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COVPCSI TI ONS, AND PATTERN FORVATI ON METHOD MAKI NG USE OF THE COMPOUNDS OR
COVWPOSI TI ONS BACKGROUND OF THE I NVENTION Field of the Invention The -
present i MRN8 rel ates to novel photosensitive conmpound®STaREE/05028

phot osensitive resin conpositions, as well as to a pattern formation

nmet hod maki ng use of such photosensitive conpounds or resin conpositions.
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us

storage stability, provide _inproved resolution, and t have a w de range
of utility including, TBE ERMRBVNDS:BRoFOMBPAESHEONEY t ubes and ot her

di spl ay tubes, screen printing, imobilized enzynmes, PS (presensitized)
pl ates, and etching resists. Description of the Related Art Conventionally,

negative-type phot oresi ssACRGRAUKD! oFt fBET eRUBLTeHNOf bl ack matrix and
phosphor patterns of color cathode-ray tubes have nade use of resists

conposediefl da ofwaiiey -Iateiiompol yner (such as pol yvinyl al cohol) and a
bi chromate salt (hereafter, resists of this type will be referred to as

PVA- ADC- basedtHee Prdsant Fieriedb e 1t ddito dotRe i Ssdaddegat al

di sadvantage in that they require a
compounds and photosensitive resin compositions, as well as

to a pattern formation method making use of such
photosensitive compounds or resin compositions. The
photosensitive compounds and photosensitive resin
compositions according to the invention are endowed with
high sensitivity and excellent storage stability, provide
improved resolution, and thus have a wide range of utility
including, for example, color cathode-ray tubes and other
display tubes, screen printing, immobilized enzymes, PS

(presensitized) plates, and etching resists.

Description of the Related Art

Conventionally, negative-type photoresists used for
the formation of black matrix and phosphor patterns of color
cathode-ray tubes have made use of resists composed of a
water-soluble polymer (such as polyvinyl alcohol) and a
bichromateAsalt (hereafter, resists of this type will be
referred to as PVA-ADC-based resists). Photoresists of this
type have a fundamental disédvantage in that they require a
special treatment facility for preventing environmental

pollution, which is otherwise caused due to the presence of



special treatnent facility for preventing environnental pollution, which
I's otherw se caused due to the presence of WD 00/28382 PCT/JP98/ 05028

bi chr omat ¥&@/28382 As photoresists that are free fromthe alPST&PRYGRREM -

t here have been known phot osensitive conpositions containing a

wat er - sol ubl e di azi de conpound (e.g., sodium4,4'- diazidostilbene-2,

2' -disul fonate (hereinafter abbreviated DAS)) which serves as a

phot ocr o®dichiemaFeaddditsend a water- sol uble polyner that is

phot ocrosslinkable in the presence of the water-soluble diazide conpound.
Anong such knd¥h Phfer ekt s i that R fEerol LAH AROD REFRESRY, as

phot ocr ossl i nkabl e wat er-sol ubl e pol yners,, vinyl al cohol- naleic acid

copol yneitdiegie dd@vies heas dgioy fhatesensaitdite PMITdiUF 1S8H-33 ] kokai )
No. 48-97602), vinyl alcohol- acryl am de copol yners_(Japanese Patent

Appl i cat ifoWat@E+SPaP 1y dbias Jdansonppunts 0B 9 or SRR dbidibt e pol yvi nyl
butyral (Japanese Patent plication Laid-Open (kokai) No. 48-98905). 1In
pract i ce dIRGAEIRSE 1 RNGr Zohpukisulfanate idiensinafder pRRupelaied heir | ow
sensitivity. In _the neantinme, known conpositions having sufficient

sensi ti viDAS )i PG i S VEHAUFe RIFQETGHREH Y RISRE RRDyE At &Ione
(hereinafter _abbreviated PVP), and a water-sol uble bjsazi de conpound

servi ng &0lablgiRaixney HhahaiiePhaQFFRs s dHaklfe 11 stZ}i%/ri%re 19€ pe

referred to as PVP-DAS-based resists; see, for
of the water-soluble diazide compound. Among such known

photosensitive compositions are those containing, as
photocrosslinkable water-soluble polymers, vinyl alcohol-
maleic acid copolymers or salts thereof (Japanese Patent
Application Laid-Open (kokai) No. 48-97602), vinyl alcohol-
acrylamide copolymers (Japanese Patent Application Laid-Open
(kokai) No. 48-97603), or water-soluble polyvinyl butyral
(Japanese Patent Application Laid-Open (kokai) No. 48-98905).
In practice, however, these compositions cannot be used
because of their low sensitivity. In the meantime, known
compositions having sufficient sensitivity in practice
include those containing polyvinylpyrrolidone (hereinafter
abbreviated PVP) and a water-soluble bisazide compound
serving as an additive (hereafter, compositions of this type
will be referred to as PVP-DAS-based resists; see, for
example, Japanese Patent Application Laid-Open (kokai) No.
48-90185) and those containing an acrylamide-
diacetoneacrylamide copolymer (hereinafter abbreviated PAD)
and water-soluble bisazide serving as an additive (hereafter,

