A), the compound (B), the compound (C) and the
photopolymerization initiator (D), the amount of the
compound (B) being from 0.5 to 100 times the total mass
of the fluorinated surfactant (G).

25 The photocurable composition of the present
invention preferably further contains a fluoropolymer (H)

in an amount of from 5 to 25 parts by mass per 100 parts



by.mass of the total amount of the compound (A), the conpound (B), the
conpound (C) and the photopolynerization initiator (D), the anmpbunt of the
.conpound (B) being from0.5 to 100 tines the total mass 5 of the
fluoropolyner (H). The nmethod for producing a nolded product with a fine
pattern on its surface of the present invention is characterized by
conprising a step of bringing the photosurable conposition of the present
invention into io contact with the surface with a pattern reverse of the
fine patternbyf massolod ltdae gtieie amoperts @ fpathee raeonfpmrurstt (Aon itthse surface, a
step of irradiating the photocurable conposition with light in a state
wher e t he pheopeuals B)coriesicompeunst i (€)cemdadthen th t he surface of the
mold to 15 cure the photocurable conposition thereby to obtain a cured
product, andpiodope laymesdpataoindg niftd afsid {omthise amaundd @f ddiet to obtain
the nol ded product with a fine pattern on its surface. The nethod for
produci ng a memednsy dducadingh taxopo F.ind Paidlertimas jthe siptakanads t he
present invention is_ characterized by conprising a step of disposing the
phot ocur abl e do¥pssifliverapolymerpr@ent invention to the surface of a
substrate, a step of pressing a nold having a pattern_reverse of the fine
pattern on its sUfeade@rRSF AP EABIGET ab|eo d2F edeet seithat t he
reverse pattern of the nold is in contact with the photocurable
conposi ti on, fans: @gtdeny cadilds ryufirespindt dhg aieset invention is
characterized by comprising a step of bringing the
photocurable composition of the present invention into
10 contact with the surface with a pattern reverse of the
fine pattern of a mold having the reverse pattern formed
on its surface, a step of irradiating the photocurable
composition with light in a state where the photocurable
composition is in contact with the surface of the mold to
15 cure the photocurable composition thereby to obtain a
cured product, and a step of separating the mold from the
cured product to obtain the molded product with a fine
pattern on its surface.
The method for producing a molded product with a
20 fine pattern on its surface of the present invention is
characterized by comprising a step of disposing the
photocurable composition of the present invention to the
surface of a substrate, a step of pressing a mold having
a pattern reverse of the fine pattern on its surface on
25 the photocurable composition so that the reverse pattern

of the mold is in contact with the photocurable

composition, a step of irradiating the photocurable



conposition with light in a state where the nold is pressed on the

phot ocur abl e conposition to cure the photocurable conposition thereby to
.obtain a cured product, and a step of separating the nold, or the s
substrate and the nold, fromthe cured product to obtain the nol ded product
with a fine pattern on its surface. The nmethod for producing a nol ded
product with a fine pattern on its surface of the present invention is
characterized by conprising a step of disposing the 10 photocurable

conposi ti on ¢Pmples ifiesemi tindahtonin @ tdfatewhers i maldpats ern reverse
of the fine pattern of a_nold having the reverse pattern formed on its
surface, a $rEFssd mﬁ%@@%@g&{% R HHt dcur@be Yemmposition, a
step of irradiating the photocurable is conposition with [ight in a state
wher e t he suftotgcaisablepcompas idi arhd skt trakt alghposturet to cure the
phot ocur abl e conposition thereby to obtain a cured product, and a step of
separating tBEaIcE, and e stepbsif AP aarmd e the do¥d .o Hheur ed product
to obtain 20 the nolded product with a fine pattern on its surface. The

net hod foP pradRfdinggea amsl dde mddhctinam Hhe qurRd REQBIGE oreiektainface of
the present invention is characterized by conprising a step of bringing a
substrate andh® moldedannadus hatittdy f v SR tdieinedt  Hes B pka¢er on its
surface into close to or into contact with each other_so that the reverse
pattern of the noiitf itetdPd thRr RIRAVGIRG 3 deolded tRPOGECE | ViFRgRt he

phot ocurabl e 7 , . . .
fine pattern on its surface of the present invention is

characterized by comprising a step of disposing the

10 photocurable composition of the present invention to the
surface with a pattern reverse of the fine pattern of a
mold having the reverse pattern formed on its surface, a
step of pressing a substrate on the photocurable
composition, a step of irradiating the photocurable

15 composition with light in a state where the substrate is
pressed on the photocurable composition to cure the
photocurable composition thereby to obtain a cured
product, and a step of separating the mold, or the
substrate and the mold, from the cured product to obtain

20 the molded product with a fine pattern on its surface.

The method for producing a molded product with a

fine pattern on its surface of the present invention is
characterized by comprising a step of bringing a
substrate and a mold having a pattern reverse of the fine

25 patter on its surface into close to or into contact with
each other so that the reverse pattern of the mold is on

the substrate side, a step of filling the photocurable



conposition of the present invention between the substrate and the nold, a
step of irradiating the photocurable conposition with light in a state
-where the substrate and the nold are close to or in contact with s each
other to cure the photocurable conposition thereby to obtain a cured
product, and a step of separating the nold, or the substrate and the nold,
fromthe cured product to obtain the nolded product wth a fine pattern on
its surface. 10 EFFECTS OF THE | NVENTI ON Accordi ng to photocurabl e

conposi tion ¢founs Pricyemf he REFIANL A RRREL 7 ORiereRXcErE ent in nol d

rel ease characteristics and nechanical strength can be obtained. is

Accor di ng t o YRS R PISrther JARkE n? SRR IF/YREINF t WA fine pattern
on its surface, a nolded product excellent_jn durability, with a fjne
pattern haviBRPEoGEARLe FRIIRRFHE AN At dl ighiei Wl 3 fﬁ%%f‘éh%% the its
surface, can be produced. 20 BRI EF. DESCRI PTI ON OF THE DRAW NGS Fi lis a
cross secti ofURTAY AN he BkiAEe %]Foﬁ?let?re‘?ﬁohnf%?n'ﬁfr‘%ﬁuﬂ%}@ a nol ded
product with a fine pattern on its surface. 25 Fig. 2 s a cross section

i |1 ustrat Png SRt IRrACRXEQpTer e the rl%l?cl’l‘b%lc‘f%"i‘ Hoﬂ%‘&?ﬂ@lﬁl%l HeergP¥duct

with a fine pattern on its éll’faC
to obtain a cured pro uct and a step of separating the

mold, or the substrate and the mold, from the cured
product to obtain the molded product with a fine pattern
on its surface.

10
EFFECTS OF THE INVENTION

According to photocurable composition of the present

invention, a cured product excellent in mold release
characteristics and mechanical strength can be obtained.

15 According to the method for producing a molded
product with a fine pattern on its surface, a molded
product excellent in durability, with a fine pattern
having a reverse pattern of a mold precisely transferred
on its surface, can be produced.

20
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross section illustrating one example

of the method for producing a molded product with a fine
pattern on its surface.

25 Fig. 2 is a cross section illustrating another
example of a method for producing a molded product with a

fine pattern on its surface.



Fig. 3 is a cross section illustrating one exanple of a nolded product with
a fine pattern on its surface. Fig. 4 is a cross section illustrating
.anot her exanple of a nolded product with a fine pattern on its s surface.
MEANI NGS OF SYMBOLS 10: nold 12: reverse pattern 10 20: photocurable
conposition 30: substrate 40: nol ded product 42: cured product 44: fine
pattern 15 BEST MODE FOR CARRYI NG OUT THE I NVENTION In the present

speci fication, a conpound represented by the fornula (Al) will be referred
to as a conpound FigAl B ifhe sussafsiqteson o ldoiotdang epresereril®y ot her
20 fornulae. Further, in the present specification, a (nmeth)acryl oyl oxy
group nmeans & acmplelpdoly agiisip Weiths @ ffifa@at@Hroap gricupEurkagser, in
the present specification, a (nmeth)acrylate neans an acrylate or a

met hacryl ate. 25 Hiphotéodf &bl® it tiwh) 1 s it rdira®tehe®nposi ti on of
the present invention is a_conposition conprising conpound (A to (C 9
and a phot op&F@HEiez &fi @n“]or;i-idﬁrzgt%fr‘)d(‘-l@)t MiFha thide pattern on its

5 surface.

MEANINGS OF SYMBOLS
10: mold
12: reverse pattern
10 20: photocurable composition
30: substrate
40: molded product
42: cured product
44: fine pattern
15
BEST MODE FOR CARRYING OUT THE INVENTION
In the present specification, a compound represented
by the formula (Al) will be referred to as a compound
(Al) . The same applies to compounds represented by other
20 formulae. Further, in the present specification, a
(meth)acryloyloxy group means an acryloyloxy group Or a
methacryloyloxy group. Further, in the present
specification, a (meth)acrylate means an acrylate or a
methacrylate.
25 (Photocurable composition)
The photocurable composition of the present

invention is a composition comprising compound (A) to (C)



requires, further containing a conmpound (E), a conpound (F), a fluorinated
surfactant (G, a fluoropolynmer (H) or other additives. 5 Conpound (A A
.conpound which is an aromatic conpound having at |east two rings or an
alicyclic conpound having at |east two rings and which has two

(met h) acryl oyl oxy groups. Conpound (B) : A conpound having a fluorine atom
and 10 having at |east one carbon-carbore unsat urated doubl e bond

(excl udi ng the conmpound (A)). Conmpound (C) : A conpound havi ng one

(et h) acryl oydrok e pleiprekoiardiszat idre vokpoamrer (B)) .andonpotingd ¢&e: A
conpound having two 15 (neth)acryl oyl oxy groups (excludi ng the conpounds (A)
and (B) ) Comsuice s F)fuxtduiporont diaving atcompeund htBe, € neohpaeng| oyl oxy
groups (excluding the conmpound (B)). The viscosity of the photocurable
conposi ti on off)the 20lyprisetied murtaorant BC ia pledropdl ymérofiiD. art o 300
mPas, particularly preferably from1l to 200 nPas. Wien the viscosity of the
phot ocur abl e @8mosFddigniveswithin this range, the photocurabl e conposition
and the surface with a reverse pattern of a nold can easily be contacted 25
wi t hout afy speci@mppendt (Bdh: (FPorcampaipld wWhirlopier &t arromdt treat i ng t he
phot ocurabl e conposition to high tenperature to nmake it have a | ow

vi scosity). 1PMPHEDHRGET il el @FiposVe i BiNG? eheaprakieyclic

compound having at least two rings and which has two
(meth)acryloyloxy groups.
Compound (B): A compound having a fluorine atom and
10 having at least one carbon-carbon unsaturated double bond
(excluding the compound (A)).
Compound (C): A compound having one

(meth)acryloyloxy group (excluding the compound (B)).

Compound (E): A compound having two
15 (meth)acryloyloxy groups (excluding the compounds (A) and
(B)) .
Compound (F): A compound having at least three

(meth)acryloyloxy groups (excluding the compound (B)).
The viscosity of the photocurable composition of the

20 present invention at 25°C is preferably from 0.1 to 300
mPa*s, particularly preferably from 1 to 200 mPa*s. When
the viscosity of the photocurable composition is within
this range, the photocurable composition and the surface
with a reverse pattern of a mold can easily be contacted

25 without any special operation (for example, an operation
of heating the photocurable composition to high

temperature to make it have a low viscosity).



i nvention preferably contains substantially no solvent. Wen the

phot ocur abl e conposition contains substantially no solvent, curing of the
.phot ocur abl e conposition can s easily be carried out w thout any speci al
operation excluding irradiation with light (for exanple, an operation of
heati ng the photocurable conposition to high tenperature to renove the
solvent). The solvent is a conmpound ot hedOt han t he corrpounds 10 (A to (O,
the photopol yneri zation initiator (D), the ound (E), the conpound (F),
the fluorinated hff l%kc?%f?ﬁu’(ﬁlet?@“ﬁq’%?b%%l?/ $he HHT@REnbt her additives
and is a compound capabl e of dissolving any of the . conpounds éA) to (O,

t he phot opol ylr?é’rqnztd{qrbri”?erﬁet’iaﬁ]éf Cf%nt(@)ns P HAR ALY BYO $PEV@Rfpound
(F), the fluorinated surfactant. (G, the f]uoropolynmer (H and other
additives. CHRMitHE PRARRIMARLE | SPURPSII VRN CORINS FEet el b
solvent is contai ned at all, or a case where a solvent only in an anmount of
preferably ati%hst Lventas B3t ing %r?h%ﬂ%q%%a%tc‘@“@%@s@/ﬁl $@%ont ai ned
in the photocurahle co osition (100 mass% . Particularly in  the present

i nvention® t IFESd% &R §%h PtepattEtown ?ﬂY Stl??ecﬁﬂﬂot%%ﬁ%tb’r%ncorrpo& tion
may be contai ne .t he, re |nJ sol.vent, even in such a case, the
remai ning 25 Yl 9 sl’i}? rg "f’(ﬁb\ﬂé@%‘é &%r SEHRE IR and its

amount 1S preferatly awsgatlm@saﬁ S PRt e U aBLS,  CPIROs) 05, (100

temperature to remove the solvent).
The solvent is a compound other than the compounds
10 (A) to (C), the photopolymerization initiator (D), the
compound (E), the compound (F), the fluorinated
surfactant (G), the fluoropolymer (H) and other additives
and is a compound capable of dissolving any of the
compounds (A) to (C), the photopolymerization initiator
15 (D), the compound (E), the compound (F), the fluorinated
surfactant (G), the fluoropolymer (H) and other additives.
Containing substantially no solvent means a case
where no solvent is contained at all, or a case where a
solvent only in an amount of preferably at most 1 mass%,
20 particularly at most 0.7 mass% is contained in the
photocurable composition (100 mass%). Particularly in
the present invention, the solvent used in preparation of
the photocurable composition may be contained as the
remaining solvent, but even in such a case, the remaining
25 solvent is preferably removed as far as possible, and its
amount is preferably at most 1 mass% in the photocurable

composition (100 mass%) .



The aromatic conpound having at least two rings is a conpound having at

| east two benzene rings, and the at |east two benzene rings may form a
.condensed ring (e.g. a s naphthalene ring or an anthracene ring). The
aromatic conpound may, for exanple, be a conmpound having a bisphenol

skel eton, a conpound havi ng a napht hal ene skeleton or a conpound having a
fluorene skeleton. The alicyclic conpountlhaving at least two rings is 10 a
conmpound having at |east two hydrocarbon rings with no aromaticity, and may
be a pol ycycl(Compempsurid)having a bridge formed in one ring. Such a

pol ycyclic conmpound may, for exanple, be a conpound having a tricycl odecane
skel et on cont ai niThs @F tPdrightcaP AR hasring atomssitd 7 HERdYy BS decal i n

skel eton, a compound havi ng a norbornene _skeleton or a conpound having an
i sobor nyl sk&PEPERNAASAVEED G HARE Y AO PIREZSHS GWNHF ,cwgm afay be
menti oned. Bisphenol (A) di(meth)acrylate, nodified bisphenol 20 (A

di (met h) acr y[Ll&eE Y éWg. berRERE FiePDHimsphdmem @acorgiqnfsich)HEdd | R« 2
propoxyl at ed bi sphenol A di(neth)acryl ate, propoxyl ated ethoxyl at ed

bi sphenol 5 ( ARaPithReERPadPNGa e, B PHdTGICeReyInidE ol afBe aremBthracryl at e
or bisphenol (A) propoxylate glycerqlate 25 di (neth)acrylate), ethoxyl ated
bi sphenol F COMPRSNIS) Jedy| 408, RIS odRSc #n SAMRAREh BV et h) acryl at e,

fluorene di(neth)acrylate, etc. 12 As the conpound (A), in view of
Conpatibilitylsp encl skeleton, a compound having a naphthalene

skeleton or a compound having a fluorene skeleton.
The alicyclic compound having at least two rings is
10 a compound having at least two hydrocarbon rings with no
aromaticity, and may be a polycyclic compound having a
bridge formed in one ring. Such a polycyclic compound
may, for example, be a compound having a tricyclodecane
skeleton containing an adamantane skeleton, a compound
15 having a decalin skeleton, a compound having a norbornene
skeleton or a compound having an isobornyl skeleton.
As the compound (A), the following compounds may be
mentioned.
Bisphenol (A) di(meth)acrylate, modified bisphenol
20 (A) di(meth)acrylate (e.g. ethoxylated bisphenol (A)
di (meth)acrylate, propoxylated bisphenol A
di (meth)acrylate, propoxylated ethoxylated bisphenol (A)
di (meth)acrylate, bisphenol A glycerolate
di (meth) acrylate or bisphenol (A) propoxylate glycerolate
25 di(meth)acrylate), ethoxylated bisphenol F
di (meth)acrylate, tricyclodecanedimethanol

di (meth)acrylate, fluorene di(meth)acrylate, etc.



particularly preferred is tricycl odecanedi net hanol di (neth)acryl ate,

nodi fi ed bi sphenol A di(neth)acrylate (e.g. ethoxylated bi sphenol A

.di (meth)acrylate, s propoxyl ated bi sphenol A di (neth)acryl ate, propoxyl ated
et hoxyl at ed bi sphenol A di (neth)acryl ate, bisphenol A glycerolate

di (nmeth)acryl ate or bi sphenol A propoxylate glycerolate di(nmeth)acryl ate)
or ethoxyl ated bi sphenol F di(neth)acrylae. 10 The conpounds (A) nmay be
used alone or in conbination of two or nore. The content of the conpound
(A) is from 15 t ASEheeeupoprRef Ehhbl i fybaw 20f t eouBakdBsdd bdsed on t he
total anount (100 mass% of the conpound (A), the conpound (Bi, 15 the
conpound (C) R kHel Rof det BREred at§ ort 1#el edeFaneBymeypanct he cont ent of
the conpound (A) is at |east 15 mas_s%% a, cured product excellent in

mechani cal stdefH) IETY e opted Heke \M’e’?PI?q’féoﬁo?ﬂt%fm%‘Fhm‘érX%%%und (A
is at nost 60 mass% a cured product will_not be fragile. 20 (Conpound (B))
The conpound (B)I me§ERHFLR rhiRngl 3 dbleret35acttate, a

fluorodi ene, a fluorovinyl ether or_a_fluorocyclic nononmer, and in_view of
conpat i bi Pi tﬁroq%xle%%% DRI (Fet TH R ST B 217 aPFPROFVHRERE. 25 As

the fluoro(neth)acrylate, the fol] ow ng, conpounds., may be nentioned.
3- (Per f | uor o-8& %%ﬁﬁas@%wl Hy b s ¥Yerh§ acdryeRpencl A

2,2,2-trifluoro-|- , .
glycerolate di(meth)acrylate or bisphenol A propoxylate

glycerolate di(meth)acrylate) or ethoxylated bisphenol F
di (meth) acrylate.

10 The compounds (A) may be used alone or in
combination of two or more.

The content of the compound (A) is from 15 to 60
mass%, preferably from 20 to 45 mass% based on the total
amount (100 mass%) of the compound (A), the compound (B),

15 the compound (C) and the photopolymerization initiator
(D). When the content of the compound (A) is at least 15
mass%, a cured product excellent in mechanical strength
will be obtained. When the content of the compound (A)
is at most 60 mass%, a cured product will not be fragile.

20 (Compound (B))

The compound (B) may, for example, be a
fluoro(meth)acrylate, a fluorodiene, a fluorovinyl ether
or a fluorocyclic monomer, and in view of compatibility,
preferred is a fluoro(meth)acrylate or a fluorodiene.

