WO 2012/ 1694151PCT/ JP2012/ 064017 DESRI PTI ON COLOR FI LTER, CCD SENSOR, CMOS
SENSOR, ORGANI C CMOS SENSOR, AND SOLI D- STATE | MAGE SENSOR Techni cal Field
[0001] TH¥OBPBEEMIS|i nvention relates tb a colorfilter, XCEHBRYROSUDI ed
devi ce (CCD) sensor, a conpl enent @pSRIBTRINOXI de sem conduct or ( CMOS)
sensor, an organic CMOS sensor, and a solid-state image sensor. Background
Art [0002] Color filters are essential conponents of a solid-state inmage

sensor, [ 0

epar at | ORI SENRRCMET SIS0k, Bk T EXIOFamITRE RSP .
color filter for solid- StaEEHJEHgEAEEmNQKHESE}Q&H{ICu|aﬁ [0003] Such a
color filter has a colored region with plural colors (that is, a colored
cured film, and-generally has at |east colored regions of'red color, green
coIOr, ng I ﬁﬂgolor (hereinbel ow, nmay be referred to.as "color patterns",
or a prxels . As for a nethod of forming color patterns, a color
patter moerﬁl] t Mae bioseit invntion Relstes & 4 coloeditdya cloagd-ogipiéd deviceq CD)adnsor,

radi ation- sensrtrve conposition containing a red, green, or blue col orant,

f ol | owS8EOBY qm@ﬁ%ry SGRY RIS SEREACHEVEPD 9%) Sefar. 2 oFpEaissSMQS senpemendhy
treatnggﬁds ?@sé@ﬁ? coating, light exposure -and devel opnent,. and, if
necessary, eat reatnment, are repeated for the second col or hue and the
third col or hue. [0004] As a colorant used for a col or filter, prgnents are
wi dely used sipce it has a vivid tone and high coloring power. In

parti cliagkeroun Brent which is nicronized and exhibits suitable col or

separ a2 PCRREidrd ste @§s%fx§a{l%9hx¥)oﬁéﬁ90f a solid-statE ¥haSX@ARrCa hhﬁld'c?yslfeﬂovm
that, when a conbi nation of two colorants of a green prgnent havi'ng a

speci f idtspsyy arct the ekan dIna:ryedmmanc(gnempaﬂaavn agd anp;pwnéntan stloucture is used
as the in reen.pi or filter f.or a uid crysta
i s pl g HIORCUGHF ristisf Bl 8 shseBoelSinrssetiany S ordittlf cant change
of col go003¢MBaERs U618r fiR@Ehas aQolREBFERIcR with PRAMIRSRrEAhANE, aPRIrkE Alrk@N

Lai d- Open (JP-A) No. 2005-173287). However, since a color filter for a

sol i d- $dm).and gaprsakbehasct lgast M@fafl rwortso)fﬁed/eolprxgrmealoe lugegoderat i on and

i nprov LY Q age by t\he cr t of a
tr ot B8y, S80 8P bR Lo -EhgP Bl RO oy CoRUBL bR T AP T Rl

suf f i ciofdrnieg eslor Weﬁ@p@ tdlot pzit;énbyf ﬂlbﬁflriteﬁmmhqbl@s fdeaed bpeshtimgovieh a [ 0005]
I n-recent years it has been desired to use uItrafrnﬁtcolored pi xel s (for
exanpl &0loged iadiation-sensgive popmesitiopsenteinguzded. SiseRor bhitercolatantnfallomed bengt h

of Oneéi%hfj& JoSurt afld deddld edt ea%ﬁ)lf b Qesdafifa Hééﬁlﬂg %ﬁa%en't rﬁgﬁ‘?ﬂé 06hd &RAhgLIon in

a solid-state 1 nage sen However, 1t eterioration™is
caused ligjt crqxosm*ephnel demelbpmenﬂ, amdpfif maeessaﬂyohmﬂ tipatxeng ard @peA4¢d oonhesecomhal |y,
as a col nt f red a mxture of C 1. Pignent Red 254 and C. 1.
PignenfogﬁﬁP%ﬁ? ‘P&iﬁé %ﬁly used. As a colorant for green pixels, a

m Xt ur @o@f4) Casla co'f)drgxméd fraaRlctbiltek plémeﬂ?é SRBAHIF REDsifee ARG £vivid Pi gment
Yellow 139°is used. Further, as a colorant for blue pixels, a m xture-of C.

| . Pi grienvtang|high ddodngpeive. In p@tlgdmha pignagng whixd is snicronized Ac@gxldbmg to such
confrgur 11010859 red,, green, and blue colors is forned.

£ 0007 RS ByioPehBiaBhn plprs L T RAIL A5, Sor i mo o ad) ust ment of

proportions @br &:0sRAEH ¥&ne@h AN Serod cdiSinatiiresMwoaBlbrittyief £8kehns, of |
concentratrons thereof is used in a solid-state inage sensor, it is

di f fi cugmens haviagmspecific siryshiraned 2 ek ow it Savinad Seeile strushitg i eseni | ity.
Thus, g’&%eplgﬁ{é‘ﬁt ds¥d I PERUE PRBE ofd cforsRtdr $o54 Rifid FRAE dRBAT Aevil@SwREEN

demandé
brightness is improved without any significant change of color t_emperature (see, for example,

Japanese Patent Application Laid-Open (JP-A) No. 2005-173287). However, since a cvolpr
filter for a solid-state image sensor is required to have improved color separation and
improved color reproducibility of an image by lowering the cross point of a transmission _
curve of blue and red plXClS it was dlfﬁcult to obtaln sufficient color reproducibility by the
techmque described above. ‘

[0005] Inrecent years, it has been desired to use ultrafine colored pixels (for example, a



SUMVARY OF | NVENTI ON Techni cal Probl em [0008] The invention is made under
the circunstances descri bed above, and is directed to approach the
f ol | owi ngVeBPBAe841S Specifically, an aspect of th&CTAYXHPEAIT s to

id § I (P ¢ or pi xel
provi deoRy g&k&ﬁ i whfcﬁ le¥th o234 1l@aRtorad) f&ﬁ%ﬁhﬁﬁ%&é%ﬁeret pi xel s

and whi ch lows a |arge amount of |ight to be tr rough,
wher ebyesalwiohiinla solat-stateragee sensor Hawdvet, ovis koo we tlean detedvatiab iscansddolsy
reproducj bilit oht ai ned when the color filter is used for the

sol i d- §‘P‘§?Q“?H%%‘ ult colored pixels.anot her aspect of the invention is to-

provi dey@eo boﬁvéntn%hﬁl}l HBH Cotefhe Rir r§d‘ﬁ1ﬁe@sa it FRAFOp; ﬁnﬁn@g@2§@5}?ﬁ r, or

an organi ¢ CMOS sensor having the color filter of the invention tion
t o Pr okl éRigdetdellondierd is galeralbcuwét aAsesolarire fongreent pixslspd mixtere afu@dt i on

Lo e comgmen: Koty fhjemett tsn romdy de it velicy 180 b el G
achi evgdop&n fér Bmagl&etsr@ﬂﬁﬂhietmq ﬁargnféﬁme@ 115% Q&P/@ arp %%%%t et ik ght

transmttance at 650 nmis 90%or noré in a red pixel

t r ansmusadandecardinsE suah cenfyrasion) @ sglonfiierhavingreds greers mml bhn@eloaes isany -
wavele?q}ag within the range of from500 nmto 600 nmis 90%or nore in a
green E efi and a light transnittance at 450 nmis 85%or nore, a |ight

t r ansm{gaognC BoalevEOVhamtich eﬂcd’dﬁimﬂeﬁ%nta@ccﬁﬁﬂﬁ? taradjuanﬁdng bf plopaitipft bf ance at
700 nmis WD 2012/1694153PCT/JP2012/ 064017 10% or |less in a blue pixel.

Enbodi AesRedivefcotonants kst green. apd bb}s; cab%rorr serreptRiiens thgeallp usebina sobor

fil
vavel eRgiaee SoB% s is iffeyfol EFoBpila ARABBACHIRTM AT 10021 cngin of

650 nmrepro@RdWibity. nheas, image qualidy gﬁ;ﬁ@%mm@fahalvd-@@teaniagaﬁﬁﬁbi h&meenat a
wavel er(]gth f 450 nmof 5%or less, and a transmttance at a wavel ength
W t hin e of from500 nmto 600 nm of 90% or more; -and a bl ue
pi xel haV| ng a transmttance at a wavel ength of 450 nm of 85%or nore, a
transmttance at a wavel ength of 500 nmof from10%to 50% and a
transnittance at a wavel engtSUMMARY GiMNYENTIODr | ess. [0011] <2> The

col or |.t er ding to <1>, wherein: the red plxel conprises C. |.
Pi gment SAIGa E)gf%n

[0008] The invention is made under the circumstances described above, and is directed to ,
approach the following objects.

Spec1ﬁcally, an aspect of the mventlon is to provide a color ﬁlter Wthh has at least
red, green, and blue _color pixels and which-allows a large amount of hg-ht to be transmitted
therethrough, whereby a solid-state image sensor with low noise and favorable color
reproducibility is obtained when the color filter is used for the solid-state image sensor. |

Anothér 'aépect of the invention s to i)rdvide a solid-state image sensor such as a
CCD sehsor, a CMOS sensor, or an organic CMOS sensor having the'colo'r filter of the |

_invention,

Solution to Problem o
v[0009] Under the circﬁmstances, the inventors of the invention have conducted intensive
étudies and found that the abové objects relating to a color filter having red pixels, green
pixels, and blue pixels are _acﬁieved when'a light transmittance at 400-nm is 15%-or less and a
light transmittance at 650 nm is 90% or more in.a red pixel, a light trénsmittance at 450 nm is
5% or less and a light tfansmittance at any wavelength within the range of from 500 nm to
600 nm is 90% or more in a green pixel, and a light transmittance at 450 nm is 85% or more,

a light transmittance at 500 nm is from 10% to 50%, and a light transmittance at 700 nm is



the green pixel conprises at |east one of C. |I. Pignent Yellow 185 or C 1.
Pi gnent Yell ow 150; and the blue pixel conprises a dipyrronethene dye
repr esent\¥8 2812/%6pH5f ol | owi ng Fornmula (M : [0012] - [ OOPST/IRHEZ/BE4A17 i n

For nul qo(/Mr,leﬁztnhcbhfé:lplg@ch |ndependently represent a hydrogen atomor a
nonoval ent substituent %@OUD’ grow ded that R4 and RO do not bind with each

ot her to for Kbodimgnts pi0ibe ajverBon qugas dejcsibed belowr according to <2>, wherein
the to o] t i gnent Yellow 185 and C. |. Pignent Yellow 150
in thet[é’61 in%?i‘}‘e‘f&&fﬁ%@r o By mass to 60% by nass with respect to the

total mass ok rédgixela0tryd Sarshgiiatdedt 4 Wabéleng@h @€A0PhEIr15% or less, afida The
color filter according to <2> wherein the content of C 1. Pignent Yellow

139 | nt&an@nﬁ@acemtﬁévavebngthoqﬁ@ YT Fe ST MPIB0% by mass with respect to the

t ot al rrasso P 404 /- ~C t C ed i.n
the red pixe g}%g(ﬂgi ;‘%ﬁg hegé%lﬁéﬁ%r ﬁat\ég;e% %ﬁl%ﬁso'ﬁ%gf%omﬁﬁf%&ﬂ t he
cont entrapdmittagcetit pywavelepihewithid waran s fas@n 560 nbytol%@om af 40% or mdrdentbl ue
pi xel is from 10%. by mass to 50% by nass wiith respect tq the total mass of

the col orant & i"r?d?‘ﬁ“ﬂé‘&"‘lnﬁ atEsHItRECH At vavelengtispt Moé&@o/% r’i’%?fles
CoOMpri $lafgniifcLAla %Jelelngﬁxrof%@ﬁwbmoﬁxqo%% QP8 Bl atkinshnPyan at X 7><A CMOS

sensor, conprising the cdélor filter according to any one o
<8> An vmvglangth oM neeefslds oclesgri si ng the color fi I ter accor d| ng to any
one of (i]l 1] B El'he color filter according to <1>, wherein:

the red pixel comprises C. 1. Pigment Yellow 139; ‘

the green pixel comprises at least one of C. I. Pigment Yellow 185 or C. [. Pigment
Yellow 150; and |
| the blue pixel comprises a dipyrromethene dye represented by the following Formula
o -
[0012]

)

| [0013] whérein, in Formula (M); R* to R' each independently represent a hydfogen atom or
a mor&ovalent substituent group; provided'that R* and R’ do not bind with each other to form a
ring. |
[0014] <3> The color filter according to <2>, wherein the total content of C. I. Pigment
Yellow 185 and C. I. Pigment Yellow 150 in the green pixel is from 10% by mass to 60% by
mass with respect to the total mass of the colorants included in the green pixel.
~ <4> The color filter according to <2>, wherein the content of C. I. Pigment Yellow

139 in the red pixel is from 20% by mass to 50% by mass with respect to the total mass of the



<9> A solid-state i mage sensor, conprising the color filter according to
any one of <1> to <5>. [0017] In the color filter of the present invention
havi ng a WO3'B/&15 a green pixel, andt a blue pixel, th&IdBR2UAEThas a
t r ansnicsipins @tlud&Pnahe k@Ssixdt a wavel engthof 400 nmand a transmi ssion of
90% or nore at a wavel ength of 650 nm the green pixel has a transm ssion
of 5% W015¢ss5ailhe colay Eltemapcprdoig 5@ >nwhersih thetconigaiighe dipyopmetsnedyeror e

at any_wavel engt h. wi t hi n.t.he range. of. 500 t,0 600 .n nd t he bl ue pixel
nas ” FUEHEAROSY ot e BPEBElis aih AFarG mostaf Shos bt inBh s on o
from 18%ta t&&iaial maveorehetdbanafin80&dimthéblle pidel.ansnm ssi on of” 10% or

| ess at a wavelength of 700 nm As a result, not only the cross point of

t he tr &{56 ssPACEP sersor.rcompsisiogl thepriogyfiliercperding tp gny eneeedl bt <H/t-so t he
cross point g 1.SSI . Of pixel and bl hxel i
| ower ed. Ther?a? %‘EW gﬁgqrréoﬁ ;F};fsér?ﬁth% Eggggggﬁ%%?gﬁ?%gi%ﬁ oﬁlgt%\%gila%?? ﬁ?'r ed’
pi xel and gr egn Apiotgdnic @MD$ béhsst, cayiptisigfithe odl@ il ackadiding eQhmnodedfveen t he
green pixel and blue pixel are reduced so that the generation of noise is
si gni f I¢AM 94 nhi bi ted when the color filter of the invention is used in a
solid-state L 1 . ' Y r ' of the
ol or 11t er TaaofRanRt medcior SoRfRind GRERG R GalGEdpAFLE ©F
transnkites<brght is increased for each colored pixel. Therefore, when the

color filter of the invention is used for a solid-state i nage sensor, the
sensi ti‘iﬂlﬁ B’rt_ﬁiﬁ ﬁ@{ogéﬂfrae 39§=S?%@@n§@h§wng§r? pixgh B 8reea R hoing 2 tiVor abl e
col or Eg&%@ﬁ%&%ﬁ?iﬂ hs éﬁa&?&ii?éi&%’f?ls% or less 4t W ldrfg & 400 9nd Fe red pixel

cont ai I gnment Yel low 139, the green pixel ‘contains at |east one of
C. |. Ragmeissiovel Y@Bwot 8®roat OvavelerdRilyooi0 nin) the gretbPixehhas 4 trensipdisrtorpofk el

cont ai s, a .di pyrronmet hene .pi.gnent represent ed Fornul a desi red :
Cr anans QTR H A E SRR a0 B8 BHATPIRER LT SOV BUmPLF BELG SRR Gr ¢ her
when t Rgthapihe ratkefdflsbe hndh dobem, Aue Md Klie {)ﬁcelﬂ&%‘i thsmBssfoRl Ird584 &tBolenage
sensor, the generation-of noise is inhibited, the sensitivity thereof is

i npr ov ekl wayrlengily 87 binea ehunissien pbliomi 1% fo 30% ot dbau¢lergth P6P0Q ha, and ,
sol i d- N ' san ; [ 1 s PCT/JP2Q12/ 064017 .Advant ageous
Ef f ect éi%&?qﬂg%}@%? |f 2@[086?516&/%&’%‘%%%?@8%?%&? Re i r‘i‘vs‘eanr iu(%)iﬁ ,nOt né t}iehcemscsol or
filter pbiaybfihe t@dsmiskibhiCof e ebdyyite ang ghedh ilkddiisKidhered Hub alsatigecrassionits of
transmtted light is used for a soljd-state inmage sensor, the color filter
enabl e8f thednpiissions ef thagren pived and g ipke! 15 lpperednoil derefie thesEmydighd col or
reproduci Rilj BT o 1 Xe )V . ‘ : i.q- te i sensor
uen ad s Bt iR Rkl dihe red pincl ahl QR HIRE Sma i ikl B Fod RE5 0E o a"
by usi mgidrhictwedrothe fgrdeherixed and bk pixed arctrbduded ve that dre. geBERIaEbn DESGRE BTI ON OF
THE DRAW NGS [ 0020]: Fi g. is a cross-sectional. schemati ¢, view show ng the
conf i géﬁgai}ic%é%ﬁi%‘@ﬁl ni‘ieaioéori H&g@i‘g@dgﬁwﬂm is e rpgolidsiadfessn exanpl e
of thegg@pfiguration of peripheral circuits of a solid-state inmage sensor.
DESCRI PTI ON OF EMBCODI MENTS [ 0021] Herei nbel ow, the present invention is
descri ¥ 8] nSimcetitearspgetivd ¢olored pixels Eihe eolat filkerchavé thettmnsmissions ut i onal

el enent,s descri bed, bel ow are based .qn.representative, enbodi nents of the
ivent e the S PaCi AR E ] RORSEREH et ERRARER £ ot nem
Fur t heThefehfte "MiERI'the céloNBRerdTINd inREdtidnls LRI PR GHIid-Statel iRRAgEdRot iR t erm
"to" indicates the range which includes the nunbers descri bed before and

af t er Senttivaly of thegindid-staterimagsrgnson iuipeevad, ad morefgpereblevelyy. I

reproducibility is obtained. _
~In particular, when the red piXel contains C. . Pigment Yellow 139, the green pixel
contains at least one of C. L. Piginent Yellow 185 or C. L. Pigment Yellow 150,. and the blue
pixel contains a dipyrromethene pigment represe.nted by Formula (M), desired transmissions
for respective colored pixels are readily obtained. Further, when the colored filter of the
ini/ention is used for a solid-state image serisor, the generation of rioise is inhibited, the
sensitivity thereof is improved, and fayorable color reproducibility is obtained for the solid-

state image sensor.



[0022] The color filter of the invention has at |east a red pixel, a green
pi xel , and a-blue pixel having the follow ng spectral characteristics.
Speci fi cAVPYI1AY@HPed pi xel has spectriml characteri sti cSCIHEHIZAO1E he
transm ssion of |ight having a wavel ength of 400 nmis 15% or | ess,
preferably 14%or |ess, and nore preferably 12%or |ess, and the

t r ans mAslypatagestus [Effghts dhdnyentiom wavel ength of 650 nmis 90% or nore, :
prefer 92%.0r,: nNor r erabl %.0[ re. [ T reen
D el ROLLp AL ARG She A0SR Rl oot P Bt rd e P R R
havi ng pixeliwizth &gl imednt¢60ramiteDlighelis hised Soransblidheatt irfE BefSdrOthe @blok i ght
havi ng a wavelength wthin the range of from500 nmto 600 nmis 90% or
nor e. {ilter enablgga selighstats ueageisgrsos pavipg hitlegiviseand dpyaseble soloprapradugibilite
transm '09@ @f l'i ght having a wavel ength of 450 nmis 85% or nore,
preferably §% or nore, and nore preferably 87% or nore, the transm ssion
of i ght haviFnghamoas@lselidgistateofmdpd Qemnat birchfasanC D %ehr,200MOSNnsor, or an
2012/ 1694156£CT/ JP2012/064017 preferably from 30%to 50%  norepreferably

f r om 3580 WS seraprds Pravideg by ysingrthe s@lpy filtermeramsons 9 thamyvenin t he
transm ssion:.of |ight having a wavel ength of 700 nmis. 10% or |ess,
preferably 9% or |less, and nore preferably 8% or |ess.. [0024] Spectral
characteristics of theBRIKEDEIERIPAGFONGPatiH DBRAWINGS descri bed above are
measur e carding to the nethod descr.i bed bel ow. A e

e ot R S bt P B e s Binegh Fonieuraion e aisalid sieiol o
havi ng j@aghsea@iror is prepared, and coated in a particular thickness on a
gl ass substrate by a nethod such as spin coating. Them drying of the
coated film ﬁ&s%ﬁﬂ‘dmm exbnyple nfthe chofigpwhaereofperiphe@l finruis®haselidndts,
followed by further drying, a heating treatnent (that is, post baking)

usi ng o Seroéte at 200C for 300 seconds. The gl ass substrate having
colored pixels is subjected to transm ssion nmeasurenent in the wavel ength
range of 400 nmto 700 nmby using an ultraviolet, visible, and near _

i nfrared spectrophot onet ePEéQBéb N PAdRMBARIMENAST act ured by Shi madzu
Cor por atd~qR) X : : i respective pixels
of T ed ouiey HeEFARIRRAR: plhdR S Hoh itk et g PG, [ P70t (e

i nvent i on cofikplangioms©ftherenstitutidral tlearawidesdribad bpReN dre®dsddrort he i nvention
is obtained far each wavel ength. - The colorant used for form ng pixels
havi ng "fREESBEHYY Embeigneatsof Bkt prtionganbi bveViqenb 2t thedaveptigas not limited; |
pref erablignd hat the red pixel has spectral characteristics such that the
transm ssion of light at wavel ength of 400 nmis 15% or | ess and the

t ransm ssi onFofthdrj thhhumeria raxge desniped irothe 8p&ification véddthe termofte’” indicates

col orant ~used for .ohtainin uch.spectral. characteristics, a. pi.gnent or a
dye’t < B B whith il Ui Butye My thave” B P e cal
struct upgerﬁnﬁt,resﬂegﬁ\i@y_pr eferable that the red pixel contains at |east one
of a red pignent or ared dye as a red colorant and at |east one of a

yel | ow[¥i2gdedhe eelonfiliern afdhe Wyentinn hesyblepsw red povehratgredn pikel, anst &blpe ehxet abl e

that the et PoshistaldtnRabEsRioment and a yel | ow pi gment. .
| Speciﬁcﬁlly, the red pixel has spectral characteristics such th‘a’tA the transmissioﬁ of
light having a wavelength of 400 nm is 15% or less, preferably 14% or less, and more
preferably 12% or less, and the transmissid_n of light having a wavelength of 650 nm is 90%
or more, preferably 92% or more, and more preferabiy 95% or more. , |
[0023] The green pixel has spectral characteristics such that the'transmission of light having .
a wavelength of 450 nm is 5% or less and fhe transmission of light having a wavelength
within the range of from S00 nm to /600 nm is 90% (;r more. o
The blue pixel has spectral characteristics such that the transmission of light having a

wavelength of 450 nm is 85% or more, preferably 86% or more, and more prefe_rablly 87% or

more, the transmission of light having a wavelength of 500 nm is from 10% to 50%,



A mxture of a dye and a pignent may be used. Further, as for the col orant
haV|ng each col or hue, one type.may be used or two or nore types may be
used i n_ cHRABPHRAOPUA. For exanpl & a conbination ofPCTHAB2ME0¢#8}e types

of red peagb@bBMiGM30% @ 309, e PRIFORBIL frétB B SBEtoUses and sﬁnmraprdf@ab@f a red
col orant and two or nore types of yeIIOM/coIorants may be used,

conbi nadonA8°%fto ik, and therteansmission of lighthayieor wavelengthiof V) wp 1%@% orm,s

yeI I ow o leo es of the red pignment include C
. r?gé}lr%l‘e@gg’l %%dﬁoelgpr%g%; 89)"5{3‘?@94'14 17, 22, 23, 31, 38, 41,

48 1 {&)ZZL] 4Beciral irdcteriics 4Dthd pieds Eavr@re@pecﬁae 2oloBeloriRdkbot0art, 63: 1,
VO 2012/ 1694157PCT/ JP2012/ 064017 66, 67, 81:1, 81:2, 81:3, 83, 88, -90, 105

112, 1mepasurpd aceppding ioythe metpod desoribeggglowss 166, 168, 169, 170, 171, 172,

200, 210 216 43er G553 hmraggon Sifaingils cdan Gfflavin gixcling Hoct 20>

[ 0028] chioaigpresared, anédosty®in apdrticidaGhicknesAinth dadd stibstéate By a ifbthotisuch 8s - 26,
27, 29, 31, 34, 35, 37, 42, 44, 50, 51, 52, 57, 66, 73, 80, 87, 88, 91, 92,
94, 97 spip(reating, 1 Themy dryipgof thg zoated film paws condustediuping a ey plats at 100561fp5. 183,

198, 24}y 28 iy St o8 B3R PR g 0BT ! P

pr ef er ahiteat 2006C Er 300 £b@{mnt Red 177 and 254 are particularly preferable.
[ 0030] Exanples of the yellow pignent include C. I. Pignent Yellow 1, 2, 3,
4, 5, 6, 10, The glass substrate havrng colored pixels is subjected to transmission measurement

in the wavelength range of 400 nm to 700 nm by us1ng an ultraV1olet, visible, and near
infrared spectrophotometer UV3600 (trade name, manufactured by Shimadzu Corporation)
(reference: glass substrate). | |
| [0025] Since respective pixels of red color, green color, or blue color of the color filter of the o
invention contains a colorant the transmission spec1ﬁed in the 1nvent10n is obtained for each
Wavelength , | ,
The colorant used for forming pixels having respective colors is described below.
[0026] Red szel
Itis preferable that the red pixel has spectral characteristics such that the
' transm15510n of l1ght at wavelength of 400 nm is 15% or less and the transmission of light at a
‘wavelength of 650 nm is 90% ormore. Asa colorant used for obtaining snch spectral
characteristics, a pigment or a dye is preferably used. The pigment and dye may have any
kmd of chemical structure. _
It is preferable that the red pixel contains at least one of ared p1gment or a red dye as
~ared colorant and at least one of a yellow pigment or a yellow dye as a yellow colorant. Itis
more preferable that the red pixel contains a red pigment and a yellow plgmcnt. )
| A mixture of a dye and a pigment may be used. Further,. as for the colorant having
each color hue, one type may be used or two or more types may be used in combination.
| For exomple, a combinati'on of two or more typf:s of red colorants and a yellow
colorant may be used, a combination of a red colorant and two or more type.s of yellow
colorants may be used, or a combination of two or more types of red colorants and two or
. more types of yellow colorants may be used. ‘ .
- [0027] Examples of the red pigment mclude C. L Prgment Red1,2,3,4,5,6,7,9, 10, 14
17,22, 23, 31,38, 41, 48.1, 48:2,48:3, 48.4, 49, 49:1, 49:2, 52:1, 52:2, 53:1, 57.1, 60:1, 63.1,



12, 13, 14, 15, 16, 17, 18, 20, 24, 31, 32, 34, 35, 35:1, 36, 36:1, 37,
37:1, 40, 42, 43, 53, 55, 60, 61, 62, 63, 65, 73, 74, 77, 81, 83, 86, 93,
94, 95, ¥O20B/16349, 101, 104, 106, 108, 109, 110, 113, PETQP2012/86401711 6, 117,

118, 1%8,6720;1, 823, 813583, 38690, 187,1122819,129,1283744, 1128,,141)8950 %?s; 1664868150,
151, 152 153, '154. 155 156 161, 162, 164 166 '167 168. 169 170, 171

172, 1189, 117?>4171171§2 6176177, 1173917%,9(84 1851 187,988, 1905 200,202, 1&8 207948, 194

36, 36204 0yafe- 43058, 22 2 ARCES SR P Aty T o3 [86‘31]

Exanpl @@02@] E@bmpm df]ﬁadl IumI@deQ: I| Acr‘&q{éﬂ e, Bom 11,7 83, 26,29 29131 311735 23
25, 29, 34, 36, 98, 99,

and 2437, ¥ad40, |51 -'ifeéa %I7Bo$@ :87 §83(932?2 & %e@é iﬂelI, I%b‘%A/IcZBJ b3r3ar1|§‘é, 13@: .
PI9rent Yelho 39, | et Al RSN, o 098311 poAberty 583 | RDSiyRER G e e

col or ant an ow cdlorant’in’a re i 57pr rably suc at the

trans m[@(m%noafchdse gdaicdh&unts,g[: a. E@nﬁnenga m6@f1 749@24) 0475 Sanliwcare pe&satiad t he
transmssmn of %{; havi n%avvave engt h of 650 rimis 90%or nore in the
red pi RagC. r?I%fH‘élﬁ dcly{d @nd 254 pre partgidaly meterable. | s pr eferred ‘as a red

col or aE(503o§ Oﬁﬁ% 1@58?2:;: g"effﬁv pigment u‘tﬁ%ucfe% I Pngn?e‘Pl‘?% 1chay aeseripptics of a

green pixe P pr reen pi xel has a trahsm’ssi ol of
| i ght ha,vlhg4a15/;ﬂ6el"£,‘rlgllﬂ a#, 3I502nm, 35, 155’/d,036 36ds 3AraY: B 40r 42si3i 53500 of

or Sor 804592 %“%Erésn%t@Y&“u@%ﬁﬁ%?ﬁ%%&% Belg 3pP ey i dpbeiogs, °a
pi gnent 1 pryia, ﬂ1>5911§ 1@17911‘1%f 8y Y20isied, 15”19@%7 i he 1999Wt13§r1@|2d1/£7 By, have

any ki nd of chem cal structure. preférabl e fha reen pixel
cont ai 1§0,alt51] &35l 53nkd4o015% 1§56,k M%;déﬁllﬁﬁr 167 g|6§eh69;i)lé0 aslal'gs, ééih LocT or ant

010 hra e BT Zhy Bhof Rat SWactegrIRh 18b. B! ok bRt e At S Sine. and o

yel I OWPEJgrﬁléfEﬂirangeZ 5, 1 181 X2:ur 81.0§4, 360V 4314k, &8{04 GFRNE2, FBY SHBOUSES2,
Furthernore, as for the col orant havi ng each col or "hue, one type may be

used of4tTloaed 7dore types may be used in WD 2012/ 1694158PCT/ JP2012/ 064017
combi ”iéqﬁl’]‘ag%(amg sof%lrg‘%«f‘w&q&udéccfr}i‘%n&‘?%ﬂo%1°§ 7,107 951 Y93, of

green ‘¢ol sed, canbi ndtion’of’ a green

col or anb, 4m)d4} X 78y 76700 £98, Qpeslloﬁwellholvy@m@hﬁ@tz% rmzd (he. Bsrldvellofv 3
conbi natlon of two or nore types_ of green colgrants and two or nore types

of yell QRX? (},op&ﬂé?ﬁ? ¥elmc‘ﬂéraﬁ @ L Pogynet Yelawpi@ds preferpllegr een pi gnent.
ar een e ndGeeTe oyt GARGdh e ol ap AL v sglorag iRLAIRUER 170367
O‘ t he$eefg’ab:1$r$udothat thettsnsiissibn oPliginteay inGraseavefengB6of éla()ﬁ)chrﬁas HY% opleat er abl e.
| Hﬁzqrangn%(sal%ns? li gﬁt }P%gr}gl anl{fL\zfierlelzrygt}Pofe éS%rn%g lrse 90% or more in the red pixel.
In such a case, C. L. Pigment Red 254 is preferred as a red colorant
- [0034] Green Pixel » ,
As for the spectral characteristics of a green pixel, it is preferable that th‘e-green pixel
has a transmission of light having a wavelength of 450 nm of 5% or less and a transmission of
light having a wavelength within the range of from 50‘0 nm to 600 nm of 90% or more.  As a
colorant used'forr(')btaining such spectral characteristics, a pigmeht_or adyeis preferably used.
Further, the pigment and dye may have any kind of chemical structure.
It is preferable that the green pixel contains at least one of a green pigment or a green .
dye as a green colorant and at least one of a yellow pigment or a yellow dye as a yellow |
_colorant. It is more preferable that the green pixel contains a green pigment and a yellow
pigment. | _
- A mixture of a dye and a pigment may be used. Furthermore, as for the colorant

having each color hue, one type may be used or two or more types may be used in



[0037] Exanples of the yellow pignent include C. I. Pignent Yellow 1, 2, 3,
4, 5, 6, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 24, 31, 32, 34, 35, 35 :
1, 36, 36W02212/1§?41537: 1, 40, 42. 43,853, 55 60, 61, BSTIBPL2ES01773 74
77, 8lcoSBinaBbn 93, 94, 95, 97, 98, 100, 101, 104, 106, 108, 109, 110, 113,
114, 115, 116, 117, 118, 119, 120, 123, 125, 126, 127, 128, 129 137, 138,
139, 147, 1480r q&mplq,alconmzatiomsﬁtqummowapea@&remlorm@,and.azy,elqusa 167,

168, 169, 1 71 73.. 17 175, 176, 17¢¢. 179, 180 181, 182, 185,
167, 188rrb ey psed ggombiiol fhe glebR colsideh b BoreRPesd YilPow aye
i ncl ude@olerants mA¥ bél uxl, bf)XVcélmb@atlcﬁl ofwolok mdré type8 of feen 2Bloraddls ardbwod?, 54,
72, 73, 76, 79, 98, 99 111, 112, 114, 116, 1 4, and 243; and C. |. food

yel | own®re [)(D’@SQ{Y@\‘OV{ %@@ntfélﬂ%b@ weflorants, C. I. Pigment Yellow 139, 1150,

gpceif é?i%(f}rs? Fé%%gleg%&e etné)n%mr atrplr? cgﬁ% ?weglér%%ng (g?eene%iq?o?o’r ah r(g%% t he

yel I ow col or BRémples 9f gRyréinBksncludd 6. PAeieGakhY, S50, 15, phentdrsansm ssi on
of i ght havi. ngha wavel engt h of 450 nmis 5% or [ess and the transmissi on

of i gh903khvOd eaewmcel@@%q&s\ﬁ {riigmenteGiesn de3 b fand 58 reprefesshleo €00 nmii s
90% or p %{l&]t@}e&p&g u lrx{‘?lref[e%%ﬁ“(:h a case; C. 1. Pignment Geen 36 is

preferr as a green PEolor ] Blue Pixel As for the spectral
char ac{@373t Emrnpres bt the yellawlpigméntiisclypdest i Rigneent lYalﬂoWheztﬂ de50,46) 1has a -

L ansm 351 ool 1163ht: ot Ag: 3wt aRgth: broede it bp7eol et o500 and
a_transglapieaneBissl 4. avigL %3\%/@'362?@3 o7, 9780@0@%9f10140°(@>@r1obe§@9 As a

col orant’ uded’ for obtaining such spéctr char’acteri’stics, "a pignent ‘or a
dye i s 1p0,gfldr il y1udéd. llﬂullfhéll? IIZIGeIQﬂ daenk26ah2’,dy8, lﬁ%/lhhvléSalﬂﬂ R#nd of

oast  gAe P B HIS gkt S5 % B LARE B Laba it dRenai fdTar ot

one of 194 Vil e16,ni79MENL 180, 1@1V1szl e45,d%e, BE8, 29y Ouetox ol oraati4lt is nore:
preferabl’e that the bl ue pixel contains a blue pigment, a violet pignent,

and a YRR vEpingresef thayel éy%mh:lde Ce LsAdiddellow. 1dé56r9 bbd 70 8B.024, 29,\&6
2012/ 16344p3RCH I8P Z6066¢987111, 112, 114, 116, 184, and 243; and C. 1. food yellow 3.

- [0039] Of these yellow colorants C. I. Pigment Yellow 139, 150, and 185 are preferable C.
1. P1gment Yellow 150 and 185 are more preferable. ’
[0040] The content ratio between the green colorant and the yellow colarant in green pixels
is preferably such that the transmission of light having a wavelength of 450 nm is 5% or less
and the transmission of light having a wavelength within the range of from 500 nm to 600 nm
is 90% br more in the green pixel. | _ |

_ “In such a case, C. I.»Pigment Green 36 is préferred as a green colobr,ant.
© [0041] Blue Pixel o
| * As for the spectral characteristics of blue pixel, it is preferable that tha blue pixel has
a transmission of light having a wavelength of 450 nm of 85% ror moré, a transmission of light
having a wavelength of 500 nm of from 10% to 50%, and a transmission of lightA having a
wavelength of 700 nm of 10% or less As a colorant used for obtaining such spectral
characterlstxcs .a pigment or a dye is preferably used. Further the p1gment and dye may
have any kind of chemical structure.
It is preferable that a blue pixel contains at least one of a blue plgment or a blue dye

as a blue colorant and at least one of a violet pigment or a violet dye as a violet colorant. It
is more preferable that the blue pixel contains a blue pigment, a violet pigment, and a yellow .

pigment having a specific structure described below.



A mxture of a dye and a pignent may be used. Further, as for the col orant
havi ng each col or hue, one type nmay be used or two or nore types nmay be
used in NABPRAOPUA. For exanpl%®, a conbi nati on BECTHORYIYPoMbre types
of bl ue col opanbgurdRE ady¥ bed eblg%én@he the MBYd. PEFUHERE as PordROBbIBAN RV A

bl ue colorant and two or nore pes of violet colorants may be used, or a
conbi n&a¢hoepler huewenedypernas be ordwomru@oreéymsmdoeamdd ieonehinatinne t ypes of

V|oIet colorants be used.. [0Q42 |l es of, .the .blu ne i ncl ude
¢ ) o e Ok e, 3518 Sioh 4R oFRADEE, SpbleoiBhig g ' 15 ae
66, 79 cornght By UéX@B@'aQ}%nﬂﬁnan@ﬁ 0B b beuectBorbmCnd 40 Gr nlore doBlidrtl, 7, 9,
15, 18, 23, .25, 27, 29 40 to 45, 62, 70, 74, 80, 83, 8 87, 90, 92 103,
112, 1tgloranpgmay bo userizgr a Mﬂbmq@al ofitwp, or ngwe tyrws of blig colonentsaud two ¢10043]  Of
these Blue 15:3 and 15:6 are preferable. C

. Pi g%%#?q@%k8f?@ 2C0§% g%g€5§%y preferable. [0044] Exanples of the

w ol et [@ﬂégﬁmﬂkamplels Uﬁﬁhe(Blud pigilegiaciudd/Col. Pigrhent Bue 232, 18715:3215:37,5:3nd 42.
[ 0045] of the violet dye include C .I. Acid Viol et 6B, 7, 9, 17,

and 1915é‘ng?é 16, 2260, $4cbp.dfeard &l-et K3. As for the violet pi grrent
a di pyrromnet L t,1 £ l1a~( 5

still nore prﬁg?‘ﬂpggggﬁl@[%%% ]eqiﬁgﬁéegntt)éﬁf@?gél1o7bée’/{1v%g?% hgg’g?b%
and t hd5y621761 748082186, 87 98, 912,u63 pi1vell 13,420y EXoel 34 1v7s 158 17 halt82t t@z,
transm %ﬁ’: %332]:' light at 450 nmis 85%or nore, the transm ssion of |ight
at 5002fin3 #dm 10% t o 50% and the transmi ssion of light at 700 nmis

10% or [d@3$ mtﬁéaebme%lo%af@'c 1. Pigment ﬂ[zne%%@ 26 néy(;?]fe}ablé:)' gmgnt Bl ue

OI’ ant

15:6 is preferred as a blue col or D pyrro ene Pi gnent

repr es@rgra@twud:biﬁmImr(lMarb?pefﬂrible dKe) - Inthe |nvtenfj| on, the P;ue
I . ne . pi gne S

(0 beR o7 ErelRBEPE e “Fold BeREIRTRTS G bPEPER SIPEa 0. 25 2 Savaty

dye"). 42. The specific dye may be the di pyrromethene pigment

represented by Fornula (M, and the specific dye contains a structure

der i ved0#MddnExamplsy of breidleriyerinelade CohpicakViobaneBund,dit aich ahd 6mlt he
{ ﬁgf cor B IR ORC s20121 064017 [o0dE] oo O R AU
As for the violet pigment, a dipyrromethene pigment represented by Formula (M)
described below is still more preferable
[0046] The content ratio between the blue colorant and the violet colorant in a blue pixel is
preferably such that the transmission of light at 450 nm is 85% or more, the transmission of
light at 500 nm is from 10% to 50%, and the transmission of'light at 700 nm is 10% or less in
the blue pixel. o / |
In such a case, C. I. Pigment Blue 15:6 is preferred as a blue coloranf. ]
[0047] Dipyrromethene Pigment represented by Formula (M) (Specifl;c dye) >
| In the invention, the blue pixel prefefaoly contains a dipyrromethene pigment
represented by Formula (M) below (hereinbelow, may be appropriately referred to as a
“specific dye”). | - \
The specific dye may be the dipyrromethene plgment represented by Formula (M)
and the specific dye contains a structure derived from a dlpyrromethene metal complex
compound obtained from the compound of Formula (M) and a metal or a metallic eompound;

or a tautomer thereof.



[0049] In Formula (M, R4 to R each independently represent a hydrogen
atom or a nonoval ent: substituent group, provided that R4 and RO do not bind
to each oWREPIHE9418rm a ring. [0050] HRanpl es of the di B¢THBHEYACAY net al
conpl ex O@Qonund whi ch is obtained fromthe dipyrronmethene conpound '
repr esent by Formula (M and g}netal or netallic conpound, or a tautoner

t hereof include t L pyrr ,7’conp|ex conmpound represented by
Formul a (5) or (6)&Mown bﬁw Howe \gf

the invention is not limted to
them [0051] Di pyrrbmet hene metal co ‘ex conpound represented by Fornul a
(5) [0052] WO 201 b/ 169415P¢T/ JP2012/ P64017 group, or a.heterocyclic group;

Ma repres ts a ne"L at om-Aar.; ~compound; ¢l represents a group

capabl \Eﬁ;gg/% oitdEg-+'0 Ma~X2-Tepiisent s oup that neutralizes the
el ectr#x cha of Ma; KI and X2?nayb|n_f$fr other to forma
ered ri/ng with Ma, wth the proviso that

5- menber ed, 6- ered
R4 and RO do not |nd. ch oﬂbg wLo forma ring. Furthegy the
di pyrronet hene ne X CO -epr esent ed by Fo d’ 3

-a (5) i ncl udes a
taut omer. [0054] he S|tes on the d|py t hene netal c9fpf ex conpound
repr esent ed byfggéhula (5) from which ngggQVhydrogen atons are released to
forma pignentiiesidue is not specificalMy limted. However, fromthe
vi ewpoi nt of synthetic suitability, any 1 or 2 sites on R4 to RO are
preferable, any 1 or 2 sites on R4, R6, R7 and RO are nore preferable, and
any 1 ¢004®]sin Bsrnola RY),&RictoRI° edch 1ﬁdeﬁehdmﬂlyeem'e&fnea abdegerd 8O aThe \
speci fic dye i he invention preferahly has, an al kali-sol ubl e group.
When a ‘?ﬂ“@ﬁ%‘ﬁf“ Sh‘bﬁHH%’rt £57UDs PraYeded that I%rﬁnfi H? ineg b tgereh gthergpdpmeagr oup i s
used in g met hod for introducing an alkali group to the specific dye, an
sol

al kal i - ubl e group may be introduced to any 1 or 2 substituent groups of
R4 t o RDQSOXI Eaanipbéz oﬁfhetdnwrchnpqthnmmlemmpfet admjpomd Ivex clc B ropems from

P R B Bl S5 R PR PR ™

pr ef er abh@autérnel BEormeluat tRAlipsi@hése Hibtal &oﬁ@éfc&hgéﬁd@%@setﬁ&%ﬁ] The
di pyrronet hene netal conpl ex conpound represented by Fornula (5) ndy have a

funct i dieernulg(@Ley (61 shawn bedewt he al kal i -sol uble group, as long as the effect
of the inven vé?th%o}x en%glsrr?&hn[nge%ﬁ ]th Exarrpl es of R4 to RI9 include: a
hal ogen at om o1 - ex Y "uorine i'ne, or bromne); an al kyl group
such ago@s1fi mjepgrrrmmmhmal @Wzﬂé}cddn@o@hd&ydpr@@méﬁbKl&WbVMllaR’Bﬁf erably, 1 to
48 carbon atons and nore preferably 1 to 24 carbon atons, exanpl es thereof
i ncl udil®P2d methyl group, an ethyl group, a propyl group, an isopropyl
group, a butyl group, a.t-butyl group, a pentyl .group, a hexyl group, a
heptyl group, an octyl group, a.2-ethyl hexyl group, a dodecyl. group, a
hexadecyl group, ! opr A0gro 7a cyclopentyl group, .a cycl ohexyl
group, a 1-norbor g groupF@and a gfadamantyl group; an al kenyl .group such
as an al kenyl -group having jpreferall’y 2 to 48 carbon atons, and nore
preferably 2 to 18 carbon dtons, ejanples thereof including a vinyl group,

an ally! gr@up, apth ubﬁt“ PP , anmaryl group such as an aryl

group hafgig erabﬁ?‘G to 4§ carbs ‘iqgaand nmore preferably 6 to 24

carbon a hereof Ji.ncl udi ng henyl gro and ht hyl

group; a heteroc?éwbgjgioup su@hra&w het erocyclic gr b@ gfgreferably
prefeﬁ§bl

1 to 32 carbon atgns ands nore, y 1 to 18 carbon at ons, exanpl es

t hereof includi pgdp 2- t hide yI' group, a.9- pyridyl group, a‘2;furyl group, a
2-pyrimdinyl gifqup, a 1igyE dyI gro a 2-benzothiazolyl WO
2012/16941512PCT/JP2012/0§40 group, a 1-imdazolyl group, a l-pyrazolyl
group, and a benzotri azo, t gréup; a si'lyl group such as .a silyl group
having preferably 3t carb F#&tons and nore preferably 3 to 18 carbon
atons, exanples theredf*includiny a trinethylsilyl group, a triethylsilyl
group, a tributylsilyl greup:-a t-butyldimethylsilyl group, and a

t - hexyl di met hyl silyl group; a hydroxyl group; a cyano group; a nitro group;
an al koxy group such as an al koxy group having preferably 1 to 48 carbon
atoms and nore preferably 1 to 24 carbon atons, exanples thereof 'including
a neth r hpx agroup, an

i sopr ogg%ﬂg?‘ggﬁfﬁga ?g)b{}t g)xgq%lrdg&%&p gmgﬁg %é%/f’r%ﬁyao}%‘gﬁfge“%d‘ﬁ )a&cycl oal kyl oxy
group subdtitemt gromp;:R%?pept’e;dntswhygimgqn abomga lalogemhatonyt] axalk girgvoyy, aamrdr yl oxy
group such as an aryl oxy group having preferably 6 to 48 carbon atons and
nore preferably 6 to 24 carbon atons, exanples thereof 'including a phenoxy
group and a 1-naphthoxy group; a heterocyclic oxy group such as a

het erocyclic oxy group having preferably 1 to.32 carbon atons and nore.
preferably 1 to 18 carbon atons exanples thereof |nclud|ng a

Y 2 o v o o



WO 2012/ 16941513PCT/ JP2012/ 064017 32 carbon atons and nore preferably 6 to
24 carbon atons, exanples thereof including a phenylsulfonylox roup; an
acyl groulO0BNE!San acyl group having preferably 1 toP43TBHBBHOEL onms and
nore prgehy, abh Hetdrok GclR4sr6@s; DA reph @BHts agN@ARIt6S dor Aen@afconipoung@ixg a fornyl
group, an acetyl group, a pyval oyl group, a benzoyl group, a tetradecanoyl
gr oup, repFeseatsay@peinespahlsyal bgingiendeshtoaVikoXy tearaseniy b exouptbalsytraliess e

al koxycar honyl qr .havi ng. 48 .car 0

or of o Sheh PR Ve Dol ShE) BRI e SRl s £ R A §eMBLEs,
et hox e arhandredfing FithaVia sttt groentat BT aubR® adnesiadieceskRieatdony|
group, a cycl ohexyl oxycarbonyl group, and a ‘

2, 6- di feray g ripgt yFuthesethe ginyyremsHsRg msial cempleytpmpgradipepresantad Py Symakabony |
gr oup C. xycar bonyl group having preferably 7 to 32 carbon

at ons gﬁﬂﬁggégg%?g@é#gbly 7 to 24 carbon atons, exanples thereof including
a phengdgseidr Dhagitesgmatp dipgrroatetizae et complekuvmpaand repadsbried by Foraula havi ng
preferably 1 to 48 carbon atons and re preferably 1 to 24 carbon atons,
exanpl &% %%rv%cfh | et [a@)rﬁg%ate@ﬁ Baenﬁs%segirtedﬁem-a PRGN FEstANG IS Bl baroy |

group, ~N-oC ‘ i Dty ‘ lo; p, a
N- pr opvﬁﬁe %ﬁ@%‘&‘#“gr tc%”p‘)v e@g{, ﬁ‘?gﬁ%‘%y ar téﬁrfg vth%t?doﬁ%*%%& t}ﬁl-%ng? %?Sﬁg{oﬁg nyl
car banm®/Ito § atemrefarabla ahy Nod2aited ahB%)R, BArbdRDyre nyre ppeferableaandnanygh aup
such ag an anipo $gggp hﬁvingéfrefg{ably 32 or less carbon atonms and nore
pr ef er &BTHS 9% At s CSHH B ?ﬁﬁ?,éexanples_thereof i ncluding an anino
group, [gogt hyk l@%@cﬁ% &eQHRhe RvOhtlindi-bdtaply Eﬁ%dﬁﬁalwlp%%bl@ ghdtpr adecyl” am no

group, a 2-ethylhexyl "am no group, and a cycl ohexyl am no group; an anilino
group such adVieam apiginenongmangy onatrietyrabret badbg gn alkal-sglubleagrbumisatsedrn and

nore prefera .6 to 24 carbon ato examples th of Jincluding an anilino
or oup” Anee Rl it Ratieh AR e SRS PSR ol Bt eeR Bea ™, ' "
het er ogedduBe i 489 10r@AbBRVERGrABTERARS R X' and X eEiRANp Rt Qfi&hedd nmor e
preferably 1. to 18 carbon atons, exanples thereof including a :

4- pyri aataliePpler@mpouad tepreseniadiby &ognaiagS s uchmars hesnsubsiaimidEowsoUpy

havi ng AL 6F R* APRY arf X CisHe %Bgo&fé&r?f nge 'Yg” hdH8k ﬁ{o??hlyef&alglg, da%‘c‘i a%gr bon
atonms, exanpl és thereof "I ncl'udi ng an acefanide group, a penzamde group, a
t et r adenapeRhetERYis Gt mare pyefahbly] ani de group, and a cycl ohexane ani de
group; ureido group such as a ureido group having preferably 1 to 32
car bon @Q% Tgﬁ dimygoaeHiess sk |C9mffee<§0§woea ff‘@ﬁessmsﬁ@,y F@?ﬁ#ﬁl(ésmﬁ}ﬁ BRof

i ncl udi . i di el ) , rei do
O oup: e B e e R R ]
car bon nat omgriradd nore preferably 24 or |ess carbon atons, exanples thereof

i ncl udi i ni.pkde N-pht hal i mi d : .
o Koy (0 n ceiiRfen Bt B B8 ClodliRe St fat e R B B Slotine mavi ng
pr ef er abdrfind); 2R afk&1 ERPQACIPACNEnARN bralh&d, R 8§ QTcedlky gfodPhath e RedblAt O,

exanpl es thereof .including a nmethoxycarbonyl am no group, an ‘et hoxycarbonyl
am no ¢ 68 parben atopistanst yee bradsrrbliyi Infe 2¢reathen atems cxampley thessof tzalbdingk ani no
group, _and a_cycl ohex oxycar bgnyl am no _group; an_aryl oxy carb | am no
oroup’ "B B O RS brall SREE R Oh SRR Bronfe B BRP L BERY 1 A no.
group hkesiphd ppiitef @oaplahekyt @odp, LiphaEral iB oafgidnp.e Pelyifeabl gtodp,t0 24
car bon at ons, exangles_thereof i-ncludi ng a phenoxy carbonyl am no group; a
sul f ondfflery gioynpe BareReqys eroupud Fxshenipeid s5owp chigloPeyy st rariphexlo 48

car bon g r ef | a £ r eof

el ua g e (ARG Phg oA 0 Hiahahl1 EAUBEHPARB M SNEIPPRILIN. =
benzeneraup Haviraprelferaptyo? m 4@ cdrborastenamndanbiegnafieratdly toolfcarbordatams,

cycl ohexane sul fonam de group; a sul famyl am noe group such-as a sul fanoyl
ami no GFHUPICHEFTSRY Islusting aginy! gropp, AR A RIS, %ndoe}rg-b%a-lﬁislrgéom;@p@rﬁbl y 1to
24 car beR, AL eRSs af 65 hhlABE BRfrerabIS! 4401 43%arhbh bt R PR o ami no
group and pZSIuN- egf %yl - Rgxlgd cyl é‘gl f%n@;’ﬂgm ng gro%%?é glél@%)z%e %F%E%Fgﬁé as an
azo gr Gdpattemiatigny, erdreplapihgredf inglBitngaply] gtoopendadapithyl growf;er ably 1 to
24 carhon at on exanmpl es. t hereof. i ncl ydi ng a phenyl a oup and