compositions of this type will be referred to as PAD-DAS-



exanpl e, Japanese Patent Application Laid-Open (kokai) No. 48-90185) and

t hose contai ning an acryl am de- di acetoneacryl am de copol yner (hereinafter
abbr evi at 84O PEEIB82 and wat er - sol ubl e bi sazi de serving as an REARIBHE28
(hereafter, conpositions of this type will be referred to as PAD-DAS 2 WD
00/ 28382 PCT/JP98/ 05028 based resists; see, for exanple, Japanese Patent
Application Laid-Open (kokai) No. 50-33764). PVA-ADC-based resists, when
used f or balsedf sesdsites e bl ¥ Le o aEANGS & RATEIE ARPUIAFSOr esent
a drawback of poor resolution, in addition to the aforenentioned problem
of envi ré@#@r@.ﬂeffdeHthldn,NQ}uéQ'@W&ﬁ Joxygen permeability and |ack of
reciprocity-law failure characteristics. In contrast en PVP- DAS- based
resists are P@RARRRPESPY HEFLEh&edHISIYP 5%%%%I? Y,
proper sensitivity cannot he obtained unless . the thickness f_coating film
i s i ncreXd@fk MRAtEHX P %&?&é?dder'é?é’i FIRGE . RASTAS: baasogroa"f%&qlgt g on

t he other hand, are _endowed wth excellent1§§33%éivit and resol ution, but

after t 19y OPRFe HARRHYORR # Srhedd b @R (1&i ating of
graphite, they provide poor etching characterjstics,. and dependi ng on the

type of qEasHiam ofotINHPIREHAL RP LIk e AUSNEH YWY ID use for the

formati on of phosphor . , .
permeability and lack of reciprocity-law failure

characteristics. In contrast, when PVP-DAS-based resists
are used, due to their excessively high oxygen permeability,
proper sensitivity cannot be obtained unless the thickness
of coating film is increased, which in turn reduces
resolution. PAD-DAS-~based resists, on the other hand, are
endowed with excellent sensitivity and resolution, but after
they have undergone formation of resist patterns and coating
of graphite, they provide poor etching characteristics, and,
depending on the type of graphite, etching cannot be
effected.

With regard to use for the formation of phosphor
patterns, PVA-ADC-based resists are unsatisfactory in terms
of both environmental pollution and sensitivity, and in
addition, chromium oxide which remains after firing degrades
luminance of the phosphor. In this connection, PVP-DAS-
based resists and PAD-DAS-based resists have drawbacks in
terms of sensitivity, and therefore cannot be used.

Meanwhile, Japanese Patent Application Laid-Open
(kokai) Nos. 55-23163, 55-62905 and 56-11906 disclose non-

chromium resists which are used for the formation of



patterns, PVA-ADC-based resists are unsatisfactory in ternms of both
environnental pollution and sensitivity, and in addition, chrom um oxide
whi ch rensvameo/28882r firing degrades |um nance of the phosH@VIPIS/HS0Rhi s -
connection, PVP-DAS- based resists and PAD DAS-based resists have drawbacks
in terns of sensitivity, and therefore cannot be used. Meanwhile, Japanese
Pat ent Application Laid-QOpen (kokai) Nos. 55-23163, 55-62905 and 56- 11906
di scl osephospholnr paittiernes astls whtichh cantadsedsf ar phogsoksensdtiivie ainiy WO

00/ 28382 PCT/ JP98/ 05028 phosphor patterns and which contain as a

phot osenai photosens itdvehresiansbitiaiaede shiroulghaanegendensagiion condensati on
reacti on between polyvinyl alcohol and a quaternary ammonium salt (e.g., a
st yryl pyriedictiiom patween godyyriplyduiadcioheilumndsal gpatieamagin ammonddinst s of
this type are referred to as PVA-SbQ based resists). However, these

PVA- SbQ lsad¢d (esgi.st @ styrydpyridiessay sy ts ot §f SEyawyl guri nodrisi ugs
resolution, although they have advantages such as shorter tinme required
for phosaddnsi(herseiféer ,Mmesdeds, ofi tbast hype ade defiprred [Yarased to
cationic, use and conpositions of the resists are also limted.

Fur t her mPV@-SHOrbasgdnyesdisEs)anp (365 nm) and a netal halide |ight source

(400 nm are used as light sources for exposure, 4-nethylquinoline or a
simlar However, these PVA-SbQ-based resists are not

necessarily satisfactory in terms of resolution, although
they have advantages such as shorter time required for
photosensitization. Moreover, since their ionicity is
limited to cationic, use and compositions of the resists are
also limited. Furthermore, since a mercury lamp (365 nm)
and a metal halide light source (400 nm) are used as light
sources for exposure, 4-methylquinoline or a similar
substance must be used so as to set the photosensitive
wavelength of the resists in a longer wavelength range.
This is disadvantageous because of the accompanying increase
in cost. |
Methods for the formation of color filters for use
with color cathode-ray tubes are disclosed in, among others,
Japanese Patent Application Laid-Open (kokai) Nos. 5-266795,
8-87962, and 8-185799. All of these methods employ
dichromate salts as crosslinking agents, and therefore are
not completely satisfactory in view of disadvantages such as
environmental pollution, low sensitivity, intricate
processing, etc.