25 As the fluoro(meth)acrylate, the following compounds
may be mentioned.

3- (Perfluoro-3-methylbutyl) -2-



(trifluoronethyl)ethyl (nmeth)acrylate, CH2=CHCOQ( CH2) 2(CF2), oF, CH2=CHCOO
(CHz) 2 (CF2) BF, 5 CH2=CHCOQ(CH2)2(CFZz) 6F, CH2=C (CH3) COO (CH2) 2
.(CF2)10F, CH2= C (CH 3) COO (CH2) 2 (CF2) 8F, CH2=C (CH3) COO (CH2) 2
(CF2) 6F, CH2 =CHCOOCH2 (CF2) 6F, 10 CH2=C(CH3)000CH2( CF2) 6F,
CH2=CHCOOCH2( CF2) 7F, CH2=C (CH3) COOCH2 (CF2) 7F, CH2=CHCOOCH2CF2_CF2H,
CH2=CHCOOCH2 (CF2CF2) 2H, 15 CH2=CHCOOCHR{ CF2CF2)4H, CH2=C (CH3) COOCH2
(CF2CF2) H, CH2=C (CH3) COOCH2 (CF2CF2) 2H, CH2=C (CH3) COOCH2 (CF2CF2)
4H, CH2= CHbBQOCHXEPZOPF2CREODR 3.c 30 aCl2 =CHRORCHZGEAQ@R2AF20) 3CF3, CH2=C
(CH3) COOCH2CF20CF2CF20CF3, ~ CH2=C(CH3) COOCH2CF2(( CF2CF20) 3CF3,
CH2 =CHCOOCH2 ¢ i3 rooorethylCRIh YD (MerEd) a3ty latiez=CHCOOCH2CF( CF3) O ( CF2CF
(CF3) O 2 (CF2) 3F, 25 CH2=C(CH3) COOCH2CF( CF3) OCF2CF( CF3) O CF2) 3F,
CH2=C( CH3) COOCHZERFCHIFOOCRPICR(CFY) 6 2( CF2) 3F, CH2=CFCOOCH2CH (OH) CH2
(CF2) 6CF(CF3) 2, 14 CHzZ=CFCOOCHZCH (CHzOH) CH2 (CF2) 6CF(CF3) 2,
CH,=CHCOO(CH,) ,(CF,) 4F,
5 CH,=CHCOO(CH,),(CF,)F,
CH,=C(CH;)COO(CH,),(CF,)oF,
CH,=C(CH;)COO(CH,),(CF,)F,
CH,=C(CH;)COO(CH,) ,(CF,)4F,
CH,=CHCOOCH, (CF,)4F,
10 CH,=C(CH,) COOCH, (CF,)4F,
CH,=CHCOOCH, (CF,),F,
CH,=C(CH,;) COOCH,(CF,),F,
CH,=CHCOOCH,CF,CF,H,
CH,=CHCOOCH, (CF,CF,) ,H,
15 CH,=CHCOOCH,(CF,CF,) ,H,
CH,=C(CH,;) COOCH, (CF,CF,)H,
CH,=C(CH,;) COOCH,(CF,CF,),H,
CH,=C(CH;) COOCH,(CF,CF,) 4H,
CH,=CHCOOCH,CF,0OCF,CF,OCF,,
20 CH,=CHCOOCH,CF,0(CF,CF,0) ;CF,
CH,=C(CH,;) COOCH,CF,OCF,CF,OCF;,
CH,=C(CH;) COOCH,CF,0(CF,CF,0) ;CF,,
CH,=CHCOOCH,CF(CF ;) OCF,CF(CF;) O(CF,) 5F,
CH,=CHCOOCH,CF (CF,;) O(CF,CF(CF;)O),(CF,)F,
25 CH,=C(CH,;) COOCH,CF (CF,) OCF,CF (CF,) O(CF,)4F,
CH,=C(CH,) COOCH,CF (CF,;) O(CF,CF(CF;)O),(CF,);F,

CH,=CFCOOCH,CH(OH)CH, (CF,) {CF (CF3) 5.



CH2=CFCOOCH2CH (OH) CH2 (CF2), oF, CH2 = CFCOOCH2CH (CH20H) CH2 (CF2) , oF,
CH2=CHCOOCH2CF2( OCFZCF2) " OCF2CH20COCH=CH2 (where n is 5 an integer of from
4 to 20), etc. As the fluoro(nmeth)acrylate, in view of conpatibility and
environmental characteristics, preferred is a compound (Bl): Rl1 1RZ R4 | |
| CHR2=CC CCR6 (Bl) 0O R3 mR6 in 10 wherein R is a hydrogen atomor a
met hyl group, each of R2 and R3 is a hytlaogen atomor a Cl1_4 al kyl group,
each of R4 and R5 is a fluorine atom a Cl_4 perfluoroal kyl group or a
Cl_4 perfl uor oal IGHFGFOQPCHREHI(EHaOHYAHe@¥ ) CR(GfMr a fluorine atom mis
an integer of from1 to 4, is and nis an integer of from1l to 16. nis
preferably an i RrgeeFEPOLHEHIOHICHR(CH,) wFew of conpatibility, nore
preferably an integer of from3 to 6 in view of environnmental
characteristics. Gk=*BGeCOPGH,GHiI(EHeOH) GH fGH.) Wi ng conpounds may be 20
nmentioned. CF2=CFOCFZCF=CFZ, CFZ= CFOCFZCF2CF=CFZ, CF2=CFCF2CF=CF2,
CF2=CFCF2CH=CH2, Cih=CR2OCLEE, (FRF - GFoH)APRCH0QDCH=CH, (where n is
5 an integer of from 4 to 20), etc.
As the fluoro(meth)acrylate, in view of
compatibility and environmental characteristics,

preferred is a compound (B1):

| 8

¢ R (BY)
R

10 wherein R' is a hydrogen atom or a methyl group, each of
R?’ and R’ is a hydrogen atom or a C;., alkyl group, each
of R* and R® is a fluorine atom, a Cj.4 perfluoroalkyl
group or a C;.4 perfluorocalkoxy group, R® is a hydrogen
atom or a fluorine atom, m is an integer of from 1 to 4,

15 and n is an integer of from 1 to 16. n is preferably an
integer of from 1 to 10 in view of compatibility, more
preferably an integer of from 3 to 6 in view of
environmental characteristics.

As the fluorodiene, the following compounds may be

20 mentioned.

CF,=CFOCF,CF=CF,,
CF,=CFOCF,CF,CF=CF,,
CF,=CFCF,CF=CF,,

CF,=CFCF,CH=CH,,



CF2=CFCF2C( CF3) (OH)CH=CH?, CF2=CFCH2CH(CH2C(CF3)20H) CH2CH=CH2, etc. As the
fluorovinyl ether, the follow ng conpounds 5 nmay be nentioned.

.CF2=CFQ(CF2) 3F, CF2=CFQ( CF2) 3000CH3, etc. As the fluorocyclic nononer, the
foll owi ng conpounds nmay be nentioned. CF3 FC=CF OCF3 FZC-CF 0 0 FC=C 01,
,0 .C-00C 10 F3C CF3 CF2 CF2 The conpounds (B) nmay be used alone or in
conbi nation of two or nore. The content ©$ the conpound (B) is from5 to 40
mass% preferably from15 to 35 mass% based on the total is anount (100
mass% of the corffedeF QAL (CFRLOtb@rbthd¢’)., the conpound (C) and the

phot opol yneri zation initiator (D). Wen the content of the conpound (B) is
at least 5 mass%F.& ek (PFod@tt) CcetHent in nol d rel ease
characteristics will be obtained, and foam ng of the 20 photocurable

conposi tion wil | &e=Chpn£ds€H.OFER -Ohe CHE6BM G- .ofettche phot ocur abl e
conposi tion can be suppressed, filtration will easily be carried out at the
ti me of preparatifh,ththd Hegeisnek eHepatihe nfehbpelaygecampowrds nel usi on

of bubbl es can be elimnated at the tinme of
5 may be mentioned.

CF,=CFO(CF,),F,
CF,=CFO(CF,),COOCH,, etc.
As the fluorocyclic monomer, the following compounds

may be mentioned.

/CF;;
F IC= C\F FC_C/OCFa F2,C—C\F
o_ 0 ' O\C/O
/C\ CK /0 1
F3C CF3 CF2 CF2

10

The compounds (B) may be used alone or in
combination of two or more.
The content of the compound (B) is from 5 to 40
mass%, preferably from 15 to 35 mass%$ based on the total
15 amount (100 mass%) of the compound (A), the compound (B),
the compound (C) and the photopolymerization initiator
(D). When the content of the compound (B) is at least 5
mass%, a cured product excellent in mold release
characteristics will be obtained, and foaming of the
20 photocurable composition will be suppressed. When the
foaming of the photocurable composition can be
suppressed, filtration will easily be carried out at the

time of preparation, and defects of the pattern shape due



nanoi nprinting. Wen the content of the conpound (B) is at nost 40 mass%
uniformmxing will be carried out, whereby a cured product excellent in
mechani cal strength s will be obtained. (Conpound (C)) The conpound (C) is
a conponent to dissolve other conponents and is a conponent which inproves
conpatibility between the conpound (A) and the conpound 10 (B). Wen the
conpound (A) and the conpound (B) are highly conpatible with each other,
preparation of the_ photocurable _conposition wil| be easy since foanm ng at
the tine of pepacdiiverort FebHe o athie domicsittabit ihe e pbr essed,
whereby filtration through a filter is wll easiI)é be carried out, .and
further, a uMPPGLRPIIRGLIGGUr aBRencbhBoSPRESREWCEI The 6RFRPHEE Bir tiifer, a
honogeneous cured product w |l be obtained, whereb sufficient nold rel ease
char act eri st ids MR Hc Mamscal Wby i X419 e bitaiGed 19D ater vi scosity
of the compound (C) at 25C js preferably fromQ0.1 to 200 nPas. \Wen the

vi scosity of "HeFEoRpWFEd BF UGk HGE IS Adhgechate GA s HsiEYEor  the
phot ocurabl e cqonmposition wil] easily be adjusted to be low 25 As the
conpound £C) Wi %’eolcllﬁ\ﬂlﬁif ompounds nmay be mentioned. Phenoxyet hyl

(nmeth)acrylate, 2-hydroxy-3 17 phenoxypropyl (neth)acrylate,
phenoxyet hyl e(rgé’“@%}%{ﬁ' )

The compound (C) is a component to dissolve other
components and is a component which improves
compatibility between the compound (A) and the compound

10 (B) . When the compound (A) and the compound (B) are
highly compatible with each other, preparation of the
photocurable composition will be easy since foaming at
the time of preparation of the photocurable composition
will be suppressed, whereby filtration through a filter

15 will easily be carried out, and further, a uniform
photocurable composition will be obtained. Further, a
homogeneous cured product will be obtained, whereby
sufficient mold release characteristics and mechanical
strength will be obtained.

20 The viscosity of the compound (C) at 25°C is
preferably from 0.1 to 200 mPa*s. When the viscosity of
the compound (C) is within this range, the viscosity of
the photocurable composition will easily be adjusted to
be low.

25 As the compound (C), the following compounds may be
mentioned.

Phenoxyethyl (meth)acrylate, 2-hydroxy-3-



(meth)acryl ate, phenoxydi et hyl ene gl ycol (nmeth)acrylate, benzyl

(meth)acryl ate, nethoxytriethylene glycol (neth)acrylate,

met hoxypol yet hyl ene gl ycol s (neth)acryl ate,

2- (et h) acryl oyl oxyet hyl hexahydrophthalic acid, behenyl (neth)acrylate, 2-
(et h) acryl oyl oxyet hyl succinic acid, stearyl (meth)acrylate, isostearyl
(nmeth)acrylate, lauryl (neth)acrylate, 27ethyl hexyl (meth)acrylate, 3 10
(trimethoxysilyl)propyl (neth)acrylate, butyl (meth)acrylate, ethoxyethyl
(met h) acr yl atienpstiegrsthy(me ing g elata athenpxis thyr gt &) veed| at e,
tetrahydrofurfuryl (meth)acrylate, allyl (meth)acrylate, 2-hydroxyethyl
(met h) acryl at @eth)REBaHS omhenox Y He ke ng A/CN NeF it hafdayd afeet hyl
(rmeth)acrylate, N, N-dinethylam noethyl (nmeth)acrylate, dinethylam noethyl
(met h) acr yl atkenzy et AGaE AR v NS YRR Eek St i kene -9 6t e84 - 2- adamant yi
(meth)acrylate, 3-hydraoxy-I|-adanmantyl _ (neth)acryl ate, 1-adamantyl

(et h) acr yl at @e5GERAtO0 MERRMRI et Lene FB6]%t hyl (et h) acryl at e,
octyl (nmeth)acrylate, decyl (neth)acrylate, 2-(tert- butylam no)ethyl

(et h) acr §1 at @eth)Rox vl ak-Syertalfis Hyl 2 €Y I e F R Y Ther e yerbehahiut yi
(meth)acrylate,, tert- butyl (neth)acrylate, 4-tert-butylcyclohexyl 25

(et h) acryl atd 1%t cbehﬁchoﬁ‘tﬁﬂmcﬁfﬁxgatrﬁvy d$e used alone or in conbination

of two or nore. 18 The cantent of_ the conpound (C) is from10 to 55
: (meth)acryloyloxyethylsuccinic acid, stearyl

(meth)acrylate, isostearyl (meth)acrylate, lauryl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, 3-

10 (trimethoxysilyl)propyl (meth)acrylate, butyl
(meth)acrylate, ethoxyethyl (meth)acrylate, methoxyethyl
(meth)acrylate, glycidyl (meth)acrylate,
tetrahydrofurfuryl (meth)acrylate, allyl (meth)acrylate,
2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl

15 (meth)acrylate, N,N-diethylaminoethyl (meth)acrylate,
N,N-dimethylaminoethyl (meth)acrylate, dimethylaminoethyl
(meth)acrylate, 2-methyl-2-adamantyl (meth)acrylate, 2-
ethyl-2-adamantyl (meth)acrylate, 3-hydroxy-1l-adamantyl
(meth)acrylate, l-adamantyl (meth)acrylate, isobornyl

20 (meth)acrylate, R-carboxyethyl (meth)acrylate, octyl
(meth) acrylate, decyl {(meth)acrylate, 2-(tert-
butylamino)ethyl (meth)acrylate, 1,2,2,6,6-pentamethyl-4-
piperidyl (meth)acrylate, n-butyl (meth)acrylate, tert-
butyl (meth)acrylate, 4-tert-butylcyclohexyl

25 (meth)acrylate, etc.

The compounds (C) may be used alone or in

combination of two or more.



mass% preferably from15 to 45 mass% based on the total amount (100 nmass%
of the conmpound (A), the conpound (B), the conpound (C) and the

.phot opol yneri zation initiator s (D). Wen the content of the compound (C) is
at least 10 nmass% the viscosity of the photocurabl e conposition can be
adjusted to be low, and the conpound (A) and the conpound (B) will be

hi ghly conpatible. Wien the content of ttbe conpound (C) is at nost 55
mass% the sensitivity to will be favorable, and the crosslinking density
will increase, Wi elgntterturet prodouotpewme! [(@ntis nfnexhadi tal 55strength

wi |l be obtained. (Photopolynerization initiator (D)) The

phot opol yner ineettsi %on pudfie oy (Domels HordS imasséanpl ssd ben aphacetophenone
phot opol yneri zation initiator, a benzoin photopol ynerization initiator, a
benzophenone autmwirdpol Yafemat%)oref Mihe atawpound hidxartlohecompound (B),

phot opol yneri zation initiator, an a-am noketone photopol ynerization
initiator, arthe Mampyikkt Ghe a6 gHw aduitonoliveaiigation i mbriater
a-acyl oxi me ester, benzyl-(o0-ethoxycarbonyl)-a-nmonooxi me, acyl phosphi ne

oxi de, gIyoxyﬁﬁterthnkéééc§9@ﬁﬁmﬁ,Oi—ébﬁyp@m@@N@@UHﬁanéﬁ adamsesttguihone,
tetramet hyl thiuram sul fide, azobisisobutyronitrile, benzoyl peroxide,

di al kyl 25 p&e®dde dre tergcaritiy Qlerdxy phalicaualairl ¢ompeeiEbpn can
sensitivity and conpatibility, preferred is an acetophenone

phot opol yner ibsatadmgtad it de owersivd rth® comprwpdl &Meriuzétt}@ﬁ initiator,

an a-am noket one _ ,
compound (B) will be highly compatible. When the content

of the compound (C) is at most 55 mass%, the sensitivity

10 will be favorable, and the crosslinking density will
increase, whereby a cured product excellent in mechanical
strength will be obtained.
(Photopolymerization initiator (D))

The photopolymerization initiator (D) may, for

15 example, be an acetophenone photopolymerization
initiator, a benzoin photopolymerization initiator, a
benzophenone photopolymerization initiator, a thioxantone
photopolymerization initiator, an o-aminoketone
photopolymerization initiator, an a-hydroxyketone

20 photopolymerization initiator, an o-acyloxime ester,
benzyl- (o-ethoxycarbonyl) -a-monooxime, acylphosphine
oxide, glyoxyester, 3-ketocoumarin, 2-ethylanthraquinone,
camphorquinone, tetramethylthiuram sulfide,
azobisisobutyronitrile, benzoyl peroxide, dialkyl

25 peroxide or tert-butyl peroxypivalate, and in view of
sensitivity and compatibility, preferred is an

acetophenone photopolymerization initiator, a benzoin



phot opol yneri zation initiator or a benzophenone photopol ynerization
initiator. As the acetophenone photopol ynerization initiator, 5 the
.foll ow ng conpounds may be nentioned. Acetophenone, p-(tert-butyl)1l ,1",1"-
trichl oroacet ophenone, chl oroacet ophenone, 2',2' diethoxyacet ophenone,

hydr oxyacet ophenone, 2, 2-di net hoxy- 2'-phenyl acet ophenone,

2- am noacet ophenone, 10 di al kyl am noacet dphenone, etc. As the benzoin

phot opol yneri zation initiator, the follow ng conpounds may be nenti oned.
Benzyl, benz@hPLIRMIBIGE IFRATHIN ethdriatenz Ah Et3yinokeHeRe penzoin

i sopropyl ether, benzoin jsobutyl ether, 5 1-hydroxycycl ohexyl phenyl

ket one, 2- hy @hBGREREIGHA 23t ibe iy L L3R TP Hrd RER FoRpRIoNe

1- (4-isopropyl phenyl)-2- hydroxy-2-nethyl propan-|-one, benzyl dinethyl
ketal, etc. BQQQQRQﬁ¥%ﬁﬁ%ﬁﬁ&&9ﬁmﬂﬁﬂﬁﬁ%ﬂﬁﬂynerization initiator, the
foll ow ng conpounds may be nentioned. 20 , , L

2- Benzyl - 2- di net ¥ arth R Fet P RORPRD | PROpPRAYYerization initiator,

but anone- |, 2- met hyl - 1[ 4- (et hyl t hi o) phenyl ]-2- nor phol i nopr opan- 1- one, etc.
As the beﬁzoﬁﬂghé%g%ﬂWﬁQﬂxﬂ%Wﬁﬁqﬁéﬁi%ﬁYi?ﬁtW%ﬂ%ﬁ?ﬂe@he fol | owi ng conpounds
may be nentioned. 25 Benzophenone, benzoyl benzoic acid, methyl

benzoyl benzoat e, 5&ﬁ¢®@h%@%%%zdﬁTE%%EBQ?%?th1ph%nyibénzophenone,

hyr oxybenzogliengne,, 20, Py QXYPL oYl PENZOBNeIgnE, 8TV bepzophenone, 4, 4'-

diethoxyacetophenone, hydroxyacetophenone, 2,2-dimethoxy-
2’ -phenylacetophenone, 2-aminoacetophenone,

10 dialkylaminoacetophenone, etc.