3 oy a SRl g B AR foutserost s Ry BRI b1 L dhohRe P anfo gr oup
havi ng g bRiralbly 1lot18 Afbonakdifd) cRAAPRs ARfIMHSudtheh eLiBRhyl %roﬁﬁa%l car bon
atons, exanpl es thereof including a methylthio group, an ethylthio group,
an oct yiytiylergup ap-fuayldreurs pél-praridingh gwugy o Lipyridpl groyp.taid-bergothigroddch as
an arylthio group having preferably 6 to 48 carbon atons and nore
preferably 6 to 24 carbon atons, exanples thereof including a phenylthio
group; a heterocyclic thio group such as a heterocyclic thio group having
preferably 1 to 32 carbon atons and nore preferably 1 to 18 carbon atons,
exanpl es thereof including a 2-benzothiazolylthio group, a 2-pyridylthio



cycl opropyl group, an i-butyl group, a t-butyl group, a cyclobutyl group,
and a cycl ohexyl group. [0062] Wien R6 or R7 represents an aryl group, the
aryl groupOi28175k6e418r abl y a substituted2or unsubstituted PERERFN2ZBHELD or a
subst i touhida QLintilzelRg bidupt £4 @@&mymgko@r BtPa b@mtrmbm 4@1 Rg:f pabbwyl Froup
substituted or unsubstituted grou 7, represents
a het esedyasl d slyyewup having M@I@blycfjltﬂ 38ccag€®u§0m§ apd éfoéfr an@fe;abla 3§9 B8tituted

or unsub t|t ted 2- t ien t.ed aor i.tuted 4 pyri dyl
o oup. SebhalbR afiiles Mrol b Rindu SHSbY Y Ho §f s IS 4 o8 or

uns ubs tiibwy ety 1 2reu, adyButyddienthylélys ghsipl fntt £Eher 1&3@&@@@1 gutoag Zhfdioyyl

group, a substituted or unsubstituted 2-pyrimdinyl group, a substituted or
unsubs tFAUP; & SHaI- gsem@tmiragmwa@alésgw gepup sheh a3 ant dkoXyr Zrowe havgeg t ut ed 1-

i m daz 0 r.a
substi ?) k%%rgg%ﬂuﬁnﬁga%%{%&té%ggﬁg%@% %ﬁﬁ; }_ttbl%ggar%og?!l{oglﬁsd !:Xé'm;géés#ﬁg eé’?abl a
subst i tingledin®k muﬂmxbsgmﬁp;h&dﬂﬁxy tghm@nyll -lgtedpgroap, aUBBltokWpRGpoin - .
unsubstituted 4-p rldé group, a substituted or unsubstltuted 2- furyl
group, 1¥PPERSXY .gftmpeat ptogy grn p dadesy! W@ymﬂaﬂ@ agyclgalkylgxy group syglhag ﬁ*t ut ed

or uns ts a
oot SrobirthBRy kroRblor B veiBha el S06 an' ByIBEY BohB shitlos Ml RROERAR' D =
any rrethahngmoafemblym Maebonmmmmamdmase profegatdy 6itd 24 sarbap atoines, etarfiglesr ng a.
compl e t hereof include a divalent nmetal atom a dival ent
metal QT 693 nfu @rqgauf’ RROXYERAYP #RAA bppfdhoghgroup:ch REFranyclicory erQun Bich ae.
Exanpl %%eﬁe?@d’y@ﬁé ok}ngxlo'ti?‘ﬁa%ﬂ Mierably 1 8932 Bborf AtomBdnd More Moferktly 184 18N .
Co, Fe or the , et al C%POfIdeS such as AlCl, Ind, Fed, |ClZ, SnClZ,
Si C12, catrbdnmszﬁxmlas thowpﬂwh&‘lmgﬁ bfqaharm}@eanublxﬁepxmgmunen@a 2hydr'oxi des
such as .S t hese, fromt iLity,
pect 7tk Tihroaygy fes’ RaotLEREp sHEER § MG rEBR Pt AR alb on
sui t abl3b|chﬁboﬁfatdnfi'§3arﬁl(1ﬂ&le%%efeﬁa|ﬁgl mz;t 2} ca'l\B&mxt@ﬁls n@iaﬁiplééQH&ls@Pﬁnélﬁdﬁ"g%f erably
Fe, Zn, My, Si, Cu, , Co, or VO nore preferably Zn,
My, Si rigpethy yowgrcmp;a uigyedl y quy@mtep,pn f AP ZHLY 0X3¥o or VO
tripethyjsy! thyldm@hﬂll deépéilsxl thylstiyl

:?gmmg%@r gxfé g ﬁg)%y%r]%{}%s&c Oagsa}acg E%EJ[{;' vl fgl?preﬂab'i EE§§§ n%{%?l??.%%ﬂ%éﬁ?l en
group, naid pfatelydaoR4aatodrages) erimples E}Q@&ﬁhndlmlﬁ@m@o@mu@gla may be any

group as long as it is capable of bej ng bonded to Ma. Specific_ exanpl es
t her eoﬁ)yvﬁeylemé ZPe? ber&P&'@ms igEoups apd pROYIQHSt STaMRs1an a@f%é(ﬁ%fb"@ﬂ @xy

pr opan t n by
D nouaturafh 8 SRORUAA IS0 h%wl?ﬁag%@g plEirRly SNE148 5o s 4 1080
and [ 3lpr¢faablz)2 toe’i%ca)bonktmng exhmples tHararhindlediug eweﬁmxmarbﬁnypomydgmub; dity,
wat er , arbox hlc acid co nds a d al cohol s, are preferabl e, ter and
car boxJTRIORAEABONA G5% Brae- B T Seatonel SoGeRYs ik A aoaond
exanpl V\D
5039 1 CaiS L P shi i%%?‘f‘%‘%’%%‘sﬁ%{“e ueh go %‘i}&é’i&ﬁg‘hﬁﬁ’égeﬁ“m om a
hydr oxykavigeg @cqferalal.‘/chﬁotﬁ@mbcm aermelangt map: prafepatdys am@aﬂ car&cn dtogrsowpammlmj a

sul f oni fromthe vi uctlo al ogen
St om " aferE B SHiRE R o ho SEREROTY FobSs A EyRRU By SR S St Ria bt S
are prekelgadipthavihgrefca®)y 1 67 MB1garBatome ahd eiort bef@shly 1360URaMOR KBRE
preferab e 0068] In Formula (5), X1 and X2 nmaybind to each other to form
a 5- nesBanplgs thereofinahedingia Nl drmﬁ@wb@arb@nw Ay gioun, avkl-butHearhamoyinayed,

o an ot aPH%I??Fq%§5£€>GB*%§‘°58 R R R )

7- menbaukamoylogy gmap cwisasyt sulfafmogloxaghbarp kvary mrefeyabl vl t61BY cAdrbomu@dms
heterocygle whi as at_ | east one aton1se|ectgd froma_nitro en atom an

oxygen 288 SIGRALE %ﬁbalstaﬂf*&ﬁrbspéfﬁmq - oples theprof ielydang 2 MouiisBY s of t he
Che ot o aRBYIGEERloRD oY a NoBHY Py Bty ol R2RY LIRRABRMERHb PR esen!

descri hecligtifenylRty gempéaemgepretfbmbbzt b 3 cagb@ugome atd owedpreferatie 1o ef er r ed

enbodi of Rl descri bed wat er or
2 oar bodyri né&?las CeREbn ety bRgR] b Bt tle derat o o
group, - s@fenylé: %f?anH@/c @loﬁgxﬂ@ul?&@lfb)@t 8lp;t0 forma 5-menbered or - a

6- menber ed r|n & yrronet héne "Met al’ Conpl ex Conpound r.epresent ed
by For f0038]( en a{}@@ﬂi(}nyloxy[ groapz;;uchms Bo arpl isalf¢r)loxyREroum aRi® pedahbly 6 to

i ndependently represent an al kyl group, an al kenyl group, an aryl group, a
heterocyclic group, an al koxy group, an aryloxy group, an al kyl am no group,
an aryl amino group, or a heterocyclic amno group; R12 to R15 each

i ndependent |y represent a hydrogen atom or a substituent group; R17
represents a hydrogen atom a hal ogen



WO 2012/ 16941518PCT/ JP2012/ 064017 atom an al kyl group, an aryl group, or a
het erocyclic group; Ma represents a netal atomor a nmetal conpound; X2 and
X3 each iwOepRAIGeHIfl y represent NR (i m3whi ch R represenPSTAPHYHPSYEN at om
an al kgb cgiel Bton?s%nﬁ'rﬁ&@lﬂrefgﬁag% to?0% @Wdn e%ﬂb' Fbxa RS ARYALGInGROUP, an
acyl group, an al kyl sul fonyl group, or an aryl Pony group), a nitrogen
at om ahenydspdfenylaky groupr amacyligfowp sacloay aﬁvacyégmuybamg mrefnuabbehtweék& by

L Do ERbob s B Pl aRh e AL BB e 0Py "
al Kyl sgtdupni A gfours afwalayngm 1afRAxdy1 gfdﬁ#pﬁ tetﬁdéﬁahbﬂ%@@u@taﬁma or a

carbon atom ‘to each er to forma 5-nenbered,
6- nenbéy@@lhexgnoylgn@mbem eﬂtoxmgbonahﬂromﬁu@tn@ mlmgycmbnwltgﬁomhawmg her to

f d bl e of
ot g BT S 8. R SR BhrsatRIbEY 570 34 Bbhad o, PetlsineRE s ©
conpl ench@iioa AdtHoRPERBETIY gd)ulpyafahawoarﬁoayl roGh ugiestalet Ak RiASonyl 0073] The

sites on the dipyrromethene netal nz ex conpound represented by Formul a
(6) fr6mAYRNE @Yplqhewlozywmrwééwumm 6edlrt@1t1ba§’érd -methylsyelobepileyent resi due

are no al R' to R17,
Xao Vo enBBEg e i Yyl ChBny 30 Jucka BB b Ll BVEG i i oy,
any 1 etefetablyt7as 3Qreafbh amnfancaﬁdre)praﬁembw 2t©24bdrBon atoyhs lexainplessheesf on R',
R13, R14 and R16 are nore preferable, %nd any 1 or 2 sites on Rl1 and R16
are st MudRg @PpneK¥iaspey] g{%?%fﬂbﬁ@ﬁy agrawg%htas ASAGRBIOYbErodp havngr al  uni t
havi ”pr’%@?réﬂ%lFIQ' th 4%%}8%% é’é&&l nlné S%rdb'fy f14'84 989%5 NomlsNELAMHE A8

al kal i =sol ubfe group to t speC| eused int I nventi on, an

al kal i irsbidiid ®carbamoyl greyp, N Nﬂdleﬂngﬂmmblammyl@m(yupl ad¥- emyl;metyltaadmirncgzﬂ oups of

R' t R17 d Y1 t Y2. of the.di - t d
Ny e L G A N A R S N e e e
to R16gang aN-msthRl- ﬁf-ﬁ{eﬁ?f &rbﬁ%l% goimcﬁi-il Mycﬁl‘éxﬁr‘b@r%ﬁ) 0“81)75] The

preferable and any one of R' and is still nore preferable

di pyrr emmor@nep ﬂ@baals au@npmcegroupdnpuug@rafetpbhf%mrécssmrbléorammﬂar(ch)wmy have a
functi.gn t her .t hap t he al all rou as _long as the effect
of theP feﬁ?/rg i on s ﬁ%rtbofl 2% g)aam %t%ﬁeoml%%g%ﬂt%lwolg&?%?a (6) have the
sane defettiyildrhd0Lrap, RN, Ndib& %/1 aﬂniﬁ@rg%llpa a(tStladeEASRAAS EoRbYa 2 2T 1RSI
preferred enbodi nents t her eo (i ncluding preferabl e exanpl es thereof) are
al so t R@Inograup.RAG ajcyclobexih prigegronpsan andlinpagreup) sdchristan gpilme grpun kaving mul a

(5), pg:f rgﬁy%rtgfﬁr ﬁﬁo%ned@{?g%\gﬁ&%é al%gI ? %c% @ﬁgésfg{nﬂgtog{ eé)&h@?ése[h RGP les”

t her.eo are-al so t i ni |ons as

Ma i n ketudihgan &ilinegdup hed BK\Bf)ﬁtMﬂﬁﬂi)@dupt&iﬂeﬁerbh}&iheQﬁnﬁo goup diudlgas a
preferable e anples t her eof) | so the s Mor e speC|f|caIIy
arong hatsracyc eraming gmwrﬁﬂvalg(myf%ra%bz Dot rerboy %toélééﬂd prose EF%?IF‘?]YdrFO

al koxy ham

al kyl sgiﬁfbgﬁg?b h1gS ?%%gm%gra\tﬁg??/ﬁ%g%ﬁh ?ng%yd%hﬁg ?l?br %a% ar o%lpd géarnﬁlllp C@e
gr oup, ava cabolmglﬁ'g;dupshak/i‘ngmydzfegtbmmto 4focagbdatoms and more preferably 2 to 24
2012/16941519PCT/ P2 064 referabl y.an al koxycarbonyl group, an
ryi ox§IER SO PR haroe b e oM AR OO T Sup. o

nitril eyanessReartide Igmu@ea 99@41@5;1 aflid@geap bﬁﬂtbydycﬁ%a‘(ﬁﬁ»hmaé BiRp; Shieldo more
preferably an al koxy carbong group, _an aryl oxy carbonyl gfFoup, a carbamoyl
)

gr oup, gepupistieh asea wicslopgrown vinglerearahlp | t@r32aa1tban ptomp/Andgnore pusferagholts, and
even r.abl koxycarhonyl qar ar roup, or
o car bansyPof B arle gAY RELIRRA vl BBt 3 PRSP a1 )
subst i aud @N pl[enlyhﬁ&b@ Erdugt &dingldK ¥ou@rsattpas #h ﬁxﬂb@ gtohpttﬁdmg foréfBgblsiq érut ed
aryl group, or a substituted or unsubstituted heterocycllc grouF and nore
pr ef er 455 Garkos %&Suapépwe preferaRlyP4tar dess sarban ripmsg examples tharegﬁm yding &d or
unsubs pec I erred
al kyl %\jr %d&%ﬁﬂggiy ldpd N:??i‘hﬁﬂ@ é?‘%)%% ﬁ 4 duf(é ch’abrﬁg}l ﬁ)e%as ‘??Fe‘;“

speci f akoey@mh&ir@kamfno@omhhvﬁﬁg pmfel?&lﬂyrﬂ |t6148 B)rbﬂﬁ atomsrveld Iﬂdﬂ@\p@efe]{aﬁ@mﬂo R
and ng i'-n_Formul a (6) gpresent an. al kyl grou such as a linear,

br anchéd caigpn gipars: Exaélilm?l wcw&mgr?gmsﬁh%mlmrv ?Lmtka’ BeU &Rbon "at oms and

mor e p%ﬁlfoﬁfféﬁrgc%ﬁyiaﬁlﬂlo]g%oﬁﬂ%t?% &ggéﬁonﬁéxﬂml E8ul. 16 Qﬁro‘é&he aﬂ%&y&%&ﬂlyfl et hyl

group, an et group,  a propy roup,” an I's utyl group,
an i sobuoind grgumwpd axytlobhertyy oxygrachomyl anmexgrbum ranmpylomy é’arboxgﬂzkminb@:ydp group,

a dodecyl group, a cyclopropyl group, a cyclopentyl group, a cycl ohexyl
group, and a 1-adamantyl group; an al kenyl group such as an al kenyl group
having preferably 2 to 24 carbon atonms and nore preferably 2 to 12 carbon
atons, exanples thereof including a vinyl group, an ally! group, and a

3 buten I yl group; an aryI gr6up such as an aryI ~group haV|ng preferably 6

o ”~ ~ e o o Y T T . A~ o o



di propyl am no group, a N, N-di butyl am no group, and a N-nethyl -N-ethyl am no
group; an aryl am no group such as an aryl am.no group having preferably 6
to 36 carWOVBR/¥MISand nore preferabl y46 to 18 carbon aP6REFP2M¥AHHIes

t her eokydhis!ad dir16x Pcdt DO ARTHO PR wma% PreRadtN hxé IMCABoR LA ard more

N, N- di phenyl am no group, and a N-e N-phenyl ami no group; and a

het er opyes¢rpbly drtnd4pathop atems eaampleh dteeqocf éncduding apherwxgcathonylaviinggroup;

pr ef er abl 24 car ref er carpbon at.ons,
bxcarpt Bauloriplifs SR8 et PR AR R v SRRty L S8 RRnaR R L™
gr oup, nr@pRIErAIPY b Ak RErbdh AttRns, 8REMAeStheriSt RRIMINEA AR HHO Yol ARd9] O
those descri bed above, R' and Ri6 each is preferably an al kyl group, an

al keny groglpo%ubuta@ms%foylmngkwpw a earasecblferanidg etnvp, 2 hexadetape s eramgjloup, an
aryl u lic am:.n u and R16 ea i S . nore
ot or TP, SPhes e S CRARE e TSP Ain i AR & £R8 i

het er oaird gro@p baiing plekarhblgrnav@s cafboala&ﬁﬁwndgﬁmmreiefab@m & ¥4 cgbowp, and R’
and R16 each is _even nore preferably an al kyI giroup [0080] In Fornula (6),
when aﬁtoa}smangﬁﬁmere%lna udngya Ng¥-ainsoryd suldanpeyl grsug groapwad embelyi-Ne group,

an al k

o oup. S8l TR 480 Py 20 ALK AR AR B A 30
Capabl earbbn btre'rrmgtnﬂ lm[d:rh @refa'abkytll tbll’t4&ﬂrbdntatd§1’ay, chempleb saréaftistudihg b phenyl
substi t uent ﬁé'ggt hat | ? described below with regard to the substituent

group POSRYP A A2 5O EXHBN it i s substltut ed with two or nore
substi er ent
rom elup b L AKPRG ERfu bR WERRVED D RIE AR 1548 Safibn Hobls

r epr esemt mNR, praferatily dged4 asrbom a@msowgpgmﬂesmcmpf mcluding A methybthiongrows ansed
her ei n

or anchEUOBREGRT o 5P LD PG ArRah g Er Ol iy A e eupasRh & tive and

nor e prEAEI @%bl‘ip flavifg fh%f&a%l?@rio 3R Qﬁﬁm%{@ﬂp&%swﬁehbw tdigld gbén et hyl
group, an et gr oup &io pyl group, an isopropyl group, a butyl group,

an i sobigmgl e@nmjv th@re@f ivg lnggarmpyltlao Ige%sﬂ a@ﬁ@tﬁp}yclac thiegioyd hec&yas group, a

ar oup. neifigeilie SBRFBIARY brsRe R B a2 G Binl wBl RO B e AT Y oup

havi ngcgrbed atoaldl yxatnples tRére6AinbRIdingt @%e@ﬂﬁhlﬁﬂﬂﬂﬂﬁb @f(ﬁfpaﬁ) Qypy&dtyﬁhlb?gr@@f, bon
atons, exanples thereof including a vinyl group, an al gr oup

3- but eﬁndla JPhendistrazelthip grouy éiyalkme}ﬁné& g@hlpéw;h Sgarrbal nwggrgwéf er abl y 6

to 36

t her eo %pr ug&%g?e{a(g%%ny %B%OS%SE%@ é’re r&%{a‘%& ngrigﬁ%rg%lpﬁg{ne’r%%% Ic group
such aﬁqeaeomatodudmg/m Hod:ecgmesuhinlyhgnong, q:raybnhbxbrygrbup suddascardogisulinghs and
nor e preferabl at ons, | es reof i ncluding a

27t hi OBPIIP GBS PrefeBbO RS A OLR PRTeEARG L0 2% SBYR FHRA ny)

group, egardpleYthbR¥E 1n9fu%{% ﬁhe%ygﬁﬂ" %91 oﬁﬁoirb@lkﬁﬁﬁ lgr isqiilazel yl group, a
1- pyrazol yl1 group, and a benzotrlazo -1-y1 group; n ac$

2012/ 16&4?55@.@@@2@1/21%6@@%1}91 48 sarbéon atsmaand oydre gre(ﬁcrpblbrdvtpri@

prefera 1l to 24 ¢ and no ref er abl y rbon at ons,
Do) S8 ok SRR A e R 5‘5‘8‘&@“&5 o st taro. 8

ethylh pﬁb?SMSQIf@MD gréupdg Bﬁ@f}’duliﬁﬁﬁl%%u;ﬁ@ﬂ ipEIS I ANRNRNENpIE PLRyIRR Y]

al kyl sul group such as an al kyl sulfonyl group having preferably 1 to
24 car Bdfpné({%ﬁwpaﬁh@wcéﬂ pilEcmat gioup. an qdylsglfenyl gsorpaendrs cydsmpl es t her eof

 Sopr ond Rt FRDY LS Gamy ArRy R B 1 LB AT PR By €48 By

group satbbn awndandidre ptefenylly @baumafb@ww&gn@regixﬁplabtmr&fﬁmﬁdﬁ}n arbon atons
and nore preferably 6 to 18 carbon atonms, exanples thereof including a

pheny! Bhmisfonyreseny amdce knaglihylsylfonylrssun: agribupoy!|mogzuchas a|sw§4m@yloup

an al k

a1yl 5o H Bl Agtpec BAAb Y32 ordER oo MR EHREKELe e B BRI AR,
subst i txdangdesvheteofiinsludtg 4 sudfaimogt groppt HNIN-diproedanfaned] gﬁiupy\a Ni-etthylr:légar dto
t he su rou for Rl jn For When it is ubstitutedeith

t Wo . or Qﬂ%t%ﬂgﬁﬂgg ltgﬁ ady- Sé‘ﬁfLﬂI RW@%B@%’%‘?X%%?H@ @?‘Bﬁﬁ%CX‘FE epylsihamedne as
or dif n I

i ndepe%ﬁ%ﬁﬁl ;JH; eégpgggg%%\gﬁ{ngl %&ggg%%lnéla{%{ﬁ]%@yg@ggp nglﬂg? re\fgraﬁlﬁgl B has

t he saf® cabbn afonisemd asorRpofferxBlydrtoX? cdemardtdies] eamaples thenabfikdudingher red .
enbodi nents thereof (including the preferred exanples thereof) are also the
same. [0084] I'n Fornula (6), Rl11 and Y1 may bind to each other to forma
S-menbered ring (for exanple, cyclopentane, pyrrolidine, tetrahydrofuran,

di oxol ane, tetrahydrothi ophene, pyrrole, furan, thiophene, indole,
benzof uran, or benzot hi ophene) a 6 rrenbered r| ng (for exarrpl e ,



WO 2012/ 16941523PCT/ JP2012/ 064017 may be synt hesi zed according to the

met hod described in US Patent No. 4,774,339, US Patent No. 5,433, 896,
Japanese WA2BR(16AP| i cati on Lai d- Open1JIP-A) No. 2001- 2Z26FgR201Y/Ae4AING, :
2002- 15h8%%ypH B&%& rét, 8 betidx h&6;1 andla phd§ hoﬂf&ﬁﬁl bup;

1835- 1?5 yp @B %‘g@f et gxlby felroat gmem s%)ri/l mVoI Y %70 P 5, 389
(1990) an@p@bpsnh@myl gminorgroviesUsE s acpéxgmhumh AMinEony hayhg m:fer@hhnl 320157
of JP-A 00 92970 t The specific
dye of pﬂgnpﬁw\%s% 1hore éare %épP AN qsféfjcarg'on %émp e\&%mp'leﬁgher!snc gl&dlﬁrg a -
dI pyrr @r@m&@pﬁo@hrﬂ@cﬁamg@ grog aad @m&rtitylrmy;ﬂroypmﬁbﬂmnw gomnt mul ti mer

i ncl udi &? a di pyrronet hene structure preferably has a structure derived

fromal Aorangribese deserifted b, &< 286 Mo duersh prefarablyiancateylaminer oD, afhi ch
2 et gfﬂ‘%’é@%ﬁ“’f&’e&ﬁ T SRS FATPRUNG, LERKEE ERAS WP YA 1 RN

conpl emﬁmmup,obr@rsuufaumm reréupe Réahd Rk edeh arli(ﬁ’e phifaiablgch darlunagmide group,
di pyrronet hene conpound represented by Fornmnul a and a netal, or a netal
conpourdireife gruer @t alkpyycartonyl Amigaer oipn ar ﬁé*ﬂl&rnaea gr@kp,c%n%@%dwm is
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preferé‘m@og 4h 5,000 to 16,000, and still nore preferably from6,000 to

12, 000. AmMME thds8BePRibeNhbAMERAGRI RPL&GHh Befiab ?% A cArBoh A Bodgdran

5,000, color transfer of a colorant caused by heat freatnent, srearing of a
col or anh arddkatarbatiyé gulupt & carbareeylgrours en alslqyﬁsuisfohyl@mup, @a iasyl anfenyl @naip, 0 get
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to 2.5Q, Preferably, it is from1.00 to 2.20 and npre preferably from 1. 00
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wei ght diyst) ka&%l&gn i ndi cate the values that are neasured by gel perneation
chromat ogr a C) . usi ng HLOBZZOGPC (trade name, manufactured by Tosoh
corporati on) Anegehogeidestrited labevt, RO WP R’ ded:aehtprefm;abl?lasxmmtumdlmul ated.in

ternms of po WD 2012/ 169415 4PCT/JP 012/ 064017 [.0096] The

spect P PEER IR S AR PR BB 6 A 2ot oot RS Wb o gr oup.
Exanpl e@sstitul @té?@é}’ch@ %&d@' EnDROMR RNGleHALmBrLme R 2 9 Rte@oPhOS PhoNO.
group, and a sulfo group t hese, a carboxyl dgroup is preferable. -From

the vi empﬂqshtut@fallsxhgr@zm @m@smtntegmaomm@gwmmmwl bed bel ow, the acid

| bly f /g,
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| nvent| on include a di nmer, a trinmer, an oli %éi and a pol yner. [0098]
When t KBeGHigereples herepbincluge § yaathd grow apgthy] awypl 3 eranyAgiosn. #eact i on, a
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pi gmentcyciobwyegroup, a cyclopentyl group, a cyclohexyl group, and a benzyl group. More

preferably, the alkyl group represented by R® or R’ is a branched or cyclic, substrtuted or
unéubstituted ailkyl group having 1 to 12 carbon atoms, and specific examples théreof include 7
an isopropyl group, a cyclopropyl group, an i-butyl group, a t-buty! group, a cyclobutyl group,

a cyclopentyl group, and a cyclohexyl group. Still more preferably, the alkyl group
represented by RS or R? is a secondary or tertiary, substituted or unsub_strtuted alkyl group

having 1 to 12 carbon atoms, and specific examples thereof include an isopropyl grpup, a



Exanpl es of the conononer include a styrene conpound, a carboxylic acid
nononmer and an ester, am de, imde or anhydride thereof, and a vinyl
conpound. W02012/16E%énpl es of the styrené conpound incl ud@cgtw%@%/wm
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m chl oromet hyl styrene anples o unsat urated carboxylic acid
i ncludé&r@®rylic acid, met hacryl ic acid, maleic acid, fumaric acid, itaconic

d, pd. 47 but hoxyl
St T 0 ARG ufF o 0 B EREER At hIRIRTR e
met hyl uasibefitut dﬁmhylegrb@g or £sdwdﬂuway&tday1hbsaait@m fﬂﬂ@pgfouQSirﬁfmo&Ut yl ester,

octyl ester ester, 6-tetranet hyl- pi peridyl ester, . :
1,2, 2, Qreéergblmaawb@tﬁy@d&r Hn?j’é"ﬁil‘@&qd risnglrgrognd 243-( 2- benzo t r| azol y1) - 4-
hydr oxypheny t
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di met hytbsaiitetor misbydmaaal dahielyiqirby, amuﬂﬂltutﬁd epuhsuamtded 4dp)ﬂfd§'ﬂ)gfou§m de,
butyl anide, dibutyl an de, hexlyl am de, octyl anm de, ﬁhen am de of .
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conpouadubstitdted er mslubitxtateéﬁdieezothiaxzollyy groopy ebaﬂ)eﬂlmtedandmhhbstmyéd pyrrolidone.
[ 0100] .The copol yneri zation ratio hetween th rrerl zapl e pi.gment nononer
and coiBKBAY! QPP gBBWH Oﬁﬁnﬂ’??s?Wée\ﬁﬁyBgaéqeiyf lbd%rﬁrﬁ‘a‘g?tﬁ‘é‘gfl T pi gment
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f r om 5thyenyd @R, g suhwtltlﬁied wp‘eubstlttmede@ygdmlf grohe apubstiteted valbheibgfigheet-
nononer, O 2012/ 1694 525P ﬂt i#/ 064017 .one structuhgﬁg}mlt r epr esent ed
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represeﬁgmltlg}edﬁo vl gfddp. [0102] Structural Unit represented by Formul a
(A [0103 {: In Formula (A), XAl represents a |linking group forned
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ol repoving.,one to
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struct uf ﬁqrmiﬁgZa c@nples, edmtiféxambleg ﬂldﬂa.@)f@lﬁdlﬂdbl e{( dikaleat rhytapabmrre divaink Gietal LA2.
represents singl e-bond or a divalent |inkin oup; m represents an

i nt egePX‘FlPoarﬁ‘GalleBt myetabilrode W.aélvzaleﬁmﬁsw ?ch ~structures within [ ] may
be the sane r e | dto
each ot her viﬁgarg lfgl(t)ﬁr?g&)gmu&e vé: t ’bori gﬁ%ﬁom%{_% &Bylép%o kB

coor di ﬂmlll@nnietamdhlofxﬂdsflﬁl]:h thF(Ci; In{1aF &) T1OKAISn®112d SXA2 aedc}tdlgdeqnaﬂndent I y

repr _esg)rglldeéi sdclh lIn(g agd W metq hygroxuﬁg such as Sl(OH)z

' [0064] Among these, from the viewpoints of stability, spectral characteriétics, heat resistance,
light resistance or production suitai_bility of tﬁe complex, the metal atom or metal cofnplex is
preferably Fe, Zn, Mg, Si, Pt, Pd, Mo, Mn, Cu, Ni, Co, TiO ‘or. VO, more preferably Zn, Mg,
'Si, Pt, Pd, Cu, Ni, Co or VO, still more preferably Zn, Cﬁ, Coor VO, and most preferaBly Zn;
[0065] In Formula (5), R' represents 5 hydrogen atom, a halogen atom, an all;yligroep, an
aryl group, or a heterocyclic group, and preferably a hydrogen atom.
[0066] In Formula (5), X' may be any group as long as it is capable of bemg bonded to Ma.
'Spec1ﬁc examples thereof include water, alcohols (for example, methanol, ethanol and
‘I'Dropanol) and the c'ompounds described in "Metal Chelates" ([1] written by Sakaguchi
Takeichi and Ueno Keiheiv(1995, Nankodo Co., Ltd.), [2] (1996) and [3] (1997), etc.).

‘ Among thes‘e, from the view point of produéibility, watef, earboxylic acid compounds and
“alcohols are preferable, and water and cafboxylic acid compounds are more preferable.

[0067] In Formula (5), examples of the "group that neutralizes the electric charge of Ma" |
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ring to be formed may be either a saturated ring‘or an unsaturated ring.  Further, the ring of
the S-membered, 6-membered, or 7-membered ring may consists of a carbon atom onIy, or

may form a heterocycle which has at least one atom selected from a nitrogen atom, an oxygen

" atom and/or a sulfur atom.

[0069] In preferred embodiments of the compound represented by Formula (5), R* to R’

each indep'eﬁdently represent the atom or group mentioned in the preferred embodiments of

_ R* to R? described above, R" represents the atom or group mentioned in the preferred

embodiments of R' described above, Ma is Zn, Cu, Co, or VO, X! is watér or a carboxylic
acid compound, Xisa hydroxyl group or a carboxylic acid group, and X% and X* may bind to
each other to form a.5 -membered or a 6-membered ring.

[0070] - szyrromethene Metal Complex Compound represented by Formula (6)

[0071]

Formula (6)

X“ | X7
R (XN. R

[0072] In Formula (6), R" and R'® each independently represent an alkyl group, an alkenyl

group, an aryl group, a heterocyclic group, an alkoxy group, an aryloxy group, an alkylamino

- group, an aryl amino group, or a heterocyclic amino group; R'? to R'® each independently

,repre'éent a hydrogen atom or a substituent group; RY represents a hydrogen atom, a halogen

|nk|ng % ? p formed by polynerization in the invention is not
and Fwmay bi rxttsz a@fbotél%@@mﬁﬁemgmb@ed,rﬁh cated by *



, CO2HOH, 0- - CH HR2CH2C, H2C 11l -CH2-C -CH2 -C --CH2 ? i* |
X-13)' (X-14) ( X-15) [0107] In Formula (A), LA!' and LA each independently
repr esentWa 281248PH5pbond or a dival ent 1Bi nki ng group. LAPCAAB2UIX9648ETh ~

I ndepengentanialikse BEQHLR ad] gwia?} ort dhcRetoOclidnsoils M4 &?%eﬁtbﬁ%@dtal ameehed, or
cyclic alkyl ene group having to 30 carbon atonms (for exanple, a nethylene

gr oup, mghalepmpounds XyrandpX” each mdependghidy eepgesouiNR4inpywhigh Reigpregerdsip, and a
DU et R 8o P AL RSB LG BRI BRI
Z 8?2 } Ilggél ,5%1%) lé)lk }%?ég%li l }'%ﬁ Zlgrl %1?&19[ agsoali grouy¥a r'utrogen atom, an oxygen atom, or
- asulfur atom; Y and Y* each independently represent NR (in which R represents a hydrogen
atom, an aikyl group, an alkenyl group, an aryl group, a hetcroéyclic group, an acyl group, an
alkylsulfonyl group, or an aryl sulfonyl group), a nitrogen atom, or a carbon atom; R'" and Y!
may bind to each other to form a 5-membered, 6-membered, or 7-membér’ed> ring; and R'® and
Y? may bind to each other to form a 5-membered, 6-membered, or 7--membered ring; X'isa
group capable of being bonded to Ma; aﬁd arepresents 0, 1 or 2. The dipyrrométhené metal
complex comp’oupd represented by Formula (6) includes a tautomer. |
[0073] The sites on the dipyrromethene metal complex c’onipound represented by Formula
(6) from which 1 to 2 hydrogen atoms are released to form a pigment residue are not
specifically limited, and it may be any 1 or 2 sites of»R11 to R, X', Y' to Y2 . ‘
| However, from the viewpoint of syhthetic suitability, any 1 or 2 sites onR' to R'®
and X! are préferable,‘ any 1 or 2 sites on RY, R R™and R'® are more preferablé, and any 1
or 2 sites on R“ and R'® are still more preferable. ‘

- [0074] When a pigment monomer or strucﬁtral unit having an alkali-soluble group is used in
a method for introducing an alkali-soluble group tb the specific dye ﬁsed in the invention, an
alkali-soluble group ‘may be introduced to any 1 or 2 substituent groups of R" to RV, X!, and

Y' to Y2 of the dipyrromethene metal complex compound represented By Formula (6).
Among the_se substituent groups, any one of R to\R16 and X' is preferable, any one of R,
‘RB, R and R'® is more preferable, and any one of R"! ahd R s still more preferable. -
[00_’75] The dipyrromethene metal complex compound represented by Formula (6) may have
a functional group other than the alkali-_soluble group, as long as the effect of the invention is
not impaired. , |
v[0076] R2to R¥ in Formula (6) have the same definitions as R’toR®in Fo‘r.mula (%),
respe‘ctivel/y, and the preferred embodiments thereof (including preferable examples thereof)
are also the same. R'” in Formula (6) has the same definition as R'® in Formula (5), and the
preferred embodiments thereof (inchildi‘ng preférable examples thereof) are also the same.
Ma in Formula (6) has the s;clme definitions és Mé in Formula (5), and the preferred
* embodiments thereof (including preferable examples thereof) are also the same.
[0077] More speciﬁéally, among R'? to R inF ormula (6), R'? and R" is each preferably an
~alkoxycarbonyl group, an aryloxy carbonyl group, a carbamoyl group, an al_kylsulfonyl group,

an aryl sulfonyl group, a nitrile group, an imide group, or a carbamoyl sulfonyl group, more



| i nki ng group, a -CH2=CH2-, -0-, -S-, -NR-, -C(=0)-, -SO, -S2-, a linking
group represented by the followi ng Formula (2), a |inki n% g{}oup represent ed
by the foVPIMAEIHSrnul a (3), or a |inRing group repres@hTEB2BY0INE

follo préfeﬁBIy%' aakd;éy);arb@ﬁylagrblzmlsh@gyl@fwbcicxl?«v%rdug i@araﬁdoﬁ»grbmpﬂshng two or

nore of them (for .exanple C(=0) N(R) -, and:
- C(=0) @119y15ul-f9f11§1| gIoUR arr@tpﬂ@g@npsanann%gr@gemr&{ %ﬁl?armyl avllﬁqnyl grovwpstilbmors y|

: t T th
O vent PReRLR PR E N an aryiory BB I KRB A ek IR i<
exer t egrodp)dFhide grc{@l@% cérBalﬁQj?lrﬁulfa@yl(gZduﬁ and éyen MBrer@efe®®NaE a hydrogen

atom an alkyl group, an aryl group, or a heterocyclic group; R3 represents
a hydr ety %armﬁ.%groalps@bwqumatbogyb&rsupwr@éﬁrl@mﬂ §I08R- i nteger fromO to
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nor e p ferably O \[0111] In Fornmula (A), Dye represents a pignent residue
t hat euf9ned 2 V% emovi ng one to (1 + n) hydrogen atoms from a pi gnent
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isopropyl group, a butyl group, an isobutyl group, a t-butyl group, a hexyl group, a 2-
-ethylhexyl group, a dodecyl group, a cyclopropyl group, a cyclopentyl group, a cyclohexyl
group, and a l-adamantyl group; an alkenyl group such as an alkenyl group having preferably
2 to 24 carbon atoms and more preferably 2 to 12 car-bOnbatorr\_ls, exémples thereof including a .
vinyl grbup, aﬁ allyl group, and a 3-buten-1-yl group; an aryl group.such as an aryl group
having prefefably 6 to 36 carbon atoms and more preferably 6 to 18 carboﬁ atdms examples
thereof mcludmg a phenyl group and a naphthyl group; a heterocychc group such as a
" heterocyclic group havmg preferably 1 to 24 carbon atoms and more preferably 1 to 12 carbon
| atoms, examples thereof including a 2-thienyl group, a 4-pyridyl group, a 2-furyl group, a 2-
pyrimidinyl group, a 2-pyridyl grouﬁ, a 2-benzothiazolyl groub, a 1-imidazolyi group, a 1-
‘pyrazolyl group, and a benzotriazol-1-yl group; an alkoxy group such as an alkoxy group -

- having preferably 1 to 36 carbon atoms and more preferably 1 to 18 carbon atoms, examples
thereof including a methoxy group, an ethoxy group, a propyloxy group, a butoxy group, a
hexyloxy group, a 2-ethylhexyloxy group, a dodecyloxy group, and a cyclohexyloxy group; -
an aryloxy group such és an aryloxy group having préférably 6 to 24 carbon atoms and more -
‘preferably 6 to 18 carbon atoms, : examples thereof including a phenoxy group and a

\ naphthyloxy group; an alkylamino group such as an alkylammo group having preferably 1 to
36 carbon atoms and more preferably 1 to 18 carbon atoms, examples thereof 1nclud1ng a
methylarmno group, an ethylammo group, a propylamino group, a butylamlno group, a

| -hexylammo group, a 2-ethylhexylamino group, an isopropylamino group, a t- butylammo

_group, a t-octylamino group, a cyclohexylam_ino'group, a N,N-diethylamino group, a N,N-



[0114] In Fornmula (B), XBl represents a linking group formed by
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group, —a phospho group, a sulfo group, an acyl sul fonam do- group,

sul fon IquybI groypoanpatkevtyl erqupedreamadsyhgrouhend i omchﬁreactplsrwzsn alopexpre&rral?lyor

| ess, and sglll nore preferably 5 or-less. The anionic WO _
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it fornms an ionic bond with M thou]gh speC|f|c exanpl es of the anionic
group &faipdassalkpregroyp) wryltoné grqwpesn flsklamsnggroup; an argbamigotgieyn, of & t he
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substituted, it may be substltuted with a substituent group that is described below with regard-
to the substitﬁent group for R! in Formula (1). When it is substituted with two or more
substituent groﬁps, the substituent groups may be the same as or different from each other.
[0081] In Formula (6), X* and X> each independently represent NR, a nitrogen atom, an
oxygen atom, or a sulfur atom. As used herein, R représents a hydro;gen atom; an alkyl

~ group such as a linear, branched, or cyclic alkyl group having preferably 1 to '36 carbon atoms
émd more preferably 1 to 12 carboﬁ atoms, examples thefeof including a rhethyl group, an
gtﬁyl group, a propyl group, an isopropyl group, a butyl group;,an isobutyl group, a t-butyl |
group, a héxyl group, a 2-ethylhexy! group, a dodecyl group, a cyclopropyl group,a
cyclopentyl group, a‘cvyclohexyl group, and a 1-adamantyl group; an alkenyl group such as a
alkenyl group having preferably 2 to 24 carbon atoms and more préfer'ably 2 to 12 carbon
atoms, examp_les thereof including a vinyl group, an allyl group, and a 3-buten-1-yl group; an -

- aryl group such as an aryl group Having preférably 6 to 36 carbon atoms and more preferably -

- 6t018 carbon atoms, éXamples thereof inclu;i‘ing‘a phenyl group and a naphthyl group; a

heterocyciic group such as a heterocyclic group having preferably 1 to 24 carbon atoms and
inore preferably 1 ,to 12 carbon atoms, examples thereof including a 2-thienyl group, a 4-

' pvyridyl‘ group, a 2-furyl group, a 2-pyrimidinyl grorup, a 1-pyridyl group, a 2-benzothiazolyl

group, a 1-imidazolyl group, a 1-pyrazolyl group, and a benzotriazol-1-yl group; an acyl



-S-NTrRa 0 WD 2012/ 16941530PCT/ JP2012/ 064017 unsubstituted pyridi nium

group, a substituted or unsubstituted im dazoliumgroup, a substituted or -
unsubst i tYPS8128P41dni um group, a subseiltuted or unsubst PCEVEBYPIHAGEPhoni um -

group QkoupRich ake adyff Rf@f}ervalglﬁefeﬁam& BtoS2DEArbét At Ehs ANTBIYré! Predérabliy 2 5
particul arly prefera [011 I n Formul a (B), mrepresents an i nteger

fr om 0 18caghon\atams, gxarsples ﬂwerq%tr@IqummraaceMgr@mwbdor reoummel-as or

e | o QLGRR G BRI bR LY 1ol R R TR P 8 s S ™
pref er abhy a&@lshﬁb@ﬁ%rrodﬁ Qi) prefeZablyDRE24p 6&{)813 atohms hdaord préfedbBi i 1o 18rmr e

preferably 0. [0119] In Fornula (B), resents a plgs ment corrpound
havi ng cerben@iqmys: Fxarsplpeihereof mghidipga mgth yéwaggwgwum@gueﬁw ulfeayl grgu@@pau ned

by re

LS e A RSP Al P L RO TR e o,

coval entylagfotyl group haviag pestetablario@4aaeso dierhs @mu inefwbrefewﬂ)eﬁa@ll& caﬂbhey are
| i nked to each other via an_ionic bond or a coordination-bond. [0120]

St r uct GAPs, BTRPIFe heeoé cauling a Pl utopid)grppang a naph ftyiszliijonylrgrpap mula (C),
Lci TAS

Lol T ORUREATIS, A AN oA Al B M) LR BV BB Py
hydr ogen aﬂstytlmltfoﬁylogm@,m gmn'yﬂ sulfonyd gmhphepremytedl”tgf RI |nwfrtremurb$theled wathraict ur e.

e B A S S R NP SR S Bk, e
o B (P B s miarmm, o Wb S SR (1
shown. groups may be the same as or different from each other.
[0083] In Fermula (6), Y' and Y* each independently represent NR, a nitrogen atom, or a
, carbon atom, and R has the same definition as R of X? or X described above, and the
preferred embodlments thereof (mcludmg the preferred examples thereof) are also the same.
[0084] In Formula (6), R" and Y1 may bind to each other to form a 5-membered ring (for
- example, cyclopentane pyrrohdlne tetrahydrofuran dioxolane, tetrahydrothrophene pyrrole,
furan, thiophene, 1ndole benzofuran, or bénzothiophene), a 6-membered ring (for example,
| cyclohexane, piperidine, piperazine, morpholine, tetrahydropyran, dloxane, pentamethylene
sulfide, dithiane,A benzene, piberidine, piperazine, pyridazine, quinoline, or quinazoline), or a
7-membered ring (for example, cyclohei)tane or hexamethylene imine), together wrth carbon
atoms. o ‘ - .
[0085] - In Formula (6), R'® and Y? may bind to each other to form a 5-membered ring (for
example, cyclopentane, pyrrolidine, tetrahydroflrran, diexolane, tetrahydrothiophene, pyrrole,
furan, thiophene, indole, benzo furan, and benzo thiophene), a 6-membered ring (for' example,
cyclohexane, piperidine, piperazine, morpholine, tetrahydro pyran, dioxane, pentamethylene
suIﬁde, dithiane, benzene, biperidine, p_iperazine, pyridazirle, quinoline, and quinazeline), ora
7-membered ring (for example, _cycloheptane and hexamethylene imine) together with the |
carbon atom. _ | _ » o ’
[0086) In Formula (6), when the 5-membered, 6-membered, or 7-membered ring that is
formed by binding between R" and Y' or R' and Y’isa ring which may be substituted, it _
may be substituted with a substituent group that is described below with regard to the
. substituent group for R' in Formula (1).. When it is substituted with two or more substituent

groups, the substituent groups may»be the same as or different from each other.



[ 0128]

(4) WO 2012/ 169415PCT/ JP2012/ 064017 [0129] 34 [0130] WO

2012/ 16941535PCT/ JP2012/ 064017 [0131] Copol ynerization Conponents

WO 2012/169415 , 929 PCT/JP2012/064017
[0087] In Formula (6), X' is a group capable of being bonded to Ma.  Specific examples

thereof include the same grbups represented by X' in Formula (5), and preferred embodiments
thereof (including preferred examples thereof) are also the same. In Formula (6), a
represents 0, 1 or 2. |

[0088] In preferred embodimerrts of the compound represented by Formula (6), RZto RY

each independently represent the atom or group mentioned in the preferred embodiments of

R’ to R® in Formula (5) above, R'” represents the atom or group mentioned in the preferred
embodiments of R!® in Formula (5) above, Ma is Zn, Cu, Co, or VO, X is NR (in which R

represehts a hydrogen atom oran alkyl group), a nitrogen atom, or an oxygen atom, X° is NR

* (in which R represents a hydrogen atom or an alkyl group) or an oxygen atom, Y' is NR (in
p yarog

which R represents a hydrogen atom, or an alkyl group), a nitrogen atom, or a carbon atom,
Y? is anitrogen atom or a carbon atom, R'! and R'® each independently are an alkyl group, an
aryl greup,'a heterocyclic group, an alkoxy group, or an alkylamino group, X'isa group
which ié bonded to Ma via an oxygen atom, and a is 0 or 1; R and Y! may bind to eéch
other to form a 5-membered or a 6-membered ring, or R'° and Y2 may bind to each other to
form a 5-membered or a 6-membered ring. 4 )

[0089] In more preferred embodiments of the compound represented by Formula (6), R% to
R" each independently represent the atom or group mentioned in the preferred embodiments
of R’ to R® for the eompound represented by Formula (5), R represents the atom or group
mentioned in the preferred embodiments of R'®in Formula (5), Ma is Zn, X* and X* each are
an oxygen atom, Y' is NH, Y? is a nitrogen atom, R"! and R'® each lndependently are an alky!
group, an aryl group, a heterocyclic group, an alkoxy group, or an alkylamino group, X'isa

group which is bonded to Ma via an oxygen atom, and ais 0 or 1. R” and Y' may bind to

each other to form a 5-membered or a 6-membered ring, or R'® and Y? may bind to each other

to form a 5S-membered or a 6-membered ring. '

[0090] From the viewpoint of the film thickness, the molar absorptiorr eoefﬁcient of the
dip&rromethene metal complex compound represented by Formula (5) or Formula (6) is
preferably as high as possible. From the Viewpoint of improving the color purity, the
max1mum absorptlon wavelength Amax is preferably from 520 nm to 580 nm, more
preferably from 530 nm to 570 nm. The maxrmum absorptlon wavelength and the molar

absorption coefficient are measured by using a spectrophotometer UV-2400PC (trade name, .

- manufactured by SHIMADZU CORPORATION).

From the viewpoint of solubility, the melting pomt of the dipyrromethene metal
complex compound represented by Formula (5) or (6) is preferably not too high.

[0091] The dipyrromethene metal complex compound represented by Formula (5) or (6)



The specific dye of the invention may be only fornmed fromat |east one of
the structural units represented by Forrmulae (A), (B), and (C).
Al t er nat iWBI2)12/16pESspeci fic dye may bé@€3forned from at | B&IUPYIYIGP1E he

st ruct i beliyhih®sizE&PARERIMESD tBY nEﬁ’fdd‘He@&d{eﬁ)m U aterdNb. 4G743839, BB Pk

structural unit (in this case, | east one anong at | east one unit of the

st r uct iNaP,438i806, heptneée BmeenAmhc%@mrhwd (@W}n (JK’EQ) N@|r200©24§7h'@1 ,dRoh Ner
Sot e 08182 BT ST AL ARe Rl { ikt R B s Pl 6roup-

(such ®pger @al l}@embanfrponemi@uphmphw 5088910.990). Bpedifcallgriup}thba a side
chain thereof is preferable. Her el nbel ow, sBemflc exanpl.es of

anot heidessribgd inupaihgraph Noap B ISROUAT ob k-4 Ne 209892P thmiag bagsed inthe ed ¢ o
them .. }4\@3012/ 16941537PCT/ JP2012/ 064017 [0133] Further, the follow ng
struct 0FAf "Units in which an unsaturated group is contalned in a side chain

t her eof{0@02¢ Ths epRifeS @yeadTlthie lnsetid@sis prefomblyyaFipneat moNinee iidndng a Exanpl es
of the unsaturated group include an ethylenically unsaturated group (for

exanpl diPYaromstieae sypctyreoud e igtarit yoiely aiyfhe riemestryyitigicpinsludinga he 1 ke),
o0, U SR B LB} 3 5 DRG0 ARt
2012/ 166hpEIRBAIHoURP O 2{atohfkt Thereof, which are obtained from a dipyrromethene
compound represented by Formula (M) and a metal or a metal compound -
‘Furthermore, the dipyrromethene metal complex compound or tautomer thereof
which-are obtained from a dlpyrromethene compound represented by Formula (M) and a
metal or 2 metal compound ispreferably a dipyrromethene metal complex compound that is
represented by Formula (5) or (6) described above.
The pigment multimer is described herein below.
[0093] The specific dye in the inyention is preferably a pigment multimer having a
dipyr_romethene structure, and the weight average molecular yveight (Mw) thereof is from
15,000 to 20,000, more preferably from 5,000 to 16,000, and still more preferably from 6,000
0 12,000. ' | | | |
When the Weight average molecular weight (Mw) is less than 5,000, color transfer of
a colorant caused by heat treatment, smearing of a colorant, alkali dissolution resistance, and
solvent resistance tend to get deteriorated when a blue pixel is prepared using the dye. On
'the other hand, when the weight average molecular weight is more than 20,000, development
- res1dues are 1ncreased 1n particular. »
[0094] The dispersity (Mw/Mn) of the pi‘gment\ multimer is preferably from 1.00 to 2.50. |
. When the dispersity (Mw/Mn) is more than 2.50, color transfef of a colorant caused
by heat treatment, smearing of a colorant, alkali dissolution resistance, and solvent‘ resistance
tend to get deteriorated when a colored film is produced. Itis neceSsary that the dispersity
-~ (Mw/Mn) is from 1.00 to 2.50. Prefefably, it is from 1.00 to 2.20 and more preferébly from
1.00 1o 2.00. | |
[0095].. Further, the weignt avérage molecular weight and molecular weight distribution
‘indicate the values tllat are measured by gel permeation chromato graphy (GPC) using HLC-
8220GPC (trade name, manufactured by Tosoh corporatlon) (development solvent; NMP

- detection; RI, and calculated in terms of polystyrene)



[0135] Pignment Multiner represented by Formula (D) [0136] [0137] In
Formula (D), LD represents a Il inking group with valency of m(i.e., an
m val ent WORRIZW94Foup); mrepresents2dan i nteger from 2PCEHIRBA2/06EN mis 2

or nor ¢godehe The kpketfiy ®% dFthdW@erfRh frefetdbdy SeHiEnR8n MlkallisbfuBleaitbud.r om each
ot her; and Dye represents a pignment residue that is obtai ned by renoving

one hydr ogenEaempies pbthetaialiso gro@bmﬁb\ld@(ﬁ Gaskaxyh groe, aiplssphentegthepe

structure, / In rmul a ny from2 to 80, nore

ot ef or 405 9t grong: QRS R LS ERERRIT Y o' 10" {0138 nen mis 2.
sui tabl e exappim®sheofiewpanddfsaliehie u!;d mkpmgalmﬁdgimfya&&@faﬁatbe;bvbmé_@m i ncl ude
a substltuted or unsubstituted, linear, branched, or cyclic alkylene group

havi ng value of 88 spesiBedyaisdreferabiy framdhpmanols tesk hyiealés. grosuprefesdle fiop ene

Qubst; CBTR AsiRBe Pl R S SRR D7 AR B0 EREsD St o (i o

exanpl ¢00%7] pEeaybesef Gieaperifn dycofithp tvealienmciide lapi);me@ a$tinsi, ah Vligémer:
unsubstituted heterocyclic linking group, -CH2=CH2-, -0-, -S-, -NR-,-SO,
- S2- aa%apawneﬁku ng group formed by connecting two or nore of them (for

exarrp 0098 ) N(l%] @ pﬁranen%l't@er’ls sy%hesm@i INg/%)cholargenzat@noreactﬁ) d

-N(R) represents atom ‘an a ?<y| group,
an arylpolynmuigablememohet emmzmotnec) cgheauhan those mentlomadpbes iohot dpecificuldy ent
Ilnklng ﬁ:aégwhenmls Iudea,llnklrll_l%ngroupv\hlch|sf_orrred
f rom aliEwisedp IoNEaSdLiS PolyBReTTZblE 'btgepﬂlanmﬂ@alv & RSTTGR RIMGMGF oup Tent i oned
above, and eE%&’ﬁbﬁ§ onhetcBﬁmﬁ&ﬁEleﬁqcIﬁHS E%{lﬁeﬂe%ln%%né aséé%&xghl:”a&

unsubstituted arylene group (such as a l'ene group, a
1, 2, 4- phmoylee aed g entgy, armdealnmddplsmﬁlydamthmmémdgr\onnpi)con@ohmd erocyclic

RN A% I SR °“%F§y%mar9neah53 ot | 'S”EI i
Dr ef ef 3Rkl P.cARGH AN \By SRE Ghd hfcbARA in the invention by -
pol ymerization of a pignent nononmer whi ch C nt ai ns t he di pyrronet hene
structure repxasples eflolprutsarirdted taboxdiclaoidimtladé 4gryli¢ BdidOheth¥@ylic acid,
2012/ 1?ngaélle]i? §c91§ Cf-lt_llrri]allz')l% %g:'zcl/ Re?c%(r)l}c?a01d citraconic acid, mesaconic acid, and 1-butyne-2,3,4-

tricarboxylic acid.