As described above, there exist no conventional



substance nust be used so as to set the photosensitive wavelength of the
resists in a |longer wavel ength range. This is di sadvant ageous because of

t he acconpamei2a3g2i ncrease in cost. Methods for the formatipcm/Jess/asoisor -
filters for use wth color cathode-ray tubes are disclosed in, anong

ot hers, Japanese Patent Application Laid-Open (kokai) Nos. 5-266795,
8-87962, and 8-185799. Al of these nethods enploy dichromate salts as
crossl i nphogongensts thatt hatisbyerageirepentanpneteryssafi sfactory in view
of di sadvantages such as environnmental pollution, |ow sensitivity,

i ntri catenvproomesstaly, peliutiendesens bedvabpyeandhER80EREEPIN0 convent i onal
4 WD 00/ 28382 PCT/ JP98/ 05028 hotoresists that satisfy requirenents in
terms of simnltanapualil heXRIOre, sEhFeTTALY USER) rBAD 15 ofplor

si mul t aneously. Therefore, in certain_uses, such as color cathode-ray

t ubes, otathodespprytubBes, OkRErsdisphapr FRPPRg, ANEHEFESPR BEAPELRGed for
resists that exhibit _excellent sensitivity at a wavelength as |ong as 400
nm and thherar&s atiddl pgerefor #PSHEES| Bhati gXBAbARUBEGEL4EAYent .
Particularly, in consideration of the excellent characteristics of

pol yvi nybenbibhvlityhaternuavelengbbr a¢i 4prE PYAFOPnnEsandotbakear8r mat i on
of phosphor
P pdissolvable or dispersible in an aqueous solvent.

Particularly, in consideration of the excellent
characteristics of polyvinyl alcohol (hereinafter
abbreviated PVA) in use for the formation of phosphor
patterns, demand exists for PVA-based resists of a certain
type which have a longer photosensitive wavelength than the
wavelength possessed by PVA-SbQ-based resists, and in
addition, which, with regard to ionicity, permit selection
between anionic and nonionic in accordance with the use.
Also, there exists need for a pattern formation method
making use of a composition which is endowed with high
sensitivity, has improved adhesion characteristics against a
substrate, and exhibits excellent coating characteristics
and stability during storage. Particularly, there exists
strong need for a pattern formation method in which an
advantage related to reciprocity-law failure
characteristics——which can be obtained when a water-
soluble polymer and a water-soluble azide compounds are used
in combination——is maintained and which makes use of a
photosensitive composition which is endowed with high

sensitivity, has improved adhesion characteristics with a



patterns, demand exists for PVA-based resists of a certain type which have
a | onger photosensitive wavel ength than the wavel ength possessed by

PVA- SbQ baa®eh/28382 sts, and in addition, which, with regar ®CTa/PPHPR02E t v, -
permt selection between anionic and nonionic in accordance with the use.
Al so, there exists need for a pattern formation nethod making use of a
conposition which is endowed with high sensitivity, has inproved adhesion
char act esupkiteatagaianst exhibilst exicel lent edaithing chageidtentisdda®s ng
characteristics and stability during storage. Particularly, there exists
strong naed teabdldat etur ifey woragenet hod in which an advantage rel ated
to reciprocity-law failure characteristics-which can be obtained when a
wat er - sol ubl e pol ynmer and a wat er-sol ubl e azi de conpounds are used in
conmbi nation is maintai ned and whi ch makes use of a photosensitive

conposi tion which is endowsSUMMARY IFYITHESENSIENTRAGN,, has i nproved adhesi on
characteristics with a 5 WO 00/ 28382 PCT/JP98/ 05028 substrate, and

exhi bi ts excellentiewaif nthe boredeEingt iaos ckjecstabithe yoxrgenty st or age.
SUMMARY OF THE | NVENTION In view of the foregoing, an object of the resent
i nvent i orinvertdqr e de gpyEhwiides en ghdhes ersrigoinrel acmpind sfapailsvi

novel photoensitive resins, and photosensitive
providing novel photoenSLtlve resins, and photosensitive

resins prepared from such a compound.

Another object of the present invention is to provide
a pattern formation method making use of a photosensitive
resin composition which does not invite pollution, which is
endowed with high resolution and improved sensitivity, and
which has excellent adhesion to substrates, coating
characteristics, and storage stability.

The photosensitive compound of the present invention,
which overcomes the above-described problems, comprises a

unit represented by the following formula (I):

(: -_‘(:"‘\f"'rqa
H
(I)

wherein Ar is selected from the following formula group

(II):



resins prepared fromsuch a conpound. Another object of the present
invention is to provide a pattern formation nmethod nmaki ng use of a

phot osensiW® 0&28382si n conposi ti on whi ch does not invite polRGKIPBOS0hi ch-i s
endowed with high resolution and i nproved sensitivity, and which has
excel | ent adhesion to substrates, coating characteristics, and storage
stability. The photosensitive conpound of the present invention, which
over conmes the above-described problens, conprises a unit represented by
the followwng formula (1): S~ N MPC CGAr-N3 O H(I) wherein Ar is
selected fromthe followng fornmula group (I11): 6 WO 00/28382

PCT/ JP98/ 05028 S03X SO03X (Il) and X represents lithium sodium

pot assi um amoni um  nonoal kyl amoni um _dial kyl anmoni um tri al kyl ammoni um
or tetraal kyl ammoni )i