As the benzoin photopolymerization initiator, the
following compounds may be mentioned.

Benzyl, benzoin, benzoin methyl ether, benzoin ethyl
ether, benzoin isopropyl ether, benzoin isobutyl ether,

15 1-hydroxycyclohexyl phenyl ketone, 2-hydroxy-2-methyl-1-
phenyl-2-methylpropan-1l-one, 1-(4-isopropylphenyl)-2-
hydroxy-2-methylpropan-1-one, benzyl dimethyl ketal, etc.

As the o-aminoketone photopolymerization initiator,
the following compounds may be mentioned.

20 2-Benzyl-2-dimethylamino-1- (4-morpholinophenyl) -
butanone-1,2-methyl-1[4- (methylthio)phenyl]-2-
morpholinopropan-1-one, etc.

As the benzophenone photopolymerization initiator,
the following compounds may be mentioned.

25 Benzophenone, benzoylbenzoic acid, methyl
benzoylbenzoate, methyl-o-benzoylbenzoate, 4-

phenylbenzophenone, hydroxybenzophenone,



bi s(di met hyl am no) benzophenone, etc. The photopol ynerization initiators (D)
may be used alone or in conbination of two or nore. 5 The content of the
-phot opol yneri zation initiator (D) is froml1l to 12 mass, preferably from4
to 10 nasss based on the total anmount (100 mass% of the conmpound (A), the
conmpound (S), the compound (C) and the photopol ynerization initiator (D).
When the content of 10 the photopol ynerkgation initiator (D) is at least 1
mass% a cured product will easily be obtained wi thout an operation such as
heating. WhehvdFexyeroptl benzaphensmst opsinyimarnzZanhsnang t i%tbdr- (D) is at
nmost 12 mass% uni form_m Xxi n% i s possible, whereby the anmount of the 15
phot opol yner Pigt(iddmetivtliagise) gnzanhenensg i9%¥% cured product will be
smal |, and accordingly a decrease in physical properties of the cured

product will be TifHHRIAERRLLYTHMFAMPT BN DR TS cbipdigid pE)useda

conponent to dissolve other conmponents and to inprove nmechanical strength
of a cured PGPSO Wre S redissuRf (8P iF &¥Scol conpound,
flexibility of the cured product will inprove in addition, 25 As the
conpound ¥E), theHoIIBWGTY hpdith RIFRP DY Meietrd bl it k2 epe §PYcol
di (meth)acryl.ate, dipropylene gl ;{%col 21 di (et h) acr4y|tac§ el,O 1rﬁa?s-sb%§'lt anedi ol
d|(neth)acryP§téFQﬂ‘4-t° 12 mass%, preferably from

based on the total amount (100 mass%) of the compound

(A), the compound (B), the compound (C) and the

photopolymerization initiator (D). When the content of

10 the photopolymerization initiator (D) is at least 1
mass%, a cured product will easily be obtained without ar
operation such as heating. When the content of the
photopolymerization initiator (D) is at most 12 mass%,
uniform mixing is possible, whereby the amount of the

15 photopolymerization initiator (D) remaining in a cured
product will be small, and accordingly a decrease in
physical properties of the cured product will be
suppressed.

(Compound (E))

20 The compound (E) is a component to dissolve other
components and to improve mechanical strength of a cured
product. When the compound (E) is a glycol compound,
flexibility of the cured product will improve in
addition.

25 As the compound (E), the following compounds may be

mentioned.

Ethylene glycol di(meth)acrylate, dipropylene glycol



but.anedi ol di (neth)acrylate, glycerol 1,3-diglycerolate di(neth)acrylate,
1, 6- hexanedi ol ethoxylate di(neth)acrylate, 1,6-hexanedi ol propoxylate s
Jdi (neth)acrylate, 1,6-hexanediol di(neth)acrylate, 3-

hydr oxy- 2, 2-di et hyl propi onate di (neth)acrylate, 1,9- nonanedi ol

di (nmeth)acryl ate, 1,10-decanediol di(neth)acrylate, diethylene glycol

di (nmeth)acrylate, neopentyl glycol di(neth)acrylate, neopentyl glycol 10
propoxyl ate di (nmeth)acryl ate, polyethylene glycol di(nmeth)acrylate,

propyl ene gl yddmedih) metiyladey| dt,8,-buglapeeticll dii((metth)zcmyptlattes, pr.opyl ene

gl ycol glycerolate di(neth)acrylate, polypropylene glycol di(neth)acrylate,
pol yoxyet hy| bug aglegdoll dii((meth) acnyllate, liyseopll dnd -idsigjlyamtolate

di (neth)acrylate, triethylene glycol di(neth)acrylate, tetraethylene glycol
di (et h) acr ydat{eeth) gicgydgpieand , §l-yeslangidicdr gltdioxydiateet h) acryl ate, 2-

hydr oxy- 3- acryl oyl oxypropyl (neth)acrylate, 2-nethyl-1,3- propanedi ol

di acryl ate, ©di(meth) laeprlessnelbefzber@nEgigl( mopraerldta e, pent aerythrit ol
di (nmeth)acrylate nonostearate, trinmethylol propane ethoxyl ate nethyl ether
di (et h) a&r yBatlametdy) gcaviane . dil( wetiexacedigtle dil(methi)ygrylate, 3-

met hacryl oyl oxypropyl)-1,1, 3, 3-tetranet hyl di cyl oxane, etc. 25 The conpounds
(E) may be u$edrsrone . @rdimetdyipnemicnnts divicedh) sty latifee dortent of the

conmpound (E) is preferably from5 22 to 30 parts by mass, nore preferably
from 10 to 25opanesiiol di (meth)acrylate, 1,10-decanediol

di (meth) acrylate, diethylene glycol di(meth)acrylate,
neopentyl glycol di(meth)acrylate, neopentyl glycol

10 propoxylate di(meth)acrylate, polyethylene glycol
di (meth) acrylate, propylene glycol di(meth)acrylate,
glycerol di(meth)acrylate, propylene glycol glycerolate
di (meth) acrylate, polypropylene glycol di(meth)acrylate,
polyoxyethylene glycol di(meth)acrylate, tripropylene

15 glycol di(meth)acrylate, triethylene glycol
di (meth)acrylate, tetraethylene glycol di(meth)acrylate,
tripropylene glycol glycerolate di(meth)acrylate, 2-
hydroxy-3-acryloyloxypropyl (meth)acrylate, 2-methyl-1,3-
propanediol diacrylate, trimethylolpropanebenzoate

20 di(meth)acrylate, pentaerythritol di(meth)acrylate
monostearate, trimethylolpropane ethoxylate methyl ether
di (meth)acrylate, diurethane di (meth)acrylate, 1,3-bis(3-
methacryloyloxypropyl) -1,1,3,3-tetramethyldicyloxane,
etc.

25 The compounds (E) may be used alone or in
combination of two or more.

The content of the compound (E) is preferably from 5



by -mass per 100 parts by mass of the total anpunt of the conpound (A), the
conpound (B), the conpound (C) and the photopol ynerization initiator (D).
\When the content of s the conpound (E) is at least 5 parts by nass,
sensitivity of the photocurable conmposition will inprove. Wien the content
of the compound (E) is at nost 30 parts by nmass, conpatibility of the
respective conponents will be favorable.2210 (Conmpound (F)) The conpound (F)
is a conponent to inprove nechanical strength (hardness) of a cured

product. As ttwe ompoursd R masshe nfaxtd quiafe adnipouridem ey he 2heparoded. is
Tri(meth)acrylate: trinmethylol propane tri(neth)acrylate, trinethylol propane

et hoxy tri (ret massy et 6.0 paarttshdry trdgsverth)der iettel ahgert obf phepoxy

tri(nmeth)acrylate, pentaerythritol tri(meth)acrylate, ethoxylated

i socyanur at e aanipgeing atPe,, 2heetdrmpdutded(Bri rdtehydoiprwpdneCh rardr yhat e,

propoxyl ated trinmethylol propane triacrylate, etc. Tetra(nmeth)acrylate:

pent aer yt hri trdlottanalafmeast iRadcirart ditrel t igmmelBit hr heinettiexyrontent of

tetra(neth)acrylate, ditrinethylol propane 25 tetra(nmeth)acrylate,

propoxyl afed tgeEntepaund t @)  ietatadaEadtat®e pasttes Y peagsersemsitovity

hexa(nmeth)acryl ate, aromatic 23 wurethane tri(neth)acrylate, aromatic

ur et hane of the photocurable composition will improve. When the
content of the compound (E) is at most 30 parts by mass,
compatibility of the respective components will be
favorable.

10 (Compound (F))

The compound (F) is a component to improve
mechanical strength (hardness) of a cured product.

As the compound (F), the following compounds may be
mentioned.

15 Tri (meth) acrylate: trimethylolpropane
tri(meth)acrylate, trimethylolpropane ethoxy
tri(meth)acrylate, polyether tri(meth)acrylate, glycerol
propoxy tri(meth)acrylate, pentaerythritol
tri(meth)acrylate, ethoxylated isocyanurate triacrylate,

20 ethoxylated trimethylolpropane triacrylate, propoxylated
trimethylolpropane triacrylate, etc.

Tetra (meth) acrylate: pentaerythritol
tetra(meth)acrylate, pentaerythritolethoxy
tetra(meth)acrylate, ditrimethylolpropane

25 tetra(meth)acrylate, propoxylated pentaerythritol

tetraacrylate, etc.

Dipentaerythritol hexa(meth)acrylate, aromatic



tetra(neth)acrylate, aromatic urethane hexa(neth)acrylate, etc. The
conpounds (F) may be used alone or in s conbination of two or nore. The
.content of the conpound (F) is preferably from5 to 90 parts by nass, nore
preferably from 10 to 80 parts by mass per 100 parts by mass of the total
anount of the conpound (A), the conmpound (B), the conmpound (C) and the 10
phot opol yneri zation initiator (D). Wen 2Be content of the conpound (F) is
at least 5 parts _by mass, nechanical strength of a cured product will

i nprove. \Wemhsthansymrdnimedth) s veisourrd Rt i wtetthmne 90 parts by nass,
the viscosity of the photocurable conposition can be 15 suppressed |ow. The
total ampunt tetrEHASMFCUIYd D), &PHatec dBmidaie (F) is preferably from5
to 110 parts by mass, nore preferably from10 to 65 parts by mass per 100
parts by nad€Xst(metd)Estrailagfoutt©f the conpound (A), the 20 compound (B),
t he conmpound (C) and the photopol ynerization_initiator (D). (Fluorinated
surfactant (Q) THe fspeundad Burtaittemtugey a50ne cofpdent to i nprove
nol d rel ease characteristics of a cured product. 25 The fluorinated
surfact ant ( GPMRENFEABY & W fTAWLSHEt ed surfactant having a fluorine
content of from 10 to 70 mass% .nore pref erabI%/ a fluorinated surfactant 24
havi ng a fl uori néFRoMAHe 9 drhe FeePdrdabBhs 1gheretferably from 5

to 90 parts by mass, more preferably from 10 to 80 parts
by mass per 100 parts by mass of the total amount of the
compound (A), the compound (B), the compound (C) and the

10 photopolymerization initiator (D). When the content of
the compound (F) is at least 5 parts by mass, mechanical
strength of a cured product will improve. When the
content of the compound (F) is at most 90 parts by mass,
the viscosity of the photocurable composition can be

15 suppressed low.

The total amount of the compound (E) and the
compound (F) is preferably from 5 to 110 parts by mass,
more preferably from 10 to 65 parts by mass per 100 parts
by mass of the total amount of the compound (A), the

20 compound (B), the compound (C) and the
photopolymerization initiator (D).
(Fluorinated surfactant (G))

The fluorinated surfactant (G) is a component to

improve mold release characteristics of a cured product.
25 The fluorinated surfactant (G) is preferably a
fluorinated surfactant having a fluorine content of from

10 to 70 mass%, more preferably a fluorinated surfactant



fluorinated surfactant may be water soluble or oil soluble. The fluorinated
surfactant (G is preferably an s anionic fluorinated surfactant, a cationic
fluorinated surfactant, an anphoteric fluorinated surfactant or a nonionic
fluorinated surfactant, nore preferably a nonionic fluorinated surfactant
in view of conmpatibility in the photocurable conposition and dispersibility
in the 1o cured product. The anionic flggrinated surfactant is preferably a
pol yfl uoroal kyl carboxyl ate, a pol yfluoroal kyl phosphate or a

pol yf | uor oal kgvisid feorfhes r iSpe adr teerax apl Asondf1d o aa0 G €s%$ | uatenat ed 15

surfactant include Surflon S-111 (tradenane, nmanufactured by Seim Chem cal
Co., Ltd.), HluprmhdtediLiffaadananmyy bandaat Weldidle Sumidéormo 3M Li m t ed)
and MEGAFACE F-120 (tradenanme, manufactured by DAI Nl PPON | NK AND CHEM CALS,
| NCORPORATED)so12{b1Ehe cationic fluorinated surfactant is preferably a
trimet hyl anmoni um salt of a pol yfluoroal kyl carboxylate or a
tri met hyl ammoni urtisal f1wr angpodd/ fsuof aat dayt  s@I) f Doapraferaldpgcahi ¢ exanpl es
of the cationic fluorinated 25 surfactant include Surflon S-121 (tradenane,
manuf act us ed arhiyrSei MfilCheimatadd CGurfddthnt, A umtatbie 18dudt iaaiesdne,
manuf actured by Sum tono 3M Limted) and MEGAFACE F- 150 25 (tradenane,
manuf act ur ed suy f3AINIRROND NhpAND eGHEM fQAICS;inated surfactant or a
nonionic fluorinated surfactant, more preferably a
nonionic fluorinated surfactant in view of compatibility
in the photocurable composition and dispersibility in the
10 cured product.
The anionic fluorinated surfactant is preferably a
polyfluoroalkyl carboxylate, a polyfluoroalkyl phosphate
or a polyfluoroalkyl sulfonate.
Specific examples of the anionic fluorinated
15 surfactant include Surflon S-111 (tradename, manufactured
by Seimi Chemical Co., Ltd.), Fluorad FC-143 (tradename,
manufactured by Sumitomo 3M Limited) and MEGAFACE F-120
(tradename, manufactured by DAINIPPON INK AND CHEMICALS,
INCORPORATED) .
20 The cationic fluorinated surfactant is preferably a
trimethylammonium salt of a polyfluoroalkyl carboxylate
or a trimethylammonium salt of a polyfluoroalkyl
sulfonamide.
Specific examples of the cationic fluorinated
25 surfactant include Surflon S-121 (tradename, manufactured

by Seimi Chemical Co., Ltd.), Fluorad FX-134 (tradename,

manufactured by Sumitomo 3M Limited) and MEGAFACE F-150



| NCORPORATED) . The anmphoteric fluorinated surfactant is preferably

pol yfl uoroal kyl betain. 5 Specific exanples of the anphoteric fluorinated
.surfactant include Surflon 5-132 (tradenane, manufactured by Seim Chem cal
Co., Ltd.), Fluorad FX-172 (tradename, nanufactured by Sum tono 3M Limted)
and MEGAFACE F-120 (tradename, manufactured by DAI Nl PPON | NK AND CHEM CALS,
10 | NCORPORATED). The nonionic fluorinated surfactant is preferably a

pol yfl uoroal kyl am ne oxi de or a pol yfl uoroal kyl/al kyl ene oxi de addition
product. Specitfradenampl esnamwmifadeunsdilon RAINTRPOMNaIRY AND SCHEMECARS, i ncl ude
Surflon S-145 (tradenanme, manufactured by Seim Chem cal Co., Ltd.),
Surflon S-393NGORRREAFED) . manuf actured by Seinmi Chemical Co., Ltd.),
Surflon KH 20 (tradenane, nmanufactured by Seim Chem cal Co., Ltd.),
Surflon KH 40 (tridenamehopenitatiuerinayedesnifahbantalis2preferabiy.),
Fluorad FX-170 (tradenane, manufactured by Sumtono 3MLimted), Fluorad
FC- 430 (traderbxt lugnpeakkictkateiizy Sumitonp 3M Linmited) and MEGAFACE F-141
(tradenanme, manufactured by DAI Nl PPON | NK AND CHEM CALS, | NCORPORATED). 25
The fluorisnat ed stp¢atfantexgmplesyobethseamphonerdes filnosonBkrdti on of two
or nore. The content of the fluorinated surfactant (G is 26 preferably
fromO0.1 to 3pafactyt mreludereupfererdbly2 (tradename, manufactured

by Seimi Chemical Co., Ltd.), Fluorad FX-172 (tradename,

manufactured by Sumitomo 3M Limited) and MEGAFACE F-120

(tradename, manufactured by DAINIPPON INK AND CHEMICALS,
10 INCORPORATED) .

The nonionic fluorinated surfactant is preferably a
polyfluorocalkylamine oxide or a polyfluoroalkyl/alkylene
oxide addition product.

Specific examples of the nonionic fluorinated

15 surfactant include Surflon S$-145 (tradename, manufactured
by Seimi Chemical Co., Ltd.), Surflon S-393 (tradename,
manufactured by Seimi Chemical Co., Ltd.), Surflon KH-20
(tradename, manufactured by Seimi Chemical Co., Ltd.),
Surflon KH-40 (tradename, manufactured by Seimi Chemical

20 Co., Ltd.), Fluorad FX-170 (tradename, manufactured by
Sumitomo 3M Limited), Fluorad FC-430 (tradename,
manufactured by Sumitomo 3M Limited) and MEGAFACE F-141
(tradename, manufactured by DAINIPPON INK AND CHEMICALS,
INCORPORATED) .

25 The fluorinated surfactants (G) may be used alone or
in combination of two or more.

The content of the fluorinated surfactant (G) is



fromO0.5 to 1 part by mass per 100 parts by mass of the total anmount of the
conpound (A), the conpound (B), the conmpound (C) and the

.phot opol yneri zation initiator (D). s Wien the content of the fluorinated
surfactant (G is at least 0.1 part by nmass, nold rel ease characteristics

will inprove. Wien the content of the fluorinated surfactant (G is at
nost 3 parts by mass, inhibition of curipg of the photocurable conposition
wi |l be suppressed, and i o phase separation of a cured product will be

suppressed. pkk€easbilnt falor e IcaPAURHHS) bys mHRf entddey dreffBrdbByt o 100
times, particularly preferably from10 to 75 tinmes the total mass of the
fluorinated Fuohaot.antto @ parthey hlsapamtlord gdie copondsk (&) tdise Wi thin
this range, is nold release characteristics by the conpound (B) and the
fluorinated swthachariuntGocahesWiaip@sid c@)ly fiee hipgduiedl. (B)f, tdree anount
of the compound (B) is less than 0.5 tinmes, the conmponents will not be
uniformy ceappicublde, (d)hahidcats mhdteaydghedifzdthieoranmid i afod hep)20
conmpound (B) exceeds 100 tines, the effect of nold release characteristics
by the fl sor whahed heuicattetitt fGt henifl luditindied it ar(tFl WOr opolatirer (H))
The fluoropolynmer (H) is a conponent to adjust the 25 viscosity of the
phot ocur abl e leapoDi.lli @artThsy MRS avwerlape didandldfawpitgdti ofiddevill

fluoropolyner (H) is preferably from500 to 2,000,000, 27 nore preferably
from1, 000 tdmpr@e@,.000hpar theukank¥nt of the fluorinated surfactant

(G) is at most 3 parts by mass, inhibition of curing of
the photocurable composition will be suppressed, and

10 phase separation of a cured product will be suppressed.