[0099] Examples—of the ester of unsaturated carboxylic acid include methyl ester, ethyl ester, .

2-hydroxyethyl ester, 'propyl ester, butyl eéter, octyl ester, dodecyl este_f, 2,2,6,6-tetramethyl-4-

piperidyl ester, 1,2,2,6,6-pentamethyl-4-piperidyl ester, and 2-[3-(2-benzo triazolyl)-4-

hydroxyphenyl]ethyl ester of the 'oL,B-unsaturated carboxylic acid. -

Examples of the amide of unsaturated ca.rboxylic acid include methyl emi_de,
' 'dimethyl amide, ethyl amide, diethylamide, propyl amide, dipropyl amide, butyl amid‘e,
dibutyl amide, hexylamide, octyl amide, and phenyl amide of the o, B-unsaturated carboxylic
é_lcid. ‘
Exémples of the imide of unsaturated carboxylic acid include maleimide,

itaconeimide,N-butyl maleimide, N-octyl rrialeimide,’and N-phenyl maleimide. Examples

of the Vinyl compound include vinyl acetate, NV—Vin}‘fl earbazole, and N-vinyl pyrrolidohe.

[01 OO] - The copolymerization ratio between the polymerizable pigment monomer and

comonomef varies depending on the type of the polymerizable pigment“monomer. However,

the comonorﬁef is present at the proportion of from 5 8 to 10,000 g, more preferably from 5 g

to 1,000 g, and still more preferably from 5 gto 100 g, with respect to 100 g of the

polymerlzable pi gment monomer

[0101] - The spec1ﬁc dye in the invention is preferably a pigment multlmer Wthh has at least



[0141]
al kyl

- O =0) N( REP2012/169486) 0-

In Fornula (1), Rl represents a hydrogen atom a hal ogen atom a

group, or an aryl group; L1 represents -N(R2)C(=0)-, -0C(=0)-,
a group repregented by the foII@ﬂﬂﬁgﬂﬂymﬂﬂrh (2),

n

group hLge Et?@&lrﬁta?ﬁjmpr\épré?,@ntf:@bg eVinela CRY, T8, &r 8), or €bnt@ind HRURpY ERLERER ed by

the foll ow ng Fornul a

represents a di val ent I'i nki ng” group; mand n

each ||stie<ptelr¢deme$qnteddm&a‘mrﬂa@)or 1; Dye represents a pignent residue which

cont ai
al kyl
For nul

t R2 t hyd t
D SRR St B0 c o oup. [0142]  RORR (R )k

01y Fornul a (3) Fornula (4) [0143] In Fornulae (2) to (4) above,

represents a hydrogen atom an al kyl group, an aryl group, or a
het erocyclic_group; R3 represents'a hydrogen atom or ‘a substituent group; k

represents a |nteger romO to 4; and when k is 2 or nore, R3's nay be
same as @f djff 1 _ffomeach other. In Formul ae (2) to (4), * represe
a site

represents a

[0144]

structure represe

di pyrronet hene st ucture
-(L2),,-(L1)",-C(RL) =CH2
mand n are O, th@ye( RT)
conpound containindg the d
represents a hydrogen ato
2012/ 16941540PCT/ JP2012/ 0
aryl group, it may be eit

sitel for ponding with L2 in Forgula (1) or Dye (when n=0).

for bfndl wth a - C(R1)=CH2 group in Formula (1), and **
Speci fi cal P‘ the
ed

ormul a (1) ' a pi gnment co und ining t
aV|ng t h rlrab]e gro Hﬁ%géﬁ ed by

nt
grnvp~r oduced to a pignent

pyrronet henq structure. [0145] In Formula (1),
a hal ogen [at an al kyl group, or an WO
4017 aryl ‘group. jen Rl is an al kyl group or

er substitutked or bstituted. [0146] When

is an al kyl group, it is a substituted or unsu tituted, linear, branch
or cyclic alkyl group preferably having 1 to 36 carbon atons, and nore
preferably 1 to 6 carbon atons. Exanples of t he aIkyI group include a

met hyl
QVOUD,
aryl

havi ng

L N R O e e R St T S

%#@sen!sta snsgleb@rrm@fta divdlest mﬂmgn%&ubﬁ tmwﬁegftseﬁyb pEnRAR rdd{RECRAN Y
e

to 18 carbon atons, nore rably 6 to 14 carbon at ons, and

still mbiancdhyfremaping oge ol tm éazwln@gw AlOBWETONER pigshens compeuns having the oup
i nel Udarp‘??rr%t}l%%lne glrrﬁ)éfl?rea&dz Iaeppe%&}i}g chr¥1nk91 gltlgup formed by polymerization; L2

represents a single bond or a divalent l1nk1ng group; m represents an integer from 0 to 3; and

* when m is 2 or more, the structures within [ ] may be the same as or different from each other.

Dye and L** may be linked to each other via any one of a covalent bond, an ionic bond, and a

: coordmatlon bond.

[0105 ] In Formula (A), X! and X*2 each 1ndependently represent a hnkrng group formed by
polymerization.  Specifically, X*! and XA2 each 1ndrcate a moiety that forms a repeating unit

which corresponds to the main chain formed by a polymerlzatlon reaction. Further, the

‘moieties shown between two * each correspond to a repeating unit.

Examples of X*' and X*? 1nclude each 1ndependently, a hnklng group formed by
polymerlzatlon of a substituted or unsubstltuted urisaturated ethylene group and a linking -
group formed by ring-opening polymerization of a cyclic ether. Preferably, it is a linking
group formed by polymerization of an unsaturated ethylene group\ Specific exemples
thereof include the linking groups (X-1) to (X-15) shown below. However the hnklng group
formed by polymerrzatlon in the invention is not hmlted to them -

In the followmg (X-1) to (X-15), the site indicated by * repreeents linking to L™ or
LA ’ | |

an

R2

t he
nts

i gment rmonorfer whi ¢h contains the di pyrromethene

he

ced t %5? Furt hernore, when both
rec:ly intr

R1

an
R1
ed,



[0147] When Rl is a substituted al kyl group or a substituted aryl group,
exanpl es of the substituent group include: a halogen atom (for exanple

fl uori ne, WORDPBYi6HES brom ne, and i odi 86; an al kyl groupPSligR2MEg0@A17] ky|
group m@Myﬂg preferably 1 to 24 carbon atons and nore preferably 1 to 12
car bon gﬂs, exanpl es thereof including a nethyl group, an ethyl group, .a
propyl (35— p, a butyl groG¥;2hn isopropyl groyX-3 t-butyl group, a

2- et hyl hexyl group, a dodecyl group, a cyclopropyl group, a cyclopentyl
group, a cyclofgyyl group, and an adamantyl group; @F.aryl group such as an
aryl group haviing preferably 6.to R4 carbon atons, dnd nore preferably 6 to
12 car bomr-&brs~—exanpl es rieldtdGnerudi ng a pkf ""-p--gT)up and a napht hyl
group; a heterdpyclic group such a heterocyclic dfoup havi ng preferably
1 to 24 carbon atons and nore preferably 1 to 12 carbon atons, exanples
thereof including a 2- thienpyl_group, a 4-pyridyl group, a 2-furyl group, a
2-pyri ngxligyl group, a 1-p tﬁA group, a 2-bEXzé) hi azol yl group, a

1-im dazol y1 grogp.Ha 1-pyrazolyl @Houp, and a benzotrmagpf,- 1-yl group; a
silyl group sugﬁ a¢ a silyl grgB” having preferabl i, to 22 carbon at ons
and nore prefenably 3 to 12 carbfn atons, exanples thereof including a

tri net hyrsehHprCaroup, a fTTéﬁﬁ?T Tyl group, A t¢ipteyTSi Iyl group, a
t-butyldinethyﬁsilyl group, and a t- hexyl di net hyl si &yl group; a hydroxyl
group; a cyano'group; a nitro group; a sulfonic acid group; a phosphonic
acid grozgé.s car boxyl group; an al koxy group such as an al’koxy group
havi ng p{&Fddably 1 to 24 cbXb8h atoms, nore prgf @pbly 1 to 12 carbon
atons, and still nore preferably 1 to 6 carbon atons, exanples thereof

i ncl udi ng aGRathoxy group, an ethoxy group, a 1-butoxy group, a 2;putoxy
group, an igoprepoxy group, a t-bitoxid group, a dodegyleimsg; .thgng_a
cycl oal ky-@pM—gimup—such as a cycloperg yl oxy group or a cygl opexyljoxy
group; an aryloxy group such a&gaA\ar.“ y group having preferably* 6 to 24
carbon atons, and nore preferably GN o 1Z carbon atons, exanpl es thereof

i ncl udi ng a phenoxy group and a 1- raphthoxy group; a heterocyclic oxy
group such ai§? Bgterocyclic oxy_group having preferably 1 to 24 carbon
atons and nok 'bvrferably 1 to @%-kbkbon atonms, exargX-49)t her eof

W2012/ 16941541PCT/ JP2012/ 064017 i ncludi ng a 1-phenyltetrazol -5-oxy group
and a 2-tetrahydropyranyl oxy group; apgsilyloxy group suchChls a si |l yl oxy
group havingpreferably 1 to 24—egHjeg-atons and nnLq;maeéeLably 1to 12
carbon atons; examnpl es thereof includijng a trinmethylsilyl¢xy group, a

t but yl di met h§ yoXy group, and a _gFphenyl net hyl silyl gxg~group; .an
acyl oxy. group as a acyl oxy gro vi ng preferably i 24 carbon
atons and nore praferably 2 to 12 cakpont atons, exanple her eof i ncl udi ng
an acetoxy group, a pyval oyl oxy group, a benzoyl oxy group,| and a :
dodecanoyl oxy group; an al koxycarbonykoxy group such as am al koxycar bonyl
oxy group having preferably 2 to 24 carbon atons, nore preferably'2 to 12
car bon atonBCKaﬂH)still more priXdrBbly 2 to 6 carqu;qg?ns, exanpl es

t hereof including an ethoxycarbonyl oxy group and a‘t-bu‘oxmcarbonyl»oxy

group; a cycloal kyl oxycarbonyl oxy group such as a.cyﬁbp@ecyL_oxycarbonyl
OoXy group;. -an_ LE} car bonyl oxy ggoupisugh as an aryl oxy ¢ar bonyl oxy
group hégrﬁg H&E%e|a%|y 7 to 24 cag%%% ﬁtogg, and nore preferagbly 7 to 12
carbon atons, exanples thereof includiny a phenoxy carbony f group; a
car banmoyl oxy group such as a carbanoyl oxy group having pre |y 1 to 24

carbon atons, nore preferably 1 to 12 carbon atons, and still nore
preferably 1 to 6 carbon atons, exanples thereof including a - »

N, N- di I halm AQL QLA ' ‘ yl
Car bar| oy PEF S LAY ASRRUP Bof ildhotlily RARREMRInAE B 0P BAIEP

sul f amtipkmg\groppou .S anh Laseah sndepamdentlp xgpregeatpsitatiiungl prefebsahltgd 1 to 24
car bon at ong, re preferably 1 to 12 carb atons, and still nore

or cf o 4B Branghed. ek Faliylshe Eraup JABInEd PR GHIM AT UAPHERRE R di et hy!
sul f anQydiO¥nIErBLP) afRfhyRert REQR K riSiHl AR L&frﬁ)y FpyRme 3o kd 5 YhiyRay! oxy
group sucﬁﬂégg%nﬁgﬁkylg%?fé%;ﬁgxyngrogp hgvi gagﬁg?érg F?ﬁﬁ to Zigcarbon

at ons, goaupg, Psubbtented|oy ubsubstiiBedcay looe gauip e ying odo SOidatbommt@nptfef eraniglly, 1t o
6 carbon. atqns, exanples ereof including a nethyl sulfonyl ox roup, a
hexadeAMCBIIFFHTPBAN & PeRISTal TR Er o), & e QP ERrsd PFraesan ar vl
snl f onyl oxy group such as an aryl sulfonyloxy group having preferably -6 to
24 carbon atons, and nore preferably 6 to 12 carbon atons, exanples thereof
i ncl udi ng a phenyl sul fonyl oxy group; an acyl group such as an acyl group
having preferably 1 to 24 carbon atons and nore preferably 1 to 12 carbon
atons, exanples thereof including a fornyl group, an acetyl group, a

o o .. I

.




[0150] O the substituent groups described above, a hal ogen atom al kyl
group, an aryl group, a hydroxyl group, a sulfonic acid group, a phosphonic
aci d gr o0 2812814P436xyl i ¢ aci d group, amn al koxy group, aRCEEIPIEIP644tOup, an
al koxy GakReRYbupd¥ YCHLACR,-, B0CYS| oak Ky (@) Ry ! ®6)- A 1@ikbhe &Bupr YI oxy

car bonyl oxy group, a car%annyloxy group, ‘a sul anoyl oxy grou

al kyl smpfrcmmedby thy followinmbermplla @) a‘bmiyng)ggpugrranpsenm bycthe f@ﬁxmpg an

car bonkarage§holbs B arpregieRment i PasRoit 0 pir HEKGEGRD o

sul f onagpk ekefolth By lnﬂqﬁgl i@ BPboresd tnémgf&lésaamgléd NRYaH@myc@Eeoup are
preferabl e, an alkyl group, an aré~ group hydroxyl group, a sul foni c
ge

aci d gC&u@)N@R)p laod p@lb‘r{i’)@ hcilderginoByeprasanss zbby@rpgqp zet@mdargalbmlpgroam aalakylx y
group, .an ar p, an al koxycarbonyl oxy group, an aryl oxy ,
carbonﬁpnyy %%%09%3%é¥%ﬂﬁnyloxy group, a sul fanoyl oxy group,- an

al kyl sul fony Ime< divaleatnkia® giuplin Sél ihemtioAdyn@Nkitsd AR1126 YdngHs AbPe et of
al koxycar bonyl group, an aryloxy carbonyl group, a carbanoyl group, a

car bon#hfi igeergiopupexeatedul f onami de group, a sul fanoyl amino group, and a
sulfan@yl ﬂroup are nore preferable; a hydroxyl group, a sulfonic acid
group, ~a phosphonic acid group, a carboxylic acid group, an alkoxy group,
an aryl oxy group, an al koxycarbonyl oxy group, an aryl oxy carbonyl oxy
group, a carbanoyl oxy group, a sul fanpq?l oxy group, an al kyl sg2f onyl oxy
group, an an&Ls l.oxy group, a yI group, an alk o car nyl .group,
and an aayLoxngéEgg%yl group aagﬁgtlﬁ e pref __fabl ?g Jﬁdroxyl
group, a suhiﬁﬂﬁéﬁ90|d group; ngqﬁﬁ@oxyllc acid gr6g9¢q§ﬁkalkoxy group, an
al koxycar bonyl oxy group, a carbanmoyl oxy group, a sul fanmoyl oxy group, an
al kyl sul fonyl oxy group, an acyl group, and an al koxycarbonyl group are-
partlcularly pre erable. [0151] Anong the nore preferred suybstituent groups
descr i bduotbuvle, ( sul f oni ¢ faoihigeo ) a carboxy”F@ramuBi up, an al koxy
group, -an al koxycar bonyl oxy group, an al kyl sul fonyl oxy group, and an

al koxycarbonyl group are still nore preferable, and a sulfonic acid group,
a carboxylic acid group, an al koxy group, and an al koxycarbonyl group are.
even still nore preferable, and a sul fonic acid group, a carboxylic acid

roup, af, i e nula
0 S S S I ol B B,
agd rra;:gz mtstefofeydhi groap,e ckm;geemtsa% ?ydarogerﬁast??l dJ%alesggglmlimmlt gEMBkeﬁréseE&raﬂml a
Subst | tupesd i %@@E heny 3§féﬂ(§?d§% BT e gAns e o evEnt Sopeeachut ed,
it nayogﬁrsubstltuted Wi th the substituent group described above. \Wen the

substituent  group is substituted with two or nore addltlonal substi t uent
groups, the hdBorniudaeal) KUl tepresentya sitporaydine withe- C(RHECRR gosupdinf f er ent

"0 =of ol Ehag Fosipleseily 235 torbohih it LERURRRE B Bo RHASITS)- be ow

a 9r°“lP01r1©Pfﬁ§ Rgm Roreprsénté 8n inde WorOO 1cA3.97 WikBn hEREs eRd8dpldal For nul a
(4) bel Her ei n, represents a hydrogen atom an al kyl group, an ary

group, P%\%Vs alabféareéh@w@d 4Sc,0rgi|1f&19nt fragn 8&th qtherFo Sirnilaly, Mhen exisdpiranorsf an al kyl
group, f’thl L/:g.r uqrg,bea{ﬂgsarget er orcd)({fére&fgo %Qchgtﬁr esented by R2 include the
al kyl 8 ary rou erocyc roup that are descri bed above as
a subst it uenIn Bératifa {A))r nﬁlsqawfsﬁabtyuﬂrﬁdtegbmd)mgm@pnﬁiﬂ@lp@féiamw drut e ar y|
WO 2012/.16941545PCT/ JP2012/ 064017 group represented byRl, and the preferred
enbodlﬁ%%?gnﬁﬁ@#ﬁg?y@tncludlng the preferred exanples t hereof) are also the

sane. ented
by Rz 124 1he MR (PL P RrRE s R Ren bl BLORKSlhfeath Bl FRRR)
connecta Ot wi)thiydieken atothsviiean aipigment sonpoduddiiazihgiht digywonethen® s@uedek t | onal
substituent grqups, e_addi tiqn uent roups may be_the sane as or
different frOhteaui @{%ere ap@ise{ﬂ%@? itﬁ%@f ©ach @ﬁb&lﬁ ap¥ OPe QB FRMRIEY

For mul o4 )ant?§A19WoncP 288 94BofIRpIiBR BOAED BRérRM ee(drélmi@@d t%‘@acl?ﬁfﬂe@wgr oup

represented by Formula (4) below that are expres L1 in. Fornu
are dessiéietond @kEtprdir@iogddnd- 7-N

[0112] Structural Unit represented by F ormula (B)



Formula (4) [0158] In Fornmulae (2) to (4), R2 represents a hydrogen atom
an al kyl group, an aryl. group, or a heterocyclic group; R3 represents a
hydr ogen WOSM269HSsubst i t uent group; 2& represents an i RCEJEIZPGHHD to 4;
when k{hg3p or nore, R3's may be the sanme as or different fromeach other;
* represents a site for bonding with -C(R1)=CH2 group in Fornula (1); and
** represents a site for bonding with L2 in Fornula (1) or Dye (when n=0).
[0159] R2 ip Formulae (2) to (4) has the sanme definition as R2 in Formul a
(1), and th prekgrr d enbodi nents thereof (including the preferred
exanple§ ' : 'so the same. [0160] In Fornulae (2) to (4), R3
represents hydr ogen atom or_ a substituent group, and exanples of a
substituent® p resentegd by R3 include the substituent groups that are
descri bed aboveifB1a substitjuent group ffor a jsubstituted al kyl group and a
substituted aryl*group as Rl, and the erried enbodi nent thereof
(|nclud|ng the preferred exanples thérgjfi\are al so t feoanka (B)represents
0, 1, 2, 3, ?é WW%& .Ls ;4_@2 or_4. a§§2s may be the sanme as or
dlfferent fron1 ch er . When t substituent group represented by
R3 is a group which can be fjurther suybstiituted, it may be substituted with
t he substituent group descrilbed above™ =onnjection with RL, and when it is
substituted with two or nore additional*substituent groups, the additional
substituent groups may be the same as or diffjggent fromeach other. WO
2012/ 16941546PCT/ JP2012/ 064017 [ 0161] From the vi ewpoi nt of synthesis, L

is preferably -N(R2)C(=0)-, -0C(=0)-, - C(=0)N(R2)-, or -C(=0)0-, nore
preferably -0C(=0)-, - 0)N(R2) or~-CX =0) 0-, and still nore preferably
-C(=0) N(R2) - or [0162] ‘Next, L2 in Formula (1) is described. L2

r epr es §it14] alnFaratuim(B), Khkiepesguto a pinknig@oqofonaed by pblymermatidﬁ( IRf} =CH2 group
when n=0) with.Dye red exanples of L2 incl kyl.ene
o o, Fertbssts Ry Rongtos vl b S i st 5 g ByhieR e bt
0 =0) 0- ,
%:g R52))@0Cr(mlr(l) ﬁ?%%nf) ?&@f%ggg‘él?%%%l?n bE)ﬁng ﬁgt%gbs}beé ng%ﬁ@geg(n%lgmenwmuﬁﬁ )
- S2- , corgapMERBOYpyrramgthege stoucturgyhti¢hehas 4 groug carlabls qfdgxsmmg@nucbmc bpdir al

di val en oy e bonded one anot m a new di val ent

1 ki g Pl R R A0 P R R ol R RS R A P I S8 B ogen
at om andrefdsyitom Givpn themighatlt cgmgu@nd oF>? aeﬂa@steﬁfs@qmdmgsgr@ﬁpﬁﬁmemrml es of
an al kyl group, angaryl group, and a heterocycllc group as R5 and R51 '
i ncl udeoltm@naqﬂm Lgr 60pssents g singlechnnd os adii vaderd ligkipgigreury lrwyrqsmi@ are.

descri hg u r -
enbodi rregﬁ ﬁ‘ﬁ? g(g% 2 %hé{' {)1}1%5%1’ es?ﬁﬁxg@enggi%?ﬂ ﬁ}aﬁggeo %a%geraes Al so t he
sane. Aiffeadrk fﬂongean:hmhear yDy¢ anﬂjb may breliigteday eadhootheroipanyeicasendogdlehy RS

or R51. may be sugﬁt tuted with thg @ﬂbstltuent group described above in
connectPh 2i9HC ppnd, 3pdia cAXHMation Bordihstituted with two or. more additi onal

substi {qu} §POYPS ond ﬁ‘ﬁn@@%ﬁlagB?ha\seUtﬁérsérﬁé’&éﬁmﬂBM%(mﬂAlbﬁldtrﬁ% same as or
di fferent from’each ot her Wien L2 1s an al kyl ene group, an
ar al ky Fermeulg €Ak pespectivety, and therpeefgrred geopedfincndimmythb predértdueaxampsasibereefit ed or
substltuteqh Mhen t he al kyl ene group,. aral kyl ene group, or arylene group is
subst i 1LADE 58Ny be substituted with the substituent group described
above in conxé%:aﬂcpln”vanahn R Forafith ($)@iavé thel sam@WRShitiodt 8dx™ 4dy t¥Qn@m pre
addi ti onal substituent groups, the additional substituent groups.may be the
sane afoprulaiA}.aespaetivehnan@eiprefered scope (includingethe preferssdaxamiphesiteereoyr oup,
an ara55¥&9&gsgﬁgup, or an arylene group, an al kylene group having 1 to 12
carbona an aral kyl ene group having 6 to 18 carbon atons, and an
aryl ene gr oumhhgmupge;ﬁestemea&y(mnﬂmmnaxr&) mdwbdoax@ﬁg%qbbﬂoné\as ﬁhﬁk&dp@ﬁl% group
having 1 8 carbon atons, an. aral kyl ene_ g roug having 6 to 16 carbon

8

at ons, ogh%m&h%dewt‘é Rye gﬁ%blonmolag oeatceorﬂ;pa@an pd. atHﬁsgramcaﬁ@bl@ of

f t | kyl
Al R Ll e B e U L e SN
corrbl npteferablgfanlahmamdgrbﬁp havispabKaalfil@or ilersS Wil s zLI:arthxy-l Igfd%@) &phéypho -

-,or - - and L2 is an alkyl ene group haV|ng 1to
2 car BisHPat B‘ﬂﬁo b éﬁ“&ﬂcK&ﬂ%&W@“@% BIPUR: PRGOS BIPC o RIS PAEIEHD: an

aryl eng, e ngx%‘d ﬁgs ?ﬁf{? o8 of AP 3LiR Wore ﬁféfé}lai§1¥f|5t31119sset hE aﬁ'l%}ﬁcng 2 to

18 carbon ato car bonari de group



WO 2012/ 16941547PCT/ JP2012/ 064017 having 2 to 18 carbon atons, or an

al kyl am-no carbonyl group having 2.to 18 carbon atons is preferable. Mire
pr ef er abl'YyO 2812¢6MIfnat i on in which LI 20s -0C(=0)-, - C(=OFRIRR2/0648}7 -

C( =0) OgréiptndyZhdve adlomt b¥h@bea EsR8Ratiay bt ith @ hStefRK Bl gdup BB M=AiR Dye.
aral kyl'ene group a having 6 to 16 carbon atons, an arylene group having 6
to 12 d,\écvrs@nefmagmn foras 2l iRyictbahd wathidp. hAltherghospeeifie 2xamplss af die@npnican

al kyl car bonam,de. .qr haying 2.to. 12 r.hon at ons,. or al kyl am.no

car bongloGR B HERHBRE BN B Bl Riskou AR ASPLT dp Bl AR e

pr ef er @Rdiipled RoRpRIsBRE b ORdiogeniiofl) ahialkiy grdab 4 M@buﬁ,qﬁ aHeter@dyRticand L2 i's
an al kyl ene group having 1 to 6 carbon atons, an aral kyl ene group ‘a havi ng
6 to 12'¥®r bon atons, an alkylthio ether having 2 to 6 carbon atons, an
al kyl c ﬁ%Tanide group having 2 to 6 carbon atonms, or an al kyl am no
carbon@? group having 2 to 6 carbon atons is preferable. [0166]

Her ei nbel ow, exanpl es of the pol yneri zabl e group represented}ﬂ(}

-(L2)"-(L1),,- C(R1)=CH2 in Formula (1) are s mm.';gwever, t heyi nventi on
is not limted@» them L WO 2012696941548PQT/ :28§g§064017 HQH%g_dﬂégﬁ' H
W@Q =80 —o07 b

9H3CH2 *r (D073 0 CH 3 _

O | o o) O
o R -
S\ LY * _ "'
)0 ¢o
0O 0eQ . 9°©
*~§-N-TR  *~$-N-g—~R "2NTR
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[0117] As a cationic group represented by A in Formula (B), a substituted or unsubstituted

~ onium cation (for example, a substituted or unsubstituted ammonium group, a substituted or



030 NHNH 00 H3C. 6 CH2CH2 [0168] Exenpl ary Conpounds of Specific Dye
Her ei nbel ow, exefqg ary conpounds of the specific dye in the invention are
descri bedVOBO2/¥PHES| nvention is not IiBfited to the fol | BGMAE2MEXEHB ary

conpoungsubsReGRY Slirldenitiezrexs ARLBSttued @m&itutehﬁm‘i@rzﬁﬁﬁmﬁg%'ug, § based on
mass. For obtai ning the exenplary conmpounds 2-1 to 2-5, ‘the '

const i tsubstisied ocwmpbsiwed wplferiumasoup, asibuisited enursabstisuted phasponiuret hacr y|
o T he cropt 8 iR Prefe it Gholbled sponlufibro S pRRIUED RSB ont of
a pi gngot1syulis Femiuls (BY, n epesass ah adedyy ol § 6231 ZWhef is2 60061 patad to Zn
w th an gqui nol ar anount of the constitutional -.conponent which nakes the
conposi¥ | §maydejthe sane as or different from each other.  Similarly, when m is 2 or more,
plural L®'s may be the same as or different from each other.
In Formula (B), m is preferably an integer from 0 to 2, more preferably 0 or 1, and
still more preferably 0. ’ B
{0119] In Formula (B), Dye represents a p1 gment compqund having the dipyrromethene
structure, or a pigment residue that is obtained by removing one to m hydrogen atoms from
the pigment compound. o | »
In Formula (B), Dye and LB? may be linked to each other via any one of a covalent
bond, an ionic Abond, and a coordination bond.  Preferably, they are linked to each other via
an ionic bond or a coordination bond. - - |

[0120] Structural Unit represenied by Formula (C)
[0121]

* Fothzia (C)

1 Dye—L%'—

| [0122] Ih Formula (C), L' represents a single bond or a divalent linking group; andvDye
. represents a divalent pigment residué that is obtained by removing any two hydrogen atoms
from a pigment compound having the dipyrromethené structure. L% in Formuia (C) has the
same definition as LA in Fbrmulé (A), and the prefefred scopé (including the pfeferred '
examples thereof) is also the same. |
‘ [0123] Hereinbelow, examples of the structurél unit containing the dipyrromethene struﬁtu’re

included in the specific dye of the invention are shown.
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WO 2012/169415 » : PCT/JP2012/064017
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WO 2012/169415 39 PCT/JP2012/064017

[0125]
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[0126]

(2-2)




-% 2-1 83 17 2-2: 77 23 2-3 71 29 2-4 65 35 2-5 60 40

b+c(wm

33 - - PCT/JP2012/064017

WO 2012/169415

[0127]
(2-3])

W
=
=z I
o=
O ,
I§ —
h 0
fwsff MHN.M. j = | |
S A, St
T I )
o. N\N &
N _fn\ ,}fv
GEN_ /)
O o Vi
T L )
w__h , .f\ ﬁf wm
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(2-4)




[0171] Table 1 Exenplary conpound Constitutional unit containing

di pyrromet hene structure Constitutional unit of copolynerization conponent

Conposi t iR 2P i68+16or copol yneri zat i on, (% by nass) Se 6RAPEY WP ENL
[0129]

(2-5)

~ [0130]
(2-6)




Third conponent 101 1-1 G1 H1 85/10/5 102 2-1 G1 - 90/10 103 2-1 G1

H1

" WO 2012/169415 - '35 PCT/JP2012/064017
[0131] Copolymerization Components '
The specific dye of the ,inventionvmay be only formed from at least _bne of fhe
structural units represented by Formulae (A), (B), and (C). Alternatively, the specific dye
may be formed from at lveast_one of the structural units repreéented by Formulae (A), (B), and |

(C) and another structural unit (in this case, at least one among at least one unit of the

v structural units represented by Formula (A), (B), or (C) and another structural unit preferably

contains an alkali;soluble group).
As another structural uﬁit, a structural unit having an alkali;solublé group (such as a
carboxyl group, a phosphono group, or a sulfo group) in é‘ side chain thereof is preferable.
Hereinbelow, specific examples of another structural unit are shown, but the

invention is not limited to them.



85/10/5 104 2-1 G1 H 2 85/10/5 105 2-3 G 7 -

- WO 2012/169415
[0132]
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[0172] Synthetic Exanples of Specific dye Her ei nbel ow, synthetic
exanpl.es are descri bed for several specific exanples of the specific dye.

However, WREI2A\W&HEion is not |imted3fTo them W) PCT/JP2012/064017
2012/ 1@@1‘8@?5Fﬁ’@fférJﬂﬂéQél?dv(zlﬁé@tﬂctﬁx(awﬁ}s inyHiflesd enfurkse gﬂiugwc&ﬁﬁaéwﬂpb 1-4
The pignent nononer 1 (5.0 g) shown bel ow, nethacrylic acid .68 g), and

240 my Sige chait dliseefrase alkp preferebly uemaaSna @qmertzaage aempesteat.di plesiof n 32

\T/asOfst Bl ST B R IR Sl NS mREREY GobP S SR bR " ©

2,2" - ftbtgs 612ad1‘?1%} hp,&r@jﬁbfp@@hﬁ)orwn@hla@dﬁdi Whet ficha skhetral 240 1§T@se9fheat

dlnethy -azobhi s(2-met hyl propionate) was further added tw ce with an
i nt er vagsistANCE apd solyent spristaice @Fe IMNP¥ssi ng t he tenperature to 90C, the
nlxturg i further stirred for 2 hours. After conpletion of the reaction,
the re ck n m xture was added dropwi se to 400 ml of acetonitrile. The
crystakﬁnobtalned W@f? filtered, tdwmreby obtai g the exenpl ary conpound
1-4 (4.8 he pi gment nononer 1 shown bel ow nay be produced in

accordance mnth the synthetic nmethqod disclosed i pyJP-A No. 2008-292970.
Furt hers; ie wei ght- tage nol ecuftafr wei ght of exenpl ary conpound may
be contn 1 ed by. adje tlng t he anouyfity of chain transfer agent and the

reacti on fenperature,and the di spedsity thereof be controlled by
nndifyiné?f%e type aéa‘annunt of SQi.ent used for<ge-precipitation. [0174]
[0175] Syfthesis of genpl ary Conpo he pi gnent nononmer 2 (20
g) showno w, netha ic acid (5. and 520 Y of thionalic acid as
a chain transfer agent iwere disskoedﬁln 150 m of propyrene gl ycol
nononet hyl ether (PGVE), and the m was stirred at 85C under nitrogen
at nosphere, and 1.2 g of dinethyl 2,2'fFazobis(2-nmethyl propionate) was
added thereto. Then, 1.2 g of WD 2012/16941552PCT/JP2012/ 064017 di net hyl
2,2' -azobi s(2-methyl propionate) was further added twice with an interval

of 2 hautss, and after tmereasing the ternpérature to 90C, the m xture was-
further stirred for 2 hours. After conpletlon of th- r a tlon the reaction

m xture added dropmn to 2,000 nl . to |t stal s
obtaineiﬁ?@?e filtered,; ereby obt ai ni ¥ e“exénp ary odb nd 2-3 (21.2
g). Bas on Il NWR spé rum the ellnlnafion of the proton peak derived

from AcO S found and t erefore it was c hlrned that main chain

carboxylig acidijis coordi ateg i ke the ex Iary conpound 2- 3. The
plgnentfpbnoné shown Bel oW "be prod d in accordance with the.
synthetic fethéd disclosed in 9P-A No. 2008-292970.- The wei ght average

nol ecul ar wei ght of the exenplary conpound y be controlled by adjusting
the anobunt of chain transfer agent and the reaction tenperature, and the
di spersity thereof may be controlled by nDdlfylng t he type and anount of

sol vent @wged for re- pré@ﬁpn%iggon - (G-10)
o

(G-11)

D s}
O3 ; \
y O OH
, s) o
§0H
[
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[0176] H2C CH [0177] As described above, the specific dye in the invention
i s described. However, one type of the specific dye is preferably used in a
bl ue pi xeWO03P12468dFor filter of the iA%ention, and two BFTABFE2P44HES of

speci f i[6138Y e Pidmehr DRIAMEOrepER Nt By BoPnulbQDHY8] The film thicknesses of a
red pixel, a green pixel, and a blue pi-xel are each preferably 1.0 i.tmor

| ess. WW&®lthe filmthickness is within this range, stray |ight between

pi xels is easily inhibited, and the resolving power is inproved when a
solid-state i mage sensor is produced. [0179] The red pixel, green pixel,
and bl ue pixegggfvthe color filter of_the invention may be WO

2012/ 1691353 [%EZQ]*'Z\ 1{ forged) for exanpl e, hot ol td&\Rogr aphy :
usi ng rzéi Lon-sv: nsi t'iy mn&; ér} Yyr especti va%B’Hb‘r‘iac@t ai ning the
above- nentioned col orant, or by an inkj met hod using the

radi ati on-sensitive conpositions of respective colors containing the
above-nenti oned col orant. O these, the photolithography nethod

i ncluding preparing radi ati on-sensitive conpositions is preferable fromthe
vi ewpoi nt that fine patterns are easily forned into arbitrary shape.

Her ei npei3ay, I Rermits (DY) LOT repeaseiuts b higkmegebwy withivaRhcy 6f mdi.s.0hi fr-edlaite i mage
sensor _according to a nethod including preparing a_col ored '

radi at 118K ERAYDY); PACRISHRIESI INtSECIIOBACR 1081 whemmds &5 maraghe strygpures of

hot ol i }ai%hf [ i; (9 _ Lnvention
!Os not Iﬂly:a?nlg% e %ﬁﬁg%gggég{%%%ft r%%é?%?tlh%ﬂgggﬂélr%éﬂg%%ﬁ%{nfegﬁ{eggﬁgi t : ve
Conposithat énobtained by ¥enoiing @t hyddogehiatom fiensiheipygmen npmpobndimving theepar ed

usi ng the col grant nmenti oned above together with a pol ynerizabl e conpound
and a SWPBHE%WEWE%{P‘?CW initiator, and, if necessary, respective

conponent s sycRo@fAIDR hY ke fEABRONGH 2 BROOKSANbESAIY 87 400hdanfyhdact ant .
The col ored radi ation-sensitive conposition.s used for formng col ored

pi xel s pofferably@ orl0f i | ter of the invention, and for exanple, a col ored- cured

filmthat, is.obtained b i ng_b | i zat. f th |
it at T0rE o nOR & 2ol B o BB Bt RbiRg eliym e L
Her ei nhelhait, a £BSHuRAMR QI GRA Bhd¥@ brafthefeoretid ARylead bdup Pavingnsbt i ve

conposition of the invention is described in greater detail. Further,
r egar dPAgatbee amﬁf@opxamiea@irmﬁhsémrpm@n@mgw grpwm agfimetyleng\gsenm. en,

"total A ent ¥, indi e s f o ) ' f the
col or edrbuis ERRS B a bSLEC AT b BBl TR bl HERR BRI ol
[ 0181] tA30 tbon lensi(for ekix@pleps phengldny lgr@ipodnd a naptinakine graup),| 4 substituted
branched, or cyclic" al kyl group, which nay be either_substituted or
Unsubs OF bisberithied hetergeyclic akiRg BT, ¢ He-G rmO-( it fYRack (T AreB0-niisat es

o ShaSRNORE Pl b A STtk AP cel
acryl ofCEONFCE@DN(BYt HC(E0)ARYyand B (RIC(EONN(R)y). diateineR hepresdntyd .
hydrogen atom, an alkyl group, an aryl gfoup, or a heterocyclic group. |
Examples of the m-valent linking group when m is 3 or more include a linking grdup
which is formed from 'é center nucleus substituted by the divalent linking group mentioned
above, and examples of the center nucleus include a_substituted or unsubstituted arylene
‘ jgroup (such as a 1,3,5-phenylene group, a 1,2,4-phenylene group, or a 1,4,‘5,8-naphthalene
group), a heterocyclic linking group (for example, 1,3,5-triazine group), and an alkylehe
linking group. |
[0139] Pigment'Monon%er represented by Formula (1)

Tt is also preferable to obtain the épeciﬁc pigment monomer in the invention be
pblymerization of a pigment monomer which contains the dipyrfomethene $trucfure
representedby the following Formula (1). |
[0 1_4(_)]



[0182] The nonomer as used herein is distinguished fromoligoners and
polynmers, and it indicates a conpound having wei ght average nol ecul ar

wei ght ofW92000168415| ess. As used hereB®, the term "pol yRETIRHR/B4Bhpound”

i ndi cates a conpound having a pol yneri zable functional group, and it may be
ei ther a nmononer or ‘a polyner. The ternw“polynerizable functional group”

i ndicates a group involved with a pol rization reaction. [0183] Further,
regardi ng the description of a group r an atom c group) as used herein,
t he description that%is not degcribed W th substitutedF@rnmnkhzi ituted

vt ng- aCRIe T uedt Oenn: or JBamm B T (g 0P DU a0 @ aroup

2012/ 16941554PCT/ JP2012/ 064017 term "al kyl group" includes not only an

al kyl group having no substituent group (that is, unsubstituted al kyl
group) but also an al kyl group having a substituent group (that is,
substituted al kyl group). [0184] As used herein, the term "process”

i ncl _Ud?G;léﬁ?t PP Y fﬁpﬁ’f RbfestO§ B§dro 4 adhSQ H310RER GRS aMalily] Bfn |

di stinction- bet‘\l/veen he process and ofrher process, If the desired eftfect of
t he pr enegwoups Lotspadsnatd -NEREDEEWM -OC(=0)-, -AsWBER e C670)O4, hgrdugr m

"radi ation" jncludes,visible |i , ultraviolet .lLight. .far ulLtrayiolet

[ gnt - el iy s Ruk e b 4 febp RasSeriss s theulsiing Fefilt BB grent
Di sper i 8Broup represcA&INbyahe FITNThg FermiSI8 @428 feppdeRisantivalért linkinR! 26&F;abl e

that the colored radi ati on-sensitive conposition is produced: by preparing
i n advanewl megshgndapendinggeenresent Bpr i Bperepresgnts h@igenieesidus whigkcessary,

with o . a_pigrent dispersant n organic_solvent, a
ot grentogarS § TSN Syl oRL 8RB e-Eh SBT3 B AL Exd HF e

pi gmentrylligst 61 Dhetwdoticlitz gaedpy/ neri zabl e conpound and a phot opol yreri zati on
initiator, and, if necessary, other conponents. . Her ei nbel ow, the
for mul &443h of a pi gment di spersion and a nethod of preparing a pignent

di spersion are described in detail. [0186] The red radi ati on-sensitive
conposi tion contains a colorant which includes at |east a red pigment, and
it is preferable to include a red pi_‘@?rent such as C. |. PirRfment Red 254 and
C. |. Pignent=yYeldow 439. = = cdheygreen radi atmn@glsﬁq Lvg sconposi tion
cont ai ns &a—¢ol.grant whi chxixcl ddeg at |east a % ;.enj;;pisgrrent, and it is
preferabl e to-iflude C. 1. PigiBM G een 36, and-at (R®ast one of C. |.

Pi gnment Yellow 185 or C. |I. Pignent Yellow 150. - The bl ue

radi ati on-sensitive conposition contains a colorant which includes at | east

a bl ue pi i d it is lleyt o i ncl ude ¢ [ nt Bl ue 15:6.
For pr egal?gﬁg-waggﬁored ragf(g{rﬁgﬁgégr)m tive corrng‘cs)Phucl)%,(gr?Ev\o or nore

colorants including a red pignment such as C. |I. Pignment Red 254, which is
preferably used for a red pixel, and C. I. Pignment Yellow 139 may be
conbi ned and used for producing a pignent dispersion. Simlarly, two or

nore codRBANIEFoMANANDRNS (@? abovePRY Fipdse itk @Q@dﬁ%en\éfﬂnﬁrénia&yﬂ’rgﬁﬁ?[ aalph%l used
for a green pixel, and at [east one of C. |. Pignent Yellow 185 or C |I.

Pi gnengrovgl piomhetgocyaie gseurs Rrisenesentsradhydsegentagem or o dulestitugnagipugnient '
di spersjon. : thermpre. .t [ re kipsds of  bl.ue pignents such as
¢ P Bhgfhens apinieeGalfbm SR L B 2o REGmA b G Rs™BRR e, ey
used f diffepéedioen Bghatidrg"BNEorthiusdeR Fio0®), *elcpRentSh Bigd for Bbnding Gafk Nat i on
wth a viplet pignment, Wen two or m)re\%)i gnent dispersjong are used in
conmbi n&RorCHe }géo%ﬁﬁ@ﬁ@mag,l),(and ** represents a site for bonding with L in Formula (1)

or Dye (when n=0). /
[0144] ‘Speciﬁc’ally, the pigment monomer which contains the dipyrromethene structure
v"represe_nted by Formula (1) is a pigment compound containing the dipyrromethene structure
having the polymerizable group represented by -(Lz)n—(Ll)m-C(R1)=CH2 introduced therein.
Furthermore, when both m and n are 0, the fC(R1)=CH2 group is directly introduced
to a pigment compound contairiing the dipyrromethene structure. - .’ ‘

[0145] In Formula (1), R' represents a hydrogen atom, a halogen atom, an alkyl group, or an



WO 2012/ 16941555PCT/ JP2012/ 064017 ot her than the pignent in the pignent

di spersion and the nethod for preparing the pignment dispersion may be

ei t her t N¥OQARA6AHSor different from ddch other. [0187] PEREPHEYAYILT or

pr epar iafig geoupl 9veRdn RIS REREIYPBrdup ofah aBReEdp, Gahdyybd ditHet Qbstibt&®r Si on may
be perforned, for exanple, by mxing in advance a pignment and a pi gnent
disper§aﬁﬂﬁﬁh@ﬂhispersing i n advance the m xture with a honogeni zer and the

li ke, , . £ ngl ' ' . twi th: i_sper si
rmont nd ) ndPen 2% b A Y G UBREI A8 1aR SHUE il iResidihahed 5" o' 0
manuf agyelfcedkyl)erédpEMaNEly hidd88ko Bb gareoh aldnspeid@bic preferably EX@oRh®snof a -

pi gment di spersant used for preparing a %égnent di spersion include pol yner
di sper 8iss [Exgemleaof the aflavtisgeupainrinde amethdigreun pe edyt Sroppl ARIAPBIBIPIR:C

aci ds [ - W\ei ‘ ed acid esters,
modi f i gﬁqgﬁ,%@ééﬂgﬁgp érﬁ%@i#ﬁ%@%@ﬁ%@éw %@%ﬁ@@?‘ %@?&5 (et h) acryl at e,
(met h) acryl i Wieamoliyaeas] gaupnapdi hebsteedsat dneubstitiaed styf groopiptdferably
condensates), a surfactant such as pol yoxyet hyl ene al kyl _phosphat e,

pol yoxJ8YiRg Pdnd8 pibon atomss morgpigtesptdn Ade 14 sasben atores, ﬁn% ﬁﬁﬁmoa%meﬁeé@blv es.
The po i t r (B [ ' mer, a
Corm R gRPPRSIRar, PRkl of e dearbh Rt ide ShHefif Qnfhn ACP oot
accordarmge. W th the structure thereof. [0189] Exanples of the

| et uab Ty WS s A B PES B gt Bl 3] ErobrenbRAes OCHEn ae

those dgsgiticResiobp intfidd: MNalo e&éta&%%‘o@é&qmﬁmﬁé, HabBRE bARRINECRll on
Nat i onal Publication No. 2003-533455; polyners having a sulfonic acid group

at a teydmqah alkyligoupsucthosa alled @roupduaving prefetatip 1 t@ 0622238 4®s andd ‘
ol yners havi.ng, .a .parti al, skel eton of, ap organic,.dye or het er ocyc] e such
o houibra et 4P 12 htoaR or SuBs® efiol Atbioidel ¥ pietnd erSibr O SHEl i ma o
i nto Waidip, & PRI gidp.ea &ﬂ?l?lbuﬂh@idp@@py‘l @rdupCa PbGIEBloup Ud D 2EF/ 11881 '
C

i ntroduced (such as an aci di droup, a basic group, a partial skeleton of
an or g&rivp. dgedesyl gronptactystopeny) grosipeh cxadonantis @raips 8 £y gelexyh grp Aandon

2007-2 ' exhi hi i I i il r | sQ .

or ef er Aty B ah o PEB Y En L SPELTLEIHRE o B A B trery 10
the pi gneniorsprefaastdy bne llRderbor atims)Bxapigledidieod incheling 4 phedr ! glokylagde i m ne)
and pol yester, such as thgse described in JP-A No. 54-37082, Japanese

Pat ent "ARPyl @Y 4 hREEoRET SoUBISPEnas DhFtNgCy Begnaupinvingerelepably fido 24

2009- 28808 niohRARU e PIAAUGES /1 RANA didh 8T BRpRI RO HAThERg aSUC as

t hose described 1 n JP- copol ynmers”of a nmacronononer and a
ni t r ogériemyd graipna Aegpynidpbgrenp, esl+firy bgroth,as2 peemaodingdegloup a IR yhidyb grolp; 839949

d JP-A No.. K 2004-37986; ft | havi ti,al, skel.et f
or gani & bRz goup oLy it flertue « hdaeeldgrppand tpesppiatgl A
2003- 2 374 il i y
%&f}%, a S%}g ()ggoc\%%\]ulg% ggg}s%%l?g@iu i prefdNbly 39084 %Q{%ﬁg ato?t'ikda_r[g_cﬂg&ley er s

WO 201 941 of a ‘macronbnonmer and an aci di
gr oup- pwaierablyidg l2watearatorss champles Hese! dededing e trimethyivilyl ghongn a

2010- 106 . hot et i.c di spersant .resins -hayi. a _bhasi roup and an
aci di cgréer%%af},lﬁ ' del éfr“?%g‘aﬁﬁ#f%‘&’ﬂ"ﬁ&fy%ﬁgly\z(%g’gé ,uPa?rgP %%rt icularly -
pr ef er hegydinmyliE1 gippe hiddx @f gréiys aewahcb'%ﬂohpya Aifd Goghearssifeficatabi ity of
a pignment dispersion, and develgpability of a colored radiation-sensitive
conposZEqupha PFQFPQTP? Trid gheMY: 8reBTheNEl SrauR dnfadkoxy reseMItTUsh a8 ag plPKY gEsiuper
havi ng iet : ' 1.C [ ion
oy Do EpEBFRGRLIT 524 Cofbch Aol MIRE a0 R0 A Bomb Aol TR AL
E)ol ?/nepkﬁembllyﬁlt ® MBmgatarﬁmlala@l?s ltharbofgheluging s rﬁeth@x}r'gmab,,@;@htpc)y, grdSp,6

pol ystyrene having a nethacryl oyl group as a term nal group AN- 6S
(st yr eAAMPFOHPOIPIA = DBOYBEIANEY AthiSOPIREOR BRoH et SHIBYN g‘@PEiﬁ)g%ié’%lot‘lér mi nal

group) I CL.y. .
A S R R R R R e e e R S s

PL ACCEhn Biyox(st grade suthras anarpoxgdgrotp having potferablyd tar24egrhionadt@ns, aafl more
c-caprol actone is.added to 2-hydroxyethyl net.hacrylate), FA I Q. (trade
e QTR o117 OO % FOTEP Ca P it & By oA 1 added t o
2- hydr Gih- VA i ] :nd Ndustries,
L ) e B o R B 5000, Armong
t hese, ppademblytleto 2eartommteneas! mard mgfemble ! tehd cdrbexatoirsi ¢xangmies thedevent-
conpatibility are particularly preferred in view of dispersibility and

di spersion stability of a pignment dispersion, and devel opability of a

col ored radiation-sensitive conposition obtained by using the pignent

di spersion. Furthernore, polyester nacronononers described in JP-A No.
2-272009 are nost preferred. [0192] The bl ock pol ynmer having an anchor




acid), #7004 (polyether ester), DA-703-50, DA-705, DA-725 (trade nanes, all
manuf actured by Kusumpbto Chem cals, Ltd.); DEMOL RN, N (naphthal ene
sul f oni ¢ WOi2d1718p418l i N pol ycondensate}; M5, C, SN-B (ar @e@itp1z/0¢40thi c acid

fornmal i - r g—@}% g{ga - b3 i O~ ‘ I ylic
acid), 1%&/%%%@3%%@%%%%01935, n 9r81é5}a »2‘8&5@?%%‘5%‘?’@%@%8% y%ﬁi%ﬁ( et her),
ACETAMgidUpGut aeasijtloangmep Agehg peefergblyade 2daneson abrhs amhmbecprafeeablpy Kao
Cor porat i on): SOLSPERSE 500 t hal.ocyani ne derivative), 22000 (azo
oS LMbod it oo therehy R EA T SHU0 Hoaha © ond 27000

(pol ymgpdiwie 15@1yfd*5}<‘g%‘§ﬁ)ahd H‘agﬁ&b{ylﬁffeﬂ@d%iﬁwgmbﬁp; aﬁﬁgﬁgﬁéﬁg%c}gz@m

and 38500 (graft. polyrer) (trade nanes, "a factured Lubri zol
Cor por atyloxy grohp Kxdhg pldérablyd tpdyaattiop atores sod imoteaprefepatdp P éad 2 parbMyS- | EX
( pol yoxyeth Ie‘nei nos%eaL %te% (trade nanes, alll 1m‘:muf act u[)ed b%/ Ni kko
Chem c&1%s EFMPIEY G0t (e DACK Y £ Ul 2 PHEAIPYIREY BEPRG® OHLRRIOXY |
manuf agidHeshdy dKRORKET0E 18 MIGRY SarbGRloxsidup sudfPRa4h AiR5genashgioxane
pol yne‘rg)&%tradev nane, mar%llu acltgl?rﬁed blgsll Shig;ﬁy- Ett%écﬁg%&c%ﬁ%&gﬁﬁ?g%}gl W01
( cat i onky gewpfhagingmrefetabho torkihearboreatoma.cnoreguefiorabisud kol Dearbon stdms; and

i oni f h: | hy! | ._ether . pol hyl
ot oar y Pk pis PEESRS 23 oMo S P ARFers RO ng b Fm P BehY Sy T
et her , gpalpy@d watbiydx60aboayloky G b ct1bgiky] P8lcdbhyl @y §ikh adial aur at e,

pol yet hyl ene gl ycol distearate, and sorbitan fatty acid ester; W04, WO0S5,
and W tyclpbaxyberxcathony betyagiew)); antardesy earheryloxhgropnsedrasdnmyylyssho Co. ,

Ltd.); - * TEA, P R R 400, -
EFia POEREL B8 O E R AR TREEf 450 2 ey aean Akt PRI T ¥y or  shi ¢ a
and Cocarbbh dtohs, EXaBRERRSEerdbOin6ludDigSPRHREREX AL Pb8ny 1 Bt ySHoRSR Arban&yloBl SPERSE
Al D 9100 and the | ige (pol ynmer di spersant sér (trade nanmes, manufactured by
San NoBEBPISPRR feRi§arbapEReXPRIORONPNE Breterably T jog24 carbon atpiyy, mets prefewbly .72,
P95, FT P94y -1 e nanes, -
ot agt o e by Amics i hEMre S RFbLy 1P oGy e bkage nare
manuf aatcludiug b, Sakimeth@lvertacmlyl dxy sty n@é-butyt darpamp a9y brotipes N-phiegpint

di spersants nay be used, ejther. singly or in conbi natign of two or nore
i nds. EREPBEYION: Etng. Fhes Y Nohend cesbamonfoxy grtma shilnaylosy e20B; gnent
der i vakihdneasandiBmBloX i BFou R RIgSAferdbly PEEILERBLY atdfRImort e RN Do

di spersant may be a conbination of a term nal -nodified pol'yner, graft

pol ynmed?2 cabopkiseis, srshesilymere treferably Ao Gnatbon atnmiseeyanples therepf ipebrlingar f ace,

as a pi t.di spersant. with an.al kali-sel uble binder that i.s described
o ow OBk SBEERERk el R iRl s BBk iRl RS o
di sper giowp such & &f Ak AR Forylaxy gholPhBn Ppdetesallly 11838 car¥oh atadichfrabl y from 5
to 70 parts mass, further preferably from 10 to 60 parts by nass, with

b
res pecpretf%ralzlaé tgdPtcarhon ams apd still plogpirsferatdyy d dp 6 caghonyatomm examplss| yne

di sper i f i ref -
2015/ 1 B0 RESHRRE ais S SRR bIBLRE = Aske s LR My Bhup anda oo rore
p ][ ef er ajadlyhdxybmlftﬁyﬁoay goypaah srybyulfagsoxyvgrowp m&hrafefah af)}? sﬂlﬂiﬁlym@f}?] golly mass
of a pignent. [0196] PRignment Derivative It is preferable that the pignent
di sperl? YRe P{ﬂf%rﬁée/ 08t AR 21N AR ModR Piefeipbly & to 12 carbon-ppms, exarples

deri vaty i inf [ ' I Al jtufed-with
R A e Tt S e e e e e

vi ewpobreferablfy 1dio2derdiobiataryaraimion eferablyh tet 2barbon gtomshexapipjesethereof

derivative.preferably contains an acidi roup or a basic group. [0197]
ecanp) VGRS ERP G BT sitier SpY end it e F g e YD Bisherd iBepit e
i ncl uderdipkgldopyycldHeRIyi BlopPi gment, azo pigment, pht hal ocyani ne pi gment,
ant hra ne pignment, quinacridone pignent, dioxazine pignent, perinone

ui no
pi g neni]9141§ér 91 alijexyratheast group pedbragiag alisixyearhenyl igswiprvwingmaefsraple A to 24
i soi ndgl i non i n Lhgpht hal on i gent ....fhrene pi and neta
conpleg&%pgﬁgﬁﬁ?ggﬁzI%ﬁg%%¥?ﬁ%??c%.8 8@ Sy e %H%ngn%?épﬁgyg%fgfg%aPoup
cont ai aghs| exdnfigePhgreNinciiairgahbtexydacongiEgdupf andthodehBon@airdes whi ¢ -aci d,
and a quaternary amoni um salt thereof. Mdre preferred exanpl es. t hereof
i ncl udectadecxiarysarboeyl geup, b pydehexyloxyearbenyd serupdarypigxycEbPnY! grerne
prefer | i i i . Preferred
exanp|é@gﬁﬁéﬁﬁgﬂgié%gﬁéggéﬁhﬁg%#ﬁ?R§€§?%§?ﬁ8%é?§ﬂgﬁg&’égﬁeaPF%g i ncl ude an
am no grefetpbly Mo d 2pagioaratans, exanplee theidof irpdidin s bhiel xficdrBaityil @Fdupaai no
group. [0198] As a pignent derivative, quinoline pignent derivative,
benzi m dazol one pi gnent derivative, and isoindoline pignent derivative are
preferable. Quinoline pignent derivative and benzi m dazol one pi gnent
derivative are nore preferable. In particular, the pigment derivative
having a structure represented by the followng fornula (P) is preferable.