\ 7/

(11)
and X represents lithium, sodium, potassium, ammonium,
monoalkylammonium, dialkylammonium, trialkylammonium, or
tetraalkylammonium.
In particular, the photosensitive compound of the

present invention is represented by the following formula

(III):
S
N\
RO, ks
CH-(CHa)N
RO : ,/C —C—Ar—Njs
O H -

(1I1)

wherein R is selected from among Cl-C6 alkyl groups and



In particular, the photosensitive conpound of the present invention is
represented by the following formula (IlI1): SCGS CRO Hf(CH2)~ -N~ RO
~C -i-CAMVON®28882H (I11) wherein Ris selected from anongPCIANE®S/shisy| -
groups and 7 WD 00/28382 PCT/JP98/ 05028 groups fornmed of two R s joined
to each other, i.e., - (CH2)m, (mis 2 or 3); nis 1, 2, or 3; and Ar has
the same nmeani ng as descri bed above. The photosensitive resin of the
present 9HAuRR iformedmf iBes B wnielneprixs sady aphehe biRwe-descri bed
formula (1). Ar has the sane nmeaning as described above. In particular,

t he photd8bnstti (@ #%s?n°6f3thenp%ésgnt2riﬂVehti@hdhé§ hast Ehet GABE unit
represented by the follown formula (IV): CHOSCS HQ CH(CH2)n N
CH 0 C I@aning agixesqriped above.

The photosensitive resin of the present invention
comprises a unit represented by the above-described formula
(I). Ar has the same meaning as described above.

In particular, the photqsensitive resin of the present
invention has a structural unit represented by the following

formula (IV):

s
A
CH-Q_ )o—s
HC{  CH—(CHN
/CH"'O ‘,C —C—Ar—Na,
HoC, o) H

o

(IV)
wherein n is 1, 2, or 3 and Ar has the same meaning as
described above.

The photosensitive resin composition of the present
invention contains the aforementioned photosensitive resin
of the present invention.

Further, the method for the manufacture of
photosensitive compound of the present invention is directed
to the production of a azide-group-containing photosensitive

compound and comprises the following reaction step (V):



(1Y) whereinnis 1, 2, or 3 and Ar has the sanme neaning as descri bed
above. The photosensitive resin conposition of the present invention
cont ai ns t‘ﬁ@o@{gggfnent i oned photosensitive resin of the precEIMmsOsREntion.
Further, the nmethod for the manufacture of photosensitive conpound of the
present invention is directed to the production of a
azi de- gr oup- cont ai ni ng photosensitive conpound and conprises the follow ng
reaction step (V): 8 WO 00/28382 PCT/JP98/ 05028 s c¢c_s Rz-N + OHC-Ar-N3 ~C
(V) wherein Rz represents hydrogen or a substituent and Ar has the sane
meani ng as descri bed above. The above-described Rz is a substituent
containing, for exang.e, an acetal group. The nethod for the manufacture
of the photosensitive Nesikn of the present invention is directed to the
production of a azi de-gf ofp-contai ni ng photosensjtive resin and conprises
a reaction step reﬁheb&gte by tfhe abo@ FUS& formula (V).

C

7

o)

(V)

wherein Rz represents hydrogen or a substituent and Ar has
the same meaning as described abkove.

The above-described Rz is a substituent containing,
for example, an acetal group.

The method for the manufacture of the photosensitive
resin of the present invention is directed to the production
of a azide-group-containing photosensitive resin and
comprises a reaction step represented by the above-described
formula (V).

Rz and Ar have the same meanings as described above.

In the case in which the above-described Rz is a
substituent containing, for example, an acetal group, the
method for the manufacture of the photosensitive resin of
the present invention may further comprise a step including
reaction of the acetal group to form a saponified product of
polyvinyl acetate.

The present inventors have conducted earnest studies
to overcome the above-described drawbacks, and have found

that condensation of a rhodanine compound having a variety



Rz and Ar have the sanme neani ngs as described above. |In the case in which
t he above-described Rz is a substituent containing, for exanple, an acetal
group, thwooeessesd for the nanufacture of the photosensiti PETIESS/0502% the
present invention may further conprise a step including reaction of the
acetal group to forma saponified product of polyvinyl acetate. The
present inventors have conducted earnest studies to overcone the

above- de&&r iSHES tditaante J Sushd aFaR® AEEAAL GFAUR)oRdéhSaMad®Xof a rhodani ne
conpound having a variety 9 WO 00/28382 PCT/JP98/ 05028 of_ substituents
(such asSgiupde: ALAGINES Mavdng Wat@ides Grgmie o dehpddahydendiayigd de
group or an al dehyde having an aromatic ring containing a azide group
provi des a8n aFAMAd 1< drgl FPTHALNE %a 3n &% 1o FHAYR: PIAME&s a2 & sent

i nventi on has been acconplished based on this finding. I n accordance with
the pres&RMPOMEhAFHNG HdRY ThOSANIRT SHR1GT s ADReRTPAEBENI ne skel eton
and can he photosensitized at a l.ogng wavel ength i s provided through
condensatiiyendion hasyhaethe |}%‘|‘g§eéﬁ oft dthls Fridin%mnd an
aromati ¢ al dehyde having a azjde group. A photosensjtive resin having a

r hodani ne skellgt AFGTAIRR WY 1'1%1? LE.Pr§s SRVERE 100 88 ML However, the

hot osensitive resi f the present invention is different
P compound wﬂ}é% has éjnew ého afine skeleton anéacan be

photosensitized at a long wavelength is provided through
condensation of a rhodanine compound having an acetal group
and an aromatic aldehyde having a azide group.