The amount of the compound (B) is preferably from

0.5 to 100 times, particularly preferably from 10 to 75
times the total mass of the fluorinated surfactant (G).
When the amount of the compound (B) is within this range,

15 mold release characteristics by the compound (B) and the
fluorinated surfactant (G) can synergistically be
obtained. If the amount of the compound (B) is less than
0.5 times, the components will not be uniformly
compatible, thus causing foaming. If the amount of the

20 compound (B) exceeds 100 times, the effect of mold
release characteristics by the fluorinated surfactant (G)
will not be obtained.
(Fluoropolymer (H))

The fluoropolymer (H) is a component to adjust the
25 viscosity of the photocurable composition.

The mass average molecular weight of the

fluoropolymer (H) is preferably from 500 to 2,000,000,



preferably from 3,000 to 500,000. Wien the mass average nol ecul ar wei ght of
the fluoropolyner (H) is within this range, conpatibility with other
conponents will be 5 favorable. The fluorine content of the fl uoropol yner
(H is preferably from30 to 70 nmass% nore preferably from45 to 70
mass% Wien the fluorine content of the fluoropolynmer (H) is wthin this
range, it will be 10 uniformy dissolved,iLn the photocurabl e conposition,
whereby the viscosity of the photocurabl e conposition wll easily be

adj usted. TheJldigeplyrar, (Hord s RS &fabl Yo fddernd YiBrarNpvi ng a
hetero atom nore preferabl’y a fluoropolymer is having a nitrogen atom an

oxygen at om &3 fdi1,AFBPr3 | B PhQS BT Wo Al OfhehUHREHARE RISffabl Y a
fl uoropol yner havi ng a hydroxyl group, an etheric oxygen atom an ester

group, an al kEXYCRNRANYe iHHURE & Hl 10 o 1I9HR r 3(PhOSPHALE GE OUp; s an

amno group, a nitro group or a 20 ketone group, and in view of
conmpat i bi |t Yoo PRI Ui SH A Mbi 108 GF 8 Yotehdd USRS Javi nge a hydroxyl

group, an etheric oxygen atom "an ester group or an al koxycarbonyl group.
The fl uorgpolpgiRyr-Jdrad ng a hetero atom has high conpatibility with other
conponents, whereby a uniform 25 photocurable conposition will easily be

(1a) may be ment i aned anc he 28 H Uer onel yrer T T ReE T T vi o
of conpati bi ljlakerably from 30 to 70 mass%, more preferably from 45

to 70 mass%. When the fluorine content of the
fluoropolymer (H) is within this range, it will be

10 uniformly dissolved in the photocurable composition,
whereby the viscosity of the photocurable composition
will easily be adjusted.

The fluoropolymer (H) is preferably a fluoropolymer

having a hetero atom, more preferably a fluoropolymer

15 having a nitrogen atom, an oxygen atom, a sulfur atom or
a phosphorus atom, furthermore preferably a fluoropolymer
having a hydroxyl group, an etheric oxygen atom, an ester
group, an alkoxycarbonyl group, a sulfonyl group, a
phosphate group, an amino group, a nitro group or a

20 ketone group, and in view of compatibility, particularly
preferably a fluoropolymer having a hydroxyl group, an
etheric oxygen atom, an ester group or an alkoxycarbonyl
group. The fluoropolymer having a hetero atom has high
compatibility with other components, whereby a uniform

25 photocurable composition will easily be prepared.

As the fluoropolymer (H), the following

fluoropolymers (H1) to (H4) may be mentioned, and the



Fl uor opol yner (H1):

A fluoropol yner obtained by polynerizing a conpound

(hi): CF2=CR11-Q CF 12=CH2 (hl) 5 wherein each of R' and R12 is a hydrogen
atom a fluorine atom a Cl_3 alkyl group or a Cl1_3 fluoroal kyl group,
an oxygen atom -NR 3- or a bivalent organic group which nay have a
functional group, and R13 is a hydrogen atom a Cl1_6 al kyl group, an
al kyl carbonyl group or a tosyl to group. gl uoropolynmer (H2): A fluoropolymer
having fluoroolefin units and hydrocarbon nmononmer units. As the
f1 uor ool ef i n fuRidrpolividr fIH4Or iide prd famrddene f4iwar igke, cduipdt 491 PetPy! ene,
15 tetrafl uoroet hyl ene, pentafl uoropropyl ene or hexafl uoropropyl ene may,

be rEnideshyrier (He) hydr Faaichep Rt irfed i nyl et her,
a vinyl ester, an allyl ether, a hydrocarbon olefin, an acrylate or
met hacryl at e gRymeharz iexaplemgrudentioned. 20 Fl uoropol yner (H3) A
fl uoropol yner having fluoroethylene units and fluoro(nmeth)acrylate units.
As the fluoroet hytreperdhig-serifetaafl uoroet fjwiene or CF2=CFC1 may, for
exanpl e, be nentioned. As the fluoro(neth)acrylate units,

2- (perfl uer ohgeteiet RdcrR D imat*haghal Rt?e 1 s2a( pedibyenoRexw,) ef Milucieamd at e,
2- (perfluorooctyl)ethyl nethacrylate or 2- (perfluorooctyl)ethyl acrylate

may, for examplom, ke 29, aWAtl RfAip or a C;.; fluoroalkyl group, Q is

for exanple,

10

15

20

25

an oxygen atom, -NR7- or a bivalent organic group which
may have a functional group, and R? is a hydrogen atom,
a C;.¢ alkyl group, an alkylcarbonyl group or a tosyl
group.

Fluoropolymer (H2): A fluoropolymer having
fluoroolefin units and hydrocarbon monomer units.

As the fluoroolefin units, vinyl fluoride,
vinylidene fluoride, trifluoroethylene,
tetrafluorocethylene, pentafluoropropylene or
hexafluoropropylene may, for example, be mentioned. As
the hydrocarbon monomer units, a vinyl ether, a vinyl
ester, an allyl ether, a hydrocarbon olefin, an acrylate
or a methacrylate may, for example, be mentioned.

Fluoropolymer (H3): A fluoropolymer having
fluoroethylene units and fluoro(meth)acrylate units.

As the fluorocethylene units, tetrafluoroethylene or
CF,=CFCl may, for example, be mentioned. As the
fluoro (meth)acrylate units, 2- (perfluorohexyl)ethyl
methacrylate, 2-(perfluorohexyl)ethyl acrylate, 2-
(perfluorooctyl)ethyl methacrylate or 2-

(perfluorococtyl)ethyl acrylate may, for example, be

a

Qis



Fl uvor opol ymer (H4): A fluoropol ynmer having fluoroethylene units and
conpound (h4) units: CHRL7=CH 0-R18 (h4) s wherein R1l7 is a hydrogen atom
a ClL 4 alkyl group, a phenyl group or a benzyl group, R18 is a Cl1_18 al kyl
group, an al kyl group or phenyl group having at nost 10 carbon atons
containing an aromatic ring, an al kyl group or phenyl group having at nost
10 carbon atons containing a 10 hydroxyl 2group, an al kyl group or phenyl
group having at nost 10 carbon atonms containing a fluorine atom or an
al kyl group orerghiemdd.group having at nost 10 carbon atons containing a
carboxylic acid or an ester group. The fluoropolyners (H nay be used al one
or in is conbi naRlwrragolymenr (Hbr e. ATHE ucomiperitynalr theerifriqior opol yner (H)
is preferably from5 to 25 parts by mass, nore preferably from7 to 20
parts by mas<s lprrrdihypare uni teassdfcanpeoutrot alh4noumtts of t he conpound
(A), the conmpound (Bl)7, t he conpound (C) 20 and the photopol ynerization
initiator (D) . &R +AB-OeBhtent of tHet) | uoropolymer (H) is at least 5
parts by mass, an effgct of adjusting the viscosity of the photocurable
conposi ti 6n wiHdreiem dBf aimed. hyhengeheatcoont @n€y-of alkglf guonppobyner (H) is
at nost 25 parts by 25 mass, inhibition of curlisng of the photocurable
conposi ti on wwhanyble gy exsed bearmy prsmisefar atsoa 6f-1s tdkkyliredowp pduct
wi |l be suppressed. 30 The amount of the conpound (B) based on the total
an alkyl group or phenyl group having at most 10 carbon
atoms containing an aromatic ring, an alkyl group or
phenyl group having at most 10 carbon atoms containing a
10 hydroxyl group, an alkyl group or phenyl group having at
most 10 carbon atoms containing a fluorine atom, or an
alkyl group or phenyl group having at most 10 carbon
atoms containing a carboxylic acid or an ester group.
The fluoropolymers (H) may be used alone or in
15 combination of two or more.
The content of the fluoropolymer (H) is preferably
from 5 to 25 parts by mass, more preferably from 7 to 20
parts by mass per 100 parts by mass of the total amount
of the compound (&), the compound (B), the compound (C)
20 and the photopolymerization initiator (D). When the
content of the fluoropolymer (H) is at least 5 parts by
mass, an effect of adjusting the viscosity of the
photocurable composition will be obtained. When the
content of the fluoropolymer (H) is at most 25 parts by
25 mass, inhibition of curing of the photocurable

composition will be suppressed, and phase separation of

the cured product will be suppressed.



mass of the fluoropolyner (H) is preferably from0.5 to 100 tines,
particularly preferably from2 to 50 tinmes. Wen the anount of the conpound
(B) is within this range, s a uniform photocurable conmposition will be

obt ai ned w thout phase separation. If the anmobunt of the conpound (B) is

|l ess than 0.5 tinmes, no effect of nold release characteristics wll be
obtained. If the amobunt of the conpound3(B) exceeds 100 tines, phase
separation will 10 occur. The total armount of the fluorinated surfactant (Q
and t he fl uor opolSheran{dint sopridieramyodndnm ®). bdwe@S5on palne stbyabass, nore
preferably from0.5 to 25 parts by nass per 100 parts by nmass of the total

amount of theaiss cdhpdiend {udropdieymsonpdlind. § B)se fideakelgnpiotond § & tamd t he

phot opol yneri zation initiator (D). The total amount of the conpound (E), the
conpound ( F)100t e mfdsyomadtieth Isuryvaqaaftefa®lyafrdme? fladbpolyser (H) is
preferably fromO0.1 to 125 parts by mass, nore 20 preferably from0.5 to 85
parts by masdhser the0 qparurs f thesscafpaured t @lalismurhinfthihe congpeund
(A), the conpound (B), the conpound (C) and the photopol ynerization
i nitiators(Dp unGtfltam gduittdauesblxs cowpgHdtioourwibl e oglosained may cont ai n
other additives excluding the conpounds (A) to (C), the
phot opol yner ivighicors ipfiadetsspq@tiarhe dénpdenameEnt wfe t3e compeomsd (F),
the fluorinated surfactant (G and the
(B) is less than 0.5 times, no effect of mold release
characteristics will be obtained. If the amount of the
compound (B) exceeds 100 times, phase separation will
10 occur.
The total amount of the fluorinated surfactant (G)
and the fluoropolymer (H) is preferably from 0.1 to 35
parts by mass, more preferably from 0.5 to 25 parts by
mass per 100 parts by mass of the total amount of the
15 compound (A), the compound (B), the compound (C) and the
photopolymerization initiator (D).
The total amount of the compound (E), the compound
(F), the fluorinated surfactant (G) and the fluoropolymer
(H) is preferably from 0.1 to 125 parts by mass, more
20 preferably from 0.5 to 85 parts by mass per 100 parts by
mass of the total amount of the compound (A), the
compound (B), the compound (C) and the
photopolymerization initiator (D).
(Other additives)
25 The photocurable composition may contain other

additives excluding the compounds (A) to (C), the

photopolymerization initiator (D), the compound (E), the



fl uoropol yner (H). As other additives, a photosensitizer, another resin,
fine netal oxide particles, a carbon conpound, 5 fine netal particles or
-anot her organi c conpound may, for exanple, be nmentioned. The

phot osensiti zer may, for exanple, be an am ne conpound such as

n- butyl am ne, di-n-butylamne, tri-n- butyl phosphine, allylthiourea,
s-benzylisothiuroniump 10 toluene sulfimate, triethyl am ne,

di et hyl am noet hyl nethacrylate, triethylenetetramne or 4,4" -

bi s(di al kyl agomppladz dphendie. fAvorhicatessismnf@actadr @EXampice,thse a

pol yester, a polyester oligoner, a polycarbonate or a 15

pol y( et h) acfugrepoiymei fél)net al oxi de particles may, for exanple, be
titania or silica. The carbon conpound may, for exanple, be carbon

nanot ubes or ful P& @fdieR@AHE Fuate etrilofrmansl wiszemny  afethexanpl e, be
fine particles of copper or platinum Another organic conpound nay, for
exanpl e, be rg&iphy filfmeomefetlaloxdoit dagitig lgsr ply darborheqmraindnount  of
other additives is preferably at 25 nost 20 nmass% in the photocurable
conposi tion (108 mMeiksdypPanifieid ashen e thatb angasfi otdmpaty takes fer at
most 20 mass% the photocurable conposition will be 32 wuniformy m xed,
wher eby a hor¥geRdeus bghaesddrasice

The photosensitizer may, for example, be an amine
compound such as n-butylamine, di-n-butylamine, tri-n-
butylphosphine, allylthiourea, s-benzylisothiuronium-p-

10 toluene sulfinate, triethylamine, diethylaminoethyl
methacrylate, triethylenetetramine or 4,4'-
bis(dialkylamino)benzophenone.

Another resin may, for example, be a polyester, a
polyester oligomer, a polycarbonate or a

15 poly(meth)acrylate.

The fine metal oxide particles may, for example, be
titania or silica.

The carbon compound may, for example, be carbon
nanotubes or fullerene.

20 The fine metal particles may, for example, be fine
particles of copper or platinum.

Another organic compound may, for example, be
porphyrin or metal-containing porphyrin.

The total amount of other additives is preferably at

25 most 20 mass% in the photocurable composition (100
mass%). When the total amount of other additives is at

most 20 mass%, the photocurable composition will be



conposition will be obtained. Fromthe above-descri bed photocurabl e

conposi tion of

the present invention, which contains the conpound (A), a

.cured product excellent in nmechanical strength can be obtained. Further,
since it contains the conpound (B), a cured product excellent in nold
rel ease characteristics can be obtained. Further, since it contains the

conpound

(9,

conpatibility between the3gonpound (A) and the 10 conpound

(B) is excellent and as a result, nold release characteristics and

mechani ca

stureinfipimlof nireedurvdtergdrodudionwdendeus henot apuoslele ( Met hod f or

produci ng nol ded product with fine pattern on its surface) is The nethod
for produci ngcempad deibrprwduktben bt aindd ne pattern on its surface of the
present invention conprises the following steps (1) to (3). (1) A step of
bringi ng the photbeconabhe zbopositsonibed phetpresahiei aowposohipnt ofcont act
with the surface 20 with a pattern reverse of a fine pattern of a nold
havi ng the ridwerpeesent einvenrin orhiclh contfaies (18 gompepndf (Atradi ating

t he photocurable conposition with light in a state where the photocurabl e

conposi ti 6n igied qorRdret vixeelkrnts i deeclAni¢rl not veratR5cenrket he
phot ocurabl e conposition thereby to obtain a cured product. (3) A step of
separating ttinkd r ofupidegur 66188 iy st ing dheaiqemparside® )pr cduct

with a fine pattern on . o
cured product excellent in mold release characteristics

10

15

20

25

can be obtained. Further, since it contains the compound

(C), compatibility between the compound (A) and the

compound (B) is excellent and as a result, mold release

characteristics and mechanical strength of the cured

product will further improve.

(Method for producing molded product with fine pattern on

its surface)

The method for producing a molded product with a

fine pattern on its surface of the present invention

comprises the following steps (1) to (3).

(1) A step of bringing the photocurable composition

of the present invention into contact with the surface

with a pattern reverse of a fine pattern of a mold having

the reverse pattern formed on its surface.

(2) A step of irradiating the photocurable

composition with light in a state where the photocurable

composition is in contact with the surface of the mold to

cure the photocurable composition thereby to obtain a

cured product.

(3) A step of separating the mold from the cured

S



its surface. As the nethod for producing a nolded product with a fine
pattern on its surface of the present invention, s nore specifically, the
followi ng nethods (a) to (c) nmay be nmentioned. Method (a): A nethod
conprising the followng steps (a-1) to (a- 4). 10 (a-1) A step of disposing
a phot ocurabl e conposition 20 to the surface of a substrate 30 as shown in
Fig. 1. (a-2) A step of pressing a nold33i0 on the photocurabl e conposition
20 so that a reverse pattern 12 of the nold 10 is in contact with the

phot ocur abl e pYodeepds Lbdr 120 aasmodldeen predeiay. wi.th & IHink gagredfn on
irradiating the photocurable conposition 20 with light in a state where the
mold 10 is pitessedfaget.he phot ocurabl e conposition 20 to cure the

phot ocur abl e conposition 20 thereby to obtain a cured 20 product. (a-4) A
step of separatidg tthe msthod, far nrwdusiyissta el 39 gpduet molth 19, from
the cured product to obtain a nolded product with a fine pattern on its
surface. 25 MérowathprnAoretificd ssarfmdesiody tire Husideowi nigstpier(b- 1) to (b-

4). 34 (b-1) A step of disposin fphot ocur abl e conposition
5 more specifically, the following methods (a) to (c) may

be mentioned.
Method (a) :

A method comprising the following steps (a-1) to (a-

10 (a-1) A step of disposing a photocurable composition
20 to the surface of a substrate 30 as shown in Fig. 1.

(a-2) A step of pressing a mold 10 on the
photocurable composition 20 so that a reverse pattern 12
of the mold 10 is in contact with the photocurable

15 composition 20 as shown in Fig. 1.

(a-3) A step of irradiating the photocurable
composition 20 with light in a state where the mold 10 is
pressed on the photocurable composition 20 to cure the
photocurable composition 20 thereby to obtain a cured

20 product.

(a-4) A step of separating the mold 10, or the
substrate 30 and the mold 10, from the cured product to
obtain a molded product with a fine pattern on its
surface.

25 Method (b):

A method comprising the following steps (b-1) to (b-



20 to the surface of a reverse pattern 12 of a nmold 10 as shown in Fig. 2.
(b-2) A step of pressing a substrate 30 on the s photocurabl e conposition 20
.on the surface of the mold 10 as shown in Fig. 2. (b-3) A step of
irradiating the photocurable conposition 20 with light in a state where the
substrate 30 is pressed on the photocurable conposition 20 to cure 10 the
phot ocur abl e conposition 20 thereby to obgain a cured product. (b-4) A step
of separating the nold 10, or the substrate 30 and the nold 10, fromthe
cured product to (whtai & atep dFd Jirspdsdngia bhdtfddia aidld efdmpE itiison S
surface. Method (c): A nethod conprising the followng steps (c-1) to (c-
4). (c-1) A stepoftHy ingifigea duhstratears30 ittt earnol 2 o220 Mbldt Do chose to
or into contact wwth each other so that a reverse pattern 12 of the nold 10
is on the sulsdtowat eén 3 si d2 as shown in Fig. 1. (c-2) A step of filling a
phot ocur abl e conmposition 20 between the substrate 30 and the nold 10 as
shown in 25 Fig.(Hd=2) cA3)kstApstodp pafegsriragd iaatsulgs tiree 0180 crurtdid e
conposition 20 with light in a state where the substrate 35 30 and nold 10
are cl osest o pdroticvwaitlac tcompds idaicdin adtthern the surface of the mold 10

as shown in Fig. 2.