N A NN



[0200] In Formula (P), A represents a partial structure selected from
Formula (PA-1) to (PA-3) shown bel ow, B represents a single bond or a
l'i nki ng gveup1ieiing val ency of (t + 4 (i.e., a (t + 1PCVIPENRO¢401Ki ng

grSOUp) ca@a{n%pf &S8P bchAs 3 Aath 3P Qﬂ)uph'é'bhlg pr&ERbty. 1 15 Pearbori8itand mdPe »

;D Trepresents a single bon al kyl’ene group, a cycl oal kyl ene
group, pmfelahlyalrhpl I@rpartymaoripps, Examp}eeslmmi incodikg acabamoybgroupy(aAY Rpb), in

or oup, %ﬂaa@%@%@ﬁgy‘ S R RN R i e
015 1 aag Ak EREARE b, b BHAy! f%lggﬂf]é e O%Jrarrwu%esthy(lg\k—p il)enyz;rfﬁrbf B Ro1

repr esgrmup, and eNWrdlcgypkﬂthﬁ@arbagmy gIoup; zmaarbmn gaowmsich s amaming grgupup. | n

F I PA- 3 hyd h | k
or oup, TBHEPTRPBRy i PGS aR g e dhf BElRuSTh R RP B by 1)
For mul @gerédfAnchidiag én é%&@rouﬁ&%nétﬁplaﬁﬁﬁﬂg@uﬁ aSNrI@Jdﬁod@jilﬂﬂan'Mp,‘aCO\H
-02-, -S&@2NH, -0-, -S-, or -S2-; and * representsasHefor l'i nki ng

with Btetradreiigming g(r@)p, apeebﬂpexmam@p@@@, erg a cryjohgxylamiae @raips 9n anikae hy |

gr oup %Fqg@f‘a@ﬁgs}’én lif a@groﬁg‘ﬂﬁ%ag‘gié}é‘xjabg%oéépzdcsax Shtoms eafn rn%}% §re&"&%bﬁy gy mul a

(PA-3) 'S pre omor a hal ogeil a dr ogen

at om ainsl 12 barbon mena] emmmpiésehemst mﬁ]ludfr(grar’mbinﬂmo[ g}a@ﬂ]md mNFmemylaml{rB)
exanpl es of. 5} (t + 1)-valent Ijnking group represented. by B_ include an
al ky| eSEOUg: 8 ﬁer%yewreleprgwwce %abeteérwyelrcyrr@we goguhpvingpreferably 1 to

het er 0ah Y &G 2@inAHihd hoteRRLTE a‘B cylzac tngrsgé s?l?ér@éﬁﬂélﬁ@m 55 Ny one
AN EAC SR y

of the followng structu as particu
pr ef er aptidylaj@R05dup; a qaﬁﬂmal]mdkngmgp uvh astaroadianamﬁdef gmrumhaang ﬁb&fet;\blyd

{ormul Jo B RarEE Bt R0 et Breg A Kot ol i ol RBRles et et i 80
favor alﬁ!:é%arﬁi(ﬁ%%lﬁi lelehzaymd& Qr%%]aierra&&raﬂwnﬁdé Bloupex %@Jl(%ﬁarﬁfde @), kyd ene

group, a cycloal Kyl ene group, and an arylene group are represented by
D i ncl ra@eclahﬂ@nhgmleln grgupoa preidmgroup plidnas ayureido, greumphaymng paterahlp lipo 24

AR R s T R R R B e e N
cycl ohexytpea Bl 9 ddtBthy Rir€id6 bfupl N N- ;greﬁwrare@o e OdER e BRuPsQttPas

phenyl ene group, and a_naphthyl ene group ese, Dis particularly
pr ef er &pidg sEeupahavincapretegrtdy 0 opless ¢asken pp@rseatraiumreaﬁefararaw Eher lesggarbon

2012/ 1%%%3? Q)an%liés]tlﬁgg%? ngﬁﬁ% N-succinimide group and a N-phthalimide group; an

alkoxycarbonyl amino group such as an alkoxycarbonyl amino group having preferably 2 to
24 carbon atoms and more preferably 2 to 12 carbon atoms, examples thereof including a
~methoxycarb0nylammo group, an ethoxycarbonylammo group, a t-butoxycarbonylamino
group, an octadecyl oxycarbonylammo group, and a cyclohexyl oxycarbonylamino group,
aryloxy carbonylamino group such as an aryloxy carbonylamino group having preferably \7 to
24 earbonvatoms, Aand more preferably 7 to 12 cerbon atoms, examples thereof including a .
_phenoxy carbonylamino group; a sulfonamide group such as a sulfonamide group having
preferably 1 to 24 carbon atoms and more preferebly_l to 12 carbon atoms, examples thereof -
including a methane sulfonamide group, a butane sulfonamide group, a benzene sulfonamide
group, a hexadecane sulfonamide group, and e cyciohexane sulfonamide group; a
sulfamqylamino group such as a sulfamoylamino groupr having preferably 1 to 24 carbenr ‘
atoms and more preferably 1 to 12 carborr atoms, examples thereof including a N,N-dipropyl
| sulfamoylamino group and a N-ethyl-N-dodecyl sulfamoylamino grpup; an azo group such as

an azo group having preferably 1 to 24 carbon etoms and more preferably 1 to 12 carbon

atoms, examples thereof including a phenylazo group and a 3-pyrazelylazo group; an



group having 1 to 5 carbon atons. [0208] In Fornula (P), when E represents
-N(Rpa) (Rpb), exanpl es of the al kyl group, cycloal kyl group, or aryl group
repr esentWo 2b12/epesor Rpb include a meghyl group, an et REI/JJgRIOUPG4087 propyl
gr oup, aARIthDAREQPHIch 45 A RikyRhidWrdy BHvAPpreforARE 1050Y ba®bR URMPardShbrebut V!
group, a’pentyl ‘group, an fsopentyl group, a neopentyl group, a hexyl

gr oup, peafierally\il tod 2@aphonatans gkamgples herenf ayadidipg o pyethydthougroup, ayathydbue vyl

group, a cyclo t.yl grou a cycl ohexyl group, .a.cyclooctyl group, a

Bycl oasty G SRBd eptlenatd o Pialie Sl ol At Ron Big e Steesaf Rt &

parti culRbiMviRber&eRBlyYe RMAdaddn 46R5Pndanste TRStraBlyed & B a¥bGi atéinky! group
having 1l to 5 Carbon atons. In Formula (P), t is preferably 1 or 2. [0209]
The corxamplesthereh€ingluglingw phkayltriatdrowp; iarheterpiyghe titio gispensh ava i s preferably
1to 50%b S and nor.e pref er.ahl tq 30% b ss, with respe to the
fotal  REEDEHT Rlo PG BRGSe BRI dulied ool dfomte i Siso e bBat T IR D <P ngl'y
or in caBbh ARkIsOBMiplésMeRbf RNAidE2 BehzothiazolyIthib kAR, a 2V$wﬂyﬁhfé0%fbﬁ@at ion
of pignment derivatives is used, the use anmount (total anount) of the

pi gmenéndied iphanylietrazolzlthip ereupabn plkxisuHiny! eteaiprsuelyes of alkylsdfispl gravp s by
mass, [l I 20 rts na n icularl referably 5
to 15 BayfeBifiRied ¥ ad chftol diB ARy REsIR Bl ByP FEku e i Fefielis

[ 0210] tHk@dimctudioy ¥ dodecai@ulfingtgupdi sper si on preferably contains an
organi ¢_sol vent. The organic solvent is selected fromthe viewpoints
of ~sol UHiAPl t 0 plsubew] ewnpsHenis angrysniiiayl gwup havipg graterablyitstocidsqaghpnor

coat abid i t.y f ! i en '1)t1 i Led: 7

radi at %‘%ﬁ{sé%ﬂ?#{%&é%o oé ff?%ﬁﬁﬁ@(%ﬁgﬂ‘é’gs 0 ?Sﬁge%{?%g:@lﬁgm?gal @gﬁ Sﬁlglgg} ein
t he pi gromps ardalkplenigonyh giouplsucteas dnosdleylsid fdaye gfonp haviapatefeiably bfo 24 carbon
radiation-segsitive conposi tion descri bed be The conteq of the

ow. . )
or gani 80815 apEMore Rrefefa i1@&&&6&&%@&@%&ﬁamg{eﬁ\ﬂ@r@falaﬂlgd%awt@é% Yhass,
d 9 ~902 1 7 : Fr
The v EouB &1 anARbifonlPelip Dk BYTRGRI by dbuBTIERS SOP A Rbpropyl T O
devel opafiinyl grpupherethybhepiylgavbionyldirepws radiesaddcsl aybfohyegtotp aa cetfl ouldohyl
radi ati on sensiti c ition, the pi nt di sper,si on urther contain
Loy Bl eR R i e ol SRR L buR it s AR st et B

pol yanh@kﬁn@fﬂe&m@y@ 16 24 tcirboN A RRY, an®BIoYS BleRXBIY i6Go A2 icHrbaA Btcohd, bRarhhies eof ,
hi gh ol ecul ar-wel ght unsaturated acid ester, nodified pol yurethane,

nodi f i Bgrgedincdudieg a phesyisulfeaygspyp gudea Inpaphthyl satfenyl(greur p salfampylegroup
| ) : . ; | e
e R T A e L e SR

pr ef er ablesy carlbuichtoimpixampia ehesed flincluding aisdlfhas yigdrowp, adntedipaips fsul fiReyl
polymer material is adsorbed onto the surface of thebfpi gnent, and acts so
Peg

WO 201210180 s8R Aetey] syliseuryl groxe. 2 B-phgbRmhepdaylrwgsh srewp.ond el
pi gn‘enEyclcﬁE%zf difad l%l%u{);ed: Sy r?%@%ﬁﬂo%aﬂ 1@,’1%3@ Fucglrﬁfatspl%?;él%ﬁgl?g %ﬁ%{lpb | ock

pol ymer” havi hg an ahchor nol et pi'gnment “surf-ace | y used as
t he pohyvieg preiirably dlto 2Fearbex atphegndirhereereferablygl af 12 copal stoms, exantpkisni ng,

as a cqpol ynerization unit, nononmer with heterocycle and a pol yneri zabl e
o | gortErSt 1 Ui RtonnyRligsPhonyh Sxig 2 ey BerRhosPiony el of ot her
poly théf@lﬁbbﬁlon&ﬂQx’oH&e‘a’ PRy Henffd PRuBRASPRAL ﬁho%?ixih%# 4Midh group _
mol ecul ar - wei %ht unsat ur at ed polycarboXylic acid, polyether ester, aromatic
sul f onhaviag prgtdrahlpd|th 34 carbde atmseandgodrgaxstetably kel hearlorpitemy) exatripdes,

ronos: et Bl fnd S RRATHE REP e ey muoTuBy ARERBROURRRY "5 T
conb_i ngioupn of two or nore ‘t her eof v ‘
-[0150] Of the substituent groups described above, a halogen atom, alkyl group, an aryl
group, a hydroxyl group, a sulfonic acid group, a phosphonic acid group, a carboxylic acid
. group, an alkoxy group, an aryloxy group, an alkoxycarbonyl oxy group, a cyclovalkyl
l carbonyloX); group, an aryloxy carbonyloxy group, a carbamoyloxy grdup, a sulfa_rnolexy
group, an élkylsulfonyioXy group, an aryl sulfonyloxy group, an acyl group, an

alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, a carbonamide group,



The content of the polynmer material in the pignment dispersion is preferably
20 to 80% by nmass, nore preferably 30 to 70% by mass, and still nore
pr ef er ablwo401216946% by mass, with regpect to the pi gnerCripfdiddsor7

Co I
COMPOngR ki, b Uakueal BEL PR R AL SRR AR BTARALD,
pr ef er phifsrablecdnualesl grows lay meyliczalp, e hgdropoligrdup, a sulfoniSpesl froupld y, the

pol yrer | e c ound is selected froma conpound havi ng at | east one
term nai1 segwpe YRy 2 FADIK YN AEY IR AN %tﬁaxspgr@fleragmry OKREIWP: fidr e,

termn ﬂkoﬁ‘#&%cﬁi I&Q éer aatr&'lro%r @Qb@ﬁyﬂﬁ? ; gtd p grbglﬁj%%gi% ohgtz{ a- functi onal

or hlg unct unctlona po e co preferabl e,
and a pldfﬁlmyﬂmx)cgmoptah adi(yl:tulfg)heloxy gnapi armaﬂyl sudfrmytmay drsupranecylrgbwr, abl e.

These c ounds are w dely kno the field of ,the art,_ and one of
t hese e@ﬁ%&%ﬁa@ UBeR ALEIgXY ﬁ%ﬁ@ﬂ. O G catbamyhswabaewameg}l?? IAvRr? y
i m tegulfo-ﬂaﬁu@@dﬁ%ﬂ "hds%xlﬂﬁ%yhﬁt{ﬁoagr&ﬂﬁ%&Q'sulffé}ﬁ@l%%ﬁﬁ&rg%&égr eo henpmer, a

pr epol yner a trifer or an oligoner), a mxture th or a
mul ti rrbydrbhxelrgotﬁp, lrsutfbeiciapdemouma pht)tstfhopml agivbgionpa @rloaxypioanid gmlyp, ke used

ei t her ngly i onbi nati on, of nor e ther eof %0515}1 Mor e

Spec 1 PRaRT grovBrau iy BST ko ot Rl SosboRF EBppy birsFREPTIALY Gwp.
unsat Ué%&&dm%?loh?@’ddp?a§@l'f£n<§}fl@£y &%a gm Eblk}ﬂ@tﬂiﬂd}%)@%&&ap, AR LRAGNbhyexaci d,
itaconic acid, crotonic acid, isocrotonic ‘aci and mal ei ¢ acid) or esters
ami des groyp, anAayl gwoup, arhdk@@fcatbpeﬂ@rwd agg arrprsésxsi ercbanyé geowpase !l eraeen
unsatura gblcar %0X1¥d CI d_and hati c hydr.i 1% al ohol conpaound,

ami desPb 1rwee’n uns tﬁ?’f’yt &P Cat ts)oxy |%Cla d’% é %ijbhc 4t grBBP’ﬁ? ?Xé' am ne

corrpougdtupaﬁdalk@wchtmmsogy@bmfa cEtHaEﬂb@’loxyagiﬂthﬁ laGRIfRMOMELY ghripyaen

unsat ur at ed carboxylic acid ester or am des having a nucleophilic

subst i elszlsulfepdeny Soup aasacyl eroep.20d 2n piory sE DT RIMPRLO PEELWATY hy dr oxy|
group, %@ ?m)no group, or a nercapto group and isocyanates or epoxy
corrpouﬁ nono functionality or poly functionality, or a dehydration
conden@(bltSﬂ]anApromgmlmet mwet freferned nobstitent ponps descripal gbovenctul onid acidglopy| i c
acid is %so sui t use Further, an add 1’1‘}5)8n product betwe

unsat uP &FEE*HK; 35 %HOPE laoes&retp Sp OXY SEHPeR Vebﬁ?rnilexy
substi b tarmrﬁtmk@t;jettbasng?otpseemﬁ%&e gfe%tabenﬂld%mﬁwacﬂf £4dBpand. mono
functional or pol unctional "al cohol's m nes, or thiols, or

subst i mrboadlcmcmhgroup lotallemsy giosmand ai eltosprabmoyl gmuaerede\estsetl moreani des

or oup BRI AR PR R oo B A i P Bfditeaib ARG Y e 8, Tl of

can be g,lnsgaﬂybteg@flameused As an another exanple, it is also possible to
use unsaturat ed phos&honl c acid, a vinyl benzene derivative such as

styrené)15dl B prawie @9 R G pesierablyuidrogenetomi amalkylgyoumsohan al gedupy | et her

i nst ea rhoxyl i descrl bed above. Specific
exanpl gscplt'o’f)}‘{] 8%20% %r%gﬁ&%o%agr({ eﬁ&ﬁ%d". Py the invention include the

conpouf@is3fiekcFdrhrth (1, Wienage sybstiNest g0 of & SutiiififledilkylRzréuNor a 2009- 288705.
[0216] Further, a conpoupd having, an et hyI eni cal |y unsaturated group which

has bosthsHBtssark ergrp &@chc?f eravy Brchissadr farthas spbraityted. prwax be evtatitpiedt | east
one ad ne

copol ygjétﬁi:tgé;%ﬁg idChe réﬁphgsgé 2P%Isjgt hg?{gg?l&i ér@ Fﬁhéﬁrﬁg&g{ ungﬁtlguntgﬁ acryl at e
or net hmoyﬂnateeadsluﬁjmahwbpmﬂuymtgmydpsnme glgitiohalrsobsi{tnett lgyaups yagthe, the same

pol ypr opyl | ycol no( et h) acryl ate, and phenoxy. et hyl (et h) acryl at e;
and poﬁggifﬁ%e‘ieghéPmaF@%Pg‘%'e or methacryl ate such as pol yet hyl ene gl ycol
di (et Emésqy yhﬁt&mutau{ﬁm eter@m@(ké)e(eo?ﬂeem@@yw BL6) Np@’*zry Adoglavcol

di (meth)acrylate,. pentaerythritol tri(ne h)acrylate, penta r|to
tetra( gemn)remﬁgplnmdday Khrpeta @& bstowy 2 gmuppeprbsa@mlthry) Iémnmllaa@e below, or a

o pent Bl ARl IEUNFSONL e Bl (R BLBEL AL S ot

tri (acgw gyi@g@yp@@nb})d@q&y@&%ﬁ& groupl ycerin or trimethyl ol et hane that are
obt ai ned 3; di.ng et hyl ene oxi de or propyl ene oxide to a pol yfinctional

al cohol0laa Pm%nrfryulm@)wxeﬁm tavef By alkyy Breup, aryk grohared hatstaryalie glloapes such as

t hose tent | i cati ubl i atl on No.

48- 417 %%sff}ly%@% I? %@g%g%%gl or SPPPATKE OB - ng‘}lfgﬁocyﬁ “r%%’é‘?é*ﬁa% ryI ates such
as t hodesceBed abdveds a RubdtitueniNgrou mﬁ%t&ﬂs’hﬁ@tﬁuﬂdﬂ dikN@ropmd3lsdbstitaled AR1B No.

52- 30490, and epoxy acryl ates ich are reaction products of an epoxy resin

and (neth)acrylic acid, and a m xture thereof - " There is al so

pol yfunctional (neth)acrylate which is obtained by reacting pol yfunctional
carboxylic acid and a cyclic ether group like glycidyl (neth)acrylate and a
conpound having an ethyl enically unsaturated group. Further, as a



WO 2012/ 16941563PCT/ JP2012/ 064017 [ 0217] As a conpound whi ch has at | east
one addition-polynerizable ethylenically unsaturated group and boiling
poi nt of WOGW2M9Sgher under at nosphdbic pressure, thePECEABYUNO4EESCri bed

i n_par aghpepliaste ORPR ! afd efRfred BrBoMaendOB8redPARMARdiIhE tRd Srefesrelit abl e.

[0218] In addltlon t'o those descri bed above, the radical polynerizable
nononeexaspies eraodoarbyplspdhasames (M- 1) to (M-5) may be al so suitably used.

In the f | t he .t | t b t
Side s bonddd TR aRsP B BT S srierid By My °C “on o
(1) M S THIERIBLAGIOT IR corb TR o ¢

-CH2 --Z CH2 --C -CH2 -- R(IMO-2) CH2 IT )n--RCH2 TVRR—( Tr-, -
CH2 CH2 sabstiuted with two or rnore addrtional substltuent groups, the additional substituent groups

may be the same as or different from each other.
[0156] Hereinbelow, a group represented by Formula (2) below, a group represented by
Formula (3) below, and a group represented by Formula (4) below that are expressed asL!in

Formula (1) are described.

[0157]
, R? | R
m/gCOGw* * m{f‘“"“‘ CO——N~—~* * 802 ;l“ TR
* & Wi
SO VAR, *—3‘@:‘)
| Formula (2) Formula (3J ‘ Formula (4)

{0158} In Formulae (2) to (4), R? represents a hydrogen atom, an alkyl group,i an aryl group,
or‘a heterocyclic group; R? represents a hydrogen atom or a substituent group; k represents an
integer from 0 to 4; when k is 2 or more, R*'s may be the same as or different from each other;
* represents a site for bonding with -C(R')=CH, group in Formula (1); and ** represents a |
“site for bonding with L? in Formula (1) ot Dye (when n—O) |
[0159] R?in Formulae (2) to (4) has the same definition as R 1n Formula (1), and the
preferred embodiments thereof (including the preferred examples thereof) are also the same. |
[0160] In Formulae (2) to (4), R? represents a hydrogen atom or a substituent group, and
examples of a substituent group represented by R’ include the substituent groups that are
described above as a substituent group for a substituted alkyl group and a substituted aryl
group as R', and the preferred embodiment thereof (including the preferred examples thereof)
‘are also the same. . k represents 0, 1,2, 3, or4. Whenk is 2, 3, or 4, R3's may be the same
 as or different from each other.
When the substltuent group represented by Rlisa group Wthh can be further
substituted, it may be substituted with the substltuent group described above in connection
with R', and when 1t is substituted with two or more additlonal substituent groups, the

additional substituent groups may be the same as or different from each other.



R-(T)n--

CH2 C-CH2 -0 --CH -G - CH2-- (11- 7R(MO 3) R-(T)n--CH2CH2- (T)r- E-R

CH2 -=(T)1--RON O(MD 4) R(T)n-CH2 NN'CFl -(T)n-RCH (T RR-(T)-CH
N(MO-5) " GWo@¥12/16R15WO 2012/ 16941565PCJ4 JP2012/ 064017 [ 022@lpfhBo&n17

H2C=0rred) - Flodm BQ viEtBoilor s et 1 is Bret&abMNTRSERS)- S0 B, -

C(=O)N(R2)-, or -C(=0)0-, more preferably -OC(=0)-, -C(=O)N(R2)-, or -C(=0)0O-, and still
 more preferably -C(=0)N(R?)- or -C(=O)O;.
- [0162] Next, L? in Formula (1) is described..

- L represents a divalent linking group which connects L' or a -C(R"=CHj, group
(when m=0) with Dye. |
' Preferred examples of L? include an afkylene group, an aralkylene group, an arylene
group, -O-, -C(=0)-, -OC(=0)-, 0C(=0)0-, -0S0;-, -OC(=O)N(R*?)-, -NR*)-, -
N(RSO)C(=O)-, -N(R*)C(=0)0-, -NR*)C(=O)N(R’")-, -NR*)S0,-, -NR*)SO,NR")-, -S-,
-8-8-, -8O-, -S04, -SO,N(R*)-, and -SO,0-.  Further, it is also possible that plural divalent
linking groups are bonded to one another to form a new divalent linking group.
[0163] R and R* each independently represent a hydrogen atom, an alkyl group, an aryl
group, or a heterocyclic group. Examples of an alky] group, an aryl group, and a
heterocyclic group as R*® and R*! include the alkyl group, aryl group, and heterocyclic group
that are described above as a substituent group for Rl,Aand the preferred embodimer}ts thereof
(including the pfeferred examples thereof) are also the same. An alkyl group, aryl group, or’
heterocyclic group represented by R*® or R°! may be substituted with the substituent grohp
described above in connection with R, and When it is substituted with two or more additional »
substituent groups, the additional substituent groups may be the same as or different from
each other. -
[0164] When L?is an alkylene group; an aralkylene group, or an arylene group, which may -
be either unsubstituted or substituted. When the alkylene group, aralkylene group, or
~ arylene group is substituted, it may be substituted with the substituent group described aboﬂxe
in conhec{ion with R!, and when it is substituted with two or more additional substituent |
groups, the additional substituent groupé fnay be the same as or different from each other.

When L? is an alkylene group, an aralkylene group, or an arylene group, an alkylene

grbup having 1 to 12 carbon atoms, an aralkylehe group having 6 to 18 carbon atoms, and an
arylene group having 6 to 18 carbon atoms are preferable.- An alkylene group having 1 to 8
carbon atoms, an aralkylene group having 6 to 16 carbon atoms, and an arylene group having
~ 6 to 12 carbon atoms are more preferable. An alkylene group having 1 to 6 carbon atoms
and an aralkylene group having ’6 to 12 carbon atoms are still more preferable. 7
[0165] Asa combination of L' and L. a combinaﬁon in which L' is -N(R*)C(=0)-, -
OC(=0)-, -C(=O)N(R2)-,or -C(=0)0- and L2_ is an alkylene group havinglll to 12 carbon
atoms, an aralkylene group a haying 6 to 18 carbon atoms, an aryiene group _héving 6 tov 18

carbon atoms, an ‘alkylthio ether having 2 to 18 carbon atoms, an alkylcarbonamide group



0000 -OH - OCH2- - OCH2CH2- - OCF- 12CH 2cH 2- - OCH2CH 2CH2CH2- -
-0(C0)-(CHO'r7---000 -(CF12)t--0OCH(CH3), - CH2--OCH2CH (CH3) Z: --0 -9-NH
- (CH2) - NFWo20120k6908 [ 0221] In the forgml a shown above, RCTgPIMYNG401T0 14; m

is fromd ; I | tihe: | nt
from oReh"Ber g Seatif syl o BTRNERS LB SRELIRSIRTE Aorlhintte

di f f er entferablem darh potférably, a combinktioreimokhioli Lt e O@EQIe FCEaMNEREepound

repr esent b . one,_ of Fornmulas. (M- to (MD-5), at |east one of plural
Rsis %?%u%ﬂf@%ﬁ@gémy e@yourd@(%%ﬁgm atomgqngrpiky lepg prasne

Speci f ipGyi I i ] e 1 of
For mul e TRB ) o4 ope Ny A MR A AR GEREPRESth SKUBIY B8 Ros.
0248 t badias? tofl 2 2Rban Nem 680 7kgBatoaamjde220)p Famingh21tq 12 carbopetend, addmi ned

by addi t.hyl id . ide to t | ] | cohol
Guscr; B Iain cemeng satsh PSR | S o wisir nisteEae s T Bors ehetbisinp
10- 6298@onfblakionat whihqd fiélftt(atfm(' Ht 6 f@bﬁ@aﬁﬂ% @n rzmméhl% RbFPhdiged as a

pol ymeri zabl e conpound. [022 Anong them "preferred exanpl es of the
pol yneité ¢ sdiben etompo am araikyddnggeoufi phavineé ya hi carbdn atomscaryallylehi¢ ethener ci al | y

i | abl YARAD D- 330 d : tured, by. N Kayaku Co.,

Tra ) RarpRac e oR s pa ol PaRR e EBBRTRAP I o tebn BB SE¥RAYARAD

D- 320, atldyﬁiﬂxﬂnﬂamonﬂﬁgﬂéﬁ(;ﬂfé ')geﬂtob@c%m%nﬁayﬁﬂé%r@e.y Ltd.),
ne

dipentae&%thritql enta(nmeth)acrylate (commercially avail able a§ KAYARAD
D- 310, [®

bl e Hseaviebel o reesprmples pé thetpplymgpshlerggukiepasented byl - (L a~(L m-

di pent tpejt I paklly: J. s KAYARAD
DPHA, ?ﬁgﬁgE%%ﬁgkoﬁﬁﬁﬁﬁgﬁ%gﬁgﬁﬁﬁy |ﬁ%%ﬁqﬁgﬁggﬁhﬁﬁ?%xﬁpgﬁ%¥&E%gnConpounds
obt ai ned by nodi fying the comrercial I'y-avail abl e conpound so that a :
(meth)acryl oyl group thereof is |linked via an ethylene glycol or propylene
gl ycol residue. An oligoner of the acrylates may be al so used. Herei nbel ow,
preferred . WO 2012/ 16941566PCT/ JP2012/ 064017 enbodi nents of the

pol ynmeri zabl e conpound are descri bed.



[ 0224] The pol yneri zabl e conpound may be a pol yfuncti onal nononer having an
acidic group such as a carboxyl group, a sulfonic acid group, or a
phosphor i WO281241684+1§up. When t he et hyl @8i ¢ conpound has &ERTHRIEHBGEH

car boxypigmoup like in a mxture described above, the ethylenic conpound
may be used as it is. However, if necessary, an aci dic group may be s

i ntroducepHpy reacting the hydroxyl group of aiNjdthyl enic conmpound with a
non- aromati ¢ car boxyli ¢ anhydrigle. For such case, specific exanple .
non-arggﬁakc cgﬁboxylic é{hygg?gg i ncl ude tq?mﬁhydro%hthalic _hyd%?gé,

al kyl ated t eteafiydr6pht.h »',g/gn dri de, hexa ydro“*ptﬁt ati-¢ " agh %,dé

al kyl at ed he%ahydrophthaliéfanh $de, succinic a dride, and naleic
anhydri de. [6&?@] In the iQyvention, the nononer éﬁé@g an aci di group jis
preferably a polyfunctional nmononmer which is an ester of aliphatic

pol yhydr oxy conpound and unsaturated carboxylic acid and has an acidic
group by reacting the non-reacted hydroxyl group of an aliphatic

pol yhydr oxy conpound with non-aromatic carboxylic anhydride. More

preferably, i{C{#Hs an espef,in which the aliphatic pglphydroxyCgpnpound is
pentaerythritol n&éor |p%ntaerythritol. Exand es of ‘onnerqtaﬁly

avai | abl e preduct.-+nclu | ybasi c acid-nDdLj‘%qfa nnyEﬁq. r mM510,

M 520, or t%echq§e (ﬁfade fes, manuf act ured byéﬁC&gﬁ%El 0., LTD.).

[0226] In ¢he colforedyradi ati on-sensitive conpos{}ion of t{e invention, the

pol ynmeri zabl e conpound may be used singly. However, in terns of production
of a pol ynerizabl e conpound, since it is difficult to obtain a single
conmpound, the polynerizabl e conpounds nay be al so used in conbination of
two or nore thereof Further, as a polynerizabl e conpound, a

pol yfunctional nononer having no acidic.group and a pol yfuncti onal nononer
havi ng an _acidic group may be used in conbination, if necessary.

Preferred amjil val uecpf the pol yfunctional nondged having an acidic group
is fromO0.1ito 40 ngKOH g, ,and particularly pr?ferably to 30 ng KOH g.
When t he e#dvvaﬁ Of~ L. Fﬁplyfunctional NoRQAEYF. IS essively | ow,

devel opnent dﬂésoﬁ&tioﬁﬂproperty is | owered. fEZ ggger Hand, when the
aci d val ue i sCdtgessi velllohi gh, production or handHyd bec@rs difficult so
t hat phot opol yneri zation property is |owered and curing property such as
surface snoot hness of a pixel or the like is deteriorated. Thus, when two
or nore types of polyfunctional nonomers having different acidic groups are
used in conbination or a polyfunctional nmononer having no acidic group is
used in conmbination therewith, it is preferable that the acidic group in
the entire pol yfunttional nmononers is adjusted to be.within the range
descri bed above. [OfR2¥] It is also preferable that ajNtdl yfunctional nonomner
havi ng a caprouggggne structure is WD 2012/1694 _4PCT/JP2012/064017

i ncluded as a pol yieri zabl e conpound. The pol yygerizabl e compound
havi ng a caprol act oneéistiucture is not specifically I’ , as long as it
has a caprolact@ﬂgjstructure within the nol ecul e thereof. Exanples thereof
i ncl ude E-caprol actone-nodified polyfunctional (neth)acrylates which are
obtai ned by esterification of a polyhydric al cohol such as trinethyl ol

et hane, .ditrinet hyl ol, et hane, trinethylol propane, ditrinethylol propane,
pent aer[gféf?ai P'gf?ﬁip’gyﬁ‘r)béﬂ%%"r’gﬁﬂfﬁ%f ,’c ﬁi’/ﬁ pentaerythritol, glycerin,

di gl ycerol, oferdihbdI®W, ixkRiplaiRtaipiithds OF tHe spb@ b HRE nythaifreafish &eapr ol act one.
Anmong them the pol yfunctional nononer having a caprol actone structure

r epr es alasaibedybut drenpyentior-ig potdanigag to shpfollpwingixemplay? 2eMpoMAs. - RCH20 -R | |

R OCH 2 C O sl e o, 0 A dem G0, ARG, 58002201 1

Formula (Z-1), are’each a group represented by Formul a

(Z-2) bel ow, Fof oBtaintngthe Exdrhglasi confPoandy B-1ao Qr N the dopptiREEM] @mPyndrer mul a
(Z-2) and the remainder thereof is a group represented by Fornul a-(Z-3)

bel ow. Which has a composition ratio "a" and a methacryl component which has a composition ratio
~"(b+¢)" are polymerized according to the ratio listed in the table. Part of the methacrylicb

- acid component of a pigment muitimer that is generated by polymerization is coordinéted to

Zn with an equimolar amount of the constitutional component which makes the composition

n,n

ratio "a".



[0230] I | *C CH2CH CH2CH2CH O (Z-2) [0231] In Fornmula (Z-2), R
represents a hydrogen atomor a nethyl group; mrepresents a nunber of 1 or
2; and "*woreyesdants a bonding arm j§232] R 1 |11 CC @HR/JIP2012/064017

[0169] | |
*\ﬁ 3L A

: : o S ' CO,H

Me —Me

Exemplary compourd alwt-%) -~ | b(wt=%)
1-1 100 0
1-2 95 5
1-3 90 10
1-4 88 12
-5 - 85 15
1-6 82 18
-7 80 20
1-8 | 78 22
-9 75 25
1-10 70 o 30



WO 2012/ 16941568PCT/ JP2012/ 064017 [0234] The pol yfunctional nononer having
a caprolactone structure is commercially avail abl e as KAYARAD DPCA seri es
(trade naW®20HAeH1act ured by Nippon Kagaku Co., Ltd.), PEIIEXUAPGE17

Exanpl gg1oher eof include DPCA-20 (a conmpound in which min Formulas (1) to
(3).is 1, the nunber of groups represented by Fornula (2) is 2, and al
RI's are a hydrogen atonme. DPCA- 30 (@ggonmpound je which min Forrml as (1)
to (3) is 1, the nunb QP esent ormula (2)-is 3, and all
Ri'"s are a hydrogen ato aDPCA- 6§ (' Brpo d i @hich min Fornul as (1)
to (3) is 1, the nunmber_af groups repgesented bgFgdnula (2) is 6, and all
RI's are a hydrogen at@m ,"Cand DPC@lZ(a conpound in which min Fornul as
(1) to (3) is 2, the nunbe?of groups represented by Fornula (2) is 6, and

all R's are a hydr ogen at In the invention, the polyfunctional
nonomer havi ng a caprol act Buclt ure may be used elther singly or as a

m xture of two or nore the . [0z 35] | rt-Bble i nvention, the polynerizable
conmpound is preferably a pon iz abl onpound whi ch cont ai ns an

al kyl eneoxy  group havj nor e carbo o] such as an ethyleneoxy
group, a propyl eneox {gﬁb PN a.%ULyI egiy Anong t he

pol yneri zabl e compouds whlch A ai nNar\al kyl enegky—group having 2 or nore
car bon at ongy] s+-Me ng of the

conmpounds represex particularly
preferable. [0236] CN E;%ﬁgﬂv-E) X H2---0-(BE)rn X
CH2-0--(E)n X CH2-0-( - CH2-0-(E), X H2-0-(E)n-X
[0237] In For mJI as (1) and (i | ), E s each independently represent

((CH2)yCH20) - ((CH2)yCH(CH3)0) in mhich y independently represents
ar oup, eac'rméée‘é&;r;bé;bo‘@ o, a Mk};éé;ﬁ";fgh{ Tor "5 boas ooty ar oup.
2-1 : 83 17
2-2 77 ' 23
2-3 , 71 29
2-4 | 65 35
2-5 60 40

[0171] Table 1

Constitutional Constitutional unit of { Composition
Exemplary unit containing copolymerization component ratio for
compound | dipyrromethene Second 7 Third copolymerization
structure | component . component (% by mass)
101 - 1-1 G-1 . H-1 85/10/5
102 2-1 G-1 - 90/10
103 2-1 G1 H-1 . 85/10/5
104 21 G-1 H-2 85/10/5
105 , 2-3 G-7 - 90/10
106 2-4 | G-l - 90/10

[0172] Sym‘hetzc Examples of Speczf ic dye
Hereinbelow, synthetic examples are described for several spemﬁc examples of the

specific dye. However, the invention is not limited to them.



In Fornmula (i), the total nunber of acryloyl groups and nethacryl oyl groups
WD 2012/ 16941569PCT/ JP2012/ 064017 represented by X is 3 or 4, ms each

i ndependeNPIZN¥¥Ptdsent an integer fréin 0 to 10; and th@c§ﬂﬁ¥0d?~/0§4ﬁb7 nunber s
repr eseotBq Synhtsss bfSEx@mpldry €@pipolihdm40 to 40, provided that any one of X's
is a carboxyl group when the sum of the nunbers represented by ms is O.

I'n Formul a (iThy pignat menamenlifb@e) grovatbslevymeaeipe acid d0-rd ehad Proyme

a7 U of BRIGASENE BB il Purlfer Qoo R ARLILANEPONTERY b X HERL SN 20

nteger rom e’ su e nu ers represe S is an
i nt egemdnoga] bhebletddé @Gtoteok)tmtthaﬁﬁx@fbew@i stifred dt 852C GAAR MYdgedl OUP When
the sum of the nunbers represented n's is 0. [0238] In Forrmla (i), ns

are eaehmeapbéter atsl 342ang pﬁd@y'éhylﬂs%m@nt(@ mBethglmtopionaie pwes atdgdltheretn. i nt eger

f 0 Furt th f~th nb t ed, b t ni

< br e bPrdg T O flicyd S AR i B gt PR R S S B drom 5 ¢
16, - anchtsivhl f TG Rs, ROERAREARL X Ag tHRGABEralr O F0°COtHR mixture wab Purkieh Tul a

(ii), n's are each preferably an integer from0 to 6, and nore preferably
an i nt egeed for@rhoors: o Adftereamplesion of He rsaghoof the ieactionbexisire was ekiedt ed by

respective.n's j ref er abl n f.rom erabl an
|t oot & 498 Bt SHARuel T ThOPESRls PRy o ered Qe By i e

It is pk 5%33&, all 1t¢h@18gjm nal at oxygen at om si de of ((CHZ)yCHZO)- or
- (CHZ)y(ﬁ( - in Formula (i) (ii) is bonded to X. [0239] The
corrpound repr’féeémtwnmﬁhhrs@wnbelewn(laxbe pragudsd insewprddnchsvithshagl y or in
conbin (o) h 0 ticular, it is preferable that
six X gglllhﬁ&lfl{lethwd%d dalﬁeﬁ)a&nﬁ\g)c?g ?ibgpoup [0240] Thepconpounds

repr esent ed Byn]famhmlvmghthvaaga( mb)ecmaywb@hsyﬂﬂthesempldrmx@mamﬁytbeonal ly
known process includin bi ndi ng an open-ring skel eton, of ethyl ene oxide or

propy| &pirled by adpispag eﬁ%‘t‘i‘i‘f@ p ﬁ]a“b‘rm‘tfifeﬂé‘ﬁ?lﬁép?tﬂl*ﬁ Feagiionggmperatuse,.- aéS‘Benl ng
ddi t t :
0|8, 58 B ORI TR G B A gl

open- r ireigresipethoron, for exarrpl e Each process is a well known process, and
a persm@lfi Iled in the art may easily synthesize the conpound represented

by For (1) or (ii). [0241] Anong the conpounds represented by Formul a
(i) or (ii), the pentaerythritol derivative and/or dipentaerythritol

derivative are pref arabl e. . mSpecif i c exanpl es thereof include a
conpound repr_esg[tltgbJ E‘gé i §g % rﬁ"ﬁ‘ "
also referre O\ as t %EPRAL Y m'ggunds .to (0"), and anong them

t he exerlfea : nid -t ~Mleef erabl e. [0242] In
particul ar, the exerrpl ar y yegwpour ) is effpeet ve as a polynerizable
::(;\r/rgﬁtjlngn andcllt £ Eglﬁ_g I iNHrprf_)ﬁ in the effects of the
Me | |
/___j . N Pigment monomer 1

. Q 5
HyC™=N\A :
2 C.H3 ‘QH_,CQQH |

[0175) Synthesis of Exemplary Campound 2-3 t
The pigment monomer 2 (20 g) shown below, methacrylic acid (5.88 g), and 520 mg
of thiomalic acid as a chain transfer agent werev dissolved in 150 ml of propylene glycol '
- monomethyl ether (PGME), and the mixture was stirred at 85°C under nitrogen atmosphere,

and 1.2 g of dimethyl 2,2"-azobis(2-methyl ptopionate) was added thereto. Then, 1.2 g of



G -12H -040- CH2- - CH2-)-0-CH2}-12*O0 - CH2 8nl CH2H CH2-CH2)-0-CH2 n cH2-0
H2--cH2-0 -cH=c142 8 H, --04-cH, --cH2-4-c8-cHH2(a) n H2-cH2-0 8 (Sum of

the nunbeW9 2PBH6@8Ent ed by respectivesa's is 6 ) PCT/JP2012/064017
cilli-gimeifyl 2}2—1&0%@')&8&1‘ pro@llil%z)@vtas rr@d? aflded twice w1th gn interval of 2 hours,
Cl-12. H CH2" """ CH CH H=C1- 12( b) 8n CH2. -CH2--CH2 - 1-12HH

- CH2- 4and:aﬁ&ﬂ:lﬁltﬂ2as1ng the temperature to 90°C, the mixture was further st1rred for 2 hours.
After completion of the reaction, the reaction mixture was added dropwise to 2,000 ml of
acetonitrile. The crystals obtained were filtered, thereby obtaining the exemplary compound
2-3 (21 2 g). Based on 'H NMR spectrum, the elimination of the proton peak derived from
AcO was found, and therefore it was confirmed that main chain carboxylic acid is coordinated
lrke the exemplary compound 2 3. '

The pigment monomer 2 shown below may be produced in accordance with the
synthetic method disclosed in JP-A No. 2008-292970. The weight average molecular weight
of the exemplary compound may be controlled by adjusting the amount of chain transfer
agent and the reaction temperature, and the dispersity thereof may be controlled by modrfymg
the type and amount of solvent used for re-precipitation. ‘

[0176]

Pigment monomer 2

[0177] As described above, the specific dye in the invention is described. However, one

type of the specific dye is preferably used in a blue pixel of a color filter of the invention, and

two or more types of specific dyes may be also used therein.

[0178] The film thicknesses of a red pixel, a green pixel, and a blue pixel are each preferably
1.0 pm or less. When the film thickness is within this range, stray light between pixels is

easily inhibited, and the resolving power is improved when.a solid-state image sensor is

produced. | o

[0179]‘ The red pixel, green pixel, and blue pixel of the color ﬁlter of the invention may be



nn 8 (Sum of the nunbers represented by respective n's is 12.) (Sum of
the nunbers represented by respective n's is 12.) WD
2012/ 1694y620PAGH4AP2012/ 064017 [ 0244] 53CH8 2- H- C - CH- - - CEFAB20TRR6406H3N

CH2=0 I fe F@ %Z‘Eégg%l?}?emrtﬁbgtgptg'glwara%@ﬁ-seﬁsﬁ%g mjdigioavgper s

represente ens
respective colors containing the above-mentioned colorant, or by an 1nkJ et method using the

radiation-sensitive compositions of respective colors containing the above-mentioned colorant.

Of these, the photolithography method including preparing radiation-sensitive
compositions is preferable from the viewpoint that fine patterns are easily formed into
arbitrary shépe.

| Hereinbelow, the method of producing a color filter for a solid-state image sensor
according to a method including preparing a colored radiation-sensitive composition of each
color and applying it by photolithography is described. Howevér, the color filter of the
invention is not limited thereto. |
[0180] Preparation of Colored Radiation-sensitive Composition

A colored radiation-sensitive composition is prepared using the colorant mentioned
above together with a polymerizable compound and a photopolymerizatiorr initiator, and, if
‘necessary, respective components such as a polymer compound, an organic solvent, or a
surfactant. The colored radiation-sensitive composition is used for forming colored ‘pixels of
a color filter of the invention, and for example a colored cured film that is obtained by curing
by polymerization of the colored radiation-sensitive composition is used as a colored pixel.

Hereinbelow, each component contalned in the colored radiation-sensitive
composition of the invention is described in greater detail.

Further, regarding the colored radiation-sensitive composition of the invention, "total
solid content"kindicates the total mass of the components of the colored radiation-sensitive
composition ekcluding an organic solvent. _ 1 |
[0181] As used herein, the term "alkyl group" indicates a "linear, branched, or cyclic" alkyl
group, which may be either substituted or unsubstituted. o |

As used herein the term "(meth) acrylate" indicates both or émy one of acrylate and
mothacrylate the term "(meth) acryl" indicates both or any one of acryl and methacryl and
the term "(meth) acryloyl" indicates both or any one of acryloyl and methacryloyl.

[0182] The monomer as used herein is distinguished from oligomers and polymers, and it
indicates a compound having weight average molecular weight of 2,000 or less. As used
herein, the term "polymerizable compound"” indicates a compound having a polymerizable
furlctional group, and it may be either a monomer or a polymer. The term "polymerizable ‘
functioﬂal_ group" indicates a group involved with a polymerizétion reaction.

[0183] Further, regarding the descripﬁon of a group (or an atomic group) as used herein, the
descr1pt10n that is not descrlbed with substituted or unsubstituted includes not only a group

havmg no subst1tuent group but also a group havmg a substltuent group. For example the -



0-12H-CH2--C H2 8 CH3 2. 7. CH 040- CH2- - CH2-) - 0- CH2H2- 0- (- CH2- - CH203C--C H2
m CH2=C1- 1140- CH2- - CH2 [ 0245] Exanpl es of the.commercially avail abl e
product WORVPHNHKEri zabl e conpound r &present ed by For mBCEJIPRO12/8¢4017 i )

I ncl Ud@er§1|:\“aﬂ@4g£du?a%m&§rﬁot SYB B QH(?U@%@p AMvifahb @ﬁ@itit@?xﬂ@w,(tﬂaﬂﬁb?:’ whi ch

is tetrafunctional acryl ate havi ng our ethyl ene oxy charns, and CA- 60

t hat i gnsubsttutpdedkyd gaoupabrialse an dkyl grgup havipe asybséwokgrovp dihatsis, and TPA- 330
that is tr.ifu i.onal .acrylate having three isobutyl eneoxy chains (trade
nanes, §‘|‘1%shh1‘t%({g%ﬁﬁ¥le%°'ﬁ)p3)' Ni ppon. Kayaku Co., Ltd.). [0246] Those described as

phot oc Y183l e ARRBENRIr&inahd téthi 'GRERES' 1618665 AR dniyh stpafafdbrobdss bhicalfsihesi on
Soci et;lp/mof“Japan Vol . 20, No. 7 (pp. 300-308) maygsgl S(f)ba%e used as a

pol yneProggss il Berplsamdistifotipn pptwese theoprpesss and othsepiosespnis thezdgsired eBeqsound i n
t he col i at hon- ISi.klve conposition of the invention is preferably
from 2O?%l%g)éé%%g%/gr?lggaslt}e%%gljg{prﬁ%éf erably from2 to 30% by mass, and still

nmor e pref eralkyiséd lesreid, the tethbrhdiati@e'Sncludldshvisibienipat, ulteavidiet ightatar SOl id WO
2012/ 16941572PCT/ JP2012/ 064017 content of the composition. [0248]

Phot op8ltiavidstiight. slecirpmieibgamy X ray, and thergker adi at i on- sensi ti ve conposition of
the in h O ( trl -2 phot opol yneri zation initiator.

In t heY(iﬁn%gln?f ﬁ?gtﬁﬁég{g%ﬁ%ﬁmmg%%g%hot opol yneri zation initiator as

descri bed beMdwnragigihentisedtdas aaohhaitpipdd proferdbiathaotheicolorédtadiation-
(hereinbelow, it may be a brgvi ated as a "polynerization initjator").

[ 0249] SSASHIVSIFOMPRYHORE RGeS DY RiEPArHtedn ad¥ancs@ RgBeRtdisPaTHoN vy it ed as

| ong agjd} bk A b i LQn: i zabl e
compounr g PRl 1 AR sal b S o PR o€l A Bjament URp R O1
i ni ti abrgasic sPbienkexrprgrhed detivasive, draapaigmsecmnpauilt andfromxing hhthusrobthinedinge t o

visible. range. are. preferable. .T hot opql rizatipn initiator nma | so be
on act PR g SAR A L RP i Seri et g A AR AR RSO Dol o
sensi t ifaREedksByPsREUGpdaEhtye radicals or an initiator for initiating
cationic polynerizati-on depending on type of a nononer. ' Further, the

phot opol yrer Heepinbstow, tha foamulatien af apigsneat dispersion@ané asesthasleftbraparingg nol ar
absor pt | L.clent -about within the range of about 300 nmto 800
LARAERRPLLRY SRt Y Y ,

nm (nofé pre nMto nn . '
[0186] The red radiation-sensitive composition contains a colorant which includes at least a

red pigment, and it is preferable to include a red pigment such as C. I. Pigment Red 254 and C.
1L Pigment Yellow 139. | |
| The green radiation-sensitive composition contains a colorant which includes at least

‘a green pigment, and i\t is preferable to include C. I. Pigment Green 36, and at least one of C.L
Pigment Yellow 185 or C. I. Pigment Yellow 150.

The blue radiation-sensitive composition contains a colorant which includes at least a
blue pigment, and it is preferable to include C I. Pigment Blue 15:6. |

For prepé\ring a colored radiation-sensitive composition, two or more colorants
includiné a red pigment such as C. I. Pigment Red 254, which is preferably used for a red
pixel, and C. . Pigment Yellow 139 may be combined and used for producing a pigment |
dispersion. Similarly, two or more colorants including C.L Pigment Green 36, which is
preferably used for é. green pixel, and at least oné of C. L. Pigmeﬁt Yellow 185 or C. I.
Pigment Yellow 150 may be combined and used for pfoducing a pigment,dispersion.

Furthermore, two or more kinds of blue pigments such as C. . Pigment Blue 15:6,
which is preferably used for a blue pixel, may uséd for prodﬁcing a bigment dispersion, either
singly or in combination with a violet pigmeﬁt. | | |

When two or more pigment dispersions are used in combination, the components



[ 0250] Exanpl es of the photopol ynerization initiator include hal ogenated
hydr ocarbon derivatives (for exanple, those having a triazine skel eton and
t hose haWRG'BRA6¥Adi azol e skel eton), 5an acyl phosphi ne PESHBYUNBCELTh as
acyl phaspthanahopigafent akepigmenbdispdrsior ahe theret@ydl & (2EPRL ML SigaRnAS OXi Me
derivatjves, an organi c peroxide conpound, a thio conpound, a ketone
conpouléspersiprananhe pithes Hiesemsasor differet o pacheathsy | an ani no acet ophenone

o of or J01477" B a RIS pREEHPL BAARE: siherk 0 Lo e IR RS D ounc havi ng
a tri aDigers&ehay oo perfoindl f@ examplybY niingih béeéhntda Bighnlent Gieapigheat Japan,

42, 2924 (1969) by Wakabayashi, et. al., a conpound described In GB Patent
No. 138porsantand uspeisig 1Hadvacs e mixtup ity homagenizes ang thedikeosl newt.

descri [ | t : . 3 [ [ g.
Chom 35 el e Rl A i G340 ApeRrBURBMIA RS ACCRED s sha - |
JP- A Naike 6for eB2gld, DESPERAT mthndémaredbd GBTZNPANNYo. 5- 281728, a conpound
descri 28%[83)n JP-A No. 5- 34920, and a conpound described in US Patent No.
4212976018925 maB AiHeEembf t he conpound described in US Patent No. 4212976
include a co L i 1 :

2" Crchl or omer a8 ok Bl A ASBISLRAG Clor BRPSHARa bl tert HRE R include

tri chl pplymetr ldyspeSarftd {whh as pplyanide)antin@and sitia dheazaf] polycarboxylic acids and

2-trichloronet hyl-5-(1-naphthyl)-1, 3, 4- axadi azol e, .