A photosensitive resin having a rhodanine skeleton is
disclosed in U.S. Patent No. 2,828,087. However, the
photosensitive resin of the present invention is different
from the above-disclosed photosensitive compound in terms of
the photosensitization mechanism. That is, the
photosensitive resin of the present invention is cured
through formation of nitrene through decomposition of a
light-absorbed azide group and cross-linking reaction
induced by coupling of the formed nitrenes, abstraction of
hydrogen, etc. In this point, the photosensitive resin of
the present invention is completely different from those

described in the above-described U.S. patent.

BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 is a graph showing the results of a test

conducted on compounds prepared in Examples.

10



fromthe above-di scl osed photosensitive conpound in ternms of the
phot osensiti zati on nechanism That is, the photosensitive resin of the
present i nwvembikesz2i s cured through formation of nitrene thrPOTGPe8/05028
deconposition of a |ight-absorbed azide group and cross-Ilinking reaction
i nduced by coupling of the fornmed nitrenes, abstraction of hydrogen, etc.
In this point, the photosensitive resin of the present invention is
conpl etel y different DETATLEDO HESCRIPTTON OF THENS NYBESIIO¥escri bed U. S.
patent. BRI EF DESCRI PTION OF THE DRAWNG FIG 1 is a graph show,ng.the
results of a tesé phondsehsdtivecooppontdd prephPEasPRsSEXANEl EESIR0LND
00/ 28382 PCT/ JP98/ 05028 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
phot osensi¢toedancpouithothehpresenti inventéennhaf 2a8RskEdERRECRPEReRhe
present invention has a unit represented by the above-described formula
(1). It exypibhésabphetdesnsibedi f9ronlanélizi det t§HEIP1S phot osensiti zabl e
at a long wavel ength, and has excellent stability. A variet f
phot osensphbuesenspoiundsyoefr tbenazéda BEPG@SFénEéOtP§?8FF3é¥9bg§sFFy
t hrough introduction of the unit. The compound of the present inpvention
havi ng a anlbngfanEéeagbhe-dedchﬁﬂeéxﬁéggﬁné EF?b#&}tge obt B*heEY hr ough
condensation of a variety of rhodani ne conpounds, and % )

of photosensitive compounds or resins can be esigned

relatively easily through introduction of the unit.

The compound of the present invention having a unit of
the above-described formula (I) may be obtained through
condensation of a variety of rhodanine compounds, and a
azide-group-containing derivative of benzaldehyde or
arylaldehyde or an aldehyde compound having an aromatic ring

containing a azide group.

A rhodanine compound which may be used in the present

invention is represented by the following formula (1):

Rz-N _‘ 1)

wherein the above-described Rz represents hydrogen or a
substituent, e.g., a reactive group for bonding to a variety

of resins. When Rz is hydrogen, a variety of substituents

11



azi de- group-contai ni ng derivative of benzal dehyde or aryl al dehyde or an
al dehyde conpound having an aromatic ring containing a azide group. A

r hodani neWsoi928383d whi ch may be used in the present i nventPCFIPP&05028 -
represented by the following formula (1): S CS Rz-N (1) ~CO0 wherein

t he above-described Rz represents hydrogen or a substituent, e.g., a
reactive group for bonding to a variety of resins, Wwen Rz is hydrogen, a
vari ety ®&yshesintuedused1afcegorosdensptippogaotdes Wikl b&OTnt r oduced
after condensation reaction with, for exanple, benzal dehyde having the
above- dessampde, akpaeagdehpdeThpving thanpbevevdesRE1PRIdARIAE E5RFBuNd

i nclude a conpound in which Rz is a substituent having an acetal group,
and such a rhodani ne conpound is represented by the following forrmula (2):

ROBC S CH(CH2)n N C)_ ROyC O The rhodani ne conpound may be obtai ned
t hrough, for Typical examples of the rhodanine compound include a

compound in which Rz is a substituent having an acetal group,
and such a rhodanine compound is represented by the

following formula (2):

S
RO, }c—s
CH-(CHN _J )
RO . Pe;
| o

The rhodanine compound may be obtained through, for
example, reaction of an acetal compound having an amino
group with carbon disulfide in the presence of a base such
as ammonia, triethylamine, NaOH, or KOH to thereby obtain
dithiocarbamate, and further reaction of dithiocarbamate
with ethyl chloroacetate. No particular limitation is
imposed on the reaction solvent, and water, an ether, or DMF
may be selected for use depending on an amine compound to be
used.

An aromatic aldehyde compound having a azide group, or
an aldehyde compound having an aromatic ring containing a
azide group, which can be condensed with the rhodanine

compound, is represented by the following formula (3):

12



exanpl e, reaction of an acetal conpound having an amno group wth carbon
disulfide in the presence of a base such as ammonia, triethylam ne, NaCH,
or KOH t o WOee/28392 obt ai n dithi ocarbamate, and further reacRGEIPIBN5028 -
dithi ocarbamate wi th ethyl chloroacetate. No particular limtation is

| nposed on the reaction solvent, and water, an ether, or DWW may be

sel ected for use depending on an am ne conpound to be used. An aronatic
al dehyde compound havi ng a azi de group, or an aldehyde conpound havi ng an
aromatic ring containing a azide group, which can be condensed with the
rhodani ne conpound, is represented by the followng fornmula (3): 12 WO
00/ 28382 PCT/ JP98/ 05028 COHC- Ar-N3 (3) wherein Ar has the sane neani ng as
descri bed before. These conpounds inpart, according to needs, water-

solubility to the phagjgﬁchLj ~Cffpound of the present invention, and
for such a purpose, ol e E@gpognds aneC%}ed. The phot osensitive
conpound represented by fornmula (Il11) is obtained through use of the

r hodani ne conpound represented by the above-described forrmula (2).
Further, the photosensitive conpound may be transforned into the

phot osensiheénesin &t rhag the gansdweaninems cestribed dpfere.