(b-3) A step of irradiating the photocurable
composition 20 with light in a state where the substrate
30 is pressed on the photocurable composition 20 to cure
10 the photocurable composition 20 thereby to obtain a cured
product.
(b-4) A step of separating the mold 10, or the
substrate 30 and the mold 10, from the cured product to
obtain a molded product with a fine pattern on its
15 surface.

Method (c):

A method comprising the following steps (c-1) to (c-

(c-1) A step of bringing a substrate 30 and a mold
20 10 into close to or into contact with each other so that
a reverse pattern 12 of the mold 10 is on the substrate
30 side as shown in Fig. 1.
(c-2) A step of filling a photocurable composition
20 between the substrate 30 and the mold 10 as shown in
25 Fig. 1.
(c-3) A step of irradiating the photocurable

composition 20 with light in a state where the substrate



to-cure the photocurable conmposition 20 thereby to obtain a cured product.
(c-4) A step of separating the nold 10, or the 5 substrate 30 and the nold
.10, fromthe cured product to obtain a nolded product with a fine pattern
on its surface. The substrate may be a substrate made of an inorganic
material or a substrate made of an organic 10 material. The inorganic
material may, for exanple, be silicon wafer, glass, quartz glass, a netal
(such as alum num nickel or copper), a netal oxide (such as al um na),
silicon nitriddearsl melsuhhiang gd asre |tia Mwmmichttact jwittheearlyarileer
material may, for exanple, be a fluororesin, a silicone resin, an acrylic
resin, a polopcarenate phqisiopaside (anRDP s isgl b Hlerrby tier eplpitaidt at e) |
a polyimde, a polxﬁropylene, a polyethylene, a nylon resin, a

pol yphenyl en@ swrad®rsduct .20 cyclic polyolefin. As the substrate, a
surface-treated substrate may be used, which is excellent in adhesion to

t he photocurabl e (&ohpodi Sitel. ofhSeparivddaa tde modd ddy, Jorthexanpl e, be
primer coating treatnent, ozone treatnment or plasnma 25 etching treatnent.
The prinmep n@pbstgratexaland e madlid dfe doug ity agirmd eredyst axane. The
mold may be a nold nmade of a non-translucent 36 material or a nold nade of
a transl ucentobtfqiagy jggmolded product with a fine pattern on its

surface.

The substrate may be a substrate made of an
inorganic material or a substrate made of an organic

10 material.

The inorganic material may, for example, be silicon
wafer, glass, quartz glass, a metal (such as aluminum,
nickel or copper), a metal oxide (such as alumina),
silicon nitride, aluminum nitride or lithium niobate.

15 The organic material may, for example, be a
fluororesin, a silicone resin, an acrylic resin, a
polycarbonate, a polyester (such as polyethylene
terephthalate), a polyimide, a polypropylene, a
polyethylene, a nylon resin, a polyphenylene sulfide or a

20 cyclic polyolefin.

As the substrate, a surface-treated substrate may be
used, which is excellent in adhésion to the photocurable
composition. The surface treatment may, for example, be
primer coating treatment, ozone treatment or plasma

25 etching treatment. The primer may, for example, be a

silane coupling agent or a silazane.

The mold may be a mold made of a non-translucent



The non-translucent material may, for exanple, be silicon wafer, nickel,
copper, stainless steel, titanium SiC or mca. s The translucent nateri al
-may, for exanple, be quartz, glass, polydinmethylsiloxane, a cyclic

pol yol efin, a polycarbonate, a polyethyl ene terephthalate or a transparent
fluororesin. At |least one of the substrate and the nold is nade 10 of a
material which is transparent to at | easB8640% of |ight having a wavel ength
at which the photopol ynerization initiator (D) acts. The nold has a reverse
pattern on i tatanifedc@r Fhaoldewadse qfata drransl ucevaratee piaat er n
corresponding to the is fine pattern on the surface of the nol ded product.
The reverse patt éflre en L fanpl werivexnpieeriah maid/ ofor sexamneiee bertion. The
convex portion may, for exanple, be a continuous convex extending on the
surface of t e lisian ovafEy protdhesl oAt eBtinirs s ffegle. Thearbaeave
portion may, for exanple, be a continuous groove extending on the surface
of the nold &1C 37 @&lG¥otted on the surface. The shape of the convex or the
groove may, for 2s exanple, be a straight line, a curve or a bent line. A
pluralitySof convBestmangruesits mayeheabrezentfeon eparpleelbeith each ot her

to formstripes. 37 The cross-sectional shape of the convex or the
quartz, glass, polydimethylsiloxane, a cyclic polyolefin,

a polycarbonate, a polyethylene terephthalate or a
transparent fluororesin.

At least one of the substrate and the mold is made

10 of a material which is transparent to at least 40% of
light having a wavelength at which the
photopolymerization initiator (D) acts.

The mold has a reverse pattern on its surface. The
reverse pattern is a reverse pattern corresponding to the

15 fine pattern on the surface of the molded product.

The reverse pattern has a fine convex portion and/or
a concave portion.

The convex portion may, for example, be a continuous
convex extending on the surface of the mold or

20 protrusions dotted on the surface.

The concave portion may, for example, be a
continuous groove extending on the surface of the mold or
pores dotted on the surface.

The shape of the convex or the groove may, for

25 example, be a straight line, a curve or a bent line. A
plurality of convexes or grooves may be present in

parallel with each other to form stripes.



groove in a direction at right angles to the |ongitudinal direction nmay,

for exanple, be rectangular, trapezoidal, triangular or sem-circular. s
.The shape of the protrusions or the pores may be triangular prism
guadrangul ar prism hexagonal columm, cylindrical columm, triangular
pyram d, quadrangular pyram d, six-sided pyram d, circular cone, hem sphere
or polyhedron. 10 The width of the convex or the groove is preferably from
1 nmto 100 pmon an average, nore preferably from 10 nmto 10 pm The

wi dt h of the convBExe nearsstdect bmmph slhédpe hef balse ¢onvée corosbesection in a
direction at right angles to the |longitudinal direction. The width of the
is groove ne@roavee Iregtdixdcttivn perighdangleheecrohs lorgitodinal a
direction at right angles to the |ongitudinal direction. The width of the
protrusi ons ot nawdisyy aay.s fqr efambly, fhomdactangwl a00 prapezehdavyer age,
more 20 preferably from10 nmto 10 pm The width of the protrusions neans,
in a case whérdansallyot tomdetie ¢rcwlangat ed, the | ength of the base in the
cross section in a direction at right angles to the |ongitudinal

directions and i Tk herarases, th¢ oRakrwshenengt hte ParessMawt Pom face of
the protrusions. The width of the pores neans, in a case where the opening
i s el ongat ed,tHipngyladytar gfm it gulafe PR 3he kevagoraktfohunm, a 38

direction at right_angles to the |ongitudinal direction,
cylindrical column, triangular pyramid, quadrangular

pyramid, six-sided pyramid, circular cone, hemisphere or
polyhedron.

10 The width of the convex or the groove is preferably
from 1 nm to 100 um on an average, more preferably from
10 nm to 10 ym. The width of the convex means the length
of the base in the cross section in a direction at right
angles to the longitudinal direction. The width of the

15 groove means the length of the upper side in the cross
section in a direction at right angles to the
longitudinal direction.

The width of the protrusions or the pores is

preferably from 1 nm to 100 um on an average, more

20 preferably from 10 nm to 10 um. The width of the
protrusions means, in a case where the bottom face is
elongated, the length of the base in the cross section in
a direction at right angles to the longitudinal
direction, and in other cases, the maximum length at the

25 bottom face of the protrusions. The width of the pores
means, in a case where the opening is elongated, the

length of the upper side in the cross section in a



and in other cases, the maximum | ength at the opening of the protrusions.
The hei ght of the convex portion is preferably from s 1 nmto 100 mon an
average, nore preferably from10 nm to 10 pm The depth of the concave
portion is preferably from 1 nmto 100 pmon an average, nore preferably
from10 nm to 10 pm io In a region where the reverse pattern is present at
hi gh density, the distance between adjacesat convex portions (or concave
portions) is preferably from1l nmto 500 pmon an average, nore preferably
from1l nmtodi@egmionThae diigthdnemdietsmeen tidj doenti toghivexd phirtdgnisomeans a
is distance fromthe termnal of the base of the cross section of a convex
portion to thkadstar ttheimicagfes, hehehasexiofunt Hengtds s1tsadta mpeasfindieofadj acent
convex portion. The distance between adjacent concave portions means a
di st ance bet wéen piried rugrieingal of t he upper side of the 20 cross section of a
concave portion and the start point of the upper side of the cross section
of the adjacent Tmndwighgoraf drhe Trnvexnigarh dmersipre D ralhky chnemx
portion is preferably from1l nmto 50 pm nore preferably from1l nm 25 to
500 nm péart ilcemartioy 1o0efiar &isl wrf rormregem mers0 prafepeadly firamm 0 mansi on
means the m ni num di nensi on anong the wdth, the I ength and the hei ght of
t he convex 3%o @ér timon.
The depth of the concave portion is preferably from
1 nm to 100 um on an average, more preferably from 10 nm
to 10 um.
10 In a region where the reverse pattern is present at
high density, the distance between adjacent convex
portions (or concave portions) is preferably from 1 nm to
500 um on an average, more preferably from 1 nm to 50 um.
The distance between adjacent convex portions means a
15 distance from the terminal of the base of the cross
section of a convex portion to the start point of the
base of the cross section of the adjacent convex portion.
The distance between adjacent concave portions means a
distance between the terminal of the upper side of the
20 cross section of a concave portion and the start point of
the upper side of the cross section of the adjacent
concave portion.
The minimum dimension of the convex portion is
preferably from 1 nm to 50 um, more preferably from 1 nm
25 to 500 nm, particularly preferably from 1 nm to 50 nm.

The minimum dimension means the minimum dimension among

the width, the length and the height of the convex



The m ni num di mensi on of the concave portion is preferably from1l nmto 50
pm nore preferably froml1l nm to 500 nm particularly preferably from1 nm
to 50 nm s The m ni mum di nensi on nmeans the m ni num di nensi on anong the

wi dth, the length and the depth of the concave portion. Step (a-1): The

met hod of di sposing the photocurable conmposition 10 may, for exanple, be an
ink jet nmethod, a potting nmethod, a spimgcoating nethod, a roll coating

nmet hod, a casting method, a dip coating nmethod, a die coating nmethod, a
Langnui r Bl oggettiomet hod or a vacuum vapor deposition nethod. is The

phot ocur abl e conmposition may be di sposed on the entire surface of the
substrate, or nmayhse wirsiiosedigrensiqraraf dfthe moredst reeeti®@reps(a-2): The
pressing pressure (gauge pressure) at the tinme 20 of pressing the nold on

t he phot ocur @¥led egx ifiticgn 1 sum e fSr ably mMengharaferplolantren hoye 10
MPa, nore preferably fromO0.1 to 5 MPa. The tenperature at the tine of
pressi ng t he tiepl5d Comnt, h@stictaddraly ®redmedilty diron sl preftee &0 yotrom 0 to
100C, nore preferably from10 to 25 60C. Step (b-1): The nethod of

di sposi ng5t h&hghavisdiuabld mesyiiesi megmFhamiinimpim «Jdargirsi obeanend nk | et
met hod, a potting nethod,
the width, the length and the depth of the concave
portion.
Step (a-1):
The method of disposing the photocurable composition

10 may, for example, be an ink jet method, a potting method,
a spin coating method, a roll coating method, a casting
method, a dip coating method, a die coating method, a
Langmuir Blodgett method or a vacuum vapor deposition
method.

15 The photocurable composition may be disposed on the
entire surface of the substrate, or may be disposed on a
part of the substrate.

Step (a-2):
The pressing pressure (gauge pressure) at the time

20 of pressing the mold on the photocurable composition is
preferably higher than 0 and at most 10 MPa, more
preferably from 0.1 to 5 MPa. The temperature at the
time of pressing the mold on the photocurable composition
is preferably from 0 to 100°C, more preferably from 10 to

25 60°C.

Step (b-1):

The method of disposing the photocurable composition



a spin coating nethod, a roll coating nmethod, a casting nethod, a dip
coating nethod, a die coating nethod, a Langnuir Blodgett nethod or a
<vacuum vapor deposition 5 nmethod. The photocurabl e conposition may be

di sposed on the entire surface of the reverse pattern of the nold or may

be di sposed on a part of the reverse pattern, and is preferably disposed on
the entire surface of the reverser 10 pabtern. Step (b-2): The pressing
pressure (gauge pressure) at the tine of pressing the substrate on the

phot ocur abl e "@npdésitt iegFample phef @nalingk hiefhaethesh @ anr EHingosmthaol MPa,
more 1s preferably from0.1 to 5 MPa. The tenperature at the tinme of

pressi ng t he as§psty £OatdRd Rethiost o@uraBlle caadipesingtdipd s prafsridgly from 0
to 100C, nore preferably from 10 to 60C. Step (c-2): 20 As a nethod of
filling the p8& r &PdPc 696G ¢ thissk. we flith€CANT atethath the ol d, a
met hod of sucking the _photocurable conposition in the gap by a capillary
action may bé&RSNYiEHEd odpRE tt EWRdOst e Safvanbit (VAPBF 39095 g Ahe 25

phot ocur abl e conposition is preferably fromO to 100C, nore preferably from
10 to 60C SM&sdoCa-3), (b-3) and (c-3) : 41 The light irradiation nethod

may be a |ight . .
The photocurable composition may be disposed on the

entire surface of the reverse pattern of the mold or may
be disposed on a part of the reverse pattern, and is
preferably disposed on the entire surface of the reverser

10 pattern.

Step (b-2):

The pressing pressure (gauge pressure) at the time
of pressing the substrate on the photocurable composition
is preferably higher than 0 and at most 10 MPa, more

15 preferably from 0.1 to 5 MPa. The temperature at the
time of pressing the substrate on the photocurable
composition is preferably from 0 to 100°C, more
preferably from 10 to 60°C.

Step (c-2):

20 As a method of filling the photocurable composition
between the substrate and the mold, a method of sucking
the photocurable composition in the gap by a capillary
action may be mentioned.

The temperature at the time of filling the
25 photocurable composition is preferably from 0 to 100°C,

more preferably from 10 to 60°C.

Steps (a-3), (b-3) and (c-3):



irradiation nmethod using a nold made of a translucent material fromthe
nold side, or a light irradiation nethod using a substrate nade of a
translucent material 5 fromthe substrate side. The wavel ength of light is
preferably from200 to 500 nm At the tinme of light irradiation, the
phot ocur abl e conmposition may be heated to accelerate curing. The
tenperature at the tinme of light irradiatijon is 10 preferably fromO to
100C, nore preferably from10 to 60C Steps (a-4), (b-4) and (c-4): The
tenperature at tiThd ilnghof isepariaticm nteerhoel day dre tahelisytstrat e and t he
nold, fromthe cured product is 1s preferably fromO to 100C, nore
pref erably fhiemraddatdon6@EthBhienstihg aubmeildatmadendft ke tralrdlarcergepar at ed
from the cured product, as shown in Fig. 3, a nolded product 40 with a
fine patternmédeanailt $£rowr thee moddsisitdeng oanlay 12ghaf iaradiedt jmrroduct 42 with
a surface having the reverse pattern of the nold transferred, is obtained.
When only t heembod usisgpar aubdtivadm maclec wfed tpraoduaiceras nedtmmidln Fig. 4,
a nol ded product 40 (laminate) with a fine pattern 44 on its surface, 25
conpri si ng afcomedhpr subet r42 enistilea sThéawaevadengght hé ligher e pattern of
the nmold transferred and a substrate 30, is obtained. 42 As a nol ded
product wi t hpareffiemabiat tferom @00 tt® 500 nm. At the time of light

irradiation, the photocurable composition may be heated

to accelerate curing.

The temperature at the time of light irradiation is

10 preferably from 0 to 100°C, more preferably from 10 to
60°C.
Steps (a-4), (b-4) and (c-4):

The temperature at the time of separating the mold,

or the substrate and the mold, from the cured product is
15 preferably from 0 to 100°C, more preferably from 10 to
60°C.

When the substrate and the mold are separated from
the cured product, as shown in Fig. 3, a molded product
40 with a fine pattern 44 on its surface consisting only

20 of a cured product 42 with a surface having the reverse
pattern of the mold transferred, is obtained.

When only the mold is separated from the cured
product, as shown in Fig. 4, a molded product 40
(laminate) with a fine pattern 44 on its surface,

25 comprising a cured product 42 with a surface having the
reverse pattern of the mold transferred and a substrate

30, is obtained.



surface, the following articles my be nentioned. Optical elenents: A

m crol ens array, an optical waveguide elenent, an optical sw tching el enent
«(such as s a grid polarizing element or a wave plate), a fresnel zone plate
el ement, a binary optical elenent, a blaze optical elenent, a photonics
crystal, etc. Anti-reflection conponents: AR (anti reflection) coating
menber, etc. 10 Chips: Biochips, chips fée p-TAS (mcro-total analysis
systens), mcroreactor chips, etc. hers: A recording nmedium a display
material, a cardiserd frldedRreduet with|acking pahkerncenpvhent, a resist
to be used for production of a sem conductor 15 apparatus, a_daughter nold
for nanoi npr isttifage etthe hgAdpwing anfsizl ek way deg swentzione@. pattern can be
formed on a substrate by etching the substrate using the nolded product
with a fine patt&ntigRla shaients: t e sl ass auusst st vt ¥@r1 produci ng a
mol ded 20 product with a fine pattern on its surface of the present

i nvention, swevedHdeplededantablan mpioAl ivntothing elgreerht (swelen2$on from
whi ch a cured product excellent in nold release characteristics and

mechani cab s@r &¥dch Ped T d nshtadismant Cxsedave mlate) pradieesestel lent in
25 durability, wth a fine pattern _having a reverse pattern of a nold

preci sely tr&SeePlédorliamerdyur faadelnatah Rt 1¢rbdrkaitentya a Exare ES

optical element, a photonics crystal, etc.

Anti-reflection components: AR (anti reflection)
coating member, etc.

10 Chips: Biochips, chips for u-TAS (micro-total
analysis systems), microreactor chips, etc.

Others: A recording medium, a display material, a
carrier for a catalyst, a filter, a sensor component, a
resist to be used for production of a semiconductor

15 apparatus, a daughter mold for nanoimprinting, etc.

When it is used as a resist, a fine pattern can be
formed on a substrate by etching the substrate using the
molded product with a fine pattern as a mask.

In the above-described method for producing a molded

20 product with a fine pattern on its surface of the present
invention, since the photocurable composition of the
present invention from which a cured product excellent in
mold release characteristics and mechanical strength can
be obtained is used, a molded product excellent in

25 durability, with a fine pattern having a reverse pattern
of a mold precisely transferred on its surface, can be

produced.