>t 11 CAMB BiEph e oseHARTEH dnsitugiid Qd GitaSomaditied polyurethane, modified
2- t i br,aRReet MbkifdteNitheth) Q1RO RHOI4L AT 3R ABROGUBEARLAe sulfoni

1,3, 4- %xggi azol e:l 2-tri grlrl%n%?ryr\e% hyjl(- Se?{?Z- r%apht%f’) -1, 3, 4a¥90xadi g%loen;lc

2- t ri chtidrfomealincondensgtey), ¢ surfadant sostnal podybeethylene alkyl phosphate,
2-trichlpro 1-5: (A-chl orgst.yr -1, 3, 4-oxadi azol e, 2- :

£r oni dpRRSTINAE A5t Z R drihs 4l FRAE SE RS N
2-trichl or onghbydlyber drsperpditydy)be flrtBerdclsaédagolinear ?olymer, a terminal-
2-trichl oronmethyl-5-(4-n-hbut oxy st¥ry1)al,3,4-oxad|azo e, and 2- :
tri br omaefigynalmes o giaft nolgmar, ardia plogk pelymaropsgtorgsnpspridsthe strugfure

pol yrrerﬂile;%}fi on initiator other than those descri bed above include an
acridine derivative (for exanple, 9-phenyl acridine and |

1, 7- bi $¢B99' Easmplds nythehepiinaienodilpd polyingt Javing an anghol yoddtp gethe pixaitnd
(for exanple, carbqn tetraprom_ de, pheny] tribrononethyl sulfone, phenyl
trichl awg%stlﬂg}}l %@msﬁhawamowr@f%ﬁ FRUPA %&errglneg such as those

benzof ¥d )i 7p-divgs Ry] 126t : icati ; cati

3 (21 bg%%gl}%u(?%ny% 5_4751‘@% f13_ Ll???%lgfr}gﬁ Eyﬁl %sgg’g%l’% AIAxRI?IICéa_tIO[l National Publication No.
benzoy 2003-3 33y balyineuduaying 4 sulfonic acid group at a terminal, such as those described in

3-(2- hoxyb oy.l)-7-di.et hyl anm nacounar i -(4- .

di 1ot ngt an HoR Ry g e R b ICe DA ool wnprgppige ora

bi s(5, he@iochble QREXNCRYIERIkEIbedIn 3P -ALREPRNYHODI FHufthel, BbRWHeAThAREHOUMBT i N)
3-benzoyl-7- nethoxycoumarin, 3-(2-furoyl)-7-diethylam nocounarin,

3- (4- diemisalsimtgaybichiwmey 0107e arfiher mpictios frode prgmém surface are introduced (such
7-nmeth - 3-. (13- | dyl.car {n. 3-benzoyl-5, 7- di.pro coumarin,
T et NG SRR R S AT S SRR YT
5- 194735 thdke dedbibed/in2PLARG, 2007-27 N1 4, 206t BEIZBE, didfrAoNetabifiBPznd308207,
JP-A No. 2002-363208, JP-A No. 2002-363209, or the |like), acyl phosphine

oxi des apparefesaliepl e, bi s(2, 4, 6-tri met hyl benzoy1) - phenyl phosphi ne oxi de,

bis(2. . L ‘ U ph : i de.

Cuct 11 fO R ERSHY|cRSARAIR fotfmfs n /iR SHeboPRRIG RIREHI AR ERAE 0 o

bi s(i 5it)utleayadtiopenddudisarf-polyyfibwebikkylene imine) and polyester, such as those described
2,6-di.f - 3- | e- 1-y1)- | )¢ tani .r15-

f:ycl opéhhg-&rl‘iﬂﬁgﬁégy e ,e? f’?‘%&@ﬁﬁﬂ%@%ﬁéﬂﬁ%?%ﬁ%&laﬂa{%@15-0796@ apfe

like), TRIPILBES- A i R \ ' -%ﬁ% P- -1819,

s Ngmg?-@'ep%, or@g%%%%ﬁ{og%?&dﬁ%& O?%é’f@z?gg}.am?gezm] Egeasﬁ,f%’l Subh BPthosd™ BL0

conpoudédscribed - Bz Gphd8a hesopdlymerhef a inecroophemenand Baitrepérytontaining

benzophenone, 4-nethyl benzophengn 4- oxXy zophe e,..2-chlagro

bons opRERGAE: LR Bt BSaBAHEAoraNe sl GE At than TR arRRoA TN 158sS g |
benzophgRanes haingl PAMCRE RIS &%%M@ﬁ%}ea hRGDERMIBRANG theder Rea{RAxY! 1 €
acid or tetranethyl ester thereof, 4,4'-bis(dialkylam no)benzophenones (for
exanpl éq JBEANO. .08 B R&T hyPahNa o K83 ohanbife A No. 2008-81732; and copolymers

4, 4" - bi sdi cycl ohexyl am no) benzophenone, 4, 4'-bi s(di et hyl ‘

am no) benzophenone, 4,4'- bis(di hydroxyethyl am no)benzophenone, =

4- met hoxy-4' - di net hyl ami no benzophenone, 4,4'- di met hoxy benzophenone,

4- di met hyl am no benzophenone, 4-di nethyl am no acet ophenone), benzyl,

ant hr aqui none, 2-t-butyl ant hraqui none, 2-nethyl anthraqui none,




WD 2012/ 16941575PCT/ JP2012/ 064017 [ 0259] As the oxi me conpounds ot her than
those -descri bed above, a conpound described in Japanese Patent Application
Nat i onal YQBP1264P418n No. 2009-519904 bA whi ch an oxi me PSTIPHREBOHY the N
posi ti @R adacErhddaRt 8nd 8n GAHRWHED-ER RS HINEEHAIIISURR RS Hos®escABEBIDIP-1 N
which a hetero substituent group is introduced to a benzophenone noiety, a
cormpourdNdedd0r Kisd68.n dmphotic dppesantsesiss badngSbiae eraupAppiah eaidicogroup,

o AR ARE D A R PSR ™
2009- 13%&%1b1ﬂy%8ﬂ%@8@1&%$ﬁ1&@%@ aipiprhiént BadpertonNand aﬁm&lﬁ)ﬂoﬂ‘@t(ﬂ&e@

triazine skel eton and an oxi ne skeleton are contained in the sane nolecul e,
and a ESHPINYNHEES LOIBRRPIGR- JP- A No. 2009- 221114 whi ch has absorptl on

) 4 t b

T e AR 9900 RROLL Lt B P BB WY

2007- zmm@mem shiffade bgaradaﬁﬂﬁolyﬁﬁazaéfbnrma/y beseidcsel ﬁ(bmtkabw nuts:eﬁnodﬁmg, t he
clic oxine conmpound fused to a carbazol e

cyclic oxine ¢ ounds, a

col or aRtclkas Aadcmabid pphnbasrylgie having 23ngBETEloy hEoRp A3 (I LBRDY? | s
partic aﬁﬁﬁl t has a

hi gh | ?\ %cbg§tflfeﬁ<|§ E%le %g]ét}tkfa Wioﬁ J$%&¥%é%g%§ﬁﬁg§%§r% bed in JP-A
No. 2oaeraymm&9copmmrmlavmg aungthaarylaybgrobpasla ksmimab edup@andib Bspeci fi c part
of an x qu may be Iso SUItab|¥ used ecausF it is capable of

achi eV| HACEY e gﬂ Ving et aecrﬂyylr%@m afgrepag eroypy (ade maped Al £ r om

pol y”e‘iﬂa%ﬁfdcﬁﬁ‘ed W@&dgﬁ?ﬂ@ﬂ'ﬁé'} PLREEEL I"l@§r(trﬁe9ﬁa%{eaglp?ocﬁﬁé?1% gnsncl ude an
oxi me conpound having a specific substituent group as described in JP-A No.
2007- 289ﬂﬂgsqawdleah0fﬁepamolaanp©umddhhm bgy@oxyﬂtbﬁlrrmth@ryiap)anAld)és(mddz)ed in
JP-A No. 2009-191061 eci.fi.c onpou ente y t he
o | owtHEeROPERd I oich) 10 moF S el ofb-cahfSTaet e e SisURA HCBg D

i nvent iaiylatdIqaR hfhinBfctuR&l BY DalReNthdnficAXha®stridst LEBY aR@®a pblyestki™e conpou nd
with (E) form an oxime conpound with (2) form or a m xture of (E) form
and ( Zmacgmenonge @ggcribedyn FoANa. 8547299 PmnmpgmllezﬁQmer gra@nmommers ~
repres | [ Ar re ro p

e o by SR AR BRSO B Bl e B iR b &

pr ef er dlxpyrsibilieaay dlspedsioncabiléty aif a pi@nént-diporsion, and develo@&ﬁm 6% @j‘loﬂehe
nmonoval ent non-netal atom c group. include an al kyl group, an aryl group, an
acyl grastiionayenglfike reeRsmg t@‘F‘%thY ugipg QWW%IW“@&%PBW grshsrmere,

het ef OpKklr Ay fondiled!deKlrlvbl h FRANEY BRI ARG ikl L1 0 car bony!
group. ey nmay a o ave one or nore substituent gr urther, the
subst i {0ER] dheoblusk palynfenhbtieg abancshmlostmettwt@dle\mlgrher&rsuffamh ik pmfeﬂably

substi tuent s of S nt group include a

hal ogeﬁhoé?gﬁgngf’cg “ongA(‘N‘bggé?gg c‘gﬁ? 26@ aééiﬁp or an aryl oxy

car bonyhi 3 O‘TBeg eRE WisPerYard ﬂh‘dpmafﬂe ﬁ%ﬂl 1ngﬁé3ﬂﬂpentﬁﬁ ¢ K% aBdiRBR asand an
aryl group. [02 Preferred exanpl es of the al kyl group which nay have a

subst i pqmmergalcm vctss hodispesificadxkipipley timareofHasdidgyDISRER BYKe Htlpnalyatds, and
speC|f|c ex of i Iud Y an.et hyl- grou propyl
o oup. e Eoiakiii e fer ot 0 e Pepidabeo B |

dodecyl(pcgyﬁﬂﬂae) an1 omzad@mmgr@u P66, a0 &QDZ(HDXhlgﬁfrﬁbﬂﬁeulétﬂwb@ﬁbwp)blyrﬂé’r?)Up a
sec- but roup -butyl group, a 1- ethylpentyl group, a cl opent

group, 1%( 1%3’ d pﬁl‘@)@?I(h@hdﬂﬁeCLgaItWFlghW@wt%PO1@‘?%@@?‘3’118 agxdé(trgd%n@;@y:p, gloup a
phenac I r 2 r

4- et hﬁ su any %ﬁenacyl% m&k}iy%ﬁgﬁ@’l 450391‘ %@Rgﬁgﬁgéﬁ%% %)et?g E)HQA

4- di medBy0 wﬂmqbblhcm})olghat)mma té44®2&0ﬁ@ﬂ1ﬁ6@p@flbragylatep, S(HOZ(pdSII@Edwﬂ phenacyl
a 3- quorophenacy group

h
I OVP: iidantio b hanae warg&%éﬁt polyarbo 3 Aot § BAHERECIC Bo lbesier)(T465]
Pr ef er rodnQ% n%%lemathlag @Y éaz% Oﬁ%&gemegbatw g@@&é%aﬁl L&Bﬁﬁla Luﬁ&hrea:?%up

i ncl ude an aryl group car ‘speci f1C exa

t her e(ﬁﬂir?lm)l; MESP@ROPIBWI Pgﬁ@mi’B%ObmﬂMﬂ (gadmmrr]nal di mamlri’abtwedgjyoup ia
2-
o oo e P RaRyrClr iy PLOW Rl aly PG PEE Lol e iE ™ .

f 1 uor eny. 568 @H@}\Io@@(ﬁ%@ﬂ@i@ébp&&ﬂéﬂ (rBASHERRESSh1 RRARMAbLEIBIPK y Gesiy t O V!

group, a mtoly
‘Chemical Co., Ltd.); DISPARLON KS-860, 873SN 874, #2150 (aliphatic polycarboxylic



a p-tolyl group, a xylyl group, an o-cunenyl group, a mcunenyl group, and
a p-cunenyl group, a nesityl. group, a pentaenyl group, a bi napht henyl

group, a Ve2AROWPHENYl group, a quartéf naphthal enyl gr SGHIPHIHEGHOR] enyl
group, aaldblmbemyﬂ&yetﬂler%@@mama soiazxgﬂbds DAOTES (tAudk h@ea Rl kednufaetge®up, an

acenapht hyl enyl group, an aceanthrylen grou a phenalenyl roup, a
fl uor ey Izlgfrlm@ﬁ) 8h¢mlaﬁlﬁhlpt9|) QEM@L){W tﬁ/ éwvhﬂla@@nwlffgn@&cp f@rntagmant hr acenyl

ar oup. BRI Sk FRIOIASRIN R AR s RO AL AT BARNO Al B 3 Phenant hryl
nap ht ha @MY GENOU/L- 1a(mgmnaﬂ@mwr p@f}@ﬂlfboxﬁllcpadi@)'lEMlgLGEN 920, P80, >9I3@ naﬂd group,
a pent aphenyl a pentacenyl ro a tetraphenylenyl group, a .
hexaph8§§|(p<§yw|§thy§enﬁéwaz g qﬁt S6ysleambapincacegied feadel group,
i G Sl e e
[ 0266] dbrieftaey,@20eXazp pisnalt darivasy), 19240 (pohdusteh amine), 3000, B7H0ba&id t uent
group include an acyl group. having 2 to 20 carbon atons, and specific

exanpl &4 0%@@&619%h%&nad*efuaﬁw&ébmetbg?t&fsrm@%%WQHo’»’y%OOQr U0 3apdsifSiloy | |
0 Paphifahipobal fre Sl MR BEE LTI LuBERY PorfrARRFAIGOPA0T,
4- phen @cﬂyxd)ﬁyaﬂwﬂdm rsehytan gramoplea®), éMHSnIEI)h@Io@mxydhglem mongﬂearpt,e) arade

g o AT SR S SN TR

3-chl Orﬁm% mahfABeuréd B KEWhkdaariperehimlarnesy |Ltc9f Y41 Qox%an@ﬂ%&%nzow
group, a 3-nitrobenzoyl group, a 4-fluorobenzoyl grdup, a 4-cyanobenzoyl

gr oup, pehenes) drage nhwsgyhamitagpired by hhin-EeRE& Henfead {Geor. rlgd. )eW@ﬁbl(@@oofc an

| k bony| whi ch t t
21 Koy SR el e Rora SR G Ba b0t oo SrBislabfr SR af A es
t her eOfpoly@Q&MH{ieﬂe Jagty ethEE @Mwsayéthge&éms:a@netﬁém éﬂﬁ@@éﬂ@ﬂéﬂe 162 Gher,@

pr opoxycar bon roup, a butoxycar ony group | oxycar bonyl group, an
oct yl oPPbRKED Pn@@%nlpoheayloréleeﬂ Holape ngnbmilenﬁlrﬁﬂw redecihylens/glaeddony |
rou r | es of
an ary 088t %5%%%’1‘%98%5%41%@ Bﬁd‘%rbl%%ﬁ% PSSRt BIEE G RiEC S
phenoxwearb@ninicruefaptanid) (krada phinby, neanyiEanlredyy YosteuDe., Btd.); EFKA-46,

D AP 0TI ey SATER LS AR Y BREOR rou?,boﬁyf
07 0L 431 ik RN ATEROPSMA OYR! BB A1 VR me{yﬁ@r@@hﬁﬂa;sl oxycar bonyl

group, a 2-nethyl phe oxycar group, a 2-.net enyl oxycar bonyl
group, IHSEEBEEdﬂEphéﬁﬁPERﬁEaﬂ%b&ﬂMS@E&&EABD35IMBPERS&h&Hy9UXannbohké

yanopKEHYPER RSB g PE ARG ROV BA Lot 4PRIEA a 4.

f1 uor opieRAIKY £31 D3Ry 49 TOUD L 68, 14645 Y8RP PYE Oxyc RO POX QUM ﬁmi_a a 4-
nethoxyphelé!oxycarl30ny| group.’ [0269] Préferred exanples of t

het er 0d88.ilel 2dr andpP-IRA3 madmymwwealalf@qﬁmmbwehka@pmmathmdlamddOMEBSd@at| C

or aliphatic heterogyc co, ta| ton1 an oxygen atom a
sul fur%'g% o6t mé‘lmu’%étur% by ané’f) r%egmal?n&usﬁgzé&‘ i’c exanpl es thereof include

a thi engi 94gr qUpse ;agxhaﬁtzms[ﬂa}sbﬂusw bedised Bithed shiPhéhialaZodibndtddn&myvo OF OUp, a
t hi ant hren group a furyl group, a pyranyl group, an |sobenzofuranyl_

gr oup, mPre igk ofgr Buthe 1veREpR-He RgTtichlen MOWSDI%@HW apigmenfdegyaivg,  a
2Hpyrr gh? b o8 W dlS%eIQXIHtrIQ %:ferglglglﬂlged anl‘He:H %ﬂéﬁ %peg RHHay 8‘6 Qx&‘ﬁéaZMJ)n group,

a pyri yrazi group pyri I nyl
group, oﬁa temﬂmdhmhdiﬁéd guslpmpr, geaft p(ﬁymald of ylock bqnmymar lﬁivhngmjmmghmgf an

i ndol yl oup a 1Hindazol yl roup a purinyl ou

201211 60 EPHThes sytsaRs1 89 b BUER %P%ﬁni oy A @kelerﬁolugk hl%féfa Eh%éﬂ dasciihcdup, a
qui nol ykis9f oup, a phthal azi nyl group, a naphthylidinyl group, a
qU|noxaI|nyI group, a quinazolinyl group, a cinnolynyl group, a pteridinyl
group, [al %&I—I—Tba chiatzint] of Thegpigoment @smsalnamhg/ biggentipisparsio8 -1$p!1€ﬁ1bdlb1§’l ﬁongt oup, a
phenanth n —an cr|d|n erl di

phenant ‘P\ ‘?H%/IIPY %f‘%?u oreaprﬁ Lepli g % g"r 2‘383“533 phéfa EXW;‘??“ é?tig é;rlg,m Lo

i sot hi %@Cﬂai/th b hfddp wﬁx @E}%&%hlo@qianWby%&%fa ﬁ{gﬁgeﬁ@oxazol yl group, a
furazanyl group, henoxazi nyl "group, an isochromanyl group, ‘a chronmanyl
group, a pyr ISptmﬂcaig'L wgcmmpolyalepghsp@‘samys usgdothp amannt therdafispreferaply gr oup,

an i mdazolinyl group, a pyrazolidinyl group, a pyrazolinyl group, a

pi peridyl group, a piperazinyl group, an indolynyl group, an isoindolinyl
group, a quinuclidinyl group, a norpholinyl group, and a thioxantolyl

group. [0270] Specific exanple of the al kylthiocarbonyl group which may
have a substituent group include a nethylthiocarbonyl group, a



WO 2012/ 16941579PCT/ JP2012/ 064017 [ 0274] [0275] In Fornula (0OX-1),
exanpl es of the divalent organic group represented by A include an al kyl ene
group haWRgGIR/¥%684132 carbon atons, a 6§cl oal kyl ene gr ouBCRATINMt 12

car bon fighPHto l(imlﬁar@ﬁn adrifg DY h2Be nﬂ)’regfbf&abﬂyrfﬁorﬂ 100 8@ p&idd BPadd it These
groups nmay each have one or mpre substituent groups. Exanples of the

subst i teseprt t¢d Quparts hcmaseofaivgecescri bed above. Further, the substituent

groups (E@é b tu with an additional substituent gr oup.
Anong 1[ m] % 'hjepl?f?e”\‘;‘ltme\ﬁpm nts of enhancing sensitivity and inhibiting

col oration byt ihpefdraige e thel pigRentiligietvisrefirdspomidiss #bighdnbdérdvamvta (0X-1)
i ncl ude an .unsubstituted al kyl eneggroup an al kyl ene group substituted with

an al kyl gr odipe pigment é@rl‘aﬂwsmec Up, anpigatiqpiemenbegtially substitugash with gr oup,
or ad ) Kk t | group
(such g{gﬁ%}{w%&ﬁ}‘gbam@%é@lpa& @F[ ﬁalﬂ-ﬁﬂ‘é pf?j},q d’u ﬁ\fq WQE%]V%%%rngSﬁ%ky

subst i timpadlbﬂup iana dlspéxyiong;tabuny,(thu pigmmt derpha@iny brederably, coAtainstanl agldigr oup, a
xylyl group, a cunenyl group, a naphthyl group, an anthryl group, a
phenanBMUpPIoT ghgsis £'8P- a styryl group). [0276]. In Formul a (OX- 1) exanpl es

of the[@{%%?&%ﬁlg%@%@ﬁﬁ%@n&% ﬁsred'f&cédﬂgﬁtuﬂﬂ%%}’d&&ﬁ‘a?ﬁv u@e to 30

car bon ave a substituent
substi dﬂetupygobxpprrbleqjigxdmtt dvo Sgoeit] plnthaibcygmmcgagmhm alahmqumbne)ﬂmmm,t o the

bstituted descri bed as a. ecfce e .of an ar ro
whioh Ao g GStReTe rEGes: ptinoh Bdp e Nt Pisisih tHeidpor nt s
of »enh?&%é’ﬁﬂ 1§ﬁﬁt§ilﬁab\bh§rﬁ{exﬁrlgo1hﬂ'$lirmné b@n&@'&ﬁﬁ’&ﬁhﬁﬁlcﬁﬁé }hﬁﬁéﬂtnﬁréﬁ%er time, a

substituted or unsubstituted phenyl group is preferable. [0277] In Formula
(0X-1) plgmenit,@némeﬁt@rcampémmamemthe structure "SAr" for med from Ar and

adj acent’ S i or mu has an ne of th ures sh el ow,
rom the vi ehBaRRPRnastepdr oy ke R b vigind HoeF pLdege
i ndi caiRudd SUEbMY lacidl €#Bo3/Mie abld, hidli g@dt@@la@rhrﬁhbxﬁhrrgsfaﬂltﬁereofv\oMore
2012/ 16941580PCT/ JP2012/ 064017 . L
preferred examples thereof include a car oxyhc acid group and a sulfonic acid group. Still
more preferred examples thereof include a sulfonic acid group. Preferred examples of the
basic group contained in the pigment derivative include an amino group. More preferred
examples thereof include a tertlary amino group. _
- [0198} As a pigment derivative, quinoline pigment derivative, benzimidazolone plgment
derivative, and isoindoline pigment derivative are preferable. Quinoline pigment derivative
and benzimidazolone pigment dérjvative are more preferable. In particular, the pigment

derivative having a structure represented by the following formula (P) is preferable.
[0199]

[0200] In Formula (P), A représents a partial structure selected from Formula (PA-1) to (PA-
3) shown bélow; B representé a single bond ér a linking group having valency of (t + 1) (i.e.,
a (t+ 1)-valent linking group); C represents a single bond, -NH-, -CONH-, -CO,-, -SO,NH-, .
O-, -S-, or -SOz-é D fepresents a single bond, alkyléne group, a cycloalkylene group, or an
~arylene group; E rebrf;sents -SO3H, -CO3H, or -N(Rpa)(Rpb), in which Rpa and Rpb each |
independently represent an alkyl group, a cycloélkyl group, or an aryl‘ group, and Rpa and

Rpb may bind to each other to form a ring; and t represents an integer from 1 to 5.



[0279] The oxinme conmpound is preferably a conpound represented by Formul a
(OX-2) below. WD 2012/16941581 [0280] 00 PCT/ JP2012/ 064017 [0281] In
Formul a (\WR2032/168$13nd X each i ndependéftly represent a KERIUZHI1FA4017 ’
substi fomly group; A and Y independently represent a divalent organic
group; Ar,represents an aryl group; and n is an integer fromO to 5. Wen n
is an integef from24o 5 @ulal X's gy be t, B ,as pr diffefent from
each oghéry” NHﬁﬁ”Fﬂ”EQEWHLJx§é&h@Lgp NA and {Al_have.t hg same definitions
i } J. Rl . Sy s z . . .

as R A aNch Ar,..‘x]iﬁ’sﬁmléEUvely in F{\r/ yl #&P0X41),” at tj/ﬁ';é ref er Fedo—a
exanples'theﬂgof areHal so the gane. [02§2] | n\Fornul a ‘X%%;w@%@' l'es of

t he nonoval@ny substituent group represented by X include al kyl group,
an aryl grm an al koxy group, an aryl oxy group, an acyloxy group, an acyl
group, an al k&é%ycarbonyl group, an amino group, a heterocyclic group, and a
hal ogen atom #hich may each have one or nore substituent groups. Exanples
of the subhst htuent groups inelyde,those described akowe. zFurther, the
substituent groups may each be further substituted with an additi onal
substituent group.

[0202] In Formulas (PA-1) and (PA-2), Ry represents an alkyl group having 1 to 5 carbon
atoms or an aryl group.. In Formula (PA-3), R, represents a hydrogen atom, a halogen atom,
an alkyl group, or a hydroxyl group; and s rep-resents an integer from 1.to 4. In Formulas
(PA-1) and (PA-3), R,3 represents a single bond’, -NH-, -CONH-, -CO,-, -SO,NH-, -O-, -S-, or
-SO;-; and * represents a site for linking with B in Formula (P). .

[0203] In Formula (P), Ry, is preferably a methyl group or a phenyl group, and a methyl
group is most preferable. In Formula (PA-3), R,; is preferably a hydrogen atom or a halogen
atom, and a hydrogen atom and chlorine atoms are most preferable.

[0204] In Formula (P), examples of the (t + 1)-valent linking group represented by B include |
an alkylene group, a cycloalkylene group, an\ arylene group, and a heteroarylene group. In
particular, a linking group represented by any one of the following structural formulas (PA-4)
to (PA-9) is particularly preferable.

[0205]

¥

/i!\ “ *’i‘ % L wa\ —_‘Q\/‘ * [ =% . - | :ii’_w:t
7 ONT X %N Sk e N7 ; X . {,/; » ./)\w

(PA—4) (PA-5) (PA—8) (PA—T7) (PA—8) (PA—9)

[0206] Among the structural formulas (PA-4) to (PA-9), a pigment derivative having a
linking gfqup of the structural formula (PA-5) or (PA-8) as B is preferable in that it provides
more favorable dispersibility. . '
[0207] In Formula (P), examples of an alkylene group, a cycloalkylene group, and an
arylene group that are represented by D include a ﬁqethylene group, an ethylené group, a.
propylene group, a Butylene group, a pentylene group, a hexylene group, a decylene group, a

~ cyclopropylene group, a cyclobutylené group, a cyclopentylene grbup, a cyclohexylene group,
a cyclooctylene groﬁp, a cyclodecylene group, a phenylene group, and a naphthylene group.

Of these, D is particularly preferably an alkylene group, and most preferably an alkylene



[ 0283] Anmong them fromthe viewpoints of inproving sol vent solubility and
absorption efficiency in I ong wavel ength range, an al kyl grou

pr ef er abl WORBIHAPHSFor mul a ( OX- 2) . 60 Further, nin r‘?S&Hﬁr 2/9@5{172) is an

i nt egelgrd qmw&gUQoscﬂmmhjwmmnteger fromO to 2 is prefrerable. [0284] In
Fornula (OX-2 exanpl es of the dival ent organic group represented by Y
i ncl udé0308 fbeW@Wlfh )shercE gersgsentsy N(Rpa)gR BRipexastiosofiibe alyl groupyr epr esent s

(o 2) ot ob IS EBRRT BB st bR ASLENREN sl BB, (oo

t he phetapoh propyl g@upoan isopropdt@sup, 2 Ludyltgreup, arsky-bptye foupbi iérebmgohgmup,d
havi ng any one of the follow ng structures, fromthe viewoint
sensi t PPRRYYL gioupetsisopent I grqup, am%@ém%&é%rﬁewuwmwybe@ow JesrBs]

][:glr |t ger roul P% ¢ 1);558{)%%’@@}’ Q%%Bﬁ?ﬁ&%ﬁhﬁ,@l YycRoreRITPBHAE, 4 ERISRKY GuBYa t he
cyclooctyl group, a cyclodecyl group, a phenyl group, and a naphthyl group. Rpa or Rpb is
- particularly preferably an alkyl gronp, and most preferably an alkyl group having 1 to 5
carbon atoms. In Formula (P), t is preferably 1 or 2. ;
[0209] The content of the pigment derivative in a pigment dispersion is preferably 1 to 50%
by mass, and more preferably 3 0 30% by mass, with respect to the total mass of the pigment.
The pigment derivative may be used either singly or in combination of two or more thereof.

Further, when a combination of pigment derivatives is used, the use amount (total
amount) of the pigment derivatives is preferably within the range of 1 to 30 parts by mass,
more preferably 3 to 20 parts by mass, and particularly preferably 5 to 15 parts by mass, with
respect to 100 parts by mass of the pigment.

[0210] Organic Solvent

The pigment dispersion preferably contains an organic solvent. ‘

) The organic solvent is selected from the viewpoints of solubility of each component
contained in the pigment dispersion or coatability of the pigment dispersion when it is applied
to a colored radiation sensitive composition. Examples of the organic solvent usable in the
pigment dispersion include those usable for preparation of a radiation-sensitive composition
described below. _ )

The content of the organic solvent in the pigment dispersion is preferably 50 to 95%
by mass, and more preferably 70 to 90% by rnass. - |
[0211] Polymer Compound l ‘

From the viewpoints of improving dispersion stability and contfolling developability
when the pigment dispersion is applied to a colored radiation sensitive composition, the ‘
pigment dispersion may further contain a polymer compound. | |
[0212] Examples of the polymer compound include polyamide amine and serlts thereof,
polycarboxylic acid and ealts thereof, high molecular-weight unsaturated acid ester, modified
polyurethane, modified polyester, modified poly (meth) acrylate, (meth) acry1ic copolymers
(in particuler, a (meth) acrylate copolymer containing a carboxylic acid group and a
-polymerizable group in the side chain is preferable), and naphthalene snlfonic acid formalin

condensates. The polymer material is adsorbed onto the surface of the pigment, and acts so



[0290] In Formula (OX-3), R and X each independently represent a nonoval ent
substituent group, A represents a divalent organic group, Ar represents an
aryl groupo 2ardiepiss an integer from@ito 5. Wien n i s aoTiJrteages40of 2 to

% 50 e Sl GBS PSRN e
Ar, angolymer especk pyighier having o andhar (Ot Yor aayigmehtesupfacd Brprefdradlsaugeties

thereof are also-the_ sane. [0291] Hereinbelow, specific exanples of the
oxXi me %Wﬁ@@fmﬂw&%@r@li nFergxamplee there it agralt SABAMMMELEANtURWE; #&nti on i's not

1 el bBSRion un ABAZAISSA RBSRCILNERON 2OAARATLARITr L R284) The
oxi me conpound has "a axi num absorption wavel ength in the“wavel ength region
of 350ethyienaBPOnsatyraeddopd.ef er abl y an absor pti on wavel ength in the

wavel ength regi on of 360 nmto 480 .nm A_conpound having a hi gh absorbance
at 365 nm or FAYBPKHPS %tgﬁ'ai?ctq;/‘&ﬁﬂ mrieyalipelpds a@”@wﬁe@@%ﬁ phosehag Ralfs. high

coeffigi L i : | S: 1 1, 000
oo AR AR BLIR IRYGhe 355 AN 0B, ALY 1

5, 000 famdlo cofdensite.qrolydxgethynp oomtlpldnys ethet, polyedtsr. amine, polyidxgetiylear
absorpt i EQ coeffi.cient .of .a comound ma%/ be neasured by a known net hod.
Speci f FURIHRMOpeIeatey and POhOXYHNYISAE RYBPTFEMENt may be measured using a

spectr Fomg] OTRS ?61 fdef AR rARARY bEARA cifher ﬁﬁ@ll‘;&fo?i‘% HERBInRY oS W brihiGre)  at
concentration o 6.01 g/ L using ethyl acetafe as a solvent. [0296] In the
i nvent thereoft he pol ynmerization initiators may be used in combination of two

h f.0f . [0297]. The_.pol i zation initi i
oreferabl y ol forpbtdr O RRinker gt B B ier St RereBr Hloomet nyi
triazi 8% RdNESre frefezably 80 tET0Y Ibykeise) and QAN o refeABE 4% KL HOP

conpounds, a-am noket one. conpounds, acyl phosphi ne conpounds, phosphi ne
oxi de BWHpAUkIssPertiodhe pigaisat-conpounds, oxi me conpounds, triaryl inidazole

di mer, [ , i ( ; e conpounds,
acet opkdgglgﬁgbg% 'gétflﬂ S bﬁﬁgaétgér(}il\;}ga%rgg%?ﬁ%%g%? nscl{/?‘%{%%gg%gﬁl ene-benzen-iron
conpl eResnendalialCompohed eof , hal omet hyl oxadi azol e conpounds, and

3-aryl -substjtuted couparin conpounds, froma standpojnt of exposure
sensitivity. Jr{’?)?‘g@]eﬁfﬁgaa% SPREFY 5P MBPRSIieR pliegqr%bly inclygss @ peharaizabley at
| east png,GPound sel ected fromthe group consisting of trihal onmethyl
triazine conpounds, a-am noketone conpounds, acyl phosphi ne conpounds,
phosphi ne oxbpiftatpabedslymexizabe campowndds selectedifrp d eingammnl diaving at

least one terminal ethylenically unsaturated bond, and preferably two or more, terminal
ethylenically unsaturated bonds. In particular, a tetra-functional or higher-functional
polyfunctional polymerizable compound is preferable, and a penta-functional or higher-
| functional compound is more preferable. ‘

These compounds are widely kndwn in the field of the art, and any one of these
compognds may be used in the invention without being particularly limited. The compounds
may have a chemical form selected from a monomer, a prepolymer (a dimer, a ttimer or an
oligomer), a mixture thereof, or a multimer thereof. In the invention, the polymerizable

~ compound may be used either singly or in combination of two or more thereof.
[0215] More specifically, examples of the monomer and prepolymer thereof include
 unsaturated carboxylic acid (for example, acrylic acid, méthacrylic acid, itaconic acid,
crotonic aCid, isocrotonic acid, and maleic acid) or esters, amides, or multimers thereof.
Preferred examples include‘ an ester ‘between Iunsaturated carboxyliér acid and aliphatic
polyhydric alcohol compound, amides between unsaturated carboxylic acid and aliphatic
polyhydric amine compound, and multimers thereof. Further, addition product between |

unsaturated carboxylic acid ester or amides having a nucleophilic substituent group such as a



WO 2012/ 16941586PCT/ JP2012/ 064017 di nmer, oni um conpounds, benzophenone
conpounds, and acet ophenone conpounds, and nost preferably at |east one
conpound wWelectwetifr om t he ‘group consgsti ng of trihal omeCmygP2aie/h&pihe

i mor - Dodp FATE A SLAAS oSG erenh ETrE RN el 6 B0k pUFBORRAE
t he i nyembifomtionklity r pelyefaaaionality, b delydreiopabhdunsation grodwct sidw pmshape,

and therefore it js particul arli‘ i nportant that devel oprrent i s.achi eved
wi t houtunsEinealer pely fynctional earkaxyyis agld iy alse us¢fle a FiRNgreamaddiqn ng

our abi bhddfet {5 QR HRAMENBRDAic akid! (P Efnfdé% Aidike BA Eleehaflifo L0 Use an
oxi me conpound as a polynerization-initiator n particular, n fine

pat t er ssbsatuent gxronpdudhm_aa isazlyhuehts patug anma.g epegngoup axdl sap ﬁmctlemﬂ@m ng
machi ne s used L ring ex ﬁure ver, the ex o&glg machi ne may be
damaged® f“ﬂ%ﬂ%‘@ PRSPPI AT A AUt RIon ARt 5&%@ zati on

i nhi bi v
D! b SRS DR ISt ENRMIRL OB 49 IR or
pol ynenitesgt bxngionp andimemoifgnativssl qypefiefuabtienal ploddg}, aﬁheesc antleols caorﬁ be he

pol ynerj zat i nitigtor in.the colored radiat sen5|t ition is
D e or Al5p Uitk B o sy et BB i ADPo b do FRCRl s PR BRRORiE0s by
mass t amaoa/wilayl PRSene &émaﬁ:/é idchra@ Vs@fré?fee&ec{ Ay of 5&%&@@%&&&%&@&5% by
mass, wWith reSpect to the total solid content of the colored radiation
sensi t vinyl cﬂinmsalkynl other inptead ohtbe yosatentedicerbaxylid acid ﬁescszb@d/ebcrvanges

Solvent - Speciid AR S TR B R b Yo B o bRERE R b R oL 20 G

prefer a&hpomtdasdﬂﬂ)e@mpdr bIENSS! 0088 tto oEowmiPegNn‘ 200%.288THNI ¢ sol vent
i ncl ude: sters such as ethyl acetate, n-butyl acetate, 'isobutyl

acet at €0214ky Fuﬂbﬁrnqi@@npwéé\mnga@eﬂaﬂ@wa@o@a@yﬁt@o&w W] wbtdtay lbopingpi onat e,
i sopro t I rat et hyl

| bt BYing R A0ES i ek ot dhoXO @B B ice Bt T84 Pond T n-pt b BhiEabiL
oxyacekgiyRne @F(ﬁipbb)bhéb p@émasl%taataezopélyﬁiana@olére&hyd)uﬂaet fm&y@m@tﬂa&@of ig¢1oNd

met hoxyacet ate, butyl nethoxyacetate, nethyl ethoxyacetate, or ethyl

et hoxyawpamslon@a@rmﬁ enethireryles snchiar pplyedylons ghicet m@k@ﬁmﬂ@acrwhtw

3- oxyp i

met hox;%g%pl %eglf' eﬁ?@%@n@tﬁ %@!(a%ragg?gﬁlé)txg%ﬁﬂe@ﬁeﬂﬁsﬁw}%{tﬁoxypr opi onate, or
et hyl gelyﬁiﬂmnmlraomgmat eﬁethaé‘ryWeysm(a@|pomemym@13aiokyi(mﬂi)m§la(et or exanpl e,
met hyl 2-oxypropi onate, ethyl 2-oxypr ona opyl 2-0 yp opi onat e,
such afmefkipl chanprreRrsprsnatpenty &i,vrsolz} &%@tﬁ%&v%%mea%{ ltﬁ opyl

2- met h :

ot hoxypr oplgé(:) n%ée entﬁ&?ﬂl\ﬂtol%?tg%((yﬁmz Sﬁcé B'té) H gtiag e Q%énta({neth)acrylate

2- OXy- ﬁ}p@ntahwlﬂmtobhmém@hxattyﬂate,)&’&ﬂmed}ol rﬁmﬁﬂl)dcrﬂatvetrhmyylm pmpatysl pr opi onat e

d et t h nmet h t et ¢
o opy! PRI Hraprhet iR BavaRecth i et R e o Sl Bittuane ' &
2012/ 1@%&&&%?@@8&&12@&&%& FRHEB} prop9kadUkiaB @th Boly@iRetidHal¥lohol and

2- oxobut anoat e; et hers such as diethylene glycol dinmethyl ether,

t et r ahyedafyingawith Gmeth)ashdatel yetbanmreseeiylatesesuble as theshigeseribedyinylepanese
nonoet I o cet.ate,
ai ot nyt B2 PSlsar SR B IseRy | REBLYE, AR LR B S A SRR S e
di et hyBenes, @bmabr mﬁaﬂwtslydh Btthese dewrtbwluem/sgwm 64TI(8I39JTBBH% 49t41351|9;l
propyl en col nonanet hyI et her acetate, propylene gsl ycol nonoet hyI et her
acet at 617 %r%dl¥ 3949Reang) SPOXY apRyIRiTS WG atsiTRRGUCAPERANCE OfleBreppBs resicHdas
nmet hyl 2- hept anone, and 3-heptanone; and
ar omat |(I§Eﬁ§%ﬁ%1§:taér% dr?g&ég%gagés(ﬁ@%%gene and xyl ene. [0302] The organic
sol vent nmay Héemwsease polybumctomd(petyacrylaeoriticn atdbodineaf byt macturg rmre t her eof .

Vh t f t
e SRy b B e R P e el i st o
sel ect edmbb @ MRAYAn éhylgﬁlgﬁnyﬁ{sgﬁkgg@ .et hyl 3-ethoxypropionate, ethyl

cel l osolve acetate, ethyl lactate, die y ene glycol dinethyl ether, butyl
acet ate, net FyithS; st Ibr@fey@d@plymmtzable 2omppuiah (arcempoymd bhexatvaner, metelnfl

carbltol ate, butyl. garbitol et at e,

ona pr G e cBre Rt A hespi td FOABSTOORHE Lo bt 2O 8By gani o
sol Ve“tJPQéQNbaJZ(ﬂ‘?)dIE%ZS g J§15>Jn@§e9ﬂatérﬁth@w3@4m%ed?%' datdtere GAMRRHL dIQ N uded,
preferably from 10% by mass to 90% by nass, nore preferabl’y from 20% by

mass to 80% by nass, and still nore preferably from25% by mass to 75% by
mass, wWith respect to the total mass of the colored radiation-sensitive
conposi tion. ‘




[ 0304] Sensitizer The col ored radi ati on-sensitive Conposition of the
invention may include a sensitizer for a purpose of inproving the

gener at i omoebf¥whancy of starting spegges a pol yneri zat iPOm/JPHiRH@OTY , or
shifti e { L I A . Exanpl es of
t he seﬂ%p??zé$EQ%ﬁgﬁgﬁ%%®ﬁ§§%@§§%§%%gQ%(ﬂ% sh?@?ﬁ%zﬁgéﬁkggﬁhgﬁgimavelength
r egi onuhda@iratd@ @raup dnd bBAthgBint[0¥3069C Exiaiphdramder atiddepieid Préssar] thei ncl ude
pol ynucl ear aromatics such as_phenant hr ene, anthracene, Egrene, peryl ene,

t ri phef9npeind deserited 1 paagrapb Nean@hxide de7 ok Bhdene0820RI dkisfalsgor escei n,
eosin,mﬁ&%kprosin,-rhodanine B, and rose bengal, thioxantones, cyanines,
mer ocyani nes, phthal ocyani nes, thiazines such as thionine, nethylene bl ue,
and t o[0218] Nk ddditéon tachésdidegsibed abbWea ehidirddiogiol yafietataplel ioEome QT8 dnisl
phenot hi azi nes, phenazi nes, styryl benzenes, azo conpounds, di phenyl nethane,

t ri phehy FrREnHane0qhde (ME-pemak ke dlsosuitaply Bieds | Ipdiedhynula, whest ¥ & @onpounds,
. . SN ¥ o
ggh2?2ég%®§ggﬁggﬂ@%g%i%%ég%LTfﬁg%%f%#g%ﬁgEgaég%%gﬁﬁﬂs, pyrazolotriazol e

conpounds, benzot hi azol e conpounds, barbituric acid derivatives,
thiobarbituric acid derivatives, aromatic ketone conpounds such as

acet ophenone, benzophenone, and Mchler's ketone, and heterocyclic
conpounds such as Naryl oxazol i dinone. [0306] Chain Transfer Agent

The col ored radi ati on-sensitive conposition preferably contains a chain
transfer agent, depending on the type of photopol ynerization initiator
used. Exanples of the chain transfer agent include alkyl ester of :

N, N-di al kyl am no benzoic acid and a thiol conpound. Exanples of the thiol
conpound incl ude 2-nercapto benzothi azole, 2-nercapto-1 -phenyl
benzi m dazol e, and 3-nercapto propionate, and may be used either singly or
in conbination of two or nore thereof. [0307] Alkali-sol uble Resin

It is preferable that the colored radiation-sensitive conposition further
contains an al kali-soluble resin. Wien the colored radi ati on-sensitive
conposition contains an al kali-soluble resin, developability and pattern
formability are inproved. When the specific binder of the invention
exhibits alkali solubility by containing a nononer having (rneth)acryl ate
with an acidic group or a carboxy group such as itaconic acid, a nonomner
havi ng a phenolic hydroxy group such as N-hydroxyphenyl naleimde, or a
nononer having a carboxylic anhydride group such as malei c anhydride or
itaconi ¢ anhydride as a copol yneri zati on conponent, the specific binder may
be used as an al kali-soluble resin. [0308] The al kali-soluble resin may be
a linear organi'c polyner having a structure different fromthe specific

bi nder, and it may be suitably selected from al kal i -sol uble resins which
have at | east one group capabl e of enhancing alkali solubility in the

nol ecul e (preferably, a nolecule containing acrylic copolyner or styrene
copolynmer as a main chain). [0309] The alkali-soluble resin is described
her ei nbel ow. From t he vi ewpoi nt of heat resistance, ‘the

al kal'i -soluble resin is preferably a pol yhydroxy styrene resin, a

pol ysi | oxane resin, an acrylic resin, an acrylam de resin, or an
acryl/acryl am de copol yner resin. Fromthe viewpoint of controlling

devel opability, an acrylic resin, an acrylam de resin, or an
acryl/acryl am de copol yner resin is preferable. Exanpl es of the
group capabl e of enhancing al kal-i solubility (hereinbelow, my be referred
to-as an "acidic group") include a carboxyl group,-a phosphoric acid group,
a sulfonic acid group, and a phenolic hydroxyl group. Preferably, a group
t hat enables dissolution in an organic solvent and devel opment using a
weakly al kal i ne aqueous solution is used, and (neth)acrylate is
particularly preferable. The aci.dic groups may be used either singly or in



WO 2012/ 16941589PCT/ JP2012/ 064017 conbi nati on of two or nore thereof.
Exanpl es of the nononer capable of inparting an acidic group after

pol yrmer i z\@,blzgj[}/f@ﬁ kude a nononer having a hydroxyl groupcs4sthiRessor7

2- hydroxYethy (meth)acrylate, a nmondifer havi ng an epoxy group such as
egC| WP19et h) acryl ate, and a nononer having an isocyanate group such as
2-is6cyante ethyl (ne ag_ytgj The nononers used for introducing such
acidic group may be u Zei t Jangly or in conbination two or nore

t hereqgf. To-J nt uce idic to an al kali-soluble binder, it is
pr ef eﬁ%ﬁl‘eﬁ-)mﬁt gﬁ@‘m&ﬁ* -ﬁéh aci dic group and/or the mgfifr)
capabl e of |npart|ng n aci di c group after pol ynmeri zati on (hereinbel ow,
also referred to as qu i ntroduci ng an acidic group") are

pol yneri zed as a nnnoner‘ 3Eokb . Further, when an acidic group is .

i ntroduced by using the nononmer capable of inparting an acidic group after

pol yneri zation, a treatnent for adding an acidic group after polynerization
is needed as described bel ow. [0310] For preparation of an alkali-sol uble

resin, a known radica LMCE tion net Etnagny nployed Condi ti ons
for polymerization su 3@ rature an Ze fe '*or producing an
{

oo ek ph Ve fﬁép.o Ao~ he G y s thef%@ﬁar‘inﬁ”&)ﬁgﬁ‘gﬂe ay

be easily determ ned a skllled person i|ln the art, and it may be al so
determ ned by experlngnq§ 4[ As an a ll-fﬁb"‘ e resin, a polyner
havi ng carboxylic aci de chaln t het'eaf mpr'ef erabl e. Exanpl es

t hereof include a nmethacrylic acid copolyner, an acryl ate copol ynmer, an
itaconi c acid copolyner, a crotonic acid copolyner, a nmaleic acid
copolynmer, a partially esterified maleic acid copolyner, an al kali-sol uble
phenol resin such as Novolac resin, an acidic cellul ose derivative having
carboxgéfc_%0|d in a side chain thereof and a product obtained by addition
of an i~cl hhyda e to a polyner having a I'n particular, a
copol ymer between th)acrylate and anoEferpWoxﬂerﬁthlch IS

copol yger§ y_ t fer a L kal i | e
resin. gﬁgTes o2 her S ‘ﬁérﬁfﬁ%[e mﬁ&ﬂﬂigﬁ

(et h) ylate i de aIkyI (neth)acrylat aryl (nmeth)acrylate, and a

vi nyl %Bﬁ&d‘g les of al kyl (meth) achl’dQe—{ah d-aRl (meth)acryl ate

i nclude nethyl (neth)acrylate, ethyl (nmeth)acrylate, propyl (neth)acrylate,
butyl (neth)acrylate, isobutyl (meth)acrylate, pentyl (meth)acrylate, hexyl
(meth)acrylate, octyl (neth)acrylate, phenyl (meth)acrylate, benzyl
(meth)acrylate, tolyl (nmeth)acrylate, naphthyl (meth)acrylate, and

cycl ohexyl (neth)acryl ate. Exanples of the vinyl conpound include styrene,
a-met hyl styrene, vinyl t ?‘Y i dyl methacrylate, acrylonitrile, vinyl
acetate, Nvinylpyrrolid Erraﬂsdrofurfuryl nethacrylate pol ystyrene
macr onononer, poly hyl cryl ate macronononer, and

N- posi tion- substltu e nononer described in JP-A No. (MG-QOOQZZ

| i ke N-phenyl naleinideé and] N-cycl ohexyl maleinide. WO

2012/ 16941590PCT/ JP20 064Q17. The nnnoner mhich is copolynerizable with

(met h) ack-gT ——@H%}’ " (gF,F erg in conbination of two or nore.
[ 0312] The aI al i - ubl e phe e Na be suitably used when the
col ored radi ati on-sensit e conposition of the invention is prepared as a
positive-working conposition. Exanples of the alkali sol uble phenol resin

,netha

i nclude a Novol ac resin and a vinyl polyner. Exanpl es of the Novol ac -

resin include those obtained by condensati on of phenols and al dehydes in
t he presence of an acid catal yst. Exanples of the phenols include phenol,
cresol, ethyl phenol, butyl phenol, xylenol, phenyl phenol, catechol,

resorcinol, pyrogallol, ého ; blsphenol Exanpl es of the
al dehydes incl ude fornmal gehytle, *p ?afornaldehyde acetaldehyde
propionaﬁyebyq mﬁgb aIdehyde The phenol s and aIdeﬁM@eﬁ)n&y be
used eit S|ﬂgly inyconbi nation of two or nore, respectively. [0313]
Speci fic exanples of the gLaET |nclude a product obtai ned by
condensati on between netacresol racresol or a mxture thereof and

formalin. [0314] The nol ecul ar wei ght distribution of the Novol ac resin may
be controlled by a nmethod such as fractionation. Furthernore, a | ow

nol ecul ar wei ght conponent havi ng a phenolic hydroxyl group such as

bi sphenol C or bisphenol A may be al so added to the Novolac resin. [0315] -
To inprove the crosslinking efficiency of the colored radiation-sensitive
conposition of the invention, an alkali-soluble resin having a
polynerlzable ‘group may be also used Exanples of an alkall-soluble resin

. I T [ L o, I 1 N



WO 2012/ 16941591PCT/ JP2012/ 064017 car boxyl group, an acryl resin containing

an unsaturated group obtained by reacting an acryl resin containing a

car boxyl WyPpcup/aptdSa conpound havi ng Bt h an epoxy groupCaFIH2062/064017

pol ymerhzhl e double bond in the nolecule, an acryl resin having a

pol ymeri zabl e doubl e bond obtained by reacting an acid pendant type epoxy

acrylate resin, an acryl $Fesin contai ning OH group, and dibasic acid

anhydriRde"'ZﬁaQ'r'nﬁ‘%—pd‘iz{}rrEr z8bl- e HotipCE pohcCH a r°e§| NHofSHarredPby T84ct i ng

an acryl resin @ontaining oH group @nd a c®npound Ravi ng i sfRyanate and a

pol yneri zabl e conpound, and a resin obtained by basic treatnment of a resin

whi ch has &hester group in the side chain with a |eaving group |ike

sul fonate group or a hal ogen atomat a position or p position as described

in JP-A No. 2002-229207 and JP-A No. 2003-335814. [0316] As an

al kal i 7solu§Hamr"esiTRCHh—benzPFH{GHRT h) aci8AhERHaet h) acr‘{ﬂ”a‘f"éﬁcééﬁbl’yrrer or a

mul ti - conmponent copol yner 'of benzyl (meth)acrylate/(meth)acryl ate/other

conmononer is preferable. In addition to them exanples of alkali-soluble

resin i nctQ@)a(@apot yner -20d-eCHmetuct ebcAwdmydcaxyet hyl-oomichiga.yt at e,

and a 2-hydroxypropyl (neth)acrylate/polystyrene macr ononomner / benzyl

met hacryl at e/ met hacryl i c aci.d copol yner, a 2-hydroxy- 3-

phenoxypr opyl acryl at e/ pol ynet hyl net hacryl at e nmacr ononol ner/ benzyl

met hacry| at®7 met haé’rﬂwé‘ﬁifhb“%'éﬁbﬂoyrrer a 2- hydroxyet hyl

met hacryl at e/ pol yst yPene macronorfoner/ net hyl net hacryl ate/ nethacrylic acid

copol ymer, a 2-hydroxyethyl net hacryl at e/ pol ystyrene nacronononer/ benzyl

met hacryl ate/ nmethacrylic acid copol or the like, which are descri bed

in JP- 3Xd] o thedemmila plgguriborken i @tgdﬂumlléfmélsltﬂfﬁ)métﬂrélr&blllyacont ains a

pol yrer t ai o] | FRL) an onents,

i ncl udi no(lg&%u?] Pﬁ’h{éBQtﬂe rea%r0 ggg%?é/né%ﬁmy%%h ? of 1 ovr,rpqural?P ??:‘%y)e R&¥ an

essent rbaltheesamcu@emﬂlffdﬂerte}dmbeddhwsthaur t ably referred to as an " et her

dinmer"). [0318] By containing the polyner (a), the colore

radi at i on- seHsfach\wé thegrphyastifagle ompoyad FW@‘?NCQWY&P&S\?PQ%FWH?%@’I@OBU ng

{5 o8 A0S o EEE hEBE pilif RYALL R Rfrellihda BP-GECRLFCHFG! resi stance.
OC(=0)C(CHs3)=CH,.