These compounds impart, according to needs, water-
solubility to the photosensitive compound of the present
invention, and for such a purpose, water-soluble compounds
are used.

The photosensitive compound represented by formula
(III) is obtained through use of the rhodanine compound
represented by the above-described formula (2). Further,
the photosensitive compound may be transformed into the
photosensitive resin of the present invention of the above-
described formula (IV) through reaction in the presence of
an acid catalyst with a saponified product of polyvinyl
acetate, or with a water-soluble copolymer of vinyl alcohol
and another vinyl compound.

Preferably, the saponified product of polyvinyl
acetate has an average polymerization degree of 200-5,000
and a saponification degree of 60-100%, for example.
Examples of the saponified product of polyvinyl acetate
which may be used include a saponified product of polyvinyl
acetate modified with a hydrophilic group, an anion, a

cation, or a reactive group such as an acetoacetyl group.

When the average polymerization degree is less than
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described fornmula (IV) through reaction in the presence of an acid
catalyst with a saponified product of polyvinyl acetate, or with a

wat er - sol 08028381 yner of vinyl al cohol and another vinyl PCORYSOSES -
Preferably, the saponified product of polyvinyl acetate has an average

pol ynmeri zati on degree of 200-5,000 and a saponification degree of 60-100%
for exanple. Exanples of the saponified product of polyvinyl acetate

whi ch may We @@ i dh e ssuiford andd sansdidekvighy pel A fiaculdeet at e

nodi fied with a hydrophilic group, an anion, a cation, or, a reactive group
such as ahereasodthen|iyrigupin Wrdeshehortfe s ieksoatitth e ee is

| ess than 13 WO 00/28382 PCT/JP98/ 05028 200, obtaining the sufficient
sensi ti visoluytsiqhl 195 ckhe Phofirsensitdien 1esin incesasas s1f®m00, the
viscosity of a solution of the photosensitive resin increases, often

di sadvantHFeSyantaIRHIhFesi Hodtd cohtRIRF FRAEEIArFRATISEAT ¥k 1Fr nor e,
when the concentration is decreased in order to reduggﬂihe Vi Scosi ty,

obt ai ni nd YR Td LR i TR fSIMAeR IR aldRIb ST dRFFFITRA 10 VIR h
saponificatjon degree is |]ess than 60% qbtainin ufficjent .

wat er - solqRFUGS e 7 ISR e R TG 1Y tYhe sd%ﬁJf’?“FciLFF‘{’a.‘t% Lt®r - sol ubl e

copol yner of vinyl alcohol, and another vinyl conpound which nmay .be used

has anamﬂﬂ%ﬁﬁ?ess is difficult. Whgn the saponification degree€ 1is
less than 60%, obtaining sufficient water-solubility and
water-developability is difficult.

The water-soluble copolymer of vinyl alcohol and
another vinyl compound which may be used has an average
polymerizafion degree of 200-5,000, for example. Examples
of the vinyl monomers to be copolymerized with vinyl alcohol
include N-vinylpyrrolidone and acrylamide.

When such saponified products of polyvinyl acetate are
reacted with the photosensitive compound represented by the
above-described formula (III) in the presence of an acid
catalyst to thereby obtain the photosensitive resin
represented by the above-described formula (IV), an aldehyde
or a ketone may simultaneously be reacted. Examples of
aldehydes include aliphatic aldehydes such as formaldehyde,
acetoaldehyde, propionaldehyde, butylaldehyde, and
crotonaldehyde; aromatic aldehydes or their acetals such as
benzaldehyde sulfonate, benzaldehyde di-sulfonate, sodium 4-
azido-2-sulfobenzaldehyde, carboxybenzaldehyde,
hydroxybenzaldehyde, and a formylstyrylpyridinium salt.

Examples of ketones include acetone and methyl ethyl ketone.
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pol ynmeri zati on degree of 200-5,000, for exanple. Exanples of the vinyl
nononmers to be copol ynerized with vinyl al cohol include N-vinylpyrrolidone
and acryl aMO@&2838hen such saponified products of polyvinyl RBCEIRSESBBe -
reacted with the photosensitive conpound represented by the

above-described formula (I11) in the presence of an acid catalyst to

t hereby obtain the photosensitive resin represented by the above-descri bed
formula (1V), Bieafafelgdef Brtrodeebian Ml ShenpherRIRS ytb¥er eact ed.
Exanpl es of al dehydes include aliphatic al dehydes such as_f ormal dehyde,
acet oal dESIRROUNKE KRRNFREMISULY hRATABI bl thP TIRABKEIRhyde;
aromati c al dehydes or thejr acetals such as _benzal dehyde sul fonate

benzal deBARAUSt QUf FRATHELNEbATRTALE 0% RESLLARH Yehydren -mols

car boxybenzal dehyde, hydroxybenzal dehyde, and a fornyistyryl pyridini um

salt. BERFpITEof ketones include acetone and methyl ethyl ketone. 14 WO

00/ 28382 PCT/JP98/ 05028 The ratio of jintroduction of the photosensitive
£h04 2 oUREERY