Now, the present invention will be described in further detail with
reference to Exanples, but the present invention is by no neans restricted
‘to such 5 specific Exanples. Exanples 1 to 10 and 19 to 27 are Exanpl es,
and Exanples 11 to 18 are Conparative Exanples. (Mass average nol ecul ar
wei ght) The mass averse nol ecul ar wei ght of the 10 fl uoropol yner (H was
nmeasured by using a GPC anal yzer (manuf4g&tured by TOSOH CORPORATI QN,
HLC-8220). (Viscosity) The viscosity of the photocurable conposition at 25C
was neasur edEBpMESESg a vi sconeter (nmanufactured by Toki 15 Sangyo Co.,
Ltd.). The visconeter is one calibrated with a standard fluid (JS50 (33.17
mPaS at 25C)). TREOWi $dssinnesedy (e itan be flakes adgscyiked iinwas at nost
300 nPaS. (Sensitivity) .20 The sensitivity of the photocurable conposition
was det erm AEYLRETT detaid. Wikd piedesencsvite Exmpwsias.outashormed into a
film wth a thickness of about 1.5 umby a spin coatin nmet hod, and the
coating fil nPKESeRtr d8VaNed om tif g e Zﬁaﬁlﬁorﬁe@qﬁ@ﬁeﬁgéﬁ%ﬁ@%rcury | anp

(a light source havin dom nant wavel engt hs at 255, 315 and 365 nmat from
1.5 to 250 ﬁﬂfflﬁécdgﬁéﬂﬁﬂﬁ@-the accunul ated quantity of 44 [light unti

conpl ete curing, which was regarded as the
Examples 1 to 10 and 19 to 27 are Examples, and

Examples 11 to 18 are Comparative Examples.
(Mass average molecular weight)
The mass averse molecular weight of the
10 fluoropolymer (H) was measured by using a GPC analyzer
(manufactured by TOSOH CORPORATION, HLC-8220).
(Viscosity)
The viscosity of the photocurable composition at 25°C
was measured by using a viscometer {(manufactured by Toki
15 Sangyo Co., Ltd.). The viscometer is one calibrated with
a standard fluid (JS50 (33.17 mPa*S at 25°C)). The
viscosity was judged to be favorable when it was at most
300 mPa-*S.
(Sensitivity)
20 The sensitivity of the photocurable composition was
determined as follows.

The photocurable composition was formed into a film
with a thickness of about 1.5 pm by a spin coating
method, and the coating film was irradiated with light

25 from a high pressure mercury lamp (a light source having
dominant wavelengths at 255, 315 and 365 nm at from 1.5

to 2.0 kHz) to determine the accumulated quantity of



sensitivity. Whether the photocurable conposition was conpletely cured was
judged by neasuring an IR spectrum and fromthe presence or absence of
-absorption of an 5 olefin at the acrylic noiety. The sensitivity was judged
to be favorable with a value of at nost 500 mJ/cnR. (Volunme shrinkage
rati o) The volume shrinkage ratio was determned as follows. io The

phot ocur abl e conposition was sealed in a44est tube (made of glass) to a
hei ght of L1 at 25C, the photocurable conposition was irradiated with |ight
froma high prelsuret hereofl ¢ efpCraing ghvhsehr vashaogagdedomisnahe

wavel engt hs at 255, 315 and_365 nmat from1l.5is to 2.0 kHz) for 15
seconds, and $#RSheighty L2 Brethed Uit RRHRIPCURL §reRRe S WasCReWd8red. The
volunme shrinkage ratio was determned fromthe followi ng_ formula. The

vol une shrink%@%P}%E?BYm%%r?@dﬁ%ﬁ 1¥dged Py\BeasrEinfeAn tRWERSSEFSt 15%
20 Vol une shrinkagf ratio (%9 =(L1-L2)/L1x100 (Contact angle) The contact
angl e of the ¢ ebFProbiietPLEERFACE KAt BPSenEs REadhFedPhdORoPtoR® The

phot ocurabl e conposition was irradiated with 25 light froma high pressure
mercury | @anp PEeFigntt sbi® cRCTHAYF nHCUBRY nanth el ehgt st vt w285) udgedang

365 nmat froml1l.5 to 2.0 kktl for 15 seconds to obtain a_cured 45
product . to be favorable with a value of at most 500 mJ/cm”.

(Volume shrinkage ratio)
The volume shrinkage ratio was determined as
follows.

10 The photocurable composition was sealed in a test
tube (made of glass) to a height of L1 at 25°C, the
photocurable composition was irradiated with light from a
high pressure mercury lamp (a light source having
dominant wavelengths at 255, 315 and 365 nm at from 1.5

15 to 2.0 kHz) for 15 seconds, and the height L2 of the
obtained cured product was measured. The volume
shrinkage ratio was determined from the following
formula. The volume shrinkage ratio was judged to be
favorable when it was at most 15%.

20 Volume shrinkage ratio (%)=(L1-L2)/L1x100
(Contact angle)

The contact angle of the cured product against water
was measured as follows.
The photocurable composition was irradiated with

25 light from a high pressure mercury lamp (a light source

having dominant wavelengths at 255, 315 and 365 nm at

from 1.5 to 2.0 kHz) for 15 seconds to obtain a cured



Wth respect to the cured product, 4 uL of water was dropped on the surface
of the cured product for neasurenent by using a contact angle neter

«(manuf actured 5 by Kyowa Interface Science Co., Ltd., nodel CA-X150). The
contact angle is a neasure of nold release characteristics of the cured
product. The contact angle was judged to be favorable when it was at |east
75. (Pencil hardness) 10 The pencil hardtess of the cured product was
neasured as follows. The photocurabl e conposition was irradiated with |ight
froma high ppeedwele. nercury lanp (a |ight source having dom nant

wavel engt hs at 255, 315 and 365 nmat is from1l.5 to 2.0 kHz) for 15 seconds
to obtain a curedWiphodgepectthecpehei FuhgddrEssust t Be Héuodd watedudtashas
determ ned in_accordance with JI'S K5400 (old JIS) under a load of 1 kg. 20
The penci| hataerRed|@n gtheagurkaet atckbai earedspredyeh &Prthe cured
product. The pencil hardness was judged to be favorable when the result was
F or higher. MeIFYrepeB gy r'eSing apcefnrpet drpdéechPrhgrr éBprBUEACE UNES
determ ned as 25 follows. The photocurabl e conposition_ was applied to a
subst r at e 5( si PY cviovRf Brjer fpee t feherfe Phot obtiflabl Bodel E€BmBaSOYi-on was

irradiated with Iight froma high
The contact angle is a measure of mold release

characteristics of the cured product. The contact angle
was judged to be favorable when it was at least 75°.
(Pencil hardness)

10 The pencil hardness of the cured product was
measured as follows.

The photocurable composition was irradiated with
light from a high pressure mercury lamp (a light source
having dominant wavelengths at 255, 315 and 365 nm at

15 from 1.5 to 2.0 kHz) for 15 seconds to obtain a cured
product.

The pencil hardness of the cured product was
determined in accordance with JIS K5400 (old JIS) under a
load of 1 kg.

20 The pencil hardness is a measure of mechanical
strength of the cured product. The pencil hardness was
judged to be favorable when the result was F or higher.
(Dry etching resistance)

The dry etching resistance was determined as

25 follows.

The photocurable composition was applied to a

substrate (silicon wafer), and then the photocurable



pressure nercury lanp (a |light source having dom nant wavel engths at 255,
315 and 365 nmat froml.5 to 2.0 KkHz) for 15 seconds to obtain a cured
.product. The 5 substrate on which the cured product was fornmed and a
substrate to which pol ynethyl nethacrylate (hereinafter referred to as
PMVA) was applied were prepared, and etching treatnent was carried out
si mul taneously using R E-10NR (nmanufactudeed by SAMCO) under conditions of
10 CF4/02 (40/10 sccn) under a pressure of 5 Pa at an output of 70 Wfor
120 seconds. dnpetithiony vaselweadiataficuibhetdighbonfdomf er bagbs in thi ckness
as between before and after the etching treatnent, and the relative
et chi ng rat e Pfesswereunercprydlemnp whenligbt esonrng havéngsdomirehe was 1,
was determ ned, which was regarded as the drying etching resistance. The
dry etching reasvetematehs was 2bhbgedlboand Bayonmbhe @kem £hE tel 3tOve val ue
was at nost 0. 6. éCorrpound (Al)) CHB CH3 CH3 CHZ=CC O~ ~ C &\~ 0-C1
(Al) 111 11 }H or 205 (Tonpedadt pAohFathRa cwredHpEoduCEIHET)g
(0C3Hg)r-OC-CH:CHz (A2) 0 CH3 0 47

substrate on which the cured product was formed and a

substrate to which polymethyl methacrylate (hereinafter
referred to as PMMA) was applied were prepared, and
etching treatment was carried out simultaneously using
RIE-10NR (manufactured by SAMCO) under conditions of

10 CF4/0, (40/10 sccm) under a pressure of 5 Pa at an output
of 70 W for 120 seconds. The etching rate were
calculated from differences in thickness as between
before and after the etching treatment, and the relative
etching rate of the cured product when the etching rate

15 of PMMA was 1, was determined, which was regarded as the
drying etching resistance. The dry etching resistance
was judged to be favorable when the relative value was at
most 0.6.

(Compound (A1))

(|3H3 (I3H3 flJHa
CHz—C—ﬁ—OO? 0-C—C=CH, (A1)
0 CHs o
20
(Compound (A2))
g
CHZ:CH—ﬁ—o—(caﬂeO)q—O—cl: (OC3Hg)—0-C~CH=CH,  (A2)
0 CHs 0



wherein each of g and r is an integer of from1 to 3. (Conpound (A3)) O II
CH2=Cl -1'C O C~-CH=CH2 (A3) (Compound B11l)) 5 CH2=CHCOOCH2CH2( CF2) 6F (1311)
«(Compound (B2)) CF2=CFCF2C(CF3) (OH) CH2CH=CH2 (B2) (Compound (Cd)) CH3 CH3
CHz=C,,e () O io (Conmpound (C2)) 0 CH2= CH (C2) (Photopolynerization
initiator (Dl)) Photopolynerization initiator (Dl): Tradenane: | RGACURE
651, manufactured by C ba CGeigy Specialtwy7 15 (Conpound (El)) 48 0 O Il I1
CH2=C C'~0~~0~~0' C~-C=CH2 (Ei) CH3 CH3 (Compound (Fl)) CH2=CHCOOCH2\
wherein each of g and r is an integer of from 1 to 3.
(Compound (A3))
0 0o
I Il

C C
CHy=CH™ 0" “CH=CH, (A3)

(Compound B11))
5 CH,=CHCOOCH,CH, (CF,) ¢F (B11)
(Compound (B2))
CF,=CFCF,C (CF3) (OH) CH,CH=CH, (B2)

(Compound (C1))

G oy
CHZ:il\C/
I

O

(C1)

10 (Compound (C2))

0
g
CHp=CH” | (C2)

(Photopolymerization initiator (D1))
Photopolymerization initiator (D1): Tradename:

IRGACURE 651, manufactured by Ciba Geigy Specialty

15 (Compound (El1))



CH2=CHCOOCH2- C- CH2OH (F1) CH2=CHCOOCH2 5 (Fl uorinated surfactant (G))
Fluorinated surfactant (Gl): Nonionic fluorinated surfactant, tradenane:
Surflon 5-393, manufactured by Seim Chem cal Co., Ltd. (Fl uoropolyner
(H11)) 10 9.00 g of the compound (B2) and 38.37 g of 1,4- dioxane were
charged in a pressure reactor (internal capacity: 50 nL, nade of gl ass),
and then 0.71 g of diisopropyl peroxydi @@ bonate was charged. The reactor
was freeze deaerated, and then the internal tenperature 15 was nmi ntai ned at
40C, foll owed by polyneQ%zation for 18 hours. Then, the content in the
reactor was dropped in flexane. The aggl ongrated solid content was recovered
and vacuumdried at 11 fo 40dm1§f%}o(pbtain 6.33 g of a white powdery
n e

anmor phous fl uor oRs r o o\@'ﬂg;Hzepeﬁmi)ng units (fluorine
content: 56.3 mass?% |(hereinafter referred fo as a tluoropolyner (H11)).
The fluoropolymer (HCHs had a gl ass transitCHg tenperature of 49 118C, a
nunber average nol ecul ar wei ght of 2,600 and a nass average nol ecul ar

wei ght of 4,800: CFkCF-CH CH CF2\ CH2 C CF3 OH (Fl uoropol yner (H41))
(Compound (F1))

CHf=CHCO0CHR
CH,=CHCOOCH,—C—CH,0H  (F1)
CH,=CHCOOCH]

5 (Fluorinated surfactant (G1))

Fluorinated surfactant (Gl): Nonionic fluorinated
surfactant, tradename: Surflon S-393, manufactured by
Seimi Chemical Co., Ltd.

(Fluoropolymer (H11))

10 9.00 g of the compound (B2) and 38.37 g of 1,4-
dioxane were charged in a pressure reactor (internal
capacity: 50 mL, made of glass), and then 0.71 g of
diisopropyl peroxydicarbonate was charged. The reactor
was freeze deaerated, and then the internal temperature

15 was maintained at 40°C, followed by polymerization for 18
hours. Then, the content in the reactor was dropped in
hexane. The agglomerated solid content was recovered and
vacuum dried at 110°C for 40 hours to obtain 6.33 g of a
white powdery amorphous fluoropolymer having the

20 following repeating units (fluorine content: 56.3 mass%)
{({hereinafter referred to as a fluoropolymer (H11)). The

fluoropolymer (H11) had a glass transition temperature of



5 Kl uoropol yner (H41) Tradename: LUM FLON LF710, manufactured by Asahi

d ass Conpany, Limted, mass average nol ecul ar wei ght: 40,000. EXAMPLE 1 In
.a vial (internal capacity: 6 nL.), 1.52 g of the 10 conmpound (Al'), 0.88 g of
the conpound (EIl) and 1.44 g of the conpound (C) were added, then 0.16 ¢
of the photopol ynerization initiator (D) was m xed, and the m xture was
subjected to filtration through a 0.2 }1m9 filter nmade of pol yethyl ene
terephthal ate (hereinafter 1s referred to as PTFE) to obtain a photocurable
conposi ti on. T orpasinbiegn acfertdpe plteonuraab|ves i gdonposi 2 | 00 i andhown i n
Table 1, and the evaluation results are shown in Table 2. EXAMPLE 2 20 In a
vial (i nternalagmpagnage gnehgcullagoweight t e 4c®@Pound (A2), 0.88 g of the
conmpound (EIl) and 1.44 g of the conpound (Cl) were added, then 0.16 g of

t he photopolynerize#ion initigtor (Dl) was m xed, and the 50 m xture was

subjected to filtr an thro Zgﬁg 2 pm filter made of PTFE to obtain a
phot ocur abl e conp/altl Ckhe conposition of the phot ocur abl e conposi tion
is shown in Table 1, eval uation results are showmn in Table 5 2.
EXAMPLE 3 In a vial Q terna FFapaC|ty 6 m), 1.52 g of the conpound (A3),
0.88 g of the conpoun ~51;¥ Rd 1.44 g o

CF3

(Fluoropolymer (H41))

5 Fluoropolymer (H41): Tradename: LUMIFLON LF710,
manufactured by Asahi Glass Company, Limited, mass
average molecular weight: 40,000.

EXAMPLE 1
In a vial (internal capacity: 6 mL), 1.52 g of the

10 compound (Al), 0.88 g of the compound (B11l) and 1.44 g of
the compound (Cl) were added, then 0.16 g of the
photopolymerization initiator (D1l) was mixed, and the
mixture was subjected to filtration through a 0.2 pm
filter made of polyethylene terephthalate (hereinafter

15 referred to as PTFE) to obtain a photocurable
composition. The composition of the photocurable
composition is shown in Table 1, and the evaluation
results are shown in Table 2.
EXAMPLE 2

20 In a vial (internal capacity: 6 mL), 1.52 g of the
compound (A2), 0.88 g of the compound (Bll) and 1.44 g of
the compound (Cl) were added, then 0.16 g of the

photopolymerization initiator (D1) was mixed, and the



the conpound (Cl) were added, then 0.16 g of the 10 photopol ynerization
initiator (Dl) was m xed, and the mxture was subjected to filtration
through a 0.2 pm filter made of PTFE to obtain a photocurabl e composition.
The conposition of the photocurable conmposition is shown in Table 1, and
the evaluation results are shown in Table 1s 2. EXAMPLE 4 In a vi al
(internal capacity: 6 nL), 1.52 g of thes0conpound (A2), 0.88 g of the
conpound (B2) and 1.44 g of the conpound (C) were added, then 0.16 g of
the 20 phot opwixiiere zeas opubheeted ofo (Di}tvasienxeldrougd &hé.-2nbRt ure was
subjected to filtration through a 0.2 pm filter nade of PTFE to obtain a
phot ocur abl e Tbhprsingds. of TREFEorposhtadh af Phaeopnseblar 6BMECEdHPOBI-ti on
is shown in Table 1, and the evaluation results are shown in Table 25 2.
EXAMPLE 5 | n Bh&| apmponteierl ot aphaei potecwrable gompogitipe 5% skewpound
(A2), 0.88 g of the conpound (B11l) and 1.44 g of_ the conpound (C2) were
added, then Ol6TyPke 1 hernPhbR®pdYFHERT QR BASHAFE| arer shewn wasTaPred, and
the mxture was subjected to filtration through a 0.2 pms filter nade of
PTFE to oBtai$- a photocurabl e conposition. The conposition of the

phot ocurabl e conposition is shown in Table 1, and the evaluation results
are shown i n EPEAMRLE 23

In a vial (internal capacity: 6 mL), 1.52 g of the
compound (A3), 0.88 g of the compound (B1l) and 1.44 g of
the compound (Cl) were added, then 0.16 g of the

10 photopolymerization initiator (D1l) was mixed, and the
mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
The composition of the photocurable composition is shown
in Table 1, and the evaluation results are shown in Table

15 2.

EXAMPLE 4

In a vial (internal capacity: 6 mL), 1.52 g of the
compound (A2), 0.88 g of the compound (B2) and 1.44 g of
the compound (Cl) were added, then 0.16 g of the

20 photopolymerization initiator (D1l) was mixed, and the
mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composgition.
The composition of the photocurable composition is shown
in Table 1, and the evaluation results are shown in Table

25 2.