Specific examples of the polymerizable compound represented by any one of
Formulas (MO-1) to (MO-5) include the compounds described in paragraph Nos. 0248 to
0251 of JP-A No. 2007-269779.
[0222] Further, a compound obtained by adding ethylene oxide or propylene oxide to the
polyfunctional alcohol described with tlrle specific examples of Formulas (1) and (2) in JP-A
No. 10-62986, followed by conversion into (meth)acrylaté may be also used as a
polymerizable compound. '
[0223] Among them, preferred examples of the polymerizable compound;in‘clude
dipentaerythritol triacrylate (commercially available as KAYARAD D-330, trade name,
manufactured by Nippon Kayaku Co., Ltd.), dipentaerythritol tetraacrylate (commercially
available as KAYARAD D-320, trade name, manufactured by Nippon Kayaku Co., Ltd.),
- dipentaerythritol penta(meth)acrylate (commercially available as KAYARAD D-310, trade
’ name, manufactured by Nippon Kayaku Co., Ltd.), dipentaerythritol hexa(meth)acrylate
(commercially available as KAYARAD DPHA, trade name, manufactured by Nippon Kayaku -
Cbr’ Ltd.), and compounds obtained by modifying the commercially-available campound o}
that a (meth)acryloyi group thereof is linked via an ethylene glyc.ol or propylene glycol

residue. An oligomer of the acrylates may be also used. Hereinbelow, preferred



ORlL (ED) OR2 WD 2012/16941592PCT/JP2012/ 064017 [0321] In Formul a (ED)
the hydrocarbon group having 1 to 25 carbon atons which may have a

subst i t ueWO 281266p415whi ch is represented by R or R2, isPABIPHIEDITal |y
|1 m ¢ edmpBth RATRAE ol igfieftlc LR ofe UdsBRREA. OF branched al kyl group such
as a nmethyl group, anh ethyl group, an n-propyl group, an isopropyl group,

an n- bl[@%m] gﬁ"helpolyacmnzdﬂbu@mpmgldanw beaa pellyﬁmptloxyaqumomr havdng bn geidiep, "~ a
stearyl ala rou ar . a 2-et hyl rou an arysv ro such
2s a RempUE atpe bt ek i S Step ot e Rr iy Byl e oc v
cycl oheylensty &Hx&aouﬂd%@(r@ﬁ&@é‘dﬂé@@ﬂr@@b&ﬂ Hfuglﬁke 1ﬁ‘a%1kﬁﬂ&h&@ﬁ&%%ovgrtﬁb'p an

i sobonyl g@pup an adamantyl group, or "a - 2-adamant yl group; an
al koxy ethylssid ¢compmsaind Inkayl begisedips i isc h Bsveyen 4if mmevwem hsiflicgropmey ba

1- et hoxyeth d | -substituted | h b |

or aup. s Re@afing 1€ nffeft gait SEu e arbpud] SHRp WherGRaf )72

r oup_ArbDyIIEAirMyBided e%‘ﬁ@@dllyca§@rsi§émﬁc kinifled of foALalbinati SABGKAR € by aci d

or heat, such as a nmeth roup an eth y group, a CyC oh exy (%gb(? or a
Y

benzy: a@h)(simde inghedn ht?'rli@hwlr 1ntanbydrtd@a@1ky1@@d§@taamérophg{abgaxzt} I cific
-2-
Si’(gggngg dxgx:f&ﬁtthﬁfl? gx&hy%x g§ralll< rf&tec?j )&3%;?1% gﬁf-ﬁa[ﬁ? ax%?rdL@Xy 'cgia{c anﬁydr? )alllclf) Is-

di (n- ph@wahn}&dﬁdc [oxybl s( et hyl ene) ] bi s- 2- pr openoat e,
di (i sopr op 15 2,2 - oxyb| s( et hyl ene) ] bi s- 2- pr openoat e,
di (n- blR tilelrp@aapﬁw HEORGINETRAVIT 4L axidie spRdapelerablyianobifvyaiong] 2 -

Ejloz(%/blb Wy%@&? §st%:m3 aﬁ?ﬁ%ﬁ:ﬁo%mygr%y com é)Hg% gréd unsaturated carboxylic

di (t - amyid)an@ h2s arf mxdnblgsdumtmhc&mg)t]léanm-ﬁaapﬂed ﬂl@dﬁﬁybgroup of an aliphatic

di (stea bi s(.met hyl ene) ] bi s2- prope
di (| aupﬁil@ow c?%wﬁl *fﬁ%{lmﬁ@ﬁ@}lfﬁﬁ@ozylﬁ @MH £, Marqeloraly Az gp) - 2, 2' -
[oxybl ] t8

o (1 éétﬁiﬁi&%lﬁrgﬁ%_agbgat%@ﬁﬁﬁg@ﬁe : hmI)IO‘eJ%% is belntsae ifthrltro})anedr/]%radl}éentaerythntol.
di ( 1- ethamyplket ht]b«)mmemal[ymﬂalﬂé pmdhgftl 19«:13916} polsb@lqaaanquudaﬁéel acgyllpdigomer 2, 2' -
[ oxybi

L on! 8 SR 5y B RBBRREL Sy da00E1 O, L)

di cycl pipexy 1ilthe coro@étvlﬁﬁﬁflﬁﬁ-tséhéit%%hiyoﬁnan R QEQHﬁ@ftl@n the polymerizable
di (t-butylcycl ohexyl)-2,2'- [oxybis(nmethylene)]bis- propenoate

gl ( f" cyemppiEstaen bmysrj)ismgbv [ dies (riarmmy loé prodpplian of a prippenceble, |
d: E : g'o hg%ec\ic giﬂgelpt %dl?ﬁ u[lto(x )6@ a?]r( ?? Bg%é]c%gxgobg%ﬁ%% gﬂ%&?? Qeﬁ)"i‘ cdmpounds

di adam@&bka&o&sé@w@nsﬁﬂmdmdfeweb} hiose thepgoBpenoat e, and

di ( 2- net hyl - 2- adanantyl) 2,2 [oxyblsénethylene)]bls 2- propenoate o
these, di metRydhe, asapalypeizapleaoninosng)s rlkinctinghmepamer having no acidic

di et hy ]

di cycl gﬁog?;zﬂla %%%Yy?g)?(é; amg ‘%réﬁg@‘?m ﬁ&gﬁ&ﬁg&% 15 used ip cpmbination § 5.

[ oxybi s€aestdny| ene) ] bi s- 2 propenoate are partlcularly preferable The et her
di mer may be_used either singly or. in cqmbination.of two or nore.. [0323]
The-pr opor 1 Bigrectasi weet Hr HShunsg S S8R ob SOg R G o

pol ymep 1(8 1408 K@H/F%@aﬂﬁuléﬁrgﬁﬁbfe&% k¥o bO mgtIQQH/Qr eivikR lldYacsd Y4ub8Po by
mass, nore pre erably 5to 55 % by nass, - hore preferably 5 to 50%
by mas the plyfhnetwaplempnaerertik exqegslaq:ly m(dwelopmglt dlssolutlon property is lowered.

2012/ 1 | JP2 12/0640 f t i,nt f ’
o ke o A B R R ORGSR By i B itis BB b emsty ¢ ne
col or ediffiat &8 1thp}ﬁ)@c51ﬁﬂ}trhM@zaﬁ@ﬂpﬁb§)bity Mo%réd%dlcﬂﬁﬁ@ Ffdperty bkl suffaee :

pol yner (a) may be al so a copolyner obtai ned by copol ynmerization of an

et her @PAe vﬁsm a it ﬁ@&hemwenqr@ts%] T%W@W@pr @96t yees efononer
capab! BoBfuREbAE SARAUTIALS ot BRGNS U 1RA 1 BEhURF, di e For

i ntroddcrng an aci or AT O UC|ng arad

pol yrTEpbléfabicﬁoﬁhllmhhﬁn{whﬁlvlngnﬂﬁﬂdf@’roﬁp)fs used ﬁmhmhlﬂlglo@rth@fe@&h 1grs0ur3 and a
copol yneri zabl e nononer other than those. The nononmers may be used elther
singly p&femweéwer\amle grayp 1n s St Rpliiungugnab monpugLgs a@eaﬁ% fole mt he .
nnnone é&%& gmgg an acidic group include a nononer having_

carbox up suc neth)acrylaic acid or itaconic acid, a nononer
havi ng [@zri[hehoi; also bgetﬂerabdy ltheg . @ofy fenutionalandhdnyadhaxing heaptol scadrel sofudire 8nd a
nononer having a carboxylic anhydri de group such as nal ei c. anhydrlde or

i taconi ¢ anhydride. O these, (neth)acrylic



acid is particularly preferable. Further, the nonomer for

i ntroducing an acidic group nay be a nononer capable of inparting an acidic
group af two 2pdgpmsi zati on, and exanpges thereof includecaJrmmonewihavi ng a
hydr ox S 2 [ thyl (neth)acrylate, a nonomer having an
epoxy é&gggaég8%B§£méﬁ?§?g§€m§ﬁ%§h)acrylate, and a nononer having an

i socyanat e gThelpolstefizatsie Compopdaning adapydladtoms ey isaiod spddifiualis mononer
for introducing a radical polynerizable double bond is used, _a treatnent
for addPHigdeds lang & i hay peaprolactaue eruchyrg vathin thegaploerte thegrofonEs#BRIes nononmer
capabl o i di L di G . : . .

t oat naney S Db B o U B R EUEEL B 0ok Brelfllned B
dependisterification p€ a pblyhydnnaloetiol sactdasaxiamgiydsl dtlmk udiaimhéhyobéthavd, ngs. Wen a
nononer . ha inﬂ a hydr oxyl g&ﬁup is used, a treatnent of ~.adding an acid
anhydr FdBeBylohPopang, dUrRethYAH wyRRangentas ol dopanasaY thidtohnhy dr i de, or

mal ei ¢ ARy RS IBY Rf 08 or WHRLH i oup is
used, a conp&hndoﬁgaxngngﬂgkﬁ%ﬁdoérou% gﬁgﬁgﬁﬁgéﬁgﬁyiggﬁﬁﬂfﬁgﬁéﬁngé

N- et hydmniantonéensmioog dwing tioe pdly fuattigdah monomehbmdhg aayprblcadd sguctier

exanple, or a.treatnment _includin di ng an acid such as (meth)acrylic acid
to proaﬁ%%w5¢ﬂ§a§§99Pﬁézaﬁ§FCWBP&BQEH%EV addi ng an acid anhydride such as
succin{@xm hydri de, tetrahydrophthalic anhydride, or naleic anhydride to
the generated hydro group,.. Wen a nononer_havinhg an i socyanate group is

used, a treatnment iR }gﬁEﬂding a conpouﬂi mgMQot h a hydroxyl group
and an acidic group |such as 2-hydroxy butyrijc acid, nay be used. [0327]

When t fre_nomomser used f or—~pbt ai iy - I (G ophai /IS a nongrer4f or
It T odlR TR e e g bab 2 Pobarkeni2  akr o (do TR ai thodde hot
specifically Iinited, preferably 5 to 7096by|nass, and nore preferably 10 -
to 60% by mass, witfT, pctRRo the WO 201(7 SOfPCT/ JP2012/ 064017
total nononer conponents. [0328] Exanples of t nononer for introducing

radi cal polymerizabl e doubl e bond include a nononer having a carboxyl group
such as (neth)acrylic acid and itaconic acid; a nononer having@a carboxylic

anhydr i%2%4r BukPratidh(Zad). ok the sinRydvs erchariovr psisPrcd R yarnde(Z24d a
nonone V] i th) = epoxy
Gyl onGsy BRI of BB I8 i SUGH @ Resahik G b Hor TR AR W mathdte PO
et her . thabheod issa gonp meredeatedibytomaulal (g3 rtetbveal pol yneri zabl e doubl e bond is
used, hﬁ;rg is a need to carry out a treatnent for introducing radical

pol yme 951 e doubl e bond after pol ymeri zation. The treatnent for

i ntroduci ng di cal pol ynerizabl e doubl e bond,gf t e 1pol yneri zati on varies
dependi ng pn™he type of a nononmer used f i ®¥rodBci ng a radi cal

pol ymeri z bIéYdoubIe bond, and exa qles_of“thé trebtnent i ncl ude &gs

ol I ovPod:—@en GHGbOM O OH Ol GouCss@Hs (ot hkdrd) o
acid or itiaconic acil i's “usedy the€re i'§ a treatnent for atlding a conpound
havi ng an gpoxy group and a radical polynefltrabl e double bond such as
glycidyl (meth)acrylate, 3,4- epoxy cyclohexyl nethyl (nmeth)acrylate, or
o-(or m or p-)vinyl benzyl glycidyl ether. Wen a nononer having a

car boxyii3g| aweHiule( AP PR réjteRknas kgak@geﬁ 28 e b ey ordupafPRbfesaithydr i de
is used, there is a treatnent for adding a conpound "havi ng a hydroxyl group
and a ne@berf 1py1d; endt T Agplesendpubodingarn.such as 2- hydr oxyet hyl
(neth)gﬁkékate. When a nononer having an epoxy group such as gl ycidyl
(meth)acrytate, 3,4-epoxy cyclohexyl methyl (nmeth)acrylate, or o-(or m or
p-) vinyl benzyd gl ye QI ether is used, there is a treatnment for adding a
conpound havi an a ic group and a radical polynerizable double bond
such as (neth)acrylic,acid. [0329] Wen the nononer for obtaining a polyner
(a) -contains aj none} for introducing a rigg;al ol ymeri zabl e doubl e bond,
the. coment rgtwso th of i | t hough not et,-i%;},al ly limted, preferably
5 to 70% by n@,"zﬁﬁb‘f"é‘@kﬂ%ably 10 to 60% by mass, wth respect to
the total nonomer conponents. [0330] -Exanpl es of the nononer for

i ntroduci ng an epoxy group include glycidyl (neth)acrylate, 3,4-epoxy

cycl oh t hyl grylate, and o-vinyl benzyl glycidy], ether,

m vi nyﬁ%é}nzn& ‘%F&}’E@F@ ﬁ%orr,ese ﬁ&%%mat HE?F“%T%%F%&P} a h*zr.

Wien t RgréeRRA®ondg a0t @i ning a pol ymer (a) contains a nononer for

i ntroduci ng an epoxy group, the content ratio thereof is, although not
specifically limted, preferably 5 to 70% by nmass, and nore preferably 10
to 60% by mass, wth respect to the total nononmer conponents. [0331]
Exanpl es of other copol ynerizabl e nmononer include (nmeth)acrylate esters
such as nethyl (nmeth)acrylate, ethyl (neth)acrylate, n-propyl
(meth)acrylate, isopropyl (neth)acrylate, n-butyl (neth)acrylate, isobutyl

o, o o,




[ 0333] The wei ght average nol ecul ar wei ght of the polymer (a) is, although
not specifically limted, preferably 2,000 to 200,000, nore preferably

5,000 to wBQoPP@es18nd still nore prefggably 5,000 to 20pe@Qp2disasmine

v 0005y Ot S S E5B8thed ARFEL BB e SR e o

Wien t BeaiRBIHIRKAYAR ADPDPeANSriad( tadk dhibe ThMFacthiRe bgqmgpmkum@dﬁof | S
preferably 30 to 500 ngKOH g, and nore Ereferably 50 to 400 ngKOH g. [0334]

The polyduefor(expmpley HixamplssitherenstinglndeiDRC A2 6t cdmypopod ymwhichimdn t he nmononer

whi ch tighl ' her diner. h . | i i f
ether Brnereedety S habd BBl $ o FFien SO PR ol 2 grerdng o
t et r ahy @y @Ry ERAof) MOPSALIEaWothpound in wHiRE nP Rl FofRfulaal ) @3TRtNad Mk f or
synt hesis of the polalrrer (a) is not specifically limted, and various known

met hodst raypviepiesericd bplewerla (Bds §eamd qd»loﬁllym;f: pdadtagan ponpy PPEeBP &2 i n
particular, n%ﬁ%vh?&er%liﬁ?ﬁlanlul%}é% %1‘:;35 @ﬁﬁ'}’thg nuhiS &O%S%‘ﬁf?:%ér%%eé‘)@%%‘/bgescri bed

synt hesi z I'n vi ew of e producing a

i N JP- PoiNula 204s 8040, R [038 5 hylteizen Bloal)oamd BREAP] X (4 comppardiswrith e
pol ynmer ]Iga) are _shown ut the invention is not limted to them

conpositi ghmlas{(d} fod3bts QPH@? neehep PhgipupLIApEIRREd BB Sermpad2bis boond @irgg% ed.on
r9n7)::)2/:9r/ Srﬁlza%&ﬁdvb | kt_ %— 28(():%%\/\0 2012/ 16941}5 [ 0337]
In the invention, the polyfunctional monomer having a caprolactone structure may be
used either singly or as a mixture of two or more thereof.
[0235] In the invention, the polymerizable compound is preferably a polymerizable
compound which contains an alkyleneoxy group haviﬁg 2 or more carbon atoms (such as an
ethyleneoxy group, a propyleneoxy group, or a butyleneOX}; group);
Among the polymerizable compounds which contain an alkyleneoxy group having 2
or more carbon atoms, at least one selected from the group cbnsisting of the compounds

represented by Formula (i) or (ii) below is particularly preferable.

-~ [0236]
| CH—O~(E)i—X
X~E)iOCH,~G~CHO—~E)X 1)

CHp~O—~E)+X

CHy—O—E)—X CHy—O—(E)~X
X—{E);—OCH;—$-CHy—0-CH—G-CHz-O—~E)—X (i)
| CH;—O—E);X  CHy—O—(E)y— |

[0237] In Formulas (i) and (i1), E's each independently represent -((CH,),CH,0)- or -
((CH,)yCH(CHj3)0O)-~, in which y ihdependently represents an integer from 0 to 10; and X's
independently represents an acryloyl group, a methac‘rylloyl group, a hydrogen atom, or a
carboxyl group. - | | |

In Formula (i), the total number of acryloyl groups and rhethacryloyl groups



[ 0338] Among the al kali-sol uble resins above, particularly preferred resins
are a benzyl (neth)acrylate/ (neth)acrylate copolyner and a nul ti-conponent
copol ymerwofoteeams (net h)acryl at e/ ( h) acryl at-e/ ot her pewnerme/oc4h1y

SRR e R P o FLo1F s 2201 Ve
(et h) agh ¥F Ble@luB el piceife dREMGITD BR IRELD EdEY O td180, ASViNéPihe! aBidRGTY| | C

acid copolyner, a 2-hydroxy-3-phenoxypropyl acryl ate/polynethyl
met hacXpliag eanbasylaronowhen theswriyl of ke prbsrb sapeyserteA Ry my’s is-aci d copol ynmer, a

2- hydr oxyet hyl - ne kY, [pol ¥st vren Cr onoNoTeLs e .

et hacr o] at CPEETRGHhe LauRRmERt ¥ REAoTRELAEPAAIRLLATIIN groups

et hacrepkatee® Bl Kois ¥r @ 1t nIREcHOMasuHEEdt DeRBidseritRh e got! fedne DB bpdidthé ¢ aci d
copol yrmer, WD 2012/ 16941598PCT/ JP2012/ 064017 whi ch are described in JP-A

No. 7-3woebihe nuodso)regueeeniest byr vg israidniegriofion éreiol; mevidsapersany ene of Xishe

i nvent j { i I WV Ng: & pol yneri zabl e group
for a %%cht@e&yggl% Pﬁp@@g@%ﬁéuﬁéﬁ@?%@éﬁ% Fll%l’{ ﬁ%&é@wc‘?gﬁ@y of the conposition.
As an PB2R8] i nsfrtmlaa(i), @sd are lbach prgfetatpphiy imédez &ohe0 gy 6hd nddte prdfadablys@l ubl e
resin having an ally! group, a (nmgth)acryl group, or an allyloxy alkyl
group inteesr Bpedd torthi Furthier disy suny of g ymbers representgddyaiepRegtivg BB es of t he

al kal i : OS] i ' ' e e

o et hal Y B L A B o B AR L85 ¢

i s obt piefeeablpyn iegdrifrogn # 10 &dvance an i socyanate group with OH for vyielding
one unreacted isocyanate group and reacting a_.conpound cgontai nin

(ot )y acryI AP F BBl e 5 S FISFLLY A1 LOFHEA P KO CRABEERS PSPaL, an
acryl [eskPrent & N Ntirier, WSRint6Athe duibeiReflatdaag, kypécﬁ@@h'k'i‘eg an acryl
resin containing a carboxyl group and a conpound having both an epoxy group

and a pusfeyaidy ian aseger dioonbB éo 6@ maore prefbrablyoindoteiger, fram 3atorddl andegillhmhwvi ng a
pol yreri zahl.e doubl e .bond. obt ai ned by reacting an acid pendant epoxy

acryl a?rg%err%bé?'ﬁr,l “ﬁﬁgeéé?oﬁg}‘_’eg'n containing OH group, and dibasic acid
anhydri de hayiigygreferstfi¢ habihie Zerlifal AP LRy nlamﬂsid@ofe(ﬁcmp@ng@peﬂ-by-reactI ng
an acr&lp resi n containing m.grrgégig and a conpound having I soecyanate and a

pol ynelCHabCH(Ebm$du il oranda &) ereldi) is itdad fed- by basic treatnent of a resin

whi ch i | i . h . v
oul T oneaofy bt o thltehbat AL HrRHPRl 68 8% AplELRgs Tt O "
2002- 229d6iRatiortofiRoAr Neore O3 3hBaticI3#0Qd prefeealsle ittht vialXUeiroF orafula (ii)

al kali-soluble resin is preferably 30 ngKOH g to 200 ngKOH g, -nore
pr ef er #5134} 3BV WPy to 150 ngKOH g, and still nore preferably 70 to 120

mMyKOH G401 The dddpoMGHY QU2 Fa}}hﬁggb 3 (ig)g@%g%e, EMMesREd bPS

al kali-soluble resinis eferably 2,00 nore pre erably 5, 000
t o 30, O9Fentamuilly kinbwn porcesinelidingbbindingGD®peo-ridg, skE6ton[cd 8thy]enthaideant ent  of

the alkali-soluble resin in the colored-radiati.on-sensitive conmposition is
or ot or BiOPYERe piids B peiadhablte] RE T Dk oS h s Bt R
parti cald@intipd g(abhyacds f ‘ ' | HRri solid
content of rt hlgug)m()osi ﬁcﬁln.}q[vg(%%ﬂ?y%gjﬁsﬁ rr%nr ?!ztgvte?rggﬁ?ﬁ%}%y?ﬁé%ﬁmﬁeraﬁ@rﬁe

col or egrningl hydroxyl geenp ofi the opannpes skelason, dér exampllery difch proassgyisiandllide a
smal | anmoun

pol yreP 1oL PgfLes e ORTisREN Bk W8 rat sl ss FRBSES Bl Patiit on or ot or age
of t hereppdserited by ®dimilh Qi) o8 €NSi ti ve conposition. o _ '
[0241] Among the compounds represented by Formula (i) or (ii), the pentaerythritol
“derivative and/or dipentaerythritol derivative are more preferable. |
Specific examples thereof include a compound repfesented by the following formulas

(a) to (D) (hereinbeiow, also referred to as the "exemplary compounds (a) to (f)"), and among

them, the éXémplary compounds (a), (b), (¢), and (f) are preferable.
- [0242) In partiéular, the.exemplary compound (b) is effective as a polymerizable compound,

and it enables significant improvement in the effects of the invention.



Exanpl es of the polynerization inhibitor usable in the invention include
hydr oqui none, p-net hoxyphenol., di-t-butyl-p-cresol, pyrogall ol

t - but yl caVO2ABIL941n 2012/ 16941599PCT/70P2012/ 064017 benfg‘qrﬂ?’%i’d?(aﬁ,“”

4, 4" -t hopdy]s(3- nmet hyl- 6-t - butyl phenol ),

2, 2" -nmet hyl enebi s(4- nmet hyl-6-t butyl phenol ), and an -

N-ni t rosophenyl hydroxyam ne cerium (1) salt. O these, p-nethoxy phenol is
preferabl e. CH5£H~Gﬁ¢K£Hm¥dE 0BfHAanmount ’Hﬁ%mfcse#y%&a‘ =, i nhi bitor is
preferably fronl_B%ut 0. 01% by mass to apout 5% by ma8$ with respect to the

total nassHst b _ HonO-Sdirst ) POH: ~CH=8843] Bubstrate
Adhesi on Inpro&%r _"The col ored rad] ation-sensityi veCconposition may
further cont 5?*%?%@6‘5‘59'?&9"5% ‘&sion i rrp»"?ﬁv‘é%c A ORTaE i o rove the
adhesi veness to a Substrate. - Exanpl es of the substrate adhesion

i mprover include a silane coupling agents,a JrideaRitdn eRHRLIBg agent, and an
al um num coupl i ng agent. Exanpl es of the $ilapeticonplsitng agents incl ude

y- et hacryl oxypropyl trinethoxy silane, y-nethacryloxypropyl triethoxy
silane, y-acryl ooxypropyl trinmethoxy silane, y-acrylooxypropyl triethoxy
silane, ymercaptopropyl trinethoxy silane, y-am nopropyltriethoxy silane,
and phenyltrbnpthem%os@%amq%&ﬁtHghese, yeHyBb -3 HL i met hoxy

si |l ane is_preferabﬁe as a slUbstrate adhe ion%ﬁfonnter?fﬁ0344] The content
of the substeieteladhedoho N~ b AComod-—foorHasShit 0 30%
by mass, nore prefepably Trom §.5% by mass tq 20% by (1858, and particul arly
preferably ffBt ?ﬁﬁé&? %6 by mas ;“Qﬁ@ﬁ?ﬁé&ﬁ%kﬁ??%i¥%e total solid
content of the col®red radiation-sensitive conposition,” fromthe vi ewpoi nt
that no residues remain in an unexposed a ga.fafd 8lntRe.sR8d ‘

radi ati on-sensitive conposition has been sybigetirédnte 120ght exposure and
devel opnent. [0345] Surfactant The col ored radi ati on-sensitive
conposition may further include a surfactant fromthe vi ewpoi nt of -

additionally ] Qx%gg t he 8o§t bility. ri.oys, surfactants.such as a
fluor osurfactda't{% g ‘\no ’7"’6%‘[‘ n rﬁf act ant , ¥§2 ccaefliéﬁ#@'él&g%&'fﬁéﬁ, an anionic
a

surfact anf, | FLi cana f nt. be, used t{b:%gj’w factant,, [ 0346]
In parti cur’za%, ‘&\gﬁen t‘he zaoﬂs%fize r%a%)a i o@- séﬁéi tlHVZ:H oHpasition of the
b actant, ChsoHrpronesdesnitny particul ar,

i nventi on cordHaka - ,
fluidity) of the cOnposition®™when it is prepared as a"dbating sol ution may

be further inproved. As a result, uniformty in coa in? t hi ckness is
further inproved and the |iquid-saving pp%ﬁgﬁijﬁjﬁifkﬁﬁ;ﬁﬂf *T'fpr oved:

In other words, when a filmis formed using a coating solution which is a
colored radi ation-sensitive conposition containing a fluoro-surfactant, a
surface tension of the coating solution with respect to a surface to be
coated is decreased, and wettability with respect to the surface to be
coated is inproved, thereby inproving coatability to the surface to be
coated. WO 2012/169415100PCT/ JP2012/ 064017 Accordingly, a filmhaving a
t hi ckness wi th suppressed unevenness is suitably forned even when a thin
filmhaving a thickness of several microneters is formed with a snmall
liquid amount. [0347] The content of fluorine in. a fluoro-surfactant is
preferably in the range from 3% by mass to 40% by mass, nore preferably
from5% by nass to 30% by nass, and particularly -preferably from 7% by
mass to 25% by mass. A fluoro-surfactant containing fluorine in an anount
within the above ranges is effective in terns of formng a coating film
W th suppressed thickness unevenness and in the aspect of |iquid-saving
property, and al so exhibits favorable solubility in the colored radiation
sensitive conposition. '



[ 0348] Exanpl es of the fluoro-surfactant include MEGAFAC F171, MEGAFAC
F172, MEGAFAC F173, MEGAFAC F176, MEGAFAC F177, MEGAFAC F141, NEGAFAC Fi142,
NEGAFAC PY@3VIXMPASAC F144, MEGAFAC R30, MEGAFAC F437, REGABNG/Ro#HL :
MEGAFAQF#]9, MEGAFAC F482, MEGAFAC F554, MEGAFAC F780, and MEGAFAC F781
(all trade names, nmanuf actured by DI C Corporation), FLUORAD FC430, FLUORAD
FC431, and FLUCRAD FC171 (all trade nanes, man_facture b, Sumtom) 3M
Limted.), S 8 X OREt:0N SC- 104,
SURFLON SC- 105, SURFLON“®&c- 1068 SURFLON SC-381, S 550— 383, SURFLON

S393, and Sl Laslé.w:t: 3053, O--Os@hicHE agh Co. ,
Ltd.). [0349] Spgtifis, ex%l es pf the non onr c surf 't&r ncl U(%;e _
gl ycerol, tringethylal an 1 rret hyl ol. ng xyI ate or
propoxyl at e tr&ﬂ%'t‘:(t;@ eiij prop x*y g ty‘%e ‘et hoxyl at e),
pol yoxyet hyl ene IauryI e er polyoxyethylene stear t her

pol yoxyet hyl ene ol eyl ether, polyoxyethyl e t hen | et her g

pol yoxyet hyl ene nonyl phenyl ether, polyet h ﬁ?%‘éﬂ\s ,greraﬁ%t

pol yet hyl ene gl ycol distearate, sorbitan fatty acid ester (such as PLURONI C
L10, L31, L61, L62, 10R5, 17R2, 25R2, TETRONI C 304,. 701, 704, 901, 904,
150R1, all trade nanes, nmanufactured by BASF and SOLSPERSE 20000 (trade
nane, manufactured by Lubri zol Corporation)). [0350] Specific exanples of
the cationi c sarfal —-CH i hal ocyani ne derivatives (trade nane:
EFKA- 745, manuf act ur by Nbri shijta & Co., Ltd.), organosil oxane pol yner

Fﬁgfh) (aE:ry ;3?—?%&-8% émiﬁ@h%*ﬁ%%% ng %trade name,

manuf act ured by Kyoei sha Chem cal{ Co., Ltd.), and %01 (trade nane,

manuf act ur ed bry;&u‘s%oeﬂm—am -CH,0351] S X AR Jjhe anionic
surfactant include 04 W)OS)%(znd W17 Rb%,tl} y e,ﬁ@age@f?rﬁ%ﬁbfdactur ed by
Yusho Co., Ltd.). [0352] Exanples of t,he silicone surfactant include TORAY
SI LI CONE DC3PA, TORAY SI LI CONE SH7PA, TORAY SI LI CONE DC11PA, TORAY SI LI CONE
SH21PA, TORAY WD 2012/169415101PCT/JP2012/ 064017 SI LI CONE SH28PA, TORAY

S| LI CONE SH29PA, TORAY SI LI CONE SH3OPA, and TORAY SI LI CONE SH8400 (all

trade nanes, manuf actured b W Cornr ng Toray Silicone Co., Ltd.),
TSF- 4440, TSF- #8567+ Té%‘%zré'* H4460, and TSF- 4452 (all trade nanes,
manuf act ured by Nb tive Perfor

nce Materials Inc.), KP341, KF6001, and
KF6002 ('t r aghe=dratebo-tRauf rqgud.lc
BYK307, BYK323, &nd BYK330n(

L%%%d:@n& ., L#d.), and
radze rtgcIEQ : cturtg(d) by "BYK Cheni e).

al I’ .
[ 0353] The su tfar_rﬁ _%d either singly-or in a conbination of two
or nore ki nds&??ﬁ’é ~die Hirount of cgUrf act.anted R,.RE na(,adjded i's
preferably 0.001% by mass to 2 0% by nass, bamggpgmwmrgr.@f;e)ra y 0.005% by

mass to 1.0% by mass, wi.th respect to the total nmass of the col ored

radi ati on-sensitive corrposi tion. [0354] O her Conponents The col ored
radi ati on-sensitive conposition of the invention:-contains, if necessary,
vari oug024idi tHixamphsofi thesomnedreaially tvalablegrodigpe of a palymeaigalile Mompaiidy| am no

b i id alk th I t |

pol ymerPRERtsy B oePan LB gy EBRR ot Br e fure B deneBibound, a

t her malc@davyEnt 3,akhieR iR Ynal &rﬂﬁte}ﬁa‘m@tbﬁrn&hylbﬁé Sty QairiPady conmpound

for inproving strength and sensitivity of film 7a UV absorbing agent such

as al kdXBChye ztbzpiheh@r@@ncaomlastyaaﬁ: haying @r@rpeatsrletmreem walrph@mrhT%é Oahptagent

Lo o e REFLOPARN el RSB RS SRR BT et e

al kal i N@b@tbl(@ydk@s@d] m[ar)tr oned above an antr -oxi dant, and an
anti - &8}&@61“ on agent. Further, to increase the curi ng level of a

filmb aﬁrieﬁgﬂbﬁdtaérphawwaébnemomas apbeligames dessgbedyj@ntourma) obe
added. g 'san%!’o%&QtoﬁJ 15(5“&\!0”9 %b §d§§hﬁg%13% JeBEIR o

pol ymerization I ni as’an a peroxi de, a Novol ac
resin, mlyma&lab]re&snmpu@m epoxy corrpound and a styrene conpound. [0355] The

total cqnt of the colorants (that is, pi.gnent and/or dye) contained in
the r adp%ﬁﬁ trrrh§§H§tiet1‘i }fdhep egrqubéacwpw& in feerolored Fadintion-sepyipye \m. chis
used f o 0% by
s | SoBREAHE LEEe RO N prtleld f 665} R PN M o B e Bb R 18000 D)
nor e pr3é)f’/eb3ahiays aﬂ&/mthymmprefematﬂy)%bw tuazﬁ/pbwmatss reisipespect o thheothldodild sol i d
content in the radiation sensitive conposition of each col or. By
havi ng the content of the colorant(s) within the above ranges, the color
filter obtained exhibits favorable color reproducibility even in a thin
film _Further, as the curing by radiationis fully progressed and strength
of a cured col ored fr I m | S rrar nt ar ned narrovvr ng of a devel opnent | atitude

o, - Y o T 1

’0



[ 0356] According to the invention, the colored radiation-sensitive
conposition having red, WD 2012/169415102PCT/JP2012/ 064017 green, or bl ue
col or mayWRe0p/8#ti€ed by mi xing and sfRrring respectivePESHBYHEA81such as
t he cokefitandofthdicdh@sRith. @ pi gment,” a -pi gnent di spersion is preferably
prepared in advance and used), polynerizable conpound, photopol ynerization

i ni ti al@®¥8] oP§atepelymerigation Indigepri f necessary, an alkali-soluble resin and a
surfact ant, C i . t it i on desgribe | ow. [0357] The
col ored radi gII ?Sar??‘géﬁé%gg?lggé %OolﬁgoosgtI(Ini (I)fﬁhéogwf "E‘z"n. I?I\glfeéﬁerI? gorIIgm %?ef erably
filter gdotoyolymierigatiorfinltiagr. under the purpose of removing inpurities or
reduci ng defects. Any filter may be used wi thout specific limtation, as
long as it i én@6W@ﬁﬁp@ﬁmqe@@g@@sﬁmhomppkyemrﬁgtl?mmﬁ&@r agfdesqiibeflibrlow
Exanpl I i de. a.fi. . r st such as PTFE
Cpol yt STl eF s A pheibndi ol iAo EnerRHGuSY, Byl 8 Bpic B R4" 2

Nyl on- 6p@ymaright@npnitiyot'df i n resin such as pol yet hyl ene and pol ypropyl ene

(1 ncl udj n% hj gh density and, ul.trahi gh nol ecul ar wejight). O these, '
pol ypr &‘Is%ﬂ end N¢ PRAPRRIVIGTEALR IBIEALK 13 SPephebly| lemidsd asdong ey it pagate.

The poLg::sd : il : : 1 : : .m nore
pr ef erg Ih? g@(glg{atﬁdggﬁlyﬁgggé%dur‘f()fgﬁgﬁ %I%I‘I‘I%%%QEI’J‘I‘I’ %‘%6?%@16?%?% astZIItgbIgbout

0. 01 t scladtedifrofh 10bAM phdkgroltrherizator istiaersi s For etampléd)chosahgéng sasitplitgt e

renoval, qf .fi i mpurities, which inhihi.t onpgeneous .and uni.form

D oGue gt CVaBhE et Bt diie BRHSRYF o TROABIGRY Bor PP A UAT B1o owi ng
Procesgisoibg afabliiag agb@3mith MG ceftald ihicictiol WaLHphdo-eRERIdNRhiR %
different filters nmay be used. In such a case, fllrt)erlng using a first
filter praspcdectivaradieds ouan iitidtenrfonmatéating cationio polynregizationedepending on type

Al ternagi vel Y lural first filters having different pore size within the
above P ﬁ&I—*?él IIISI/) be used in conbination. As used herein, the pore size may

be det er m neguihdr/the ?B&b?&?ﬁleﬁ@atldﬁelnﬂﬁﬂjrI&@htaif@IaUQa_ﬁr&M ice@gotid hdveng
manuf acturer of a filter. Conmercially available filter may be selected

f r om v &Ml absqrptipneactheient af abows Oibkin timatangcok dhorht §brmn tad(@amg@Eoreyo

Kai sha i . (fornerly, Japan Mcro Labs), or KITZ '
M mp[#%gbl&%tcﬁﬂ%g?%gr exanple. As the second filter, those forned
w t h t fe25eanExamples biihe photopelyhickishtidn initRedrrigelodyhddegansed hydrocarbofror
exanple, .only &ﬁdi spersion nmay, be filtered using the first filter, and the

second IFHYAVES HEr seynbe those hawas gitiazing dieletonand hesavare & sediazpléen added
to thegtd S k r i Mok | o LS col ored
Fadi at 7o STk & al PRSI Lor AT buck A0t iRRplhe EONO el Phiptit Al

i nvent aooxamdcdanipoung shddasfoanmp dedivativagy anlvegandd marofidé tempaund, eldsar i bed.

Th I filt f the i ti h I d [ that is, I
oat t or hympins &by EBPOR: b Renit of'ba FFRGIERE Feolt 4PIBH usi ng t he

col or egdedt 'eﬁbﬁ@ébl@ﬂlﬁﬂldn\d% RP8SAckiopRenon¥O Of these, an oxime compound i .
2012/ 1694?%103PCT/ P2012/ 064017 09Her ei nbel ow, the col or I?(iullters of the

i nvent prieteBledescri bed in greater detail in view of the producti on nmethod

t her eo at._| r preducing the color . filter .of the.invention).
{03607 1 mEBeiel B B haleBen R EPENEL I BriRRY piyink Kisifiind fG1 el Lises.
appl yi nglidea @atpoued déstdibed ir0Buls &leht. iSve. Tapanasi 2920 1969y WekthbaPawe cen a
substrate to forma colored radi ation-sensitive conposition layer (that is,

col or edl- a§Rsrnound grssribad IayBrPatast Mex il 8497 ox eayapound slspasibedl iy JR-HeNo. 53-
radi at i ?’@42;32 AebmbYEd REAAR ih ?II’I‘I&Q*I{ BhiohtNO A3 965N 'a'cgﬁxﬁ)\c;ﬁffcpéi’és fifed IPOBUI €

process el opi ng the col ored radi ati on-sénsi e,congOS| ion | ayer

after he Gepo29r 5270(1P64)rhyar. €oISohaderpett dlerarcofipevind dgurEbed ir PeA ). 62{ 0361]
Col or e?S%ﬁXEICOII;%I)IIr?cI (Ile%gribperdoigejf’-sA No. 5-281728, a compound described in‘JP-A No. 5-

34920, and a cbmpound described in US Patent No. 4212976.

[0252] IExamples‘of the compound describéd in US Patent No. 4212976 include a compound

having an oxadiazole skeleton (for example, 2¥trichlor0methyl-5-phenyl-1,3,4—oxadiazole, 2-
' ttichloromethyl-S -(4-chlorophenyl)-1,3,4-oxadiazole, 2-trichloromethyl-5-(1-naphthyl)-1,3,4-
oxadiazole, 2-trichloromethyl-5-(2-naphthyl)-1,3,4-oxadiazole, 2-tribromomethyl-5-phenyl-



In the colored | ayer formati on process, the colored radiation-sensitive
conposition is applied by coating on a substrate to forma colored layer
(that is,WOPBYEMIFadi ati on-sensitive768onposition | ayer PCRIPHEY 0440 t he
col ored JMkadlmme e&a%tdmetﬁetﬁptnnmtpmyt)h O30 3kadixde |29t§10%rdrﬂﬁ}|:1$‘-'§13t rate

usabl e for this process i nclude al kali-free gl ass, soda gl ass
(regi stbingdl..Aatediazole)2 gtc:laé@romqthat -6 {4 phipsestyyd)- hs delwediszslor red by adher i ng

convor MaICRmEARRC Gt Bkl & STho R BRI AR B BT 2 o

a sol i d;34-akedihA0d) 2 -iehvesmetBylS3- t4 6 DUt SYRSErBLIE3 4 Wxadiakdlglind 2cT yst al
di splay device or the |like. On these substrates, a black matrix for

i sol at itigromesisdetiSvyryi-t Sl oxadjazele)al so f or med. A | ower coating |ayer

may be hj \ f adheS|on

o ol ARl S IR AP RS o AET LR TR IR Rl

sur f acacdiné deri witivs (foateamplo 3B Bheris a@riding mm f/Qiis(Q Qahdrivinyl iepaudsN-ate with

the colored radiation-sensitive corgom tion, any one of various coating

met hod$heudelyaigesy palykedegenrgmpionrd (fer exagmnle. rfgrbongetsabremideophanyly, conf or nal

coatin 1%83 The col ored

| ayer rroﬁtoltn ?lgr &18 B fgtcggdgo@éfngt ft#@%%uggdgdté |§ or% 4% ¥ Qr ned by

coat i n@emfmramgb};ﬂ«aéthylmmdaemdanue,ds (mbarzbﬁkeyd) 7- (ﬂépyrtehdﬂipl)eomﬁanﬂ)éat i ng

t he sugstra t 50C.to 140C for_ 10 seconds)él gd?)gggseconds usi ﬂgﬁ hot
fdl S

pl at e SFIZR-rresthylpEaRspumALiRg Y tremgthenpliye lamiperouprEp, ity and
| ower i '&%Qﬁ{/ﬁﬁﬁtﬁ)b@ﬂﬁﬂlﬁ‘ﬁ die'ﬂl?ylﬁhfnfog&ﬁﬂ&% '3“3»' chx%gk 1%%(’5@0&1'&3” ef ficiency

bet ween the term nal "and center o devi ce an Yoss of light in tilt

di r ect ipoopolsgémmerme,ak Hicatpoayl blgﬁt—dlcwh&blnumqoutrtwni |3I-bnnlzhyle’kness of the

col ored |l ayer after Ki i ref erabl or. nore an ess than

1.0 gmMPrEPELUBINA ?r@rﬁuﬁ’y?)'g’%@@%@ O Aymay, 3p<§l’ lF‘gg‘aﬁf’r"i’?f”ﬁtaé‘foéﬂ JB'I y from

0.2 11 M&loylgn&ogmmi&sﬁ%eﬁw@s%% Ba?e%%nmcaut&raxp%h&@wmc ess, the

colored | ayer (that is, colored i on-sensitive conposition | ayer)

f or med dipfophrecewndind- be@yennaz@r%ﬁlt qoemapmoeeis%ccilgnaéxw@mun@ desegibed tro yi el d
WO 2012/{.16 P. 7.

Creat mant B Th0d b1 beobl: FeREOy the Napsar b ialBaPaNg, appr-afudh FaResvre

pr ef er al. 2062863208, ﬁutqmty 20021363200 08 ﬂrealltemra@y@hoa)hmee:ﬂ@asﬁdﬂea@ﬂpwask .
pattern. and curing. onl ortion of the coated filmwhich is exposed to

| i ght . bﬁ(%ﬁérttletfﬂest%ﬁﬂap& pgtnxlw@smaaﬁ at(idénblé@a@otil@eﬂéﬂxymegmylb% Adsur e
| ud d joar |
inclu gfblﬁtgapﬁté&apq TpifSpiné 8 e dcitn 7884 th M@Bgttgaﬂu/ofg an% (R &@ggl arly

prefer exp Sure dose s pr ef era

ml/ cn® bistns-2,4p¢ el @eataienS0yINbic2b- ﬂﬂu&rcﬁ&@llﬂt}fy@ﬂ@% lazn)eblﬁ:hyll)tttaﬁmhe ns-

preferably 80 mi/cn2 to 500 mJ/cnR [0367] Devel opnent Process

Subs eq@bé@'l@P‘t%aCtlwl'éb@p‘?}Wé‘l pew Cedhexafheorgphasphateld vietrdherike), imdo%:ess (t hat

|s dev e 0 p d n after
ght &Xp §§1&1}d;3e39 t?]e% iée}\klglooﬁgeﬁg):fét ‘g%t y ?-he'i?ﬁ?ﬁ?‘?‘?ﬁ%ﬁ 78%% gare

remal n@dtdnnNac;;msA@sordl ng to the devel oprrent process, a patterned coat ed

filmincluding pixels of each color js forne The devel opnent

syst emlY&>4nFxamples gf thedgtang spmpounhipehu §3‘?§Q7@ﬂ?’f’e@n§p¥ sipthyy) bergophenipgica
ddl
e oot e, B SR, AR IRDABke 2,808, 2154 20

ul trasonic or the e to previously wet

the s urbémhéxmnbﬂdhtmed bemzdpt\mnbhe Walbxemodfenkdslﬂtehoﬂee 2hattoxe bahicxpheﬂftmet he

surface _to co ta g veI 0 revent uneyenness of devel op

[0368] CROXYCHRUY PReioney s RO AP o RE 5@9%& {RmettE g8ieh ettaﬁage

on an unAesdHhRYIFiEOBELzd hertottes fhKExahtpl R 4ef B Bk fethy [ dHfind feh L QHER

t enper af ur el(l smgenelr%’) 'y g {3 C a d 't he dsg(?/{e ogmanltn ?) ne&?ls r(’)m 20

second4, 4’-dyl@&ygl@hmd&nmo)benzephenone 4,4'-bis(diethyl amino)benzophenone, 4,4'-
bis(dihydroxyethylamino)benzophenone, 4-methoxy-4'-dimethylamino benzophenone, 4,4'-
dimethoxy ‘benzophenone, 4-dimethylamino benzophenone, 4-dimethylamino acetophenone),
benzyl, anthraquinone, 2-t-butylanthraquinone, 2-methyl anthtaquinone, phenanthraquinone,
xanthone, thioxanthone, 2-chloro-thioxanthone, 2,4-diethyl 'thiexanthone, fluorenone, 2-

benzyl-dimethylamino-1-(4-morpholino phenyl)-1-butanone, 2-methyi¥ 1-[4-



Exanpl es of the al kali agent contained in the devel oper include an organic
al kal i ne conpound such as aqueous anmoni a, ethylam ne, diethylam ne,

di met hyl ¥PRARNHPne, tetranethyl anfidni um hydroxi de, PETHBEMRY$40EMONI um
hydr oxI(ﬂ@shyﬁm@?pﬂaﬁg]aﬂbﬁh@hn@u RRO6pMLAE 2-Bfdroxy-2-methyl-[4-(1-

1, 8-di azabi cycl o - 7-undecene, and an i norgani c conpound such as
sodi unﬂnﬁyl@flmwdehenmﬂpmsmql wligge RERroIn, é@mmwm@r(ﬁg@ﬁamnﬁbbmm methyl

pot assi n1h dro en ev.el op usous

Dol o G DR R AhEE B0 S nmrepy Ao P SRR oG RAVEE Whell Bl
vat er had bénsl dienspnkeal) aididohe Cbhﬁ%%xb&ommmmyﬂ&%bue a8yl actitlone,
preferably O. Olwbby mass to 1% by mass is preferably used. Further, when a
devel oped M%Yh@1W@f@H @ﬁheous al kali solution is used, mashlng with pure

dovel oy g s arTobR R BiERDE AR 0 S BRSSO AN hoa of (e

i nvent acflophrylofidednigiunt e andey! sidspliing eshpswidigay h@al@@ kxﬁfawz hsayger Mape m ng
process, exposure process, and devel op ment g(i)l’ 0CesSS a curin process for

curi ng SPesdically.ghe panosackiopBeARg lwaﬁ%éﬁscr@ B~ Ad¥ad 01291963 ek the akylng) or
post egﬂg@%ﬁ,oxhée itz Ubed 90@841%%13 Q‘ﬂm%ﬁ?%%%@% 8%%%%%%& The
post --b iS a process for. ac reving l'et'e curin , a heating
t r eat ment af Eeam;ikes'ef thpriwdtoxylanetgpimoad: mltlmalt usabletin éat imeerttiondndGdC to 270C.

i crBBncRE B Rt g el e b, PR M ot R RUALFReT ™

pref er aby i LRmahRd a@l%axﬂlfadtﬁ’ﬁé’d tb? eS|t u 'E‘i‘(aﬁnﬁﬁfe@ oRtheZdtih® a@&&ﬁéﬁbﬁ'&g a known

high pressure nercury lanp. Radiation tinme s from 10 seconds to 180
secondsnitizinugablsfia ﬁ%lhyelﬂwnsedodmﬁi(ﬁécw&éeb ABSAGWRE-399sandkexposur e and

post h i rried out jn ¢ t is preferable that post
expos u?@gmgggﬁé#equ al’[ fCt 32‘%?# ?98?083‘35)“%?} pto ? S mi ng
Pr 0Ces SomPIRAISHHhgIHREDEE “ameleﬁlgw%@m% a Tgﬁﬁ%&e(\k/ﬂﬁlﬁ)(ﬁ iwdvelng@ur i ng

process, |If necessaré) wi th desired nunber of tinmes, a color filter havi ng

desi r e@uhoscioS muer 405 nm ga dessabed TP Nan 2002 1061 79rmay be also usedt he
| nvent i,0n, feQ%f&%%g@I{o's@pngﬂl qoraﬁsaﬁl;é ﬁ?ﬁ ru"oh?Hclh&is%&@b@§19
adhesi vene to a SUTr e exce eve resi stance

adhesi DAROESURSTROL frade fmhe3( alpafahefatuasdchyeBagbst rate i s hi gh, and coI or ed
pi xel s _have fine patterns which can provide desired cross section shape

[0372] (Eréh MﬂéﬁP’Eﬁ*ﬁ@r@cﬂxé’i’ﬂ@&?sroé{éheaﬁqli’fﬁ@%%?ﬁ@rltniﬂv&o&B}‘Fb’é‘§|at1|°éfﬁn? porppnd.
i nvent I I t devi ce,
b1 pi ng bR he i & AAEELGRpRindin Bt 220RBbIH Rechi¥d P ARG 2D oY o)
exanpl 33842, aeympeundedediribyedrie dBveNow 09- 20068 paml acécmapiung desaibied in I Aor der
to perlfl\g) %6412%{ aning efficiently, the organic solvent described above as
the so 16 y be used in the colored radi ation sensitive conposi tion
I's pr e£ bl gxiapls 85thd oﬁirﬁ@&rﬁgodnﬂ%ublgas ahpé&%le dgleﬁﬂ}erkgltlﬂilﬂ Hikélﬁasddescr ' bed
in JP-A No. 7-128867, JP-A No 146562, JP-A 7
2000- zmty?r@nzatmrmmmormd@lamm iaghude Nbenmwymnmnan-zm No 2007 2101,
JP- A No. t2007 2 231 é - A No1 2007- 2b8 ’%3_0 o su1tabl% sed s a
cl eani A% ?Xydmﬂ F‘ r 8oV Mgl © e “Eof oP et 4 atiari o%ce ERETTDE ey Ton of
t he i nyedbkyamino- l-phenyTﬂJ'k@p&‘d ek @béﬂz@ﬂloﬁyir&n@ﬂeﬁ&hﬁf@%ﬁ)aﬁllkMIL@BEMQ| ycol
nonoal kyI et her carboxyl ate or al kyl ene gl ycol nonoal kyl ether. These
or gani élugiesfany! Wbléhn@hwfnb%rOﬂge@da?se@ow@al?ﬂﬁﬁbmyifqmpdl nwymomleldoe@ t her
singly @ AL bﬁﬂleocjon{do\%nc? {ncﬂge%oﬁigpgﬁdstéﬁ@ﬁ &9 {hose d scrly%lﬁﬁ

avi ng

nor e O ganlr]c SO ven(%s are m xe an organi ¢ so

hydr oxpl Pekovlh (8919) 46531 660U cC s Reeldih Ih((l979|)aM6ng62aJdmtdﬁ1®f3P|ho@pﬁlymdrs
preferred. The ratio of an_organi c_solvent having a hydroxyl group and
b org§meecgmdvﬁﬁnqmy e v Lyl oaarosine oty s

pref er gRis¥ 4dM4iB0d f NlthO g, hé)aﬁpgeq)a?érﬁf %ﬁﬁ@ft%n%@eﬁgﬁaﬂ% %]Qé fory The

mxture 1s part|cu y pre comnbi nat | propylene-gly
nononeﬁ\fwlZO@t—ﬁ%Wdcatﬁ’tANdDG&%)Mm propyl ene gl ycol nononet hyl ether
(PGVE) WO 2%12/ 16?3%31106PCT/ JP 012/.1(;%401

xample e commercially-available product include JRGACURE OXE-0l (trade
name, manufactured by BASF) and I_RGACURE OXE-02 (trade name, manufactured by

BASF).



m xed at a mass ratio of 60/40. In order to inprove perneability of
the cleaning liquid with respect to the colored radi ation sensitive

conposi t iYA,208/¥PH1act ant as descri bed5above as the surP&EUBHI2PHAL? may

i ncl udegh3on A@Qh@@iiﬁfe%rﬂxédh&édtﬁé} thabbd ¥RcHBEIDOVE | dniPRYInd Beaeidedid 0 t he
cleaning liquid. [0374] Accordingly, the color filter of ‘the invention that
i s prodepsadseRatarti & ppliedioa Nasionplr ptien Noe2Q09tdP964 int whichfaniolimé isvent i on

Ty e ] Al A b SRR S DRSS @

el ect r ehi¢h PEREHG sAbstRiGR RidupEs intdduéditot Kenysihzhost BBleRY a compblg | i ke. 1n
particular, the color filter of the invention is suitably used for a

sol i d- desstibed RBeANMN 2810J8025 ansl WS Batons Apeliation LendBpeeNe 020095292939 it gani ¢
CMCS s r i . hj r | ut.i re. than. on 1] ]1ion.pixels..
The coﬁgl? allﬁtﬁ?r \érgrp%uef’?stl)}ét auggéﬁsae%‘gglgng&ggf}g?‘ kfan}lg)lo% lélﬁe nll%%]%fisrg ef)(inalt)ggéxp bet ween
| i ght Igiesiatienal @hbkatibn Nox 00BNl 189 esrapdaidsdeb@ibedah USCRAtEE Nd. ghs6ovoi ch

constitutes _a CCD device, for exanple. [0375] Solid-State | mage Sensor

The sof} yhishateazing seelelap apt appximeskelstanare eontpined ke sape moadcyle, prd e er  of
the in Lan. fii t 4. l4i.d- %1% e

i nvent }égﬁbé)lg{hncgga?ggg?fy Fgﬁ{\’?yi I mﬁtléy]g]sh% oHr?g aggs&#t?mi nc Snc@g Qﬁgas Iglgla%@
filter hod gddiesensitieint foorg rap tightsoatdepmay &s aBosedd.d- st-at e i mage sensor.

| f d i bed | he f ol i.ng. | f th
so 1 0. 102600 “Theeutbanin Soppomdsireiter ShTAS 20BAotntes BN LB g
pl ural 39@%4%5;09@?155 Esﬁab%%&i t Whfond gl\;'[%mic RGRL VoMot S QlclidoRld d-state

i mge sensor (such as a sensor, | sensor, organic CMOS sensor, or
t he | i kempoumidfusedatosif arbagblecotapaiesis desteibed impH-AdN0.i2000-3398 % bielB-AR¥o.f or ned

th _ 1ight shielding filmincluding tungst the.like i
S A e S R R e T T

phot odia@gjﬁﬁi@(}qoﬁé}@,t ransfer el ectrodes, a device protecting filmincluding
silicon nitride or the like forned on the Iight shielding filmto cover the
entire surfa&vrthdr a2 eeampeugkidesaiibed én Hy A INe-rR0RAR RGN Whickian ungpteatsd of

phot odi ; lor fi r for a lid-state | ma sensoer. of the
nvent PO FooBiheld® sRRRipaof HosRe e BupRud iy Bl b TG RIA el

conf i gty @lphisls of Bchibiigh sensiieith agtrée be etdepetatiog of @i ridied] fexanpl e, a micro
lens or the Jike, ditto herein below) is placed on top of the device

pr ot ecPPEPerigyéan Pagtivgradiral he color filter (that is, a side close to the
substr 0 j j i N Whi r || y i is

o1 aced o L FRR AP ERIrh AR, 0 o Bl S o G R Rpt flthe  o
or gani grdpas dssnbod ithH5 AN b®i2089-269 Ttoaridchnséxime tcom@oumthaviggthdodrili group
panchromatic, radiatig i tjVve organic photoelectric conversion filmas a
phot oef2 ?*T‘Eecﬁ-‘gﬁé‘égz’ogsﬁh%%ﬁd a substrate for reading CMOS signal, in
whi ch the or gaQiiGcalB! Bk canpodErep R ALBY #RIBNAHILPEThI R0 PR red
responsi ble for trapping Iight and converting it i'nto an electric signal

and 't hes amoxigewrdomporné psesl is tha wvensomon Rephrdingahe YeDibped imgxittve itahayche i ¢
signal to outside. Iln.principle, the aperture .r.atjq can be set as .100%
conpar &4 °F8"% %Oénl?oﬁlgfld‘gﬁ’t@%‘ﬁl’ ah GREAG.CQROURd Juith {Z)gﬂ%‘?’ooélaé’&‘t"f‘fﬁé OE ver si on
filmi Soren &) Metaus filmwhich is free of any structure, and may be
applied on a (]%/[)S signal readout substrate, it does not require any
expensi®%5 2 i ne processing and is suitable for pixel nicronization.