conpound r epr eS2RtRYCHGTR oF LA 19T e poRt FPEGS et £°Bol yvi nyl
acetate is preferably about 0, 3-5 | d er unit., Th ttern formation
met hod ofCAMRF &S ehiCIFvERT | bhi™ cﬁﬁ?ﬁ%&“ a?‘b‘%%ﬁ’i‘ld”’ehfcf formation step in
which a RROISSEISIEIVE L&S1N SOMPSSIAISD SOMANNY & Motosensitive
resin having a structural unit represented by the above-
described formula (IV) is applied onto a substrate; an
exposure step in which the coating film of the
photosensitive composition is irradiated for a desired
pattern; and a development step in which the patternwise
exposed coating film is developed with water or an aqueous
developer to form a photo-cured pattern.
The above-described photosensitive resin composition
may further contain a water-soluble polymer or a water-
soluble azide compound. The above-described substrate may
be an inner face plate of a color cathode-ray tube.
The pattern formation method may further comprise,
after the above-described development step, steps of
applying a graphite slurry onto the entirety of the above-
described photo-cured pattern, drying to form a graphite
coating film, and removing the above-described photo-cured
pattern by use of a remover to form a black matrix.
Alternatively, the above-described photosensitive

resin composition may further contain a phosphor, and a

phosphor pattern may be formed through the above-described
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r?sin_having_a structural unit represented by the above- described formla
(I'V) is applied onto a substrate; an exposure step in which the coating

film of 't Reo ofb3kPsensi tive conmposition is irradiated for PCREIBEH28

Paftern, and a devel opment step in which the patternwi se exposed coating
iI'mis developed with water or an aqueous developer to forma photo-cured

pattern. The above-descri bed photosensitive resin conposition may further

contai n YeralwpredltulEtempol yner or a water- sol ubl [
; - e azi de conpo .
above-descri bed substrate may be an inner face plate of a gPoEnd The

cat hode-ray t ullso Theh@ahaverdesemibed PRATRIENRALIVR (187 onprise, after

t he above-descri bed devel opnent step, ste ' '
. . , Steps of applyi a
onto the ¢utiposityiad mawe fbotker qeerkabed ;ﬂ’l’fﬂ’%ﬁ’bﬁfe‘%ﬂ%g?t%‘?%gpglr ;?nal ;.I:’)I’ Y

forma graphite coating film and renoving the ab |
| ove:d -
pattern bgiltser afay benbvered ctBeewdl BRAKIMETT %Sé/ﬂ?g‘?ﬁé%{?gg %Q%ﬁecur o

above- descri bed photosensitive resin co I ti '
nposition may further contain a
phosphor ,step. a phosphor pattern may be fornmed through the above-descri bed

15 WO 00/ 28382 PCT/ JP98/ 05028 devel opnent, ste Al [
photosensitiveThespatteﬁﬂp6§rmﬂBﬁoﬁanFHPghQ% gBﬁt8?%585356§8%¥%1§§3C;'bed

coter is performed by use of a phgtosensitive resin composition
containing a photosensitive resin represented by the above-
described formula (IV).

As described above, the photosensitive resin may be
used together with a water-soluble polymer. Examples of the
polymer include a saponified product of polyvinyl acetate; a
polymer of natural product such as gelatin, a cellulose
derivative, or casein; and a polymer or a copolymer
comprising a water-soluble vinyl monomer. Examples of the
water-soluble vinyl monomer include N-vinylformamide, N-
vinylacetamide, vinylpyrrolidone, acrylamide,
diacetoneacrylamide, N,N-dimethylacrylamide, vinylpyridine,
methacrylamide, and allylthiourea. The content of the resin
represented by formula (1) in relation to the total amount
of water-soluble polymer is preferably 0.5% or more.

As described above, the photosensitive resin may be
used in combination with a water-soluble azide compound.
Examples of the water-soluble azide compounds include 4,4'-
diazidostilbene-2,2'-disulfonic acid, 4,4'-
diazidobenzalacetophenone-z-sulfonic acid, 4,4'-

diazidostilbene-a-carboxylic acid, and salts thereof such
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filter may be forned through the above-descri bed devel opnent step. The
pattern formati on nmethod of the present invention 1is performed by use of a
phot osensiw® vexssgsi N conpositi on contai ning a photosensi t iR/ IPA&PF28 -
represented by the above- described formula (1V). As described above, the
phot osensitive resin may be used together with a water-sol uble polyner.
Exanpl es of the polyner include a saponified product of polyvinyl acetate,
a pol ymars @fl kadtiumetadr Gildts ;s RO Uk IS&L S ¢ 20k QRIBYE "yd‘é‘rq%at ive, or

casein; and a polymer or a copolymer conprising.a water-sqluhle vinyl
nononer . s@dd®pl eEusthere tﬁ&?@rl§oPES¢§rgBAYIuﬁ%ﬂoﬁé eFﬁEPg&gqe