EXAMPLE 5

In a vial (internal capacity: 6 mL), 1.52 g of the



EXAMPLE 6 10 In a vial (internal capacity: 6 nL), 1.32 g of the conpound
(A2), 0.80 g of the conpound (Bl11), 1.32 g of the conmpound (C) and 0.40 g
.of the conmpound (El) were added, then 0.16 g of the photopol ynerization
initiator (Dl1) was mxed, and the m xture was subjected to is filtration
through a 0.2 pmfilter made of PTFE to obtain a photocurabl e conposition
The conposition of the photocurable comi&sition is shown in Table 1, and
the evaluation results are shown in Table 2. EXAMPLE 7 20 In a vial
(internal capaene9und fA3).10288g90Pft Rbe @@vfm@und (B21) engdolg44f ot loé
conpound (B11), 1.20 g of the conpound , 0.32 % of the compound (El)
and 0.32 g ofhe heorRmwedndC? Fl Yerer adds edth@neﬁ 86168 gfothehe
photopolynerlzatlon initiator (D1) was m xed, and the 25 m xture was

subj ected to PRPEPROIYACEhEBLEANalD1DIARPTS (PLer WARIB1ZEIPTRRG 6hebt ai n a
phot ocur abl e conmposition. The conposition of the photocurable conposition
is shown 52 MXTEE? evas %th?ﬁée@v'éPuﬁﬂ-‘éﬁaFé§El Fgrardehsﬁo@n% WiTabl e 2.
EXAMPLE 8 In a V|aI (i nternal capaC|tg 6 nm.), 1.20 g of the s conpound
(A2), 0.8C g biltewe wadpohdPTBEl o 2bdaip af phpﬁ@Cééﬁbé@nGomepflteozls g of
t he conpound (E1), 0.28 g . of the conpound (Fl) and 0.08 g of the

f1 uori nat ed la?f%%rﬂ%%l%mljl %réhﬁdggﬂtoFHéﬁb e160fPeeitpen is shown

in Table 1, and the evaluation results are shown in Table
2.
EXAMPLE 6

10 In a vial (internal capacity: 6 mL), 1.32 g of the
compound (A2), 0.80 g of the compound (B11l), 1.32 g of
the compound (Cl) and 0.40 g of the compound (El) were
added, then 0.16 g of the photopolymerization initiator
(D1) was mixed, and the mixture was subjected to

15 filtration through a 0.2 um filter made of PTFE to obtain
a photocurable composition. The composition of the
photocurable composition is shown in Table 1, and the
evaluation results are shown in Table 2.
EXAMPLE 7

20 In a vial (internal capacity: 6 mL), 1.20 g of the
compound (A2), 0.80 g of the compound (B11l), 1.20 g of
the compound (Cl), 0.32 g of the compound (El) and 0.32 g
of the compound (Fl) were added, then 0.16 g of the
photopolymerization initiator (D1) was mixed, and the

25 mixture was subjected to filtration through a 0.2 pm
filter made of PTFE to obtain a photocurable composition.

The composition of the photocurable composition is shown



phot opol yneri zation initiator (D) was m xed, and the 10 m xture was
subjected to filtration through a 0.2 }im filter nade of PTFE to obtain a
.phot ocur abl e conposition. The conposition of the photocurable conposition
is shown in Table 1, and the evaluation results are shown in Table 2. is
EXAMPLE 9 In a vial (internal capacity: 6 nL), 1.20 g of the conpound (A2),
0.80 g of the conpound (B11l), 1.20 g of s&the conpound (C), 0.28 g of the
conmpound (El), 0.08 g of the fluorinated surfactant (Gl) and 0.28 g of the
20 fl uor opol yirerTdlld )1 weared aicloke deva heat Dod 6rgswoits haere pshbwepoliyin®abzat i on
initiator (Dl) was m xed, and the mxture was subjected to filtration
through a 0. 2pm filter made of PTFE to obtain a photocurabl e conposition.
The conposition of the photocurable conmposition is shown 25 in Table 1, and
t he eval uati EXAMBLE t& are shown in Table 2. EXAMPLE 10 53 1In a vial
(internal capacity: 6 nml), 1.20 g of the conpound (A2), 0.80 g of the
conpound (Bl11), 1I20agvoil {hetevnpoundpéCiyy:0628LY,ofl .2Regcofpained (El),
0.08 g of the fluorinated surfactant (Gl) and 0.28 g of the s fluoropol yner
(H41) weré adelmapoun@n(ZRN6 @. 80 shef phetopopywedi fB1ibn LnR0i gt of (D1) was
m xed, and the mxture was subjected to filtration through a 0.2 pim
filter made ofheTeEmpeounbdt 66h) a Phds ogurhbtlkeconppsindonEl) , 0.28 g of
the compound (F1l) and 0.08 g of the fluorinated
surfactant (Gl) were added, then 0.16 g of the
photopolymerization initiator (D1l) was mixed, and the
10 mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
The composition of the photocurable composition is shown
in Table 1, and the evaluation results are shown in Table
2.
15 EXAMPLE 9
In a vial (internal capacity: 6 mL), 1.20 g of the
compound (A2), 0.80 g of the compound (B11), 1.20 g of
the compound (Cl), 0.28 g of the compound (El1), 0.08 g of
the fluorinated surfactant (Gl) and 0.28 g of the
20 fluoropolymer (H11l) were added, then 0.16 g of the
photopolymerization initiator (D1) was mixed, and the
mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
The composition of the photocurable composition is shown
25 in Table 1, and the evaluation results are shown in Table

2.

EXAMPLE 10



The conposition of the photocurable conmposition is shown 10 in Table 1, and
the evaluation results are shown in Table 2. EXAMPLE 11 In a vial (interna
«capacity: 6 nmL), 0.28 g of the compound (Al), 1.56 g of the conpound (Bl1)
and 0.20 g of is the conpound (C) were added, then 0.16 g of the

phot opol yneri zation initiator (Dl1) was m xed, and the mxture was subjected
to filtration through a 0.2 pm filter md®e of PTFE to obtain a photocurable
conposition. The conposition of the photocurable conposition is shown 20 in
Table 1, and the Evapuéifdn(irsarealararafidii:i A Thblel-20 BXAFPLREI2 I n a
vial (internal capacity: 6 nL), 3.00 g of the conpound (A), 0.40 g of the
conpound (BLBOQERPQ94%A§)0fO-§@ 9 hef coipotrmreeng (Bte) added® €heh 0.16 g
of the photopal ynerization initiator (D1) was m xed, and the m xture was
subj ected to §1% tSARPIHNE hiehgh &- 98 29 pod she f FPRRPUREJEESD  PFFR8t 8 BBtain a
phot ocur abl e conmposition. However, the cured product was hard and fragile
and was dif fiR&I§lUdr ingerd Seriecerrt s(Pbbratfgt nefbPané. tiBe conposition
of the photocurable conposition is shown_ in 5 Table 1, and the eval uation
results afe shiiprerehdpee SH4lbwertmddeqdn ghepal - thngePhabh@apacity: 6

m), 1.84 f th d (Al), 0.12 f th d (Bl1 d 1.88
Of) g c%hotgbof§% gﬁggtgon)lnlt%atgro(Dl)ewggnggggd,(and)tﬂg d

mixture was subjected to filtration through a 0.2 um

filter made of PTFE to obtain a photocurable composition.

The composition of the photocurable composition is shown
10 in Table 1, and the evaluation results are shown in Table

2.

EXAMPLE 11

In a vial (internal capacity: 6 mL), 0.28 g of the

compound (Al), 1.56 g of the compound (B1l) and 0.20 g of
15 the compound (Cl) were added, then 0.16 g of the

photopolymerization initiator (D1) was mixed, and the

mixture was subjected to filtration through a 0.2 um

filter made of PTFE to obtain a photocurable composition.

The composition of the photocurable composition is shown
20 in Table 1, and the evaluation results are shown in Table

2.

EXAMPLE 12

In a vial (internal capacity: 6 mL), 3.00 g of the

compound (Al), 0.40 g of the compound (B11l) and 0.44 g of
25 the compound (Cl) were added, then 0.16 g of the

photopolymerization initiator (D1) was mixed, and the

mixture was subjected to filtration through a 0.2 pum



the conpound (Cl) were added, then 0.16 g of the 10 photopol ynerization
initiator (Dl) was m xed, and the mxture was subjected to filtration
through a 0.2 pxm filter nmade of PTFE to obtain a photocurabl e conposition.
The conposition of the photocurable conmposition is shown in Table 1, and
the evaluation results are shown in Table 15 2. EXAMPLE 14 In a vial
(internal capacity: 6 nL), 0.80 g of theSs4conpound (Al), 2.20 g of the
conpound (B1l1) and 0.84 g of the conpound (Cl) were added, and then 0.16 g
of the 20 phoibbdotymade 2f TThi t¢ @braimly nactarwedblpucompegitiene not
uni formy m xed, and phase separation occurred. The conposition of the
obt ai ned conpaVeTh | BhehwFed Prqdete Was el EndsEpagi hegandawagi nt er na
capacity: 6 nL), 1.96 g of the conpound éAI), 1.60 g of the conpound (Bl1)
and 0.28 g ofdiificebnporkpndls agre asebedsupperthed Venbrgnef tHees5

phot opol yneri zation initiator (Dl1) was m xed, but they were not uniformy
m xed, and pha@eeshaien ioh e uphebocunpel e oppBRPS i BROBf ifhehewhailned
conposition is shown in _Table 1. 5 EXAMPLE 16 In a vial (internal capacity:
6 m.), 0.60 giaklehe aFpomdceYAlyationqrgseits hareosBowRdipErRPland-3.00 g

of the conpound (C) were added, then 0.16 g of the
EXAMPLE "13

In a vial (internal capacity: 6 mL), 1.84 g of the
compound (Al), 0.12 g of the compound (Bll) and 1.88 g of
the compound (Cl) were added, then 0.16 g of the

10 photopolymerization initiator (D1l) was mixed, and the
mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
The composition of the photocurable composition is shown
in Table 1, and the evaluation results are shown in Table

15 2.

EXAMPLE 14

In a vial (internal capacity: 6 mL), 0.80 g of the
compound (Al), 2.20 g of the compound (Bl11l) and 0.84 g of
the compound (Cl) were added, and then 0.16 g of the

20 photopolymerization initiator (D1l) was mixed, but they
were noﬁ uniformly mixed, and phase separation occurred.

The composition of the obtained composition is shown in

Table 1.
EXAMPLE 15
25 In a vial (internal capacity: 6 mL), 1.96 g of the

compound (A1), 1.60 g of the compound (B1l1l) and 0.28 g of

the compound (Cl) were added, and then 0.16 g of the



phot opol yneri zation initiator (D) was m xed, and the io m xture was
subjected to filtration through a 0.2 pm filter nmade of PTFE to obtain a
phot ocur abl e conposition. However, the cured product was fragile and was
difficult to handle as a self-supporting nmenbrane. The conposition of the
phot ocur abl e conmposition is shown in Table 1, and 15 the evaluation results
are shown in Table 2. EXAMPLE 17 In a vidas (internal capacity: 6 nL), 1.60 g
of the conpound (Al), 0.96 g of the conmpound (EIl) and 1.42 g of the
conpound (d )pPherepativedrizathon. brigiatorhéD20D phst npsbeydneblzathey
initiator (D) was mxed, and the mxture was subjected to filtration
through a 0. ¥ere RPtteniheyelpfmpreg, t andbphfAeasphatatirabbecesmedsi tion.
However, even after light irradiation, the amount of an wuncured portion was
| arge, and noTkereempesdtiencelil Bheeobtaspedi AenpoFhticonpesishiown dh t he
obt ai ned conposition is shown in Table 1, and the evaluation results are
shown in TabFfabpe 6 EXAWMPLE 18 In a vial (internal capacity: 6 nmL), 1.20
g of the conpound (Al), 0.72 g of the conpound (Bl11l) and 1.28 g of the
compound GC )EXRMBLEdJEed, and then 0.80 g of the 5 photopol ynerization
initiator (Dl) was m xed, _but the EhotopoLynerization initiatorﬁéfﬂ) was
not conpletely difBs8lVéal WABEEE}RAhoCBRPFALM:cONPSSi-t i%o® Ccaulaf tée
obt ai ned. The conposition of the obtained conposition
compound (Al), 0.24 g of the compound (Bll) and 3.00 g of
the compound (Cl) were added, then 0.16 g of the
photopolymerization initiator (D1l) was mixed, and the
10 mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
However, the cured product was fragile and was difficult
to handle as a self-supporting membrane. The composition
of the photocurable composition is shown in Table 1, and
15 the evaluation results are shown in Table 2.
EXAMPLE 17
In a vial (internal capacity: 6 mL), 1.60 g of the
compound (Al), 0.96 g of the compound (B1ll) and 1.42 g of
the compound (Cl) were added, then 0.02 g of the
20 photopolymerization initiator (D1l) was mixed, and the
mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
However, even after light irradiation, the amount of an
uncured portion was large, and no cured product could be
25 obtained. The composition of the obtained composition is

shown in Table 1, and the evaluation results are shown in

Table 2.



is-shown in Table 1. 10 EXAMPLE 19 In a vial (internal capacity: 6 nlL),

g of the

conpound (Al), 0.88 g of the conpound (Bl11), 1.44 g of the

1.

.conpound (Cl) and 0.08 g of the compound (ElI) were added, then 0.16 g of

t he phot opol ynerization initiator

subjected to filtration through a 0.2 pmfilter made of PTFE to obtain

phot ocur abl e conposition. The conpositiomseof the photocurable conposition

is shown in Table 1, and the evaluation results are shown in Table 2. 20

EXAMPLE 20 | rEXAMRIE X8 nternal capacity: 6 nL), 1.08 g of the conpound
(Al'), 0.56 g of the conpound (B11), 1.20 g of the conpound (C) and 1.00 g

of the conpound (El)avieral stdedrnahemapadbty:of mheé, phoeROpgl pheitheat i on
and the m xture was subjected to filtration

initiator

25 (D1) was m xed,

is (D1) was m xed, and the m xture was

a

44

t hrough a 0. Xwrdynd etAladed of 2 PTREE tthebeampourdpkhBl btuandl & - 28nposit i on.
The conposition of the 57 photocurable conposition is showmn in Table 1, and

t he eval uat gt rezweundr ECEhovereé ,pdded e and BiaepLE. 80 gnod the

capacity: 6 nmL), 1.32 g of the 5 conpound gAZ?, 0.88 g of the conpound

(B11), 1.40 ¢Phtormkymeiraintcy G1itpabor g

In:

of Compound (Fl) were added, then 0.16 g of the photopol ynerization
initiator (DNhERPPAWERE1ZHeleheinitiator (D1) was not completely

10

15

20

25

dissolved, whereby no uniform composition could be
obtained. The composition of the obtained composition
is shown in Table 1.
EXAMPLE 19

In a vial (internal capacity: 6 mL), 1.44 g of the
compound (Al), 0.88 g of the compound (B1ll), 1.44 g of
the compound (Cl) and 0.08 g of the compound (El) were
added, then 0.16 g of the photopolymerization initiator
(D1) was mixed, and the mixture was subjected to
filtration through a 0.2 uym filter made of PTFE to obtain
a photocurable composition. The composition of the
photocurable composition is shown in Table 1, and the
evaluation results are shown in Table 2.
EXAMPLE 20

In a vial (internal capacity: 6 mL), 1.08 g of the
compound (Al), 0.56 g of the compound (B11l), 1.20 g of
the compound (Cl) and 1.00 g of the compound (El) were
added, then 0.16 g of the photopolymerization initiator
(D1) was mixed, and the mixture was subjected to
filtration through a 0.2 uym filter made of PTFE to obtain

a photocurable composition. The composition of the

(i nternal

t Wes cohpedndbpEl Fhand 0.04 g



m xture was subjected to filtration through a 0.2 pm 10 filter nmade of PTFE
to obtain a photocurable conposition. The conposition of the photocurable
-conposition is shown in Table 1, and the evaluation results are shown in
Table 2. EXAMPLE 22 15 In a vial (internal capacity: 6 nL), 0.64 g of the
conmpound (A2), 0.40 g of the compound (Bil), 0.72 g of the conmpound (d),
0.26 g of the conpound (El) and 1.82 g &f7 the Conpound (FlI) were added,
then 0.16 g of the photopolynerjzation initiator (Dl1) was m xed, and the 20
M xture was RBFERTERRLS FGPTRRT}oHOR hiBugheun 012 Pablei Ly epnfmBbeof PTFE to
obtain a photocurabl e conposition. The conposition of the photocurable
conposi ti on i&aH&n R nrefbltes 1pranthete Bal¥etfoh-results are shown in
Table 2. 25 EXAMPLE 23 In a vial (internal capacity: 6 nL), 1.20 g of the
conmpound ( A2)EXAMBIE 2bf the compound (Bl1l), 1.24 g of 58 the conpound
(d), 0.80 g of the conmpound, (EI'), 0.40 g of the conpound (Fl) and 0.002 g
of the fluorinatel® du¥tatt ahetetnsluerBagdb¥d, 6t Heh 0118299 PLt fbe

phot opol yneri zation jnitiator E@% was mxed, and_the s m xture was

subj ect ed 5t o F9TRYAF o4 hr o%gf#a °2 it FPTRer dudBldl  PFFEOtE Bbtain a

phot ocur abl e conposi tion The conposition of the photocurabl e _conmposition
is shown in 5Dl EOMPOURY f%%)ev%rz%tgoﬂgrggﬁl?%mﬁ wndp ﬁﬁ?iﬁn$a8p54 g

of Compound (Fl1) were added, then 0.16 g of the
photopolymerization initiator (D1) was mixed, and the
mixture was subjected to filtration through a 0.2 um

10 filter made of PTFE to obtain a photocurable composition.
The composition of the photocurable composition is shown
in Table 1, and the evaluation results are shown in Table
2.
EXAMPLE 22

15 In a vial (internal capacity: 6 mL), 0.64 g of the
compound (A2), 0.40 g of the compound (B11), 0.72 g of
the compound (Cl), 0.26 g of the compound (El) and 1.82 g
of the Compound (F1l) were added, then 0.16 g of the
photopolymerization initiator (D1l) was mixed, and the

20 mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
The composition of the photocurable composition is shown
in Table 1, and the evaluation results are shown in Table
2.

25 EXAMPLE 23

In a vial (internal capacity: 6 mL), 1.20 g of the

compound (A2), 0.20 g of the compound (B11l), 1.24 g of



2. 10 EXAMPLE 24 In a vial (internal capacity: 6 nL), 1.08 g of the
conpound (A2), 0.88 g of the conpound (Bl1l1), 1.08 g of the conpound (d),
‘0. 68 g of the compound (EI) and 0.12 g of the fluorinated surfactant (Qd)
wer e added, then 0.16 15 g of the photopolynerization initiator (Dl) was

m xed, and the m xture was subjected to filtration through a 0.2 pmfilter
made of PTFE to obtain a photocurable c&®position. The conposition of the
phot ocurabl e conposition is shown in Table 1, and the evaluation 20 results
are shown in HhlempourkaVBLE 28- 86 3 of abh¢i apepaundcaBacit §-48 #LPL 1. 28
g of the conpound (A2), 0.80 g of the conpound (Bil), 1.28 of the
conpound (C )th® ot the) cRPoUn@C? E2)ofothe §lugranatrd 1 uori nat ed
surfactant (Gl) and 0.12 of the fluoropolynmer (H11l) were added, then 0.16
g of the phot¥ASaRt zb‘tgjr)onw‘?%?ﬁt?%@%ﬁir (B0 wWas1hi de@f BRE the 59 nixture
was subjected to filtration through a 0.2 pm filter pnade of PTFE to obtain
a phot ocur ablRAYGRDEMEHhzat e tohpbRFeY ofPbt YRS BESEScuPBBI ER€onpositi on
is shown in Table 1, and the evaluation . results are shown in Table 5 2.
EXAVPLE 26 | MIXWHES W3t SriecePatPt§1lerationotbsoyabs 2t Re?2 EBnpound

(A2), 0.68 g §Qlé§§tﬁ£g£qudP$§%lgé ébggig gfphotocurable composition.
The composition of the photocurable coﬁposition is shown
in Table 1, and the evaluation results are shown in Table
2.