An exanpl e of a sgtwg=gtate inmage sensor that is an organic CMXS is

expl ai ned herei nlg Qy referring to figures. [0378] Fig. 1 is a schematic
Cross-sect i__von__a.vb?fvi ew of the configuration of a |am nated i mage sensor
(organi c CN&Y - The image sensor 100 shown in Fig. ‘1 has: a

substrate an insulating |ayer 102¢¢gsgpnecg hon el ectrodes 103; pi xel
el ectrodes §?4; connegl ion portions 1%7111 t}on portions 106; an
organi c | ayds. 107; aé‘tjpr el ectrode*108; a blGffer |ayer 109; a capping
| ayer. pap;~"cotorafittefs ¥11; partition walls 112; a |ight-shielding |ayer

113; afy§otectipa | ayer 114; counter electrode voltage supply units 115;
and readout circurts 116. When the color filter of the invention as
descri bed above is used as the color filters 111, an inmage sensor wth | ess

. color filters L1 an et
101"+ s et ARERiRl A o SR8 BERUEh L Rnki POt Bk Rl SRR On o

the like. The insulating |ayer 102 is forned on the substrate 101, and on
the surface of the insulating |layer 102, plural pixel electrodes 104 and
plural connection electrodes 103 are fornmed. [0380] The organic | ayer 107
at | east includes a photoelectric conversion |ayer. The photoel ectric ‘
conversion |ayer generates electric charges in accordance with the received

.



When the organic | ayer 107 includes plural sub-layers, all of the
sub-layers may be fornmed fromorganic materials, or a part of the

sub- | ayer¥OR812/1&416or red from an i norgdanic material . [ 0BETPPIHROEYLINt er

el ect r geliplA8eprescals £UiCEEANQH arid gfoup2aRISAL REreBéntShn Shyegfdupdes 104, and is
formed on the organic layer 107 so as to cover the organic |ayer 107. The
count er el ectheawnepdentsubsiitvant staupriertaseatasidryr B do Remaulp (@Xrtie prefdrablyuch as
| TG, i i ransparent to incident light so that the Iight is capable of
ent er;,v%gng Oé%lg%ltgaoﬁﬁ'[gigﬁagilr}g?ml%r?}‘pThe counter el ectrode 108 is also forned
over the conBgghpR ofiRGhidmeenlh-bal adikc Eﬂo‘h@fﬂmﬁ’dé dh g 20D, aM\ryl

2012/ 169415108PCT/ JP2012/ 064017 outsi de of the organic layer 107, and is

el ect r BEAIP} §1 eyh BEBPern dlkoxyrarbonihereup.cm asylexy Fatieryl Bo®p, phisBXcyThe

connectj ' r d.J insu ing. | r 102, and
cach St BPHKVEAS 88, foifidHa STASHIRE ol oSy TPb B sl B

el ect r ofe®rel Qidsuguent dreumso uFusthergthe gubLdgeny gHdupg thas Uinphet beubsitdidd withhe
counter el ectrode voltage supply units 115 are each formed in the substrate
101, aAdadditipnal spbtiucat BioBBet er mi ned vol tage to the counter el ectrodes 104
via the conn i i . : i e 3. In a
case in whi cEQ%Ihgg\S/(B)ﬁhtgég&t?%&eggg@&g6{[432%??@8?%3& a@%&ah%rgfo&g%g(@&m es 104 is
hi gher alkoaycarivmys group conanl drglgrey odrbdingd grovgg an aeylsxy gribp, art 4091 goupcan vol t age
is rai Sﬁ(gH usi ng %tvol tage-increasing circuit such as a charge punp to the
pr edet 8 BoYP AndaRRLyl %@‘%3] The pi xel el ectrodes 104 are '
char geim{] e Pl LRI QT 4181 g?&llﬂ ®hich GRAT 88T a3 Bﬁft&ln?grdug ihdGa4gani ¢
| ayer 107 that is present between the pixel électrodes 104 and the counter
el ect r obkebgrb0B having 1rte 36 catbou iatomus, aisd $k6ifirexanmpteanirrcofi inclithea sietistir at e 101

W th rescﬁlect t'g 1the\é}&l ural .pixel g)l eitrodes 104, and re&? out th% si' gnal s
cor r es oM HLEPY $HR-GHRIPRE SR PRRDLETBY- AR i e eety| Haue: by The
r eadoufrdup! @ubaecaz%&oﬁpwnbﬁtd‘d@éﬂ%@lodpr, QANRPFIP P, i ikEBLty1, gr&ﬁ&EFsIc-ci reuit,

and is protected by a light-shielding | ayer Snot shown).” [0384] The buffer
| ayer P09l prupos ewybgrovhe beiinsntyd erspr dexclamatd grauy, a eydohexy! gloapcount er

el ectr : | r 0. or. on th ffer Jlayer 109 so

25 to SfctSitenl DEpRERPI BB Berd o b TR Bos LG BT iRoot « he
cappi ng-raphthbylhdethydtorqs b thnethykalfanylpHehsecyl @erupca Uiphenylx@langlphehdgties 104.
The partition walls 112 are arranged in the gaps between the-color filters
111, aBPUPnpfsiacthyprinerhsnGH §XuBna oy arqrbaearyberoupe Ea1ehylphanaeyls 111,

The i - shhel di r isaf L . iQ0: ¢ A j | ayer
110 ot BarP ham PRl erdd? aSH bR bl dodst XA aRRRLER. BYE! o,
wal | s ghpaarel § dnexphesarg! gdoepl i ght - shi el di ng | ayer 113 prevents light from
enteri e ri pheral .circuits. The protectjve layer 114 is fornmed on the
col or f&ﬁﬁgrgﬁ’%ﬂ% RBPSOf e B! grare f%zn,laya etaﬁé‘)é?tftb‘mtgé‘?ﬂpelp‘d]i“ 92 ayer
113, apfll RidpHabmgld® BNattidh dioMeend ApaQhic k3] thbrof R in
Fi g. 1,@@%e. ?))i xel gel ectrodes 104g’and Phe cona%é%ti oh gl g%tlr%g%eq}gﬂe%lsfé}gl\r‘%

f or nedaderhgsyltgsoum admpapdithed gomipt f1@-rephthpkgroup, a henthnd gratpi a§-thayarthyd2, but
t he pi xr_elu el ECt reodgs 104 §1nd t&i colnnecti n. gl ecltrodes 103 may be formed on
the i n&tl"Bt # AGYFAYECROTB2? > NRRIHFCTE. SroWR 2slsindeny! B1oUPy A rat4lent #PHR1Y Bde
103, aflaofengicirotl anefpht® gtdi, a dashter phowteesure hﬁ@tw@@%ro\apj 4 BORIAWPRlpY unit
115 are present in the exanple shown in Fig. 1, but there may be only one
set t hePdsly! erqwpaa 8xlybeioyp. CRuneRY ! gEIUPag &-Femen graupgandga piegmesyint er

el ectr ; r.m.nal g t I 08 as
honn ERCPHERESHRIE rpled o BrBpn bR RS Fies B RE Rt o

el ect r qdater haphthalepylgvant edeptikeylngiotsra Wphedgledyn@ypuhendpducepyli gd e, v
increa%ed or decreased in consjderation of the chiro area of the image :
sensor Huokapthspylgra s a1 8eerapithy spyleroym engesantysisay! srrup.ianhgealseri€sur 00 has

pl ural ,py j r.al: .0 ; 1 ONS, Lens| |y

BT ang e R o S R b R R e Sl W TR LR Y,
The pi xethrasentligomp, emefthiaqoinetie gadupl e phé¢naathpyxabue lagdpheang&EniDdroupm or gani ¢
| ayer 107, .a countﬁé, el ?ctrode é}Qﬁ%t hat faceslpi he Ri el electrode 104, a
cappi ngFRY &FOUPs @ Chiysr group; ¢ panhthapenyl gropip: aipteiadenylgroun, pPICElERUPeadout
circui ‘ I hLgu I i al

Ci 1 out t T R e B i PRrlenB B Ve 1

pr ef er Abtaphenybemuy; a Geseryl geaipt airwbicenyhg@upf a corgeemet gioupnmaygmapkthglenyl Fr om
t he vi ewpoi nts of noise and high speed, it is preferable to use a CMOS .
circuit. The exanple of configuration of peripheral circuits described

bel ow i's an exanpl e of the configuration in which a CMOS circuit is used as
the readout circuit 116. [0388] Fig. 2 is a viewof the entire
configuration exanple of the peripheral circuits of the image sensor shown

A I o o o o A NN b



WO 2012/ 169415110PCT/ JP2012/ 064017 [0391] The serial conversion unit 126
may be omtted. Alternatively, a configuration may be enpl oyed in which the
signal prY¥OS8Y WY& rcuit 123 conduct§7only correl at ed G6HFPWIYEEBIT ng, and

an AD cRinpes h@}ftaﬂieh?lugrbup Sa TR Bk Groups b@@ﬁ&nq{rem grduyDindl@bovatérdye il vel y,
a configuration enpl oyed in which the signal processing circuit 123
conduc{&266h 9@&@%@@3@@5&5 @b |aey1§mm whigh maychavh e sub@@lem sraupdnelide arer i al

conver uni (0] t S ter CI cuit my
oo oot b B0 7 PR s B BN S an g B BB L v 1™
123, LYRepl2propansylgesipah batanyﬁrg&ba;n auﬂﬂhorb%eetma rohp a’#id’n@diﬁ)@ﬂgﬂoﬂp kot h

regi ons adjacent to the pixel 3l on respectively.  In this case, the half

(for ekemgsybgroppe baapmmbﬂ@m%q ozzslr STOHR a bwcthydsuliaapibanzoy] goupia 116

may be

R e e e R T L T
nunber geague mce)orw&mzeﬂfgr@m a@&nbﬂh@ﬁﬁﬁi@d gttﬁlprl@ 2thehsxydearoyd paagssng unit
123 in_another region adjacent to the pixel region. EXAVPLES [0392]

Her ei nBulog¥Penzay SToNm At @How&e%r@gfbgqosw Fifasamethylhenzal gypos @ferring to
the exg %énzoﬁ‘Pg\?\ﬂgra.ﬁ,hﬂf‘oﬂeﬂé’o"y'P%{t ba fﬂl%}odeh%ﬁggor hgh%a E{%ﬁs as | ong

as not departi I'st o i nvention
speci f gomalpl gndm#adstkndﬂybemoshgroupe terms "part(s)" and "% are i'n mass

basis. [0393] Preparati ment, Di spersion r- xture havin
Che. T ol AN ki PHETHE PRGN DD Gl OTEE PR R OFS e¥ Sate # BibSURBUFS el ng.a
bead ”Hrlc’lucfe*’b!ngﬂﬂ( dXyERBYA A &%Lﬁﬂ%ﬁig’@tm@r% A6Mk %@@pwlﬁ ?a:%@l& ﬁx%refo?r '

| owering pressure” NANO'3 trade name, manufactured eryu Co.,
Ltd.) widudea mctbnxsapaﬁwadlsgmav,l amgtbb&ynafoen}d godurg a3>r¢pqucarbore,ﬂ3grq1tpepar| ng a

g o by RS i s bR s Lo o R PR At ey v s, o | O

parts Be@ldsk J;arbbﬁﬂzgtb Opmhfa@&aydy@é)@/cmbhﬂcgrwp Gnd @it GADRMTRIxycaTbeR130

nmol ar rati o, 1.3 parts Oganic solvent: propylene glycol nethyl
et her &&®pat e82 parts [0394] Preparation of Pigment Dispersions r-2 to r-5,

g-1to rSi -1to
g- 4, b[@éﬁzngp %c‘;t}ca ngﬂ%sroefﬁgr eﬁ@!ﬁcaﬁ gl[mlelg @ﬁ%er gﬂg‘feha ﬁlbtsgtuem P of
the pi ghnle abiepexywhdonyt g'lroulgmleﬁ&plﬂllit,&bxﬁarﬂony&rgﬂ@rﬁﬂ ﬁﬁﬂlﬂi}ﬂéxﬁ@fbo@yl .

Pi gment Yel |l ow 139 u%@g’ for prepari n? t he pignment di sper sion r-1 were

r epl ac&PUR; # A-gtbdanltpyinhepdaxycarhony greppfﬂ/é-abenwml@nzAhenyxmycarbonyl

2012/ 1 @%13544 Mo &I(h&ﬁ%ﬁ&@ﬁh@ﬁﬁ@%aﬂ&%% éroﬁﬁbal £4 é%hylammophenyloxycarbonyl

group, a 2-chlorophenyloxycarbonyl group, a 2-methylphenyloxycarbonyl group, a 2-
methoxyphenyloxycarbonyl group, a 2- butoxyphenyloxycarbonyl group, a 3-
chlorophenyloxycarbonyl group, a 3—trlﬂuoromethylphenyloxycarbonyl group, a 3-
cyanophenyloxycarbonyl group, a 3-nitrophenyloxycarbonyl group, a 4-
ﬂuorophenyloxycarbonyl group, a 4-cyanopheny10xycarbonyl group, and a 4-
methoxyphenyloxycarbonyl group. - _ o
[0269] Preferred examples of the heterocyclic group which may have a substituent group
" include an aromatic or aliphatic heteroéycle containing a nitrogen atom', an oxygen atom, a
sulfur atom, or a phosphorus atom. |
Specific examplés thereof include a thienyl group, a benzo[b]jthienyl group, a
naphtho[2,3-b]thienyl group, a thianthrenyl group, a furyl group, a pyranyl group, an
isobenzofuranyl group, a chromenyl group, a xanthenyl group, a phenoxathiinyl group, a 2H-
. pyrrolyl group, a pyrroly! group, an imidazoiyl group, a pyrazolyl group, a pyridyl group; a
pyrézinyl group, a pyrimidinyl group, a pyridazinyl group, an indolidinyl éroup, an isoindolyl

group, a 3H-indolyl group, an indolyl group, a 1H-indazoly! group, a purriny‘l group, a 4H-



Pi gnent di spersion Colorant 1 Colorant 2 Colorant 3 Type Anmount Type
Amount Type Ampunt r-1 PR254 8.9 PY139 4.0
WO 2012/169415 78 : " PCT/JP2012/064017

quinolidinyl group, an isoquinolyl group, a quinolyl group, a‘phthalazinyl group, a
naphthylidinyl group, a quinoxalinyl group, a quinazolinyl group, a cinriolynyl group, a
ptefidinyl .group, a 4aH-cafbazolyl group, a carbazolyl group, a B-ca;bolinyl group, a
phenanthridinyl group, an acridinyl group, a perimidinyl group, a phenanthroﬁnyl group, a
phenadinyl group, a phenarsazinyl group, an isothiazolyl group, a phenothiadinyl group, an
isooxazolyl group; a furazanyl group, a phenoxazinyl group, an isochromanyl group, a
chromanyl group, a pyrrolidinyl group, a pyrroliny! group, an imidazolidinyl group, an
imidazolinyl group, a pyrazolidinyl group, a pyrazolinyl group, a piperidyl group, a
piperazinyl group, an indolynyl group, an isoindolinyl group, a quinuclidinyl group, a
morpholinyl group, and a thioxantolyl group’..

[0270] Specific example of the alkylthiocarbonyl group Which may have a substituent group
include a methylthiocarbonyl group, a propylthiocarbonyl group, é butylthiocarbonyl! group, a
hexylthiocarbonyl group, an octylthiocarbonyl group, a decylthiocarbonyl group, an
octadecylthiocarbonyl group, and a friﬂuoromethylfhiocarbonyl group. -

[0271] Specific example of the arylthibcarbonyl -group which may have a substituent group
include a 1-naphthylthiocarbonyl gréup, a 2-naphthylthiocarbonyl group, a 4-
methylAsulfanylphenylthioc;arbdnyl group, a 4-phénylsulfanylphenylthidcarbonyl group, a 4-
dimethylaminophenylthiocarbonyl group, a 4-diethylaminophenylthiocarbonyl group, a 2-
chlorophenylthiocarbonyl group, a 2-methylphenylthiocarbonyl group, a 2-

- methoxyphenylthiocarbonyl group, é2-butoxyphenylthiocarbonyl group,a3-
chlorophenylthiocarbonyl group, a 3-trifluoromethylphenylthiocarbonyl group, a 3-
cyanophenylthiocarbonyl group, a 3-nitrophenylthiocarbonyl group, a 4-
fluorophenylthiocarbonyl group, a 4-cyanophenylthiocarbonyl group, and a 4-
methoxyphenylthiocarbonyl group. _
[0272] In Fernula (OX-1), examples of the monovalent substituent group represented by B
include an aryl group, a heterocyclic group, an aryl carbonyl group, and a heterocyclic
carbonyl group, which may each have one or fnore substituent groups. Examples of the
substituent groups include those described abc‘).ve. Further, the substituent grduf)s may be
further substituted with an additional substituent group‘ |
{0273] Ambr}g them, particularly preferred are the structures shown below.

| In the structures shown below, Y, X, and n have the same definitions as Y, X, and n,

-respectively, in Formula (OX-2). Preferred examples thereof are also the same.



r-2 Conpound A 9.9 PY139 3.0 - - r-3 PR254 2.0 PY139 3.0 PO71 7.9

WO 2012/169415 . 79 PCT/JP2012/064017
[0274]

[0275] In Formula (OX-1), examples of the divalent organic group represented by A include.
an élkylene group having 1 to 12 carbon atoms, a cycloalkylene group having 1 to 12 carbon
atoms, and an alkynylene group having 1 to 12 carbon atoms. These groups may each have
one or more substituent groups. Examples of the substituent groups include those described
above. | Further, the substituent groups may be substituted with an additional substituent
group. |

Among them, from the viewpoints of enhancing sensitivity and inhibiting coloration

‘by heating over time, preferred examples of A in Formula (OX-1) include an unsubstituted

alkylene group, an alkylene group substituted with an alkyl group (such as a methyl group, an
ethyl group, a tert-butyl group, or a dodecyl group), an alkylene group substituted with an
alkenyl group (such as a vinyl group or an allyl group), and an alkylene group substituted

with an aryl group (such as a phenyl greup, a p-tolyl group, a xylyl group, a cumenyl group, a

‘naphthyl group, an anthryl group, a phenanthryl group, or a styryl group).

[0276] In Formula (OX-1), examples of the aryl group represented by Ar include an aryl
group having 6 to 30 carbon atoms, which may have a substituent group. Examples of the
substituent-group include the substituent groups that are introduced to the substituted aryl
group described as a specific example of an aryl group which may have a substituent group.

| Among them, from the viewpoints of enhancing sensitivity and inhibiting coloration
by heating over time, a substituted or unsubstituted phenyl group is preferable.
[0277] In Formula (OX-1), it is preferable that the structure "SAr" formed from Ar and
adjacent S in Formula (O‘X-l) has any one of the structures shown below, from the viewpoint
of sensitivity. In the following structures, Me indicates a methyl group and Et indicates an

ethyl group.



r-4 PR254 5.4 PY139 3.0 PR166 4.4 r-5 PR254 12.9 - - -
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g-1 PG36 7.1
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- ‘[0279] The oxime compouﬁd is preferably a compound represented by Formula (0X-2)

below.



PY185 5.8 - - ¢g-2 PG36 7.1 PY150 5.8 - - g-3 PG36 8.7 PY139 4.2 -

WO 2012/169415 81 PCT/JP2012/064017
[0280]

- [0281] In Formula (OX-2), R and X each 'inder)endently represent a monovalent substituent
group; A and Y independently represent a divalent organic group; Ar represents an aryl group;
~and n is an integer from 0 to 5.  When n is an integer from 2 to 5, plural X's may be the same
as or different from each other. |

In Formula (OX-2), R, A and Ar have the same definitions as R A, and Ar,
respectively, in Formula (OX-1), and the preferred examples thereof are also the same. |
[0282] In Formula (OX-2), examples of the monovalent substituent group represented by X
include an alkyl group, an aryl group, an alkoxy group, an aryloxy group, an acyloxy group,
an acyl group, an alkoxycarbonyl group, an amino group, a heterocyclic group, and a halogen
atom, which may each have one or more substituent groups. Examples of the substituent
groups include those described above. Further, the substituent groups may each be further
substituted with an additional substituent group. ‘
- [0283] Among them, from the viewpoints of improving solvent solubility and absorption
efficiency in long wavelength range, an alkyl group is preferable as X in Formula (0X-2).

Further, n in Formula (OX-2) is an integer from 0 to 5, and an integer from 0 to 2 is
preferable. - ‘ |
[0284] In Formula (OX-2) examples of the divalent organic grdup represented by Y include
the following structures. In the groups shown below, "*" represents a bmdrng site for the

carbon atom which is adjacent to Y in Formula (OX 2).
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[0286] In particular, the photopolymerization initiator is particularly preferably a compound
having ahy one of the following structures, from the viewpoint of sensitivity increase.

[0287]




10.3 PV23 2.6 - - [0396] In Table 1A the colorants are as descri bed
below. PR254: C. |. Pignent Red 254 PY139: C |I. Pignent Yellow 139
Conpound WO 201¢w9a6und havi ng t he strggture shown bel owPCRAIPZN2NEIO17

2010. 430 PGB RO %5}‘3@‘99%@3*& T RifgO TR Rt ol helolPying oy

C 1. Bmgmﬁm(OX}hnge 71 P&6: C. |. Pigment Geen 36 PY150 C. |. Pignent
Yel | ow 58% PY185: C. |. Pignent YeI | ow 185 PV23: C. |. Pignent Violet 23
CH [03 br eparation of Colored Radiation-Sensitive Conposition RR1

'S were m xed, thereby eparing a colored
osition R 1’ Pi gnment @Qf spersion R-146.7 parts
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[0290] In Formula (OX-3), R and X each independently represent a monovalent substituent
group, A represents a divalent organic group, Ar represents an aryl group, and n is an integer
frbm 0to 5. Whennis an integer of 2 to 5, plural X's may be the same as or different from
each other. ‘ 4 ,

- In Formula (OX-3), R, X, A, Ar, and n have the same definitions as R, X, A, Ar, and
n, respectively, in Formula (OX-2), and the preferred examples thereof are also the same.
[0291] Hereinbelow, specific examples of the oxime compound usable in the invention are

shown, but the invention is not limited to them.
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[0293]

[0294] The oxime compound has a maximum absorption wavelength in the wavelength
region of 350 nm to 500 nm, énd preferably an absorption wavelength in the wavelength

| region of 360 nm to 480 nm. A compound having a high absorbance at 365 nm or 455 nm is
particularly preferable.
[0295] The molar coefficient of the oxime compound at 365 nm or 405 nm is preferably
1,000 to 300,000, more preferably 2,000 to 300,060, and still more preferably 5,000 to
200,000, from the viewpoint of sensitivity.

The molar absorption coefficient of a compound may be measured by a known

method. Specifically, the molar absorption coefﬁcient may be measured using a

* spectrophotometer (trade name: CARRY 5, manufactured by Varian Inc.) at concentration of
0.01 g/L using ethyl acetate as a solvent. | |
(0296] In the invention, the polymerization initiators may be used in combination of two or
more thereof, if necessary. _
[0297] The polymerization initiétor is preferably a compound selected from the group
consisting of trihalomethyl triazine compounds, benzy! dimethyl ketal compounds, -
hydroxyketone compounds; a-aminoketone compounds, acylphosphine compounds,
phosphine oxide‘compouﬁds, metallocene compeunds, oxime compou;lds, triaryl imidazole
dimer, onium compounds, benzothiazole compounds, benzophenone compounds;
acetophenone compounds and derivatives thereof, cyclopentadiene-benzen-iron complexes
and salts thereof,»halomethyloxva"diazole co‘mpounds; and 3-aryl-substituted coumarin
compounds, from a standpoint of exposure sensitivity. _
(0298] The polymerization initiator is more preferably at least one cempound selected from
the group consisting of trihalomethyl triazine compouhds, a-aminoketone compounds,

acylphosphine compounds, phosphine oxide compounds, oxime compounds, triaryl imidazole
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dimer, onium compounds, benzophenone compounds, and acetophenone compounds, and
most preferably at least one compoﬁnd selected from the group consisting of trihalomethyl
triazine compounds, oi-aminoketone compounds, oxime éompounds, triaryl imidazole dimer,
and benzophenone compounds.

.[0299] For producing a color filter of the invention, it is necessary to form fine patterns with
a sharp shape, and therefore it is particularly important that development is achieved without
generation of residues on an un-exposed area while achieving curability. From such
viewpoint, it is particularly preferable to use an oxime compound as a polymerization initiator.
In particular, when fine patterns are formed for a solid-state image sensor, a stepper exposing

-machine is used for curing exposure. However, the exposing machine may be damaged by
halogen, and therefore an addition afnount of a polymerization inhibitor should be kept low.
Under the circumstances, to form fine patterns such as a solid-state image sensor, use of an
oxime compound as a polymerization initiator is most preferable.

[0300] The content of the polymerization initiator in the colored radiation-sensitive
composition is preferably from 0.1% by mass to 50% by mass, more preferably from 0.5% by
mass to 20% by mass, and still more preferably from 1% by massto 15% by mass, with
respect to the total solid content of the colored radiation sensitive composition. When the
content is within the above ranges; favorable sensitivity and pattern formability are obtained.
[0301] Organic Solvent ‘ _

The colored radiation-sensitive composition of the invention preferably contains an
organic solvent.

Examples of the organic solvent include: _

esters such as ethyl acetate, n-butyl acetate, isobutyl acetate, amyl formate, isoamyl
acetate, isobutyl aéetate, butyl propionate, isopropyl butyrate, ethyl butyrate, buty! butyrate,
methyl 1actate; ethyl lactate, alkyl dxyacetate (for example, methyl oxyacetate, ethyl
oxyacetate, and butyl oxyacetate, such as methyl methoxyacetaté, ethyl methoxyacetate, butyl
methoxyacetate, methyl ethoxyacetate, or ethyl ethoxyacetate), 3-oxypropionic acid alkyl
esters (for example, methyl 3-oxypropionate and ethyl 3-oxypropionate, such as methyl 3-
methoxypropionate; ethyl 3-methoxypropionate, methyl 3-efhoxypropionate, or ethyl 3-
ethoxypropionate), 2-oxy propionic acid alkyl esters (for example, methyl 2-oxypropionate,
ethyl 2-oxypropionate, and propyl 2-oxypropionate, such as methyl 2-methoxypropionate,
ethyl 2-methoxypropionate, propyl 2-methoxypropionate, methyl 2-ethoxypropionate, or ethyl
2-ethoxypropionate), methyl 2-oxy-2-methylpropionafe and ethyl 2-oxy-2-methylpropionate
(for examplé, methyl 2-methoxy-2-methylpropionate and ethyl 2-ethoxy-2-methylprdpionate),

methyl pyruvate, ethyl pyruvate, propyl pyruvate, methyl acetoacetate, ethyl acetoacetate,
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methyl 2-oxobutanoate, and ethyl 2-oxobutanoate;

ethers such as diethylene glycol dimethyl ether, tetrahydrofuran,’ ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, methyl cellosolve acetate, ethyl
cellosolve acetate, diethylene glycol monomethyl ether, diethylene glycol monoethyl ether,
diethylene glycol monobutyl ether, propylene g-lycol monomethyl ether, propylene glycol
monomethyl ether acetate, propyiene glycol monoethyl ether acetate, and propylene glycol -

-monopropyl ether acetate;

ketones such as methyl ethyl ketone, cyclohexanone, 2-heptanone, and 3-heptanone;
and

aromatic hydrocarbons such as toluene and xylene. _ |
[0302] The organic solvent may be used either singly or in combination of two or more
thereof.

When a combination of two or more organic solvents is used, it is particularly
preferable to use a mixture solution containing at least two selected from methyl 3-
ethoxypropionate, ethyl 3-ethoxypropionate, ethyl cellosolve acetate, ethyl lactate, diethylene
glycol dimethyl ether, butyl acetate, methyl 3-methoxypropionate, 2-heptanone,
cyclohexanone, ethyl carbitol acetate, butyl carbitol acetate, propylene glycol methyl ether,
and propylene glycol methyl ether acetate. -
[03 03] The amount of the organic solvent contained in the colored radiation-sensitive
composition is preferably from 10% by mass to 90% by mass, more preferably from 20% by
mass to 80% by mass, and still more preferably from 25% by mass to 75% by mass, with
respect to the total mass of the colored radiation-sensitive composition.

[0304] Sensitizer )

The colored radiation-sensitive eomposition of the invention may include a sensitizer
for a purpose of improving the generation efficiency of starting species a polymerization
initiator, or shifting the photosensitive wavelength to a longer wavelength. Examples of the
sensitizers include those capable of absorbing light in the wavelength region from 300 nm to
450 nm. \
[0305] Examples of the sensitizers include polynuclear aromatics such as phenanthrene,
anthracene, pyrene, perylene, triphenylene, and 9,10-dialkoxyanthracene, xanthenes such as
fluorescein, eosin, erythrosin, thodamine B, and rose bengal, thioxantones, cyanines,
merocyanines, phthalocyanines, thiazines such as thionine, methylene blue, and toluidine blue,
acridines, anthraquinones, squaryliums, coumarins, phenothiazines phenazines,
styrylbenzenes, azo compounds, diphenylmethane, triphenylmethane, drstyrylbenzenes

carbazoles, porphyrin, sprro compounds quinacridone, indigo, styryl, pyrylium compounds
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pyrromethene compounds, pyrazolotriazole compounds, benzothiazole compounds, barbituric

acid derivatives, thiobarbituric acid derivatives, aromatic\ ketone compounds such as
acetophenone, benzophenone, and Michler's ketone, and heterocyclic compounds such as N-
aryloxazolidinone.
[0306] Chain Transfer Agent

* The colored radiation-sensitive compositionpreferabvlyb contains a chain transfer
agent, dépending on the type of photopdlymérization initiator used. Examples of the chain
transfer agent include alkyl evste.r of N,N-dialkyl amino benzoic acid and a thiol compound.
Examples of the thiol compound include 2-mercapto benzothiazole, 2-mercapto-1-phenyl
benzimidézole, and 3-mercapto propionate, and may be used either singly or in combination
of two or more thereof. |
[0307] Alkali-soluble Resin

It is preferable that the colored radiation-sensitive composition further contains an
alkali-soluble resin. When the colored radiation-sensitive composition contains an alkali-
soluble resin, developability and pattern formability are improved.

When the specific binder of the invention exhibits alkali solubility by containing a
monomer having (meth)acrylate with an acidic group or a carboxy group such as itaconic acid,
a monomer having a phenolic hydroxy group such as N-hydroxypheniyl maleimide, ora
monomer having a carboxylic anhydricie group such as maleic énhydride or itaconic
anhydride as a copolymerization component, the speéiﬁc binder may be used as an alkali-
soluble resin. — |
[0308] The alkali-soluble resin may be a linear organic polymer having a sfructure different
from the specific binder, and it may be suitably selected from alkali-soluble resins which have
at least one group capable of enhancing alkali solubility in the molecule (preferably, a
molecule containing acrylic copolymer or styrene copolymer as a main chain).

[0309] The alkali-soluble resin is described hereinbelow. | 7

From the viewpoint of heat resistance, the alkali-soluble resin is preferably a
polyhydroxy styrene resin, a polysiloxane resin, an acrylic resin, an acrylaﬁﬁde resin, or an
acryl/acrylamide copolymer resin.  From the viewpoint 6f controlling developability, an
acrylic resin, an acrylamide resin, or an acryl/acrylamide copolymer resin is preferable.

| Examples of the group capable of enhancing alkali solubility (hereinbelow, may be
referred to as an "acidic group”) include a carboxyl group, a phosphoric acid group, a sulfonic .
acid group, and a ﬁhenolic hydroxyl group. - Preferably, a group that enables dissolution in an
organic solvent and development using a‘weakly alkaline aqueous solution is used, and

(meth)acrylate is particularly preferable. The acidic groups may be used either singly or in
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obtained by addition of an acid anhydride to a polymer having a hydroxyl group. In
particular, a copolymer between (meth)acrylate and another monomer which is
copolyrrierizabfe with (meth)acrylate is preferable as an alkali-soluble resin. Examples of
another monomer which is copolymerizable with (meth)acrylate include alkyl (meth)acrylate,
aryl (meth)acrylate; and a vinyl compound. Examples of alkylv (meth)acrylate and aryl
(meth)acrylate include methyl (méth)acrylate, ethylb (meth)acrylate, propyl (meth)acrylate,
butyl (meth)acrylate, isobutyl (meth)acrylate, pentyl (meth)acrylate, hexyl (meth)acrylate,
octyl (meth)acrylate, phenyl (meth)acrylate, benzyl (meth)acrylate, tolyl (meth)acrylate,
naphthyl (meth)acrylate, and cyclohexyl (meth)acrylate. Examples of the vinyl compound
include styrene, a-methylstyrene, vinyl toluene, glycidyl rriethacrylate, acrylonitrile, vinyl
acetate, N-vinylpyrrolidone, tetrahydrofurfuryl methacrylate, polystyrene macromenomer,
polymethyl methacrylate macromonomer, and N-position-substituted maleimide monomer

described in J P-A No. 10-300922 like N-phenyl maleimide and N-cyclohexyl maleimide.
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The monomer which is copolymerizable with (meth)acrylates may be used either singly or in |

combination of two or more.
[0312] The alkali-soluble phenol resin may be suitably used when the colored radiation- -
sensitive composition of the invention is prepared as a positive-working composition.
Examples of the alkali soluble phenol resin include a Novolac resin and a vinyl polymer.
Examples of the Novolac resin include those obtained by condensation of phenols
and aldehydes in the presence of an acidvcatalyst. Examples of the phenols include phenol,
cresol, ethyl phenol, butyl phenol, xylenol, phenyl phenol, catechol, resorcinol, pyrogallol,
naphthol, and bisphenol A. |
Examples of the aldehydes include formaldehyde paraformaldehyde acetaldehyde,
propionaldehyde, and benzaldehyde.

7 The phenols and aldehydes may be used either singly or in combination of two or
more, respectively. ‘
[0313] Speciﬁc examples of the Novolac resin include a product obtained by condensation
between metacresol, paracresol, or a mixture thereof and formalin.

[0314] The molecular weight distribution of the Novolac resin may be controlled by a
method such as fractionation. Furthermore, a low molecular weight component having a
phenolic hydroxyl group such as bisphenol C or bisphenol A may be also added to the
Novolac resin. | ‘
[0315] To improve the crosslinking efficiency of the colored radiation-sensitiye composition
of the invention, an alkali-soluble resin having a polymerizable group may be also used.
Examples of an alkali-soluble resin having a polymerizable group usable in the invention
include an alkali-soluble resin which contains in a side chain thereof an allyl group, a |
(meth)acryl group, or an allyloky alkyl group.

Examples of the polymer having a polymerizable group include DIANAL NR series
(trade name, manufactured by MITSUBISHI RAYON Co., Ltd.), Photomer 6173 (COOH-
containing polyurethane acrylic oligomer, trade name, manufactured by Diamond Snamrock
Co. Ltd.), BISCOAT R-264 and KS RESIST 106 (trade names, all manufactured by OSAKA
ORGANIC CHEMICAL INDUSTRY LTD.), CYCLOMER P series and PLACCEL CF200
series (trade names, all manufactured by Daicel Corporation) and EBECRYL 3800 (trade
name, manufactured by Daicel-UCB Co., Ltd.).

Preferred examples of the alkali-soluble resin having a polymerizable group include
a urethane-modiﬁed acryl resin containing a polymerizable double bond that is obtained by
reacting in advance an isocyanate gronp with OH for yielding one unreacted isocyanate group

and reacting a compound containing a (meth)acryloyl group and an acryl resin containing a
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carboxyl group, an acryl resin containing an unsaturated group obtained by reacting an acryl

resin containing a carboxyl group and a compound having both an epoxy group and a
polymerizable double bond in the molecule, an acryl resin haviﬁg a polymerizable double
bond obtained by reacting an acid pendant type epoxy écrylaté resin, an acryl resin containing
OH group, and dibasic acid anh‘y‘dride having a polymerizable double bond, a resin obtained
by reacting an acryl resin containing OH group and a compound having isocyanate and a |
polymerizable compound, and a resin obtained by basic treatment of a resin which has an
ester group in the side chain with a leaving group like sulfonate group or a halogen atom at o
position or B position as described in JP-A No. 2002-229207 and JP-A No. 2003-335814.
[0316] As an alkali-soluble resin, a benzyl (meth)acrylate/(meth)acrylate copolymer or a
multi-component copolymer of benzyl (meth)acry1ate/(rheth)acrylate/other comonomer is
preferable. In addition to them, examples of alkali-soluble resin include a copolymerization
product of 2-hydroxyethyl methacrylate, and a 2-hydroxypropyl (meth)acrylate/polystyrene
macromohomer/benzyl methacrylate/methacrylic acid copolymer, a 2-hydroxy-3-
phenoxypropylacrylate/polymethylmethacrylate macromonomer/benzyl |
methacrylate/methacrylic acid copolymer, a 2-hydroxyethyl mefhacrylate/polystyrene
macromonomér/methyl methacrylate/methacrylic acid copolymer, a 2-hydroxyethyl
methacrylate/polystyrene macromonorher/benzyl methacrylate/methacrylic acid copolymer, or
“the like, which are described in JP-A No. 7-140654. -
[0317] The alkali-soluble resin preferably contains a poly.mer (a), which is obtained by
polymerization of monomer components, including thé compound represented by the
‘followi‘ng Formula (ED) as an essential cbmponent (hereinbelow, suitably referred to as an
"ether dimer").
[0318] By containing the polymer (a), the colored radiation-sensitive composition of the
invention provides a cured coating film which has excellent transparency as well as excellent
heat resistance. ‘

[0319]

[0320] In Formula (ED), R and R? each independently represent a hydrogen atom or a

hydrocarbon group having 1 to 25 carbon atoms which may have a substituent group.
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- [0321] In Formula (ED), the hydrocarbon group haVing 1 to 25 carbon atoms which may
have a substituent group, which is represented by R' or R?, is not specifically limited, and
examples thereof include a linear or branched alkyl group such as a methyl group, an’ ethyl
group, an n;propyl group, an isopropy! group, an n-butyl group, an isobutyl group, a t-butyl
group, a t-amyl group, a stearyl group, a lauryl group, or a 2-ethyl hexyl gfoup; an aryl group
such as a phenyl group; an alicyclic group such as a cyclohéxyl grbup, a t-butyl cyclohexyl
group, a dicyclopentadienyl group, a tricyclodecanyl group, an isobornyl group, an adamantyl
group, or a 2-methyl-2-adamantyl group; an alkoxy-substituted alkyl group such as a 1-

~ methoxyethy! group or a 1-ethoxyethyl group; and an aryl-substituted alkyl group such as a '
benzyl group. Among these, the substituent group is particularly preferably a group of
primary or secondary carbon, which is hardly dissociable by acid or heat, such as a methyl
group, an ethyl group, a cyclohexyl group, or a benzyl group, from the viewpoint of heat
resistance. ,

-[0322] Specific examples of the ether dimer include dimethy1-2,2'-’[oxybis(methylene)]Bis—2-
propenoate, diethyl-2,2'-[oxybis(methylene)]bis-2-propenoate, di(n-propyl)-2,2'- |
[oxybis(methylene)]bis-2-propenoate, di(isopropyl)-2,2'-[oxybis(methylene)]bis-2-propen6ate,
di(n-butyl)-2,2'—[oxybis(vme'thylene)]bis-2-propenoate, di(isobutyl)-2,2'-
[oxybis(methylene)]bis-2-propenoate, di(t-butyl)-2,2'-[oxybis(methylene)]bis-2-propenoate,
di(t-amyl)-2,2'-[oxybis(methylene)]bis-2-propenoate, di(stearyl)-2,2'-[oxybis(methylene)]bis-
2-propenoate, di(lauryl)-2,2'-[obeis(methylene)]bi_s-2-propenoate, di(Z;ethylhexyl)-2,2'-
[6xybis(methylene)]bis-2-propenoate, di(1-methoxyethyl)-2,2'-[oxybis(methylene)]bis-2-

.propenoate, di(1 -ethoxyethyl)-2,2'-[oxybis(rnethylene)]bis—2-propeﬁoate, dibenzyl-2,2'-
[oxybis(methylene)]bis-2-propenoate, diphenyl-2,2'-[oxybis(m;thylene)]bis—2->propenoate,
dicyclohexyl-2,2'-[oxybis(methylene)]bis-2-propenoate, di(t-butylcyclohexyl)-2,2'-
[oxybis(methyléne)]bis—2-propenoate, di(dicyclopentadienyl)-2,.2'-[oxy bis(methylene)]bis-2-
propenoate, di(tricyélodécanyl).—2,2'—[oxybis(methylene)]bis-2-propénoate, di(isobornyl)-2,2'-
,[oxybis_(methylene)]bis—Z-propenoaté, diadamantyl-2,2'-[oxybis(methylene)]bis-2-propenoate,
and di(2—methyl-2-adamantyl)-2,2'-[oxybis(methylene)]bis—2-br0_penoate. Of these,
dimethyl-2,2'-[oxybis(methylene)]bis-2-propenoate, diethyl-2,2'-[oxybis(methylene)]bis-2-
propenoate, dicyclohexyl-2,2'-[bxybis(methylene)]bis-2-propenoate, and dibenzyl-2,2'-
[oxybis(methylene)]bis-2-propenoate are particularly preferablé. The ether dimer may be
used either singly or in combinétion of two or more. |
[0323] The proportion of the ether dimer in monomers used for obtaining the polymer (a) is,
although not specifically limited, preférably 2 to 60% by mass, more preferably 5 to 55 % by

mass, and still more preferably 5to 50% by mass, with respect to the total monomer



nore 85% or nore 85% or nore Transmittance in green pixel 500 nmto 600

nm 90% or nore 90% or . nore 90% or- nore 3JOW %6 90% or
g WO 2012/169415 93 PCT/JP2012/064017

components, from the viewpoihts of transparency and heat resistance of a coating film to be
formed using the colored radiation-sensitive composition of the invention.
[0324] The polymer (a) may be also a copolymer obtained by copolymerization of an ether
dimer with another monomer.
[0325] Examples of another monomer capable of being copolymerized with an ether dimer
include a dimer for introducing an acidic group, a monomer for introducing a radical
polymerizable double bond, a monomer for introducing an epoxy group, and a
copolymerizable monomer other than those.- The monomers may be used either singly or in
combination of two or more thereof.
[0326] Examples of the monomer for introduciﬁg an acidic group include a monomer having.
a cérboxyl group such as (meth)acrylaic acid or itaconic acid, a monomer having a phenolic
hydroxyl group such as N-hydroxyphenyl maleimide, and a monomer having a carboxylic
anhydride group such as maleic anhydride or itaconic anhydride. Of these, (meth)acrylic
acid is particularly preferable. |
Further, the monomer for introducing an acidic group may be a monomer capable of

imparting an acidic group after polymerization, and examples thereof include a monomer
having a hydroxyl group such as 2-hydroxyethyl (meth)acrylate, a monomer having an epoxy
group such as glycidyl (meth)acrylate, and a monomer having an isocyanate group such as 2-
isocyante ethyl (meth)acrylate. When a monomer for introducing a radical polymerizable
double bond is used, a treatment for adding an acidic group is necessary after polymerization
when a monomer capable of providing an acidic group after polymerization is used. The
treatment for providing an acidic group after polymerization varies depending on type of a
monomer, and examples include the followings. When a monomer having a hydroxyl group
is used, a treatment of adding an acid anhydride such as succinic anhydride,
tetrahydrophthalic anhydride, or maleic anhydride may be employed. When a monomer
having an epoxy group is used, a compound having an amino group and an acidic group, such
as N-methylamino benzoip acid or N-methylamino phenol may be édded, for example, or a
treatment including adding an acid such as (meth)acrylic acid to produce a hydroxyl group,
folfowed by adding an acid anhydride such as succinic anhydride, tetrahydrophthalic

. anhydride, or maleic anhydride to the generated hydroxyl groub. When a monomer having

| an isocyanate group is used, a treatment inciuding addiﬁg a compound having both a hydroxyl
group and an acidic group such as 2-hydroxy butyric acid, may be used. |
[0327] When the monomer used for obtaining a polymer (a) contains a monomer for
introducing an acidic group, the content ratio thereof is, although not speciﬁcally limited,

preferably 5 to 70% by mass, and more preferably 10 to 60% by mass, with respect to the
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total monomer components.

[0328] Examples of the monomer for introducing radical polymerizable double bond include
a monomer having a carboxyl group such as (meth)acrylic acid and itaconic acid; a monomer
having a carboxylic anhydride group such as maleic anhydride and itaconic anhydride; and a

monomer having an epoxy group such as glycidyl (meth)acrylate, 3,4-epoxy cyclohexyl

- methyl (meth)acrylate, and b-(or m- or p-)vinyl benzyl glycidyl ether. When a monomer for

introducing radical polymerizable double bond is used, there is a need to carry out a treatment
for introducing radical polymerizable double bond after polymerization. The treatment for
introducing radical polymerizable double bond after polymerization varies depending on the
type of a monomer used for introducing a radical polymerizable double bond, and examples
of the treatment include the followings. . When a monomer having a carboxyl group such és
(meth)acrylic acid or itaconic acid is used, there is a treatment for adding a compound having
an epoxy group and a radical polymerizable double bond such as glycidyl (meth)acrylaté, 3,4-
epoxy cyclohexyl methyl (meth)acrylate, or o-(or m- or p-)vinyl benzyl glycidyl ether.

When a monomer having a carboxylic anhydride group such as maleic anhydride or itaconic

.anhydride is used, there is a treatment for adding a compound having a hydroxyl grdup and a

radical polymerizable double bond such as 2-hydroxyethyl (meth)acrylate. When a
monomer having an epoxy group such as glycidyl (meth)aérylate, 3,4-epoxy cyclohexyl
methyl (meth)acryldte, or o-(or m- or p-) vinyl benzyl glycidyl ether is.used, there is a
treatment for adding a compound having an acidic group and a radical polymerizable double

bond such as (meth)acrylic acid.

[0329] When the monomer for obtaining a polymer (a) contains a monomer for introducing

a radical polymerizable double bond, the content ratio thereof is, although not specifically
limited, preferably 5 to 70% by mass, and more préferably 10 to 60% by mass, with respect to
the total monomer components. o

[0330] Examples of the monomer for introducing an epoxy group include glycidyl

(meth)acrylaté, 3.,4-epoxy cyclohexyl methyl (meth)acrylate, and o-vinyl benzyl glycidyl

 ether, m-vinyl benzyl glycidyl ether, and p-vinyl benzyl glycidyl ether.

When the monomer for obtaining a polymer (a) contains a monomer for introducing
an epoxy group, the content ratio thereof is, although not specifically limited, preferably S to
70% by mass, and more preferably 10 to 60% by mass, with respect to the total monomer

components.

[0331] Examples of other copolymerizable monomer include (meth)acrylate esters such as

methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrylate, isopropyl
(meth)acrylate, n-butyl (meth)acrylate, isobutyl (meth)acrylate, t-butyl (mefh)acrylate, methyl

5%
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2-ethylhexyl (meth)acrylate, cyclohexyl (meth)acrylate, benzyl (meth)acrylate, and 2-
hydroxyethyl (meth)acrylate; aromatic vinyl coinpounds such as styrene, vinyl toluene, and
oc-methylstyrene; N-substituted maleitnides such as N-phenyl maleimide and N-cyclohexyl
maleimide; a butadiene or substituted butadiene compound such as butadiene and isoprene; an
- ethylene or substituted ethylene compound such as ethylene, propylene, vinyl chloride, and

acrylonitrile; and vinyl esters such as vinyl acetate. Of these, from the viewpoint that the
transparency is favorable and heat resistance is not easily deteriorated, methyl (meth)acrylate,
cyclohexyl (meth)acrylate, benzyl (meth)acrylate, and styrene are preferable.
[0332] When the monomer for obtaining a polymer (a) contains other copolymerizable
monomet, the content ratio thereof is, although not specifically limited, preferably 95% by
mass or less, and more preferably 85% by mass or less.
[0333] The weight average molecular weight of the polymer (a) is, although not specifically
limited, preferably 2,000 to 200,000, more preferably 5‘,000 to 100,000, and still more
preferably 5,000 to 20,000, from the viewpoints of the viscosity of the colored radiation
sensitive composition and heat resistance of a coating film formed from the 'composition.

When the polymer (a) contains an aeidic group, the acid value thereof is preferably
30 to 500 mgKOH/g, and more preferably 50 to 400 mgKOH/g.
[0334] The pblymer (a) may be easily obtained at least by polymerizing the monomer which
essentially contains an ether dimer. In such case, cychzatlon of an ether dimer occurs
simultaneously with the polymerlzatlon yielding a tetrahydropyran ring structure

The polymerization method used for synthesis of the polymer (a) is not specifically
limited, and various known methods may be used. However solvent polymerization is
preferable, in particular. More specifically, for example, the polymer (a) may be synthesized
in view of the method for producing a polymer (a) as described in JP-A No. 204-300204.
[0335] Hereinbelow, exemplary compounds of the polymer (a) are shown, but the invention
is not limited to them. The compositional ratio of the exemplary compounds described ‘

below is based on mol%.
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[0338]- Among the alkali-soluble resins above, particularly preferred resins are a benzyl

(meth)acrylate/(meth)acrylate copolymer and a multi-component copolymer of benzyl
(meth)acrylate/(meth)acrylate/other monomer. In addition to them, examples of the alkali-
soluble resins include a copolymer of 2-hydroxyethyl methacrylate aﬁd a 2-hydroxypropyl
(meth)acrylate/polystyrene macromonofner/benzyl methacrylate/methacrylic acid copolymer,
a 2-hydroxy-3-phenoxypropyl acrylate/polymethyl methacrylate macromonomer/benzyl
methacrylate/methacrylic acid copolymer, a 2-hydroxyethyl methacrylate/polystyrene
macromonomer/methyl methacrylate/methacrylic acid copolymer, .and a 2-hydroxyethyl

methacrylate/polystyrene macromonomer/benzyl methacrylate/methacrylic acid copolymer,
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which are described in JP-A No. 7-140654.
[0339] The colored radiation-sensitive composition of the invention may include an alkali-
soluble resin having a polymerizable group for a purpose of improving the cross-linking
efficiency of the composition. . |

As an alkali-soluble resin having a polymerizable group, an alkali-soluble resin
having an allyl grdup, a (meth)acryl group, or an allyloxy alkyl group in a side chain thereof
is useful. |

Preferred examples of the alkali-soluble resin having a polymerizable group include
a urethane-modified acryl resin containing a polymerizable double bond that is obtained by
reacting in advance an isocyanate group with OH for yielding one unreacted isocyanate group
and reacting a compound containing (meth)acryloyl group and an acryl resin containing a
carboxyl group, an acryl resin containing an unsaturated group obtained by reacting an acryl
resin containing a carboxyl group and a compound having both an epoxy group and a
polymerizable double bond in the molecule, an aéryl resin héving a polymerizable double
bond obtained by reacting an acid pendant epoxy acrylate resin, an acryl resin containing OH
group, and dibasic acid anhydride having a polymerizable double bond, a resin obtained by
reacting an acryl resin containing OH group and a compound having isocyanate and a
polymerizable compound, and a resin obtained by basic treatrﬁent of a resin which has an
ester group with a leaving group such as a halogen atom or sulfonate group at a-position or f-

~ position as described in JP-A No. 2002-229207 and JP-A No. 2003-335814.