10 EXAMPLE 24
In a vial (internal capacity: 6 mL), 1.08 g of the
compound (A2), 0.88 g of the compound (B11l), 1.08 g of
the compound (C1l), 0.68 g of the compound (E1l) and 0.12 g
of the fluorinated surfactant (Gl) were added, then 0.16
15 g of the photopolymerization initiator (D1) was mixed,
and the mixture was subjected to filtration through a 0.2
um filter made of PTFE to obtain a photocurable
composition. The composition of the photocurable
composition is shown in Table 1, and the evaluation
20 results are shown in Table 2.
EXAMPLE 25
In a vial (internal capacity: 6 mL), 1.28 g of the
compound (A2), 0.80 g of the compound (B11), 1.28 g of
the compound (Cl), 0.280 g of the compound (E1), 0.08 g
25 = of the fluorinated surfactant (Gl) and 0.12 g of the
fluoropolymer (H1l) were added, then 0.16 g of the

photopolymerization initiator (D1) was mixed, and the



the conpound (C), 0.20 g of the conpound (El), 0.08 g of 10 the fluorinated
surfactant (Gl) and 0.84 g of the fluoropolyner (H ) were added, then 0.24
.g of the photopolynerization initiator (D1) was m xed, and the m xture was
subjected to filtration through a 0.2 pm filter nade of PTFE to obtain a
phot ocur abl e conmposition. is The conposition of the photocurable conposition
is showmmn in Table 1, and the evaluationb&cesults are shown in Table 2. 60
TABLE 1 Massa based on 100 mass% of (A +(B)+(O+(D) (A (B) (O (D

Exanpl e 1 38.10ixu1E 3G9 sl e@edpte PiBgratonot3soagh. 8 OERanpl e 3 38.0
22.0 36.0 4.0 Exanple 4 38.0 22.0 36.0 4.0 Exanple 5 38.0 22.0 36.0 4.0
Exanpl e 6 36.fAer wsle of TN ANl @7ads.  PloBogargbhe gcompampkbéos . 35. 7
23.8 35.7 4.8 Exanple 9 35.7 23.8 35.7 4.8 Exanple 10 35.7 23.8 35.7 4.8
Exanpl e 11 7. Thagconsesitiem ofxdnp| phapogarablie. comsosinion Erasppwni3 45. 9
3.0 47.1 4.0 Exanple 14 20.0 55.0 21.0 4.0 Exanple 15 49.0 40.0 7.0 4.0

in Table 1, and the evaluation results are shown in Table

5 2.
EXAMPLE 26
In a vial (internal capacity: 6 mL), 0.96 g of the
compound (A2), 0.68 g of the compound (B11), 1.00 g of
the compound (Cl), 0.20 g of the compound (El), 0.08 g of
10 the fluorinated surfactant (Gl) and 0.84 g of the
fluoropolymer (H11l) were added, then 0.24 g of the
photopolymerization initiator (D1l) was mixed, and the
mixture was subjected to filtration through a 0.2 um
filter made of PTFE to obtain a photocurable composition.
15 The composition of the photocurable composition is shown
in Table 1, and the evaluation results are shown in Table

2.



Exanple 16 15.0 6.0 75.0 4.0 Exanmple 17 40.0 24.0 35.5 0.5 Exanple 18 35.0
18.0 32.0 15.0 Exanple 19 36.7 22.4 36.7 4.1 Exanple 20 36.0 18.7 40.0 5.3

‘Example 21 35.1 23.4 37.2 4.3 Exanple 22 33.3 20.8 37.5 8.3 Exanple 23
Exanple 24 33.8 27.5 33.8 5.0 Exanple 25 36.4 22.7 36.4

42.8 7.2 44.

3 5.7

4.5 Exanple 26 33.3 23.6 34.7 8.3 61 TABLE 1 (continued) Parts by mass per

100 parts by mass of

Example 2 - - - - Exanple 3 - - - - Exanple 4 - - - - Exanple 5 - - - -
Exanple 6 11.HABLE 1 Exanple 7 9.5 9.5 - - Exanple 8 8.3 8.3 2.4 - Exanpl
8.3 - 2.4 8.3 EXampI® I3 basdl o 100 HILSE 0f " (A) + (B) LYPIE) 127
) (a) (B) (C) (D)
Example 1 38.0 22.0 36.0 4.0
Example 2 38.0 22.0 36.0 4.0
Example 3 38.0 22.0 36.0 4.0
Example 4 38.0 22.0 36.0 4.0
Example 5 38.0 22.0 36.0 4.0
Example 6 36.7 22.2 36.7 4.4
Example 7 35.7 23.8 35.7 4.8
Example 8 35.7 23.8 35.7 4.8
Example 9 35.7 23.8 35.7 4.8
Example 10 35.7 23.8 35.7 4.8
Example 11 7.0 39.0 50.0 4.0
Example 12 65.0 16.0 15.0 4.0
Example 13 45.9 3.0 47.1 4.0
Example 14 20.0 55.0 21.0 4.0
Example 15 49.0 40.0 7.0 4.0
Example 16 15.0 6.0 75.0 4.0
Example 17 40.0 24.0 35.5 0.5
Example 18 35.0 18.0 32.0 15.0
Example 19 36.7 22.4 36.7 4.1
Example 20 36.0 18.7 40.0 5.3
Example 21 35.1 23.4 37.2 4.3
Example 22 33.3 20.8 37.5 8.3
Example 23 42.8 7.2 44 .3 5.7
Example 24 33.8 27.5 33.8 5.0
Example 25 36.4 22.7 36.4 4.5
Example 26 33.3 23.6 34.7 8.3

(A)+(B)+(O+(D) (BPAF) (G (H Example 1 - - -

e 9



Example 13 - - - - Example 14 - - - - Exanple 15 - - - - Exanple 16 - - - -
Exanple 17 - - - - Exanple 18 - - - - Exanple 19 2.0 - - - Exanple 20 33.3 -
-~ - Exanple 21 5.3 1.1 - - Exanple 22 13.5 94.8 - - Exanple 23 28.6 14.3
0.071 - Exanple 24 21.3 - 3.8 Exanple 25 8.0 - 2.3 3.4 Exanple 26 6.9 - 2.8
29.2 62 TABLE 2 Viscosity Sensitivity Volunme Contact Pencil Dry (nPas)
(mJ/ cnR) shrink- angle hardness etching eage () resist- ratio ance (0)
(relative rate when PMVA=1) Ex.1 80 441 9 78 HO0.5 Ex.2 41 315 10 79 H
0.5 Ex.3 32 B BB5(gergzgugsk). 4 37 315 12 82 H0.5 Ex.5 35 315 10 79 H
0.6

Parts by mass per 100 parts by mass of
(A)+(B)+(C)+ (D)
(E) (F) (G) (H)

Example
Example
Example
Example
Example
Example
Example
Example
Example 9
Example 10
Example 11 - - - -
Example 12 - - - -
Example 13 - - - -
Example 14 - - - -
Example 15 - - - -
Example 16 - - - -
Example 17 ~ - - -
Example 18 - - - -
Example 19
Example 20
Example 21
Example 22
Example 23
Example 24
Example 25
Example 26
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Ex..6 40 284 9 80 HO0.5 Ex.7 66 284 9 80 2H 0.4 Ex.8 62 284 9 97 2H 0.4
Ex.9 109 284 8 93 HO0.5 Ex.10 116 284 7 91 HO0.5 Ex.11 22 567 13 79 4B 0.9
Ex.12 76 252 11 77 - - Ex.13 45 378 12 69 H0.4 Ex.14 - - - - - - Ex.15 - -
- - - - Ex.16 15 1260 22 71 - - Ex.17 45 Uncured - - - - EX.18 - - - - -
Ex.19 39 315 10 77 HO0.5 Ex.20 37 252 13 76 F 0.6 Ex.21 40 284 9 79 H 0 5
Ex.22 215 284 14 78 4H 0.3 Ex.23 72 252 9 75 2H 0.4 Ex.24 35 315 9 91 F
0.5 Ex.25 82 284 9 97 HO0.5 Ex.26 298 378 7 93 F 0.6 63 EXAWMPLE 27 At

25C, OorfRARLD R of the phot ocur abI e corrp05|t|on in Exanple 2 was dropped on a

si | i con—wafer ohtad | \.,uu e—tH
conposi ti on. X1§C&’§&|ttyz 311 yl(,l eé%t??$% 1E\'7°Vflfzﬁla W%% of 80p
nm a |[depth of(mPRO SAm anb ?%Hgth OFMEE ™ g le s | hardness | etching
age (®) resist-
ratio ance
(%) (relative
rate when
v PMMA=1)
Ex.1 80 441 9 78 H 0.5
Ex.2 41 315 10 79 H 0.5
Ex.3 32 315 9 85 H 0.6
Ex.4 37 315 12 82 H 0.5
Ex.5 35 315 10 79 H 0.6
Ex.6 40 284 9 80 H 0.5
Ex.7 66 284 9 80 2H 0.4
Ex.8 62 284 9 97 2H 0.4
Ex.9 109 284 8 93 H 0.5
Ex.10 116 284 7 91 H 0.5
Ex.1l1 22 567 13 79 4B 0.9
Ex.12 76 252 11 77 - -
Ex.13 45 378 12 69 H 0.4
Ex.14 - - - - - -
Ex.15 - - - - - -
Ex.16 15 1260 22 71 - -
Ex.17 45 Uncured - - - -
Ex.18 - - - - - -
Ex.19 39 315 10 77 H 0.5
Ex.20 37 252 13 76 F 0.6
Ex.21 40 284 9 79 H 0.5
Ex.22 215 284 14 78 4H 0.3
Ex.23 72 252 9 75 2H 0.4
Ex.24 35 315 9 91 F 0.5
Ex.25 82 284 S 97 H 0.5
Ex.26 298 378 7 93 F 0.6




surface was pressed on the photocurable conmposition on the silicon wafer
and then pressed under 0.5 MPa (gauge pressure) as it was. 10 Then, at 25C,
t he phot ocurabl e conposition was irradiated with light froma high pressure
mercury lanp (a light source having dom nant wavel engths at 255, 315 and
365 nmat from1.5 to 2.0 kHz) for 15 seconds from the nold side to obtain
a cured product of the is photocurable cesposition. At 25C, the nold was
separated fromthe silicon wafer to obtain a nolded product conprising a
cured productEXrMRELH) 47 convex portion reverse of the concave portion of the
mold on its surface, formed on the surface of the silicon wafer. The 20

hei ght from the bbtt2mdacmeofdtde ahrivex portoomralnle heompopiface was from
178 to 180 nm | NDUSTRI AL APPLI CABI LI TY A nol ded product with a fine pattern
on its surfadeammlen didabieopned et pt oBukicon vefebd bP PhbapRedent
invention is useful as an optical elenment, an anti- reflection conponent,

bi ochi ps, ni iRt oraker panifownaly reedt e nyl ke di e campasiFéPnf ork a
catalyst, a replica nold for production, a resist, etc. The entire

di scl osur & ofdupifieh sl PahayiinApp| FRREF VR PAriBon 29di7b182WEdthi PEJ8BA June
20, 2007 including _specification, clainms, draw ngs and summary is

i ncor por at ed THer & rieRth ¢PEr bHe e g sa ehenghyof 650 um on its

surface was pressed on the photocurable composition on
the silicon wafer and then pressed under 0.5 MPa (gauge
pressure) as it was.

10 Then, at 25°C, the photocurable composition was
irradiated with light from a high pressure mercury lamp
(a light source having dominant wavelengths at 255, 315
and 365 nm at from 1.5 to 2.0 kHz) for 15 seconds from
the mold side to obtain a cured product of the

15 photocurable composition. At 25°C, the mold was
separated from the silicon wafer to obtain a molded
product comprising a cured product having a convex
portion reverse of the concave portion of the mold on its
surface, formed on the surface of the silicon wafer. The

20 height from the bottom face of the convex portion to the

top face was from 178 to 180 nm.

INDUSTRIAL APPLICABILITY
A molded product with a fine pattern on its surface
25 obtainable by the production method of the present
invention is useful as an optical element, an anti-

reflection component, biochips, microreactor chips, a



CLAI M5 1. A photocurabl e conposition conprising a conpound (A) which is an
aromati ¢ conpound having at least two rings or an alicyclic conpound havi ng
at least two rings and 5 which has two (nmeth)acryl oyl oxy groups, a conpound
(B) having a fluorine atom and having at |east one carbon- carbon
unsat ur at ed doubl e bond (excluding the conpound (A)), a conmpound (C) having
one (neth)acryl oyl oxy group (excluding ke conpound (B)) and a

phot opol yneri zation in initiator (D), in amounts of_ the conpound (A) of from
15 to 60 madEgortaIt s (B)CAHTITHMT td AE3HESY, @heeptdapound (C)

of from10 to 55 mass% and the photopolynerization initiator (D) of froml
to 12 mass% "MEskd 9n RIRIUGHEAN ardb RS ¥S00 9e&s% of the conpound (A), is

t he conpound (B), the conpound (C) and the photopolynerization initiator
(D). 2. The photocurable conposition according to Claim1, which contains
substantially no solvent, 3. _The photocurable conposition according to C aim
1 or 20 2, whi chTB&irehelre oht s HeSBre oppod®erLeEse hBatagtt Application

(met h) acryl oyl oxy groups (excluding the conpounds (A) and_ (B)) in an anount
of from 55to & 24k £ Pead 19 J‘H%ﬁ’trgobyz% sipfludéngot al anount of
t he conpound (A),. the conmpound (B), the conpound (C) and the 25

phot opol ymer iSREG It G35 13 7130)S LrannFhotye uFEHPRY X odPosi ti on accordi ng

to any one of, Cains 1 tq 3, which further contajns a conpound (F) 66
incorporated herein by reference in its entirety.



havi ng at | east three (neth)acryl oyl oxy groups (excluding the conpound (B))
in an anount of fromb5 to 90 parts by mass per 100 parts by nass of the
total anmpunt of the conpound (A), the conpound (B), the conmpound (C) and
the s photopol ynerization initiator (D). 5. The photocurabl e conposition
according to any one of Clains 1 to 4, which further contains a fluorinated
surfactant (G in an amount of fromO0.1 ttg 3 parts by nmass per 100 parts by
mass of the total amount of the 10 conmpound (A), the conpound (B), the
conmpound (C) and the photopol ynerizatiC&&IMS tiator (D), the anpunt of the
conmpound (B) being fromO0.5 to 100 tines the total nmass of the fluorinated
surfactant (Q. 62 Ohetpderakle apbepeshposit compaéedndi agcvupanpdorid)of 15
Cainme 1 to 5 which further contains a fluoropolyner (H) in an anount of
from5 to 25 warel by amsareest 1Q0cgapewnd phaverg at iLeastotwb aapgst of the
conmpound (A), the conpound (B), the conpound (C) and the

phot opol yner izatawrelityd¢biorcgmyoundchanbunt abf 1 east 20weonpogadapB) bei ng
fromO0.5 to 100 tinmes the total nass of the fluoropolynmer (H. 7. A method
for produéi ngvlal ¢iblleRsl prodiretin adral oy hexy pareers, od cospsunfladB) which
conprises a step of Dbringing the photocurable conposition as defined in any
25 one of d diasingtd Blyuerineortemrtand thayhed satf heasthi pneacaphenern

reverse of the fine pattern of a nold having the reverse pattern formed on
its surface, @Er@p Wisgyurated double bond (excluding the compound

(A)), a compound (C) having one (meth)acryloyloxy group
(excluding the compound (B)) and a photopolymerization
10 initiator (D), in amounts of the compound (A) of from 15
to 60 mass%, the compound (B) of from 5 to 40 mass%, the
compound (C) of from 10 to 55 mass% and the
photopolymerization initiator (D) of from 1 to 12 mass%
based on the total amount (100 mass%) of the compound (a&),
15 the compound (B), the compound (C) and the
photopolymerization initiator (D).
2. The photocurable composition according to Claim 1,
which contains substantially no solvent.
3. The photocurable composition according to Claim 1 or
20 2, which further contains a compound (E) having two
(meth)acryloyloxy groups (excluding the compounds (A) and
(B)) in an amount of from 5 to 30 parts by mass per 100
parts by mass of the total amount of the compound (34),
the compound (B), the compound (C) and the
25 photopolymerization initiator (D).
4. The photocurable composition according to any one of

Claims 1 to 3, which further contains a compound (F)



irradi ating the photocurabl e conposition with light in a state where the
phot ocur abl e conposition is in contact wth the surface of the nold to cure
t he photocurable conposition thereby to obtain a cured product, and a step
s of separating the nold fromthe cured product to obtain the nolded
product with a fine pattern on its surface. B. A nethod for producing a

nol ded product with a fine pattern on ites surface, which conprises a step
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surfactant (G) in an amount of from 0.1 to 3 parts by

mass per 100 parts by mass of the total amount of the
10 compound (A), the compound (B), the compound (C) and the
photopolymerization initiator (D), the amount of the
compound (B) being from 0.5 to 100 times the total mass
of the fluorinated surfactant (G).
6. The photocurable composition according to any one of
15 Claims 1 to 5, which further contains a fluoropolymer (H)
in an amount of from 5 to 25 parts by mass per 100 parts
by mass of the total amount of thé compound (A), the
compound (B), the compound (C) and the
photopolymerization initiator (D), the amount of the
20 compound (B) being from 0.5 to 100 times the total mass
of the fluoropolymer (H).
7. A method for producing a molded product with a fine
pattern on its surface, which comprises a step of
bringing the photocurable composition as defined in any
25 one of Claims 1 to 6 into contact with the surface with a
pattern reverse of the fine pattern of a mold having the

reverse pattern formed on its surface, a step of



substrate on the photocurable conposition, a step of irradiating the

phot ocur abl e conposition with light in a state where the substrate is
pressed on the photocurable conposition to cure the photocurable
conposition thereby s to obtain a cured product, and a step of separating
the nold, or the substrate and the nold, fromthe cured product to obtain
the nol ded product with a fine pattern @&@vits surface. 10. A nethod for
producing a npl ded product with a fine io pattern on its surface, which
conpri ses a steprdiat rd nghagehesepsrablie apaprasiblianhuytrhglaopst darm
reverse of the fine patter on its surface into close to or into contact
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t he photocurable 20 conposition thereby to obtain _a cured product, and a
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product to obtain the nolded product with a fine pattern on its surface.
the molded product with a fine pattern on its surface.

8. A method for producing a molded product with a fine
pattern on its surface, which comprises a step of
disposing the photocurable composition as defined in any

10 one of Claims 1 to 6 to the surface of a substrate, a
step of pressing a mold having a pattern reverse of the
fine pattern on its surface on the photocurable
composition so that the reverse pattern of the mold is in
contact with the photocurable composition, a step of

15 irradiating the photocurable composition with light in a
state where the mold is pressed on the photocurable
composition to cure the photocurable composition thereby
to obtain a cured product, and a step of separating the
mold, or the substrate and the mold, from the cured

20 product to obtain the molded product with a fine pattern
on its surface.
9. A method for producing a molded product with a fine
pattern on its surface, which comprises a step of
disposing the photocurable composition as defined in any

25 one of Claims 1 to 6 to the surface with a pattern
reverse of the fine pattern of a mold having the reverse

pattern formed on its surface, a step of pressing a
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substrate on the photocurable composition, a step of
irradiating the photocurable composition with light in a
state where the substrate is pressed on the photocurable
composition to cure the photocurable composition thereby
to obtain a cured product, and a step of separating the
mold, or the substrate and the mold, from the cured
product to obtain the molded product with a fine pattern
on its surface.

10. A method for producing a molded product with a fine
pattern on its surface, which comprises a step of
bringing a substrate and a mold having a pattern reverse
of the fine patter on its surface into close to or into
contact with each other so that the reverse pattern of
the mold is on the substrate side, a step of fiiling the
photocurable composition as defined in any one of Claims
1 to 6 between the substrate and the mold, a step of
irradiating the photocurable composition with light in a
state where the substrate and the mold are close to or in
contact with each other to cure the photocurable
composition thereby to obtain a cured product, and a step
of separating the mold, or the substrate and the mold,
from the cured product to obtain the molded product with

a fine pattern on its surface.