- [0340] The acid valuevof an alkali-soluble resin is preferably 30 mgKOH/g to 200
mgKOH/g, more preferably S0 mgKOH/g.t'o 150 mgKOH/g, and still moré preferably 70 to
120 mgKOH/g. »

The weight average molecular weight (Mw) of the alkali-soluble resin is preferably
2,000 to 50,000, more preferably 5,000 to 30,000, and still more preferably 7,000 to 20,000.
[0341] The content of the alkali-soluble resin in the colored radiation-sensitive composmon
is preferably 1 to 15% by mass, more preferably 2 to 12% by mass, and partxcularly
preferably 3 to 10% by mass, with respect to the total solid content of the composition.
[034.2] Polymerization Inhibitor

The colored radiation-sensitive composition of the invention may include a small
amount of polymerization inhibitor for suppressing undesired thermal polymerization of a
-polymerizable compound during the production or storage of the‘colored- fadiation-éensitive
composition. _

"Examples of the polymerization inhibitor usable in the invention include

hydroquinone, p-methoxyphenol, di-t-butyl-p-cresol, pyrogallol, t-butylcatechol,
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benzoquinone, 4,4’-thiobis(3-methyl-6-t-butylphenol), 2,2’-methylenebis(4-methyl-6-t-
butylphenol), and an N-nitrosophenylhydroxyamine cerium (I) salt. Of these, p-methoxy
phenol is preferable. « ’ |

The addition amount of the polymerization inhibitor is preferably from about 0.01%
by mass to about 5% by mass with respect to the total mass of the colored radiation-sensitive
compositivon. '

10343] Substrate Adhesion Improver

The colored radiation-sensitive composition may further contain a substrate adhesion
improver in order to _irﬁprove the adhesiveness to a substrate.

Examples of the substrate adhesion improver include a silane coupling agent, a
titanium coupling agent, and an aluminum coupling agent. Examples of the silané coupling
agents include y-methacryloxypropyl trimethoxy silane, y-methacryloxypropyl triethoxy
silane, y-acrylooxypropyl trimethoxy silane, y-acrylooxypropyl triethoxy silane, y-
mercaptopropyl trimethoxy silane, y-aminopropyltriethoxy silane, and phenyltrimethoxy
silane. Of these, y-methacryloxypropyl trimethoxy silane is preferable as a substrate
adhesion promoter. '

[0344] The content of the substrate adhesion improver is preferably from 0. 1% by mass to
30% by mass, more preferably from 0.5% by mass to 20% by mass, and particularly
preferably f'rom' 1% by mass to 10% by mass, with respect to the total solid content of the
colored radiation-sensitive composition, from the viewpoint that no residues remain in an
unexposed area after the colored radiation-sensitive composition has been subj ected to light
exposure and developinenf. |
[0345] Surfactant _
The colored radiation-sensitive composition may further include a surfactant from

~ the viewpoint of additionally improving the coafab’ility. Various surfactants such as a fluoro-
surfactant, a nonionic surfactant, a cationic surfactant, an anionic surfactant, or a silicone
surfactant mdy be used as the surfactant.
[0346] In particular, when the colored radiation-sensitive composition of the invéntion
contains a fluoro-surfactant, liquid properties (in particular, fluidity) of the composition when
it is prepared as a coating solution may be further improved. As a result, uniformity in
coating thickness is further improved and the liquid-saiving property is further improved.'

In other words, when a film is formed using a coating solution which is a colored
radiation-sensitive composition containing a fluoro-surfactant, a surface tension of the coating
solution with respect to a surface to be coated is decreased, and wettability with respect to the

surface to be coated is improved, thereby improving coatability to the surface to be coated.
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Accordingly, a film having a thickness with suppressed unevenness is suitably formed even
when a thin film having a thickness of several micrometers is formed with a small liquid
amount. V
[0347] The content of fluorine in a.fluoro-surfactant is preferably in the range from 3% by
mass to 40% b}; mass, more preferably from 5% by mass to 30% by mass, and particularly
-preferably from 7% by mass to 25% by mass. A fluoro-surfactant containing fluorine in an
amount within the above ranges is effective in terms of ‘forming a coating film with
suppressed thickness unevenness and in the aspect of liquid-saving property, ‘and also exhibits
favorable solubility in the colored radiation sensitive composition. '
[0348] Examples of the fluoro-surfactant include MEGAFAC F171, MEGAFAC F172,
MEGAFAC F173, MEGAFAC F176, MEGAFAC F177, MEGAFAC F141, MEGAFAC F142,
MEGAFAC F143, MEGAFAC F144, MEGAFAC R30, MEGAFAC F437, MEGAFAC F475,
MEGAFAC F479, MEGAFAC F482, MEGAFAC F554, MEGAFAC F780, and MEGAFAC
F781 (all trade names, manufactured by DIC Corporation), FLUORAD FC430, FLUORAD
FC431, and FLUORAD FC171 (all trade names, manufactured by Sumitomo 3M Limited.),
SURFLON S-382, SURFLON SC-101, SURFLON SC-103, SURFLON SC-104, SURFLON
SC-105, SURFLON SC-1068, SURFLON SC-381, SURFLON SC-383, SURFLON S393,
and SURFLON KH-40 (all trade names, manufactured by Asahi Glass Co., Ltd.).
[0349] Specific examples of the nonionic surfactant include glycerol, trimethylol propane,
trimethylol ethane, and an ethoxylate or propoxylate thereof (such as glycerol propoxylate or
glycerin ethoxylate), polyoxyethylene lauryl ether, polyoxyethylene stearyl ether, |
- polyoxyethylene oleyl ether, poiyoxyethylene octylphenyl ether, polyoxyethylene

nonylphenyl ether, polyethylene glycol dilaurate, pblyethylene glycol distearéte, sorbitan fatty
acid ester (such as PLURONIC L10, L31, L61, L62, IORS, 17R2, 25R2, TETRONIC 304,
701, 704, 901, 904, 150R1, all trade names, manufactured by BASF and SOLSPERSE 20000
(trade name, manufactured by Lubrizol Corporation)). '
[0350] Specific examples of the cationic surfactant include ph‘-[halocyanine derivatives (trade
name: EFKA-745, manufactured by Morishita & Co., Ltd.), organosiloxane polymer KP341
(trade name, manufactured by Shin-Etsu Chemical Co., Ltd.), (meth)acrylic (co)polymers
POLYFLOW No. 75, No. 90, and No. 95 (trade .name, f_nanufactured by Kyoeisha Chemical
Co., Ltd.), and W00 (trade name, manufactured by Yusho Co., Ltd.). |
[0351] Specific examples of the anionic surfactant include W004, WO005, and WO017 (all
trade names, manufactured by Yusho Co., Ltd.). |

- [0352] Examples of the .sil,icone surfactant include TORAY SILICONE DC3PA, TORAY
SILICONE SH7PA, TORAY SILICONE DC11PA, TORAY SILICONE SH21PA, TORAY
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SILICONE SH28PA, TORAY SILICONE SH29PA, TORAY SILICONE SH30PA, and
TORAY SILICONE SH84OO (all trade names, manufactured by Dow Corning Toray Silicone-
Co., Ltd.), TSF-4440, TSF-4300, TSF-4445, TSF-4460, and TSF-4452 (all trade names, |
manufactured by Momentive Performance Materials Inc.), KP341, KF6001, and KF6002
(trade name, manufactufed by Shin-Etsu Silicone Co., Ltd.), and BYK307, BYK323, and

- BYK330 (all trade names, manufactured by BYK Chemie).

[0353] The surfactants may be used either singly or in a combination of two or more kinds

-thereof,

The amount of surfactant to be added is preferably 0.001% by mass to 2.0% by mass,
and more preferably 0.005% by mass to 1.0% by mass, with respect to the total mass of the
colored radiation-sensitive composition.

[0354) Other Components ‘

The colored radiation-sensitive composition of the invention contains, if necessary,
various additive such as a chain transfer agent such as N,N-dialkyl amino benzoic acid alkyl
ester or 2-mercapto benzothiazole, a thermal polymerization initiator such as an azo
compound or a peroxide compound, a thermal polymerization component, a polyfunctional
thiol or epoxy éompound for improving strength and sensitivity of a film, a UV absorbing
agent such aS alkoxy benzophenone, a plasticizer such as dioctyl phthalate, an agent for
irriproving developability of low molecular weight organic carboxylic acid, other fillers, a
polymer compound other than the speciﬁc binder and alkali soluble resin mentioned above, an
anti-oxidant, and an anti-aggregati_on agent. \

Further, to increase the curing level of a film by post heating after development, a

- thermal curing agent may be added. Examples of the thermal curing agent include a thermal

polymerization initiator such as an azo compound or peroxide, a Novolac resin, a resol resin,
an epoxy compound, and a styrene compound.

[0355] The total content of the colorants (that is, pigment and/or dye) contained in th¢
radiation-sensitive composition of red, green, or blue color, which is used for producing the
color filter of the invention, is preferably 20% by mass to 80% by mass, more preferébly 25%
by mass to 65% by mass, and still more preferably 30% b.y mass to 50% by mass, with respect

~ to the total solid content in the radiation sensitive composition of each color.

By having the content of the colorant(s) within the above ranges, the color filter
obtained exhibits favorable color reproducibility even in a thin film. Further, as the curing

by radiation is fu\lly'progressed and strenf,;th of a cured colored film is maintained, narrowing

ofa developmént latitude at the time of alkali development is prevented.

[0356] According to the invention, the colored radiation-sensitive composition having red,
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green, or blue color may be produced by mixing and stirring respective components such as
the colorant (in case of a pigment, a pigment dispersion is preferably prepared in advance and
used), polymerizable cornpound, photopolymerization initiator, organic solvent, and if
necessary, an alkali-soluble resin and a surfactant, and carrying out the filtration as described
below.

[0357] The colored radiation-sensitive composition of the invention is preferably filtered by
using a filter under the purpose of removing impurities or reducing defects. Any filter may |
be used without specific limitation, as long as it is conventionally used for filtering purpose of
the like. Examples of the filter include a filter made of a fluoro resin such as PTFE |
(polytetrafluoro ethylene), a polyamide resin such as Nylon-6 and Nylon-6,6, and a polyolefin
resin such as polyethylene and polypropylene (including high density and ultrahigh molecular
weight). Of these, polypropylene (including high density polypropylene) is preferable.

The pore size of the filter is prefefably about 0.01 to about 7.0 um, more preferably
about 0.01 to about 2.5 pm, and still more preferably about 0.01 to about 2.0 pum. When the
pore size is within the ranges, complete removal of fine impurities, which inhibit a
homogeneous and uniform production of a colored radiation-sensitive composition during a
following process, is achieved.

[0358] When a filter is used, a combination of different filters may be used. In such a case,
filtering using a first filter méy be carried out either once or two or more times.

Altematively, plural first filters having different pore size within the above ranges
may be used in combination. As used herein, the pore size may be determined with
reference to the nominal value provided by the manufacturer of a filter. Commercially
available filter may be selected from various filters prqvided by Japan Pall Corporation,
Advantec Toyo Kaisha, Ltd., Entegris, Inc. (formerly, Japan Micro Labs), or KITZ
MICROFILTER CORPORATION, for example. _

As the second filter, those formed with the same material as the first filtering may be

‘ used.
7 For example, only a dispersion may be filtered using the first filter, and the second
filtering may be carried out after other components have been added to the filtered dispersion.
[0359] Production of color filter using colored radiation-sensitive composition

Next, the color filter of the invention and the method for producing the color filter
are described.

| | The color filter of the invention has a colored region (that is,’ color pattern) bon a
“substrate, in which the colored region is obtained using the colored radiation-sensitive

composition.
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Hereinbelow, the color filter of the invention is described in greater detail in view of
the production method thereof (that is, method for producing the color filter Qf the invention).
'[0360] The method for producing a color filter of bthe invention includes: applying the
colored radiation-sensitive composition described above on a substrate to form a colored
radiation-sensitive composition layer (that is, colored layer) (colered layer formation
process); subj ecting the radiation-sensitive composition layer to pattern light exposure
(exposure process); and developmg the colored radiation-sensitive comp0s1t10n layer after the -
exposure to form a colored pattern (development process)
[0361] Colored Layer Formation Process l
In the colored layer formation process, the colored radiation-sensitive composition is
- applied by coating on a substrate to form a colored layer (that is, colored radiation-sensitive
compositien layer) formed from the colored radiation-sensitive composition.
[0362] Examples of the substrate usable for this process include alkali-free glass, soda glass,
PYREX (registered trade name) glass, quartz glass and products formed by adhering a
transparent conductive film to them, which are used for a photoelectronic conversion element
device substrate of CCD, CMOS, or organic CMOS used for a solid-state image sensor, a
silicon substrate, or a liquid crystal display device or the like. On these substrates, a black
| matrix for isolating respective pixels may be also formed.

A lower coating layer may be formed on the substrates in orderto achieve
improvement of adhesion to upper layer, prevention of substance diffusion, or smoothening of
a surface of the substrate.
[0363] As a method for coating the substrate with the colored radiation-sensitive
composition, any one of various coating methods such as slit coating, ink jet coating, rotation .
coating, eonformal coating, roll coating, and screen printing may be used: |
[0364] The colored layer (tnat is, colored radiation-sensitive composition layer) formed by
coating on a substrate may be dried (pre-baked), for examble, by heating tne substrate at 50°C
to 140°C for 10 seconds to 300 secondsnsing a hot plate or an oven. _
[0365] From the viewpoints of ensuring color density and lowering defects such as the
difference in light collection efficiency between the terminal and center of a device and loss
of light in tilt direction before reaching a light receiver, the film thickness of the colored layer
after post-baking is preferably 0.05 pm or more and less than 1.0 pm, preferébly from 0.1 pym
to 0.9 um, and partlcularly preferably from 0.2 um to 0.9 pum.
[0366] Exposure Process

In the exposure process, the colored layer (that is, colored radiation-sensitive

composition layer) formed in the colored layer formation process is exposed to ligh't' to yield a
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pattern shape. _

In an exposure treatment in this process, the light exposure of a colored layer is -
preferably carried out by light exposure through a pre-deterﬁined mask pattern and éuring
only a portion of the coated film which is exposed to light. Preferred examples of the
radiation usable for light exposure include radiation such as g ray, h ray, and iray, and it is
particularly preferably i ray. The exposure dose is preferably 30 mJ/cm? to 1,500 mJ/cm?,
more preferably 50 mJ/cm? to 1,000 mJ/cniz, and still more preferably 80 mJ/cm® to 500
ml/cm?. |
[0367] Development Process

Subsequent to the exposure process, the alkali development process (that is,
development process) is performed to dissolve an uncured portion after light exposure using a
developer and only the light-cured portions are remained intact. According to the

- development process, a patterned, coated film including pixels of ga&h color is formed.

The development system is any of a dip system, a shower system, a spray system,
and a puddle system, which may be combined with a swing system, a spin system, an -
ultrasonic system, or the like.

It is also possible to previously wet the surface to be developed with water or the like
before allowing the surface to contact a developer, to prevent unevenness of development.
[0368] As a developer, an organic alkali developer which causes no damage on an
underlying circuit or the like is preferable. The development temperature is generally 20°C
to 30°C, ahd the development time is from 20 seconds to 90 seconds.

Examples of the alkali agent contained in the developer include an ofganic alkaline
compound such as aqueous ammonia, ethylamine, diethylamine, dimethyl ethanolamine,
tetramethyl ammonium hydroxide, tetraethyl ammonium hydroxide, choline, pyrrole,

~ piperidine, or 1,8-diazabicyclo-[5,4,0]-7-undecene, and an inorganic compound such as
sodium hydroxide, potassium hydroxide, sodium hydrogen carbonate, or potassium hydrogén
carbonate. ‘

As a developer, an aqueous alkali solutibn in which the above-mentioned alkali agent
is diluted with pure water to have concentration of 0.001% by mass to 10% by mass, and
preferably 0.01% by mass to 1% by mass is preferabiy used. Further, when a developer
including an aqueous alkali solution is used, washing with pure water (that is, rinsing) is
generally performed to remove an excess developing solution followed by‘dryin'g.

[0369] The production method of the invention may furthervinclude,, aftef pefforming the.
colored layer forming process, exposure process, and déVelopment pfocess, a curing process

- for curing the color pattern formed by post heating (that is, post-baking) or post exposure, if
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necessary. The post-basking is a process for achieving complete curing, that is, a heating
treatment after development. In general, heating treatment is 100°C to 270°C.

When light is used, g ray, h ray, or i ray, an excimer laser such as KrF or ArF, .
electronic beam, X ray, or the like may be used. However, it is preferably carried out at low
temperature such as 20 to 50°C using a known high pressure mercury lamp. Radiation time
is from 10 seconds to 180 seconds, and preferably 30 seconds to 60 seconds. When post
exposure and ‘post heating are carried out in combination, it is preferable that post exposure is
performed first.

[0370] BS/ repeating the colored layer forming process, exposure process, and development
process (in addition, curing precess, if necessary) with desired number of times, a color filter
having desired color hues is produced.

[0371] In the color filter of the invention, the composition cured at exposed portion has
excellent adhesiveness to a substrate and excellent development resistance, the adhesiveness
between a color pattern and a substrate is high, and colored pixels have fine patterns which
can provide desired cross section shape.

[0372] Even when the colored radiation-sensitive composition in the invention adheres to
nozzles of ejection ports of the application device, piping of the application device, or inside
the application device, for example, it may be readily removed with a known cleaning liquid.
In order to perform the cleaning efficiently, the erganic solvent described above as the solvent
that may be used in the colored radiation sensitive composition is preferably used as a
cleaning liquid. ' ‘

[0373] Cleaning liquids described in JP-A No. 7-128867, JP-A No. 7-146562, JP-A No. 8-
278637, JP-A No. 2000-273370, JP-A No. 2006-85140, JP-A No. 2006-291191, JP-A No.
2007-2101, JP-A No. 2007-2102, and JP-A No. 2007-281523 are also suitably used as a
cleaning liquid for removing the colored radiation-sensitive cemposition of the invention.

The cleaning liquid is preferably alkylene glycol monoalkyl ether carboxylate or
alkylene glycol monoalkyl ether.

These organic solvents which may be used as a cleaning liquid may be used either
singly or in a combination of two or more kinds thereof.

o When two or more organic solvents are mixed, a mixture of an organic solvent -
having a hydroxyl group and an organic solvent not having a hydroxyl group is preferred.
The mass ratio of an organic solvent having a hydroxyl group and an organic solvent not
having a hydroxyl group is from 1/99 to 99/ 1, preferably 10/90 to 90/10, and still more
preferably 20/80 to 80/20. 'The mixture is particularly preferably a combination of propylene

| glycel monomethyl ether acetate (PGMEA) and propylene glycol monomethyl ether (PGME)
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mixed at a mass ratio of 60/40. -

In order to improve permeability of the cleaning liquid with respect to the colored
radiation sensitive composition, a surfactant as described above as the surfactant that may
included in the colored radiation sensitive c;omposition may be added to the cleaning liquid.
[0374] ’Accordfngly, the color filter of the invention that is produced by the method for
producing the color filter of the invention may be suitably used for a solid-state image sensor
such as a CCD sensor, a CMOS sensor, or an organic CMOS sensor, an image display device
such as electronic paper or organic EL, a liquid crystal display, or the like. In particular, thé
color filter of the invention is suitably used for a solid-state image sensor such as a CCD
sensor, a CMOS sensor, or an organic CMOS sensor having a high resolution such as more
than one million pixels. The color filter may be also used as a color filter which is placed
between light receiver of each pixel and a micro lens for collecting light which constitutes a

. CCD device, for example. |

[0375] Solid-State Image Sensor

The solid-state image sensor of the invention includes the color filter of the invention.
The configuration of the solid- state image sensor of the invention is not specifically limited as
long as it includes the color filter of the invention and functions as a solid-state image sensor.
Examples thereof are described.in the following. |
[0376] An example of the solid-state image sensor of the invention-has a confi guration
including plural photodiodes that constitute a light receiving area of a solid-state image sensor
(such as a CCD sensor, CMOS sensor, organic CMOS sensor,.or the like), and transfer
electrodes made of polysilicon or the like‘formed on the substrate, a light shielding film
including tungsten or the like in which only light receiving area of a photodiode rgmains open
on the photodiodes and the transfer electrodes, a device protecting ﬁlrﬁ including silicon
nitride or the like formed on the light shielding film to cover the entire surface of the light
shielding film and light receiving area of photodiodes, and the color filter for a solid-state
image sensor of the invention is placed on the device protecting film.

Further, a configuration in which a method for collecting light (for example, a micro
lens or the like, ditto herein below) is placed on top of the device protecting layer but under
the color filter (that is, a side close to the substrate) or a conﬁguratlon in which a method for
collecting light is placed on the color filter may be also used.

[0377] Organic CMOS

The organic CMOS sensor has a bilayer hybrid structure including a thin

panchromatic radiation sensitive organic photoelectric conversion film as a photoelectric

conversion film and a substrate for reading CMOS signal, in which the organic materials are
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photoelectric conversion film is a continuous film which is free of any structure, and may be

applied on a CMOS signél readout substrate, it does not require any expensive fine processing

and is suitable for pixel micronization. | _

. An example of a solid-state image sensor thatv is an organic CMOS is explained

hereinbelow by referring to figures.

[0378] Fig. 1 is a schematic éross-sectional view of the configuration of a laminated image

sensor (organic CMOS). ' |

| The image sensor 100 shown in Fig. 1 has: a substrate 101; an insulating layer 102;

connection electrodes 103; pixel electrodes 104; connection portiohs 105; connection portions

106; an organic layer 107; a counter electrode 108; a buffer layer 109; abapping layer 110;

color filters 111; partition walls 112; a lfght—shielding layer 113; a protective layer 114;

counter electrode voltage supply units 115; and readout circuits 116.

When the color filter of the invention as described above is used as the color filters
111, an image sensor with less noise and excellent color reproduction is obtained.

[0379] The substrate 101 is a glass substrate or a semiconductor substrate made from silicon
-or the like; The insulating layer 102 is formed on the substrate 101, and on the surface of the
insulating layer 102, plural pixel electrodes 104 and plural connection electrodes 103 are
formed.

[0380] The organic layer 107 at least includes a photoelectric conversion layer. The
photoelectric conversion layer generates elecfric charges in accordance with the received light,
and is a layer formed from an inorganic or organic photoelectric conversion material. The
organic layer 107 is formed on the plural pixel electrodes 104 so as to cover them. The
organic layer 107 has a constant thickness on the pixel electrodes 104, but has a substantially
trapezoidal shape at a terminal thereof, which declines toward the subsfrate 101 side.

When the organic layer 107 includes plural sub-layers, all of the sub-layers may be
formed from organic materials, or a part of the sub-layers may be formed from an inorganic
material. —

[0381] The counter elecfrode 108 is an electrode that faces the pikel_'electrodes 104, and is
formed on the organic layer 107 so as to cover the organic layer 107. The counter electrode'
108 is formed from an electroconductive material, such as ITO; which is traﬁsparent to

incident light so that the light is capable of entering the orgar_lic layer 107. The counter

electrode 108 is also formed over the connection electrodes 103 that are arranged in regions
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voltage of the image sensor 100, the source Voltage is raised using a voltage-increasing circuit
such as a charge pump to the predetermined voltage.
[0383] The pixel electrodes 104 are charge-collecting electrodes that collect charges
generated in the organic layer 107 that is present between the pixel electrodes 104 and the
counter electrodes 108. The readout circuits 116 are arranged in the substrate 101 with
respect to the plural pixel electrodes 104, and read out the signals corresponding to the
charges collected by the pixel electrodes 104. The readout circuit 116 may be formed from a
CCD, MOS circuit, or TFT circuit, and is protected by a light-shielding layef (not shown).
-[0384] The buffer layer 109 is formed on the counter electrode 108 so as to cover the-
counter electrode 108. The capping layer 1.10 is formed on the buffer layer 109 so as to
cover thé buffer layer 109. The color filters 111 -are formed on the capping layer 110 at
positions facing the respective pixel electrodes 104.  The partition walls 112 are arranged in
the gaps between the color filters 111, and ifnprove light transmission efficiency of the color
filters 111. The light-shielding layer 113 is formed in a region on the capping layer 110
other than the region in which the color filters 111 and the partition walls 112 are formed, and
the light-shielding layer 113 prevents light from entering the peripheral circuits. The
protective layer 114 is formed on the color filters 1‘1 1, the partition walls 112, and the light-

- shielding layer 113, and protects the entire image sensor. |
[0385] In the example shown in Fig. 1, the pixel electrodes 104 and the connection
electrodes 103 are formed so as to be embedded on the surface of the insulating layer 102, but
the pixel electrodes 104 and the connection electrodes 103 may be formed on the ihsulating
layer 102. Meanwhile, two sets of a connection electrode 103, a connecting portion 106, and -
a counter electrode voltage supply unit 115 are present in the example shown in Fig. 1, but
there may be only‘ one set thereof. In a case in which the voltage is supplied to the counter
electrodes 108 from the two terminals of the counter electrodes 108 as shown in the example
of Fig. 1,2 reduction in voltage in the counter electrodes 108 is prevented. The number of
sets may be appropriately increased or decreased in consideration of the chip area of the |

image sensor.



0.8954 420 0.9297 430 0.9245 440 0.8857 450 0.9341 460 0.9444

WO 2012/169415 '. " 109 PCT/JP2012/064017
[0386] The image sensor 100 has plural pixel portions. The plural pixel portions are two-

dimensionally arranged when viewed from the light incidence side of the substrate 101. " The
pixel portioné'each include at least a pixel electrode 104, an 6rganic layer 107, a counter
electrode 108 that faces the pixel electrode 104, a capping layer 110, a color filter 111, a
partition wall 112, and a readout circuit 116. o

[0387] Next, an example of configuration of peripheral circuits will be described. The
readout circuit 116 mentioned above is preferably a CCD or CMOS circuit in a case of a

‘general image sensor.  From the viewpoints of noise and high speed, it is preferable to use a
CMOS circuit. The example of configuration of peripheral circuits described below is an
exampie of the configuration in which a CMOS circuit is used as the readout circuit 116.

- [0388] Fig. 2 is a view of the entire configuration example of the peripheral circuits of the
image sensor shown in Fig. 1. As shown in Fig. 2, the image sensor 100 has, in addition to
the configuration shown in Fig. 1, a vertical driver 121, a timing generator 122, a signal
processing circuit 123, a horizontal driver 124, a LVDS 125, a serial conversion unit 126, and
pads 127. _ ‘

[0389] The pixel region shown in Fig. 2 corresponds to the first region shown in Fig. 1.
The blocks inl the pixel region each indicate a readout circuit 116.  As the peripheral circuits
of the image sensor, peripheral circuits that are substantially the same as those used in a
commonly-used CMOS image sensor may be used. The image sensor of the invention is
different from the commonly-used CMOS image sensor in that the peripheral circuits of the
image sensor of the invention additionally includes a counter electrode voltage supply unit
115. ' |
[0390] The péds 127 are each an interface used for input from and output to the outside.
“The timing generator 122 provides the timing for driving the image sensor, and also controls

. the readout such as sawing-in readout or partial readout. The signal processing circuit 123 is

| proVided corresponding to the each row of readout circuit. The signal processing circuit 123
subjects the signal output from the corresponding row to correlated double sampling (CDS),
and converts the processed signal to a digital signal.  The signal which has undergone the
processing in the signal proéessing circuit 123 is stored i‘nb a memory provided for each row.

~The vertical driver has functions such as controlling the readout of a signal from the readout
circuit 116.  The horizontal driver 124 controls the sequential readout of the signals
corresponding to one row stored in thé memory of the signal processing circuit 123, and
output thereof to the LVDS 125. The ‘LVDS 125 transmits a digital signal in accordance
with LVDS (lo§v voltage differential signaling). The serial conversion unit 126 converts the

input parallel digital signal to a serial digital signal and outputs it.
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[0391] The serial conversion unit 126 may be omitted. Alternatively, a configuration may
be employed in which the signal processing circuit 123 conducts oﬁly correlated double
sampling, and an AD converter circuit is prdvided instead of the LVDS 125. Alternatively, a
configuration may be employed in which the signal précessing circuit 123 conducts only |
correlated double sampling, and the LVDS 125 and the serial conversion unit 126 are omitted.
In this case, an AD converter circuit may be provided outside the image sensor chip. The
signal processing circuit 123, LVDS 125, and serial conversion unit 126 may be arranged in
both regions adjacent to the pixel region, respectively. In this case, the half (for example, the
odd number sequence) of the row the readout circuit 116 may be processed using the signal
processing unit 123 in the region adjacent to the pixel region, and the other half (for eXamplé,
the even number sequence) thereof may be processed using the signal processing unit 123 in

another region adjacent to the pixel region.

EXAMPLES
[0392] Hereinbelow, the invention is described in greater detail by referring to the examples.
However; the ihvention is not limited to the examples as long as not departing from the gisf of
the invention. Further, unless specifically noted otherwise, the terms "part(s)" and "%" are
in mass basis. | |
[0393] Preparation of Pigment Dispersion r-1

‘ A mixture having the formulation mentioned below wds mixed and dispersed for 3
hours using a bead mill (high-pressure dispersing machine equipped with a device for
lowering pressure NANO-3000-10 (trade name, manufactured by Beryu Co., Ltd.) with

zirconia beads having diameters of 0.3 mm, thereby pfeparing a pigment dispersion r-1.

C. L. Pigment Red 254 ' : 8.9 parts

C. 1. Pigment Yellow 139 o 4.0 parts

Dispersant: BYK-2001 (trade name, manufactured by BYK) 3.9 parts

Resin 1: benzyl méthacfylate/methacrylic acid copolymef (= 70/30 molar ratio, Mw:
30,000) ‘ 1.3 parts

Organic solvent: propylene glycol methyl ether acetate - 82 parts

[0394] Preparation of Pigment Dispersions r-2 to r-3, g-1 to g-4, b-1, and b-2

The pigment dispersions r-2 to r-5, g-1 to g-4, b-1, and b-2 were prepared in the same
manner as the préparation of the pigment dispersion r-1, exéept that C. I. Pigment Red 254
and C. I. Pigment Yellow 139 used for preparing the pigment dispersion r-1 were replaced

with those described in the following Table 1A.
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[0395] Table 1A
Pigment Colorant 1 Colorant 2 Colorant 3
dispersion Type Amount Type Amount Type Amount
r-1 PR254 8.9 PY139 4.0 - -
ry | Compomnd g PY139 3.0 i ;
r-3 PR254 2.0 PY139 3.0 PO71 7.9
r-4 PR254 54 PY139 3.0 PR166 44
r-5 PR254 12.9 - - - -
g-1 PG36 7.1 PY185 5.8 - -
g2 PG36 7.1 PY150 5.8 - -
g-3 PG36 8.7 PY139 42 - -
g-4 PG36 8.7 PY150 . 2.1 PY139 2.1
- b-1 PB15:6 12.9 - - - -
b-2 PB15:6 10.3 PV23 2.6 - -

[0396] In Table 1A, the colorants are as described below.
PR254: C. I. Pigment Red 254
PY139:C.L Pigment Yellow 139

Compound A: a compound having the structure shown below, which was synthesized
according to the synthetic method described in JP-A No. 2010-47750.
PR224: C. 1. Pigment Red 224
PR166: C. I. Pigment Red 166
PO71: C. I. Pigment Orange 71
PG36: C. 1. Pigment Green 36
PY150: C. I. Pigment Yellow 150
PY185: C. I. Pigment Yellow 185
PV23: C. I. Pigment Violet 23
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[0397]
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[0398] Prepération of Colored Radiation-Sensitive Composition R-1
The following components were mixed, thereby preparing a colored radiation-
sensitive composition R-1.
Pigment dispersion R-1 - / 46.7 parts
Alkali-soluble resin: Resin 1 described above \ 3.6 pérts
Polymerizable compound 1: dipentaerythritol hexaacrylate (trade name: KAYARAD

DPHA, manufactured by Nippon Kayaku Co., Ltd.) 1.5 parts
Polymerization initiator 1: a compound having the structure described below (trade
name: OXE-dl, manufactured by BASF) : 1.5 parts
Organic solvent: propylené glycol methyl ether acetate 46.7 parts
[0399] |

OXE-01
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(0400] Preparation of Colored Radiation-Sensitive Compositions R-2 to R-5, G-1 to G-4, B-
1, and B-2 -

| The colored radiation-sensitive compositions R-2 to R-5, G-1 to G-4, B-1, and B-2
were prepared in‘the same manner as\ the preparation of the colored radiation-sensitive
composition R-1, except that the type and amount of the pigment dispersion, amount of the
alkali-soluble resin (above-mentioned Resin 1), and amount of the organic solvent were
changed as shown in the following Table 2. y

Meanwhile, for preparing the colored radiation-sensitive composition B-1, 2.4 parts

of exemplary compound 1-2, which is a compound (dye) represented by Formula (M), was

further added.
[0401] Table 2
Colored Pigment dispersion Amount of alkali- ‘Amount of
radiation- - Type Amount luble resi organic solvent
sensitive soluble resin ,
composition (Resin 1)
R-1 r-1 46.7 3.6 46.7
R-2 r-2 64.2 0.4 324
R-3 r-3 642 | 04 32.4
R-4 r-4 64.2 0.4 324
R-5 r-5 46.7 3.6 46.7
G-1 g1 47.9 » 3.4 45.8
G-2 g-2 47.9 3.4 _ 45.8
G-3 g-3 52.5 2.5 41.9
G-4 g-4 52.5 2.5 41.9
B-1- b-1 39.7 2.5 52.5
B-2 b-2 44.4 4.0 48.6

[0402] Examples 1 to 12 and Comparative Examples 1 to 3 were carried out using the
colored radiation-sensitive compositions R-1 to R—S, G-1to G-4, B-1, and B-2 in the
combinations as shown in the following Table 3, followed by the following evaluations.
[0403] Spectral Characteristics

Each colored radiation-sensitive composition was spin-coated on a glass substrate to
have a film thickness of 0.8 um after post-baking, and dried using a hot plate at 100°C for 180
seconds, followed by drying and a heating treatment (that is, post-baking) using a hot plate at
200°C for 300 seconds.

The thus-obtained glaﬁs substrate having colored pixels thereon was subj ected to
transmission measurement in the wavelehgth range of 400 nm to 700 nm by using an
ultraviolet, visible, and near infrared spectrophbtometer UV3600 (trade name, manufactured

by Shimadzu Corﬁoration) (r_éference: glass substrate).
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Transmittance of each colored pixel is shown in the following Table 3.
[0404] Color Reproducibility and Noise .

The procedures of simulation were as follows.

Regarding 24 colors of a Macbeth chart, light source for illumination was defined
and spectral reflection ratio was obtained for 400 to 700 nm. After that, infrared cut filter
characteristics of a sensor and spectral sensitivity of a sensor were defined, and the exposure
amount for each of RGB received by the spectral sensor measured above was calculated.
After that, the quantity of electric charge for each color of R, G, and B was calculated based
on the exposure amount.
| Further, in view of the quantity of electric charge, output signals r, g, and b for each
color of R, G, and B and noise (short noise, dark noise, and fixed pattern noise) were
calculated.

From the noise values thus obtained, luminance signal-to-noise (S/N) was calculated,
and the luminance value at which S/N is 10 (referred to as "SNR10") Was used as an indicator
of noise. A smaller SNR 10 value indicates a bettér score in the noise evaluation. |

Regarding the color reproducibility, L*a*b* was calculated for the 24 colors of a
Macbeth chart used for the original calculation. Fuﬁher, by calculéting each L*a*b* from
the output signal r, g, and b obtained from above, color difference compared to the original
Macbeth chart (referred to as "AE2000") was calculated and used as an indicator of color
reproducibility. A smaller AE2000 value indicates a better score in the color reproducibility
evaluation. ‘ -

Based on the AE2000 value, S-level evaluation of the color reproducibility was
‘conducted. Level 3 or higher level was recognized as écceptable.

Based on the SNR ‘10 value, 5-level evaluation of the noise was conducted. Level 3

“or higher level was recogni‘zéd as acceptéble.
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[0407) Details of Evaluation Simulation
The calculation processes for the simulation were as described in the following.
First, the exposure amounts ER, EG, and EB of in the respective pixels of the sensor

having R, G, B colors were calculated according to the following Formulae (I-1) to (.I-3).
[0408]

E, = [L(A)-R(A)-CMM ((3)- IRC(2)- SEN(A)-dA * * + (1—1)
Eq = [L(A)-R(A)-CMM,(2)- IRC(A)-SEN(A)-dA + » = (1 —2)

Ey = [L(A)-R(2)-CMM ,(A)-IRC(A)- SEN(A)-dA + = + (1—3)

[0409] Details of Formula (I-1) to (I-3) were as described below.

L(}) indicates the spectral intensity distribution of the light source.

R(M) indicates the spéctral reflection ratio of an object. |

CMMi(A) indicates the spectral transmittance of a color mosaic material, in which i
indicates R, G, or B. ]

IRC()) indicates the spectral transmittance of an infrared light cut filter.

SEN(}) indicates the spectral sensitivity of the sensor itself.
[0410] For L(K),‘ the data obtained when a D65 light source was used was used for AE2000
that is a standard for the evaluation of color reproduction, and the data obtained when an A
light sourc;e was used for SNR10 that was a standard for the evaluation of noise.

For R(A), spectral reflection factors of 24 colors which were obtained using COLOR
CHECKER manufactured by Gretag Macbeth described below.

For CMMIi(A), the data of spectral transmittances of R, G, and B obtained in thé
.Ekamples of the present application were respectively uséd.

[0411] - For the data of IRCO»), the data shown in the followiﬁg Table 4 were used.



700 O.

accordance with the follow ng standard val ues.
anong ERwbBGp12243641RB t hat showed t he

25

to a white object

(1.e.

X

[ 0415] The obtai ned exposure anmounts were standardi zed in

That is, the val ue
i mum exposure alir@qtmazm/tmo{ﬁspect

an object having a reflectance of 1 with respect

to WoBYiz) 1@45’191‘5120PCT/JP2012/ 064017 any wavel engt h) was defined as the
st anda 3| 04161 —Subsequentty], the exposure anpbunts were
converlt géa‘t’i‘bﬁféﬁhe 2%%1 HENS USSR AR QU . GCG, and GCB in accordance with
the fql I ow|40g Formul ae (11 0191()190 (r1r-3).110417] [0418] In Fornul ae
(I1-1)rto \1 =3), TCMAX nuT(,@ i the—munper of saturated charges of the
sensor|,_and ) s set_t &-%8%6, 000 In"Fornmulae (11-1) to (11-3),
ER EQ, andz&B correspond t0092t9b1e exposure anounts ER, EG and EB which are
cal cul ?g Forirola (1=1; lﬁ wve, respectively, and Emax
corre n(mdq a the Fnax ne ed ahnve As descri bed above,
generated ddar ge anount s of0.886R, GCG, anld GCB in respective channels of R
G an determ ned. ] The totfal noise N was defined as
descri hedwaéﬁn jb%ﬁ

460 0.9444

470 0.9498

480 0.9690

490 0.9562

500 0.9396

510 0.9614

520 0.9094

530 0.9738

540 0.9692

550 0.9471

560 0.9689

570 0.9573

580 0.9702

590 0.9628

600 0.9674

610 0.9739

620 0.9676

630 0.9610

640 0.9655 R

650 0.8403

660 0.4879

670 0.2264

680 0.0948

690 0.0435

700 0.0239

[0413] For the data of SEN(A), the data shown in the following Table 5 were used.



Ni

= (GG + (GOOR/ 10000 + 9)0.5 [0420] Subsequently,

the foll ow ng col or

conversion matrix was applied to the val ues obtai ned by standardi zi ng the
charge arwonve/mp418 respect to the chagge anounts of whipCa/JpP2abbessour ce,

t her eb out put signals
Wi t e @@%a@ﬁ s wh"e (111) blg h i
(ren), white (1ln which 1 = R
spect rfal W@éﬁlghgthw t Relafive seghitivip
col or WH2012+-169415124HPEH 3 P24
of the 3x3 48 rix lwere d®#&rni ned
Speciflcalhmo t he outputouglue of
subj ecgted—t Ix3matri—x—convetrst
anount| cal %t ed |lusi ng %33pectra
standgrd (148¢-R BT. 47096}, and
t hat tjhethps=obtaimned valyge—can
t her ety _det®Pni ni g the ue. [
G etaqg Machpet h Cqgl or Ch@gger wer
fact orfs werg optimized s
t he i nage 04 put | ues IJjP 2
t he tqrgetAM@Iue dal cul a9.6@ accor
The ngise sjgnal gnmount s , ng
and b ng_nﬂ ~\Wer rprpQ]g\&Lpd hAJJ
[0424]] nr =981 a2 [N R2 b@5NG2 C2 |

500 0.53

510 0.53

520 0.53

530 0.52

540 0.51

550 0.50

560 0.49

570 0.47

580 0.45

590 0.43

600 0.42

610 0.41

620 0.40

630 0.38

640 0.36

650 0.35

660 0.33

670 031

680 0.28 -

690 0.26

700 0.25

r, and b. [0421] "( a b c( GCRICCR
] GCBI GCB_white ) [0422] In Formula

G B) was cal cul ated by nultiplying the
rces and i mage sensors of respective

12/ 064017 The respective conponents a to
by the follow ng process.

the present sinulation systemwas

n using, as a target val ue, the exposure

| sensitivity defined by the transm ssion
the matrix coefficients were optim zed so
reach the target value as possible,
423] More specifically, the 24 colors of

e used as an (bject, and the 9 matrix

e margin of errors in exposure anount for
sets becone the mninmum wth respect to
ding to the transm ssion standard.

and nb respectively corresponding to r,
the followng Formula (I1V-1) to (IV-3).
(Iv-.1)

g,

or

g,
NB2

[0415] The obtained exposure amounts were standardized in accordance with the following

standard values.

That is, the value among ER, EG, and RB that showed the maximumvexposure

amount with respect to a white object (i.e., an object having a reflectance of 1 with respect to



ng = Vd2 NRR22 + e N&XR f 2 NB2 (I'V- 2 ) nb =g2 NR2 + h2 N&R i2 NB2
(I'v- 3 ) [0425] Using Formula (I'V-1) to (IV-3), the S/N represented by the
fol |l ow ngWGGﬂIMI6a41§V) was cal cul at ed. 19p0426] Sl N:YI N, =PLTAPP+206PIT\ i x2-

rn 2 X, Yy, and z indicates the
propor |ons 0 @W@&%&Q ﬁ% anserl\rglvn}{feﬁ&% constl tute the | um nance,

r especiémel y Sulssegudnilg, t%@b)d}&%uﬁkl"@?h@kﬁﬂwbﬂ& doheerterdata $Eh& bl ahiiaaﬂ@nﬂtsused
herein were as follows: (X 0.587, 0.114) 0428] The S/'N
val ue @%ﬁ@@r%néuﬁﬁ%mmqordme w&h %fOélaW@ag Beramlaes(lhbkter(ibdd above
Howeverg s,lnce the S/ N value may change depending on the intensity of

il lum aﬁ an illum nance value (SNR'10) wth which a S/ N val ue of
exactly 10 is o@ ai ned ﬁ used as an eval uation value. WO .
2012/ 1 122 20177 ®64017 Speci i ca@ll?g_,_ tt? intensity of illumnation
spectra iRstTi bufi on k) was proport| on y reduced and the S/ N val ues

were cal cul ated, 60 asf¥ggeterm ne the rel ationship between the relative

intensity of illumnation and the S/N value. Then, the relative intensity
of illum nation(at i chEthe S/N val ue of, 10 wa obt ai ned was det er mi ned,
and t hedbtai=n e—was—dsed as theé Sl\ﬁﬂo—v u)a The col or
reproduction errop A20Q9 i ndi cated as an average color difference in
the L*a*b* space with re@%@it to the Machbeth 24 colors. The conversion of
the r, g, b si Al@ZXtO 'BY, and Z was perforned according to the matrix
shown i e_faoll ng mula (V). [R04 —

Gty L. T (). 40439(— 3)

MAX

[0418] In Formulae (II-1) to (II-3), CMAX indicates the number of saturated charges of the
sensor, and CMAX was set to be 6,000. '

In Formulae (II-1) to (II-3), ER, EG, and EB correspond to the exposure amounts ER,
EG, and EB which are calculated by Formula (I-1) and (1-3) above, respectively, and Emax
corresponds to the Emax mentioned above.

As described above, generated charge amounts of GCR, GCG, and GCB in respective
channels of R, G, and B were determined.
[0419] The total noise Ni was defined as described below

Ni = (GCi + (GCi)*/10000 + 9)°3
[0420] Subsequently, the follbwing color conversion matrix was applied to the values
obtained by standardizing the chaige amounts with respect to the charge amounts of white
light source, thereby obtaining output signalsr, g, and b.
[0421]

rY (a b ¢\ GCr/GCr y
gl=|d e f|GC,/GCs yp | —* + + (1D
b) \g h i)\GCy/GCy e

[0422] In Formula (1II), Ci_white (in which i = R, G, or B) was calculated by multiplying

the spectral sensitivity of light sources and image sensors of respéctive colors.



((0.43055 034155 0.17835(r\ Y = 0.22200 0.70665 0.07134 g (VI) 0.02018
0. 12955 0. 93932Ab [0430] The factor values of the conversion nmatrix of

For mul a (Wb)zoﬂamgmshe same definiti on s t hose of the ceavrars190640BLtri X
defined in t transm Ssi on st andar 41}% conver si n of . X(I toede, a*b* was
per formed ac LR GFRPRGUYSCANRISIHS Ai8r wh e i3 BHTXWIR et?ﬂ)éme yhefoflpwing,ces
AE2000,betaeen the obtained L*a*b* val ues for the Macbeth Col or Checker 24
col ors and the L*a*b* val ue of the original color were obtained in
accordance V\Spdtnfwaldygdhmomqutatahmnf thepresére samdaizixgesysmhnwasji;tfbﬂ etahtos X3as

cal cul at ed and the obtai ned average, val ue S us 2000. 043 As
descr i BAHSEYErSIONHSING 2 HIASFA VLG ¢ ‘Fe’fIP?é“’E?cﬁ%"g ﬁtﬁg MPRE 3 ?—‘HF ]Ia (W)

ver e t QoSBT dafndd¥ 40 M48EsisQbn SRhddrS (FRSROBY. 475- BP%leﬁié thi¥gixt ransm ssi on
standard. Thus, when color radiation-sensitive conpositions of respective

col or scasibficiente werenonthngkmmhh‘e@e tfustditaipedewdwg canreanht the targat valvsed,

excel | ent Olﬂ?r fla(%ers Whi ch s conformable with the transm ssion standard
are obP%® }1? SRR e“ﬂ‘ém%ﬂbes i application claims priority from Japanese
Pat ent [04pB] i M@l’é §aciNeally, 2814 colB 29 brams MithBef W]Ghécp@f Wre Gk Qpay s of

whi ch are 1 ncorporated herein by reference. Al'l publications, patent
appl i cabjpgnand taﬁ& matk facterd weraentanided prethel baeeprgin of kitersspeapeiueat i on are
herei n_incar, fe en te as | f chln i vi dual
R g e e At e T RS A
i ndi vi ek Ivalue Bﬁlb@lateﬁdc&(ﬁdflhg td (Rardemaska standaeil er ence. V\D

2012/ 169415123PCT/ JP2012/ 064017 CLAIMS 1. A color filter, conprisi ng

a red pixel [be9giscriens emanatsng manand o respactiyely Cﬁawmgdalg\xfaw,@n@bh of 400
nmis r g@\}; aving a wavel engt h of
650 nm;lgl{glg%%#eqréﬁr%%%@y&le%ﬁ%u’lh%gg%ﬁUB Wa }{ Qh a transmttance of a

| i ght [d2#hg a wavel ength of 450 nmis 5%or less, and a transmttance of a
| i ght having a vvavel engt h vvithi n a range of from500 nmto 600 nmis 90% or
nore; and lge p whichha jrapsmttance of Vth havi ng a
wavel ed@f = a50 11\2]@ 54'850 gor et G tridngmi ttahc€ of a ﬁ h't_havsng a
wavel ength of 500 nmis from 10%to 50% and a transmttance of a light -
havi ng a wavelfe f2 700 @m 30% o 2I ess. 2 2. The col or ordi ng
to claiff@1= rei W hetred | to C | . ® Pigmént @LV é’sg

the green pi xel corrprl ses at | east one of C . Pignment Yellow 185 or C 1.

P|grrent ello 2‘5(’3;]\[?:21_{_}22.]\7(; ny 'NB2 s = = (IV—S)

[0425] Using Formula (IV-1) to (IV-3), the S/N represented by the following Formula (V)
was calculated.

[0426]
S/N=Y/N,

=(x-r+y-: g+z b)/(\/x cnr’ +y* ong’ + 27 nb) = (V)

[0427] In Formula (V), x, y, and z indicates the proportions of the R, G, and B signals that
constitute the luminance, respectively, and the values employed in the transmission standard
used herein were as follows: (x, y, z)b =(0.299, 0.587, 0.114).

[0428] The S/N value under certain conditions can be calculated as described above.
However, since the S/N value may change dependmg on the intensity of illumination, an
illuminance value (SNR 10) with which a S/N value of exactly 10 is obtained was used as an

evaluation yalue.



t he bl ue pixel conprises a dipyrronethene dye represented by the foll ow ng
Formula 07 FR wherein, in Formula (M, R4 to R each
i ndependewDl291ywpiIdsent .a hydrogen at@m or a nonoval ent PEWHBRG12/0€H17,

provi ded thag, R d .R9. do not .hind wth each other.t orma ring. 3.The
color fil terg%egg%cﬁg?"nt ef"gelgﬂgioﬁf%’,mlﬁéorneslpﬁ&f%éhs{trgﬁﬁiongéafgﬁ of C 1.

Pi gmrenproyeitionwyl fduedithrid. thé S/NPh QB Wveré@alcaliteo G hdtot deeriefe Péléﬁt@dnsh@ from
10% by mass to 60% by nass with respect to the total nass of the colorants

i ncl udBetween theaelgheeimtqnsite pf illuwingtwnzand gom 3/ valpeT/ Tiepothe relgtivel intensity The
| it er ' ' in. t t of G| .. P t
Vol | ow by ERAt R he SN BTl 61 19958 Shilinkl St ARLER el bl obeiIT g pec

t o t hevilo¢ aks twgssalic SWR16ohlaeants included in the red pixel. 5. The color

filter according to claim?2, wherein the content of -the dipyrronethene dye
represent ed bYe EdeiwgPodugyon ¢irar de0BP was midicated as anyaygrage 9o ley diffesence dh 50% by

B?)S( Z | Y\‘ihteg.j*'éiﬁ’g%%tce Whtrpﬁnel:tq{)q}lle Nﬁéﬁbeﬁ}%& E@Pfs(.)l q{h?r%ﬁvérﬁ&ll Yegd r,i %‘, g he bl ue

sensor, conprising of filter according o any one
of cl asipgmaldtd X, B.andZ was fdvidbmee asarding aotheimatrig shéven droihe following Foaaalar di ng
to any e of claime 1 to 5. 8. An organic CMOS sensor, conprising the
col or f‘?lb]t er according to any one of clains 1 to 5.

[0429]
X 0.43055 0.34155 0.17835) r
Y [=10.22200 0.70665 0.07134 | g "t “ (VD

VA 0.02018 0.12955 0.93932 \ b

[0430] The factor values of the conversion matrix of Formula (VI) have the same definition
as those of the conversion matrix defined in the transmission stémdard. The conversion of
XYZ to L*a*b* was performed according to a known conversion equation. The color
differences AE2000 between the obtained L*a*b* values for the Macbeth Color Checker 24
colors and the L*a*b* value of the original color were obtained in accordance with a known
equation, and the average color difference was calculated and the obtained average value was
used as AE2000. _
[0431] As described above, the factor values of the conversion matrix of Formula (VI) were
the same as the conversion matrix factors defined by the transmission standard. Thus, when
color radiation-sensitive compositions of respective colors obtained in the Examples of the
present invention are used, excellent color filters which is conformable with the transmission
standard are obtained. _
[0432] The present application claims priority from Japanese Patent Application Nos. 2011-
126294 and 2012-096541, the disclosures of which are incorporated herein by reference.

All publications, patent applications, and technical standards mentioned in this
specification are herein incorporated by reference to the same extent as if each individual
publication, patent application, or technical standard was specifically and individually

indicated to be incorporated by reference.-



9. A solid-state image sensor, conprising the color filter according to any

one of clains 1 to 5. )
WO 2012/169415 123 PCT/JP2012/064017

CLAIMS

1. A color filter, comprising: _ ‘

ared pixel in which a transmittance of a light having a wavelength of 400 nm is 15%
or less, and a transmittance of a light having a wavelength of 650 nm is 90% or more;

a green pixel in whicﬁ a transmittance of a light having a wavelength of 450 nm is
5% or less, and a transmittance of a light having a wavelength within a range of from 500 nm
to 600 nm is 90% or more; and

a blue pixel in which a transmittance of a light having a wavelength of 450 nm is
85% or more, a transmittance of a light having a Wavélength of 500 nm is from 10% to 50%,

‘and a transmittance of a light having a wavelength of 700 nm is 10% or less.

2. The color filter according to claim 1, wherein:

the red pixel comprises C. I. Pigment Yellow 139;

the green pixel comprises 4t least one of C. I. Pigment Yellow 185 or C. 1. Pigment
Yellow 150; and

the blue pixel comprises a dipyrromethene dye represented by the following Formula

M):

(W)

wherein, in Formula (M), R* to R“? each independently represent a hydrogen atom or

a monovalent substituent; provided that R* and R® do not bind with each other to form a ring.

3. The color filter according to claim 2, wherein the total cdntent of C. I. Pigment
Yellow 185 and C. L Pigment Yellow 150 in the green pixel is from 10% by mass to 60% by

mass with respect to the total mass of the colorants included in the green pixel. -



WO 2012/169415 ' 124 PCT/JP2012/064017
4, The color filter according to claim 2, wherein the content of C. I. Pigment Yellow
139 in the red pixel is from 20% by mass to 50% by mass with respect to the total mass of the

colorants included in the red pixel.

5. The color ﬁlter‘accordi‘ng to claim 2, wherein the content of the dipyrromethene dye
represented by Formula (M) in the blue pixel is from 10% by mass to 50% by mass with

respect to the total mass of the colorants included in the blue pixel.

6. ACCD senéor, comprising the color filter according to any one of claims 1 to 5.

7. A CMOS sensor, comprising the color filter according to any one of claims 1 to 5.

8. An organic CMOS sensor, comprising the color ’ﬁlter according to any one of claims
- 1to 5.

9. A solid-sfate image sensor, comprising the color filter according to any one of claims

1to 5.