N-vinyl formam de, N- vinylacetam de, vinylpyrraqlidone, acrylam de,

di acet onéedids &fﬁlmun@%%ﬁ?eﬁ%ﬁﬁdaér’yl%ﬂﬁﬂgs%iprﬁﬁeﬁ% i%ﬁ?ﬁ‘ef,lcgmn

met hacryl ami de, and al lylthiourea. The content of the Jesi epy esent ed by
fornmul a Bid-Ppen skt Nafe 148024 RfAm > 0o s 1l -%‘oﬁ:&sed’po‘{"yrrer i s

preferably 0.5% or nore. As described, above %@e phot osensitive resin may

be used 26B4bnthiTkkdbhy i1h 306kt AL AT P31 de conmpound.  Exanpl es of
t he water-sol ubl e azi de conpounds include 4,4'- . d

di azi dost i | berdd@ipives sspehnre aehylene gglycol, sorbitol, an

di azi dobenzal acet ophenone- 2- sul f oni ¢ aci

i azi dostau bR an e By PP ELaRa b7 dh aded T crhprPgkseReitive

resin composition used in the present invention in order to
improve the coatability and moisture-retention property
thereof. A silane coupling agent which serves as an
adhesion-accelerator may optionally be added to the
photosensitive resin composition used in the present
invention in order to improve adhesion thereof to a
substrate. Examples of the adhesion-accelerators which may
be used include N-f(aminoethyl)-
aminopropylmethyldimethoxysilane and N-f (aminoethyl)-y-
aminopropyltrimethoxysilane.

Additives such as a preservative, a defoaming agent,
or a pH-adjusting agent may optionally be added to the
photosensitive resin composition used in the present
invention.

Hydrophobic polymer emulsions may optionally be added
to the photosensitive resin composition used in the present
invention in order to improve the film strength, water
resistance, and adhesion to a variety of substrates.
Examples of the hydrophobic emulsions include a polyvinyl

acetate emulsion, a polyacrylic acid emulsion, and a

17



WO 00/ 28382 PCT/JP98/ 05028 as al kali netal salts, ammoniumsalts, and
organic amne salts. Further, there is preferably used water-sol uble

azi de conpsudR83%escri bed i n Japanese Patent Application [|PHTAPIHEH028 kokai )
Nos. 49-102404, 50-141403, 2-204750, 4- 26849, 5-11442, 5-113661, and

6- 239930. Additives such as ethylene glycol, sorbitol, and surfactants may
optionally he added to the photosensitive resin conposition used in the
present UFRIHANS STLIFIRL - t & PREBPEDe TPRBALAQPaRRtRPR RYquse of a

noi sture-retention property . thereof. A silane coupling agent, which serves
as an a@PRROHLtHQIb| QB Wi iTYHABRARLG RARIYRYF (9L HRR okstnsiti ve
resin conposition used in the present inventjon in order to inprove

adhesi on SHEARHY 19RLo¥ehsiGhta SOBeaH IR 10 P Lithfosi IAE REaMRYS or s
which may be used include N-13(am noethyl)-,

ani nopr opyl metiA heRt IRTILHe SHP NS '] RIHRANhYPY -3-dye may be

am nopr op rji met haxysi.l ane. Additives such as a preservative def oam ng
agent. " gaded, Ke. KRR ¥ et e st m e P R e 1 the

phot osensitive resin conposition used in the present, invention.

Fy dr ophotIRESSty rdtv eIt Ql ot TP R SRAYSP HiRIsen (deed by

phot osensitive resin conpqsition us%g 'nt{H%Jgesent I nvention in order to

i mprove tHPIULR AEAR PPERAR2 colored

In particular, the colored image obtained through

dispersing a pigment in the photosensitive resin composition
used in the present invention may be applied to a color
filter for a liquid crystal display, for a color cathode-ray
tube, and for a plasma display; a color proof for printing;
a secondary original image for printing; etc.

The pattern formation method by use of the
photosensitive resin composition as described above
comprises, for example, a coating film formation step in
which a photosensitive resin composition is applied onto a
substrate; an exposure step in which the photosensitive
composition coating film is irradiated for a desired
pattern; and a development step in which the patternwise
exposed photosensitive composition coating film is developed
with water or an aqueous developer to form a photo-cured
pattern.

Examples of the above-described substrate include an
inner face plate of a color cathode-ray tube. Consequently,
a black matrix of a color cathode-ray tube, a phosphor

pattern, a color filter, etc. may be specifically formed.
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resi stance, and adhesion to a variety of substrates. Exanples of the

hydr ophobi ¢ enmul si ons include a polyvinyl acetate enulsion, a polyacrylic
aci d enmul Waen/28382d a 17 WO 00/ 28382 PCT/ JP98/ 05028 ur et haPE€TEwA$/8308h. A
pattern formati on net hod by use of a conposition containing the

hydr ophobi ¢ polynmer emulsion is suitably enployed for a screen printing

pl ate, for exanple. Further, colorants_ such as a i%%ent qr a dye may be
added to the Phet patkerni formadiinnc BRSO odn thse®Ti %lnﬁﬁégéﬁt“

invention_ in order to prevent halation,énduced by exposure and to obtain a
col ored Widdenekk Bgr gesGraPedt 48 8§F8-dd i nege obtai ned through

di spersing a pignent in the phqtosensitive resin c sition wused in the
present i nvent(ilgnsﬁﬁjz’ O FTERG & £o251Dd il &F & a 1iquid crystal

di splay, for a color cathode-ray tube, and for a plasma display; a color

y a

proof foPhRFPREPAGT1VE SOFBREATYOF PG RaPUPF&g@ For printing; etc. The
pattern formati on nethod by .use of .the . photosensitive resin.conposition as
descri bed aboMe PE&HIS D TR TN &5 é‘“k?(?zftqﬁémfi ORI step i n
whi ch ‘a phot osensitive resi.n conposition i.s _appl.ied onto a_ substrate; an
exposur eWBLER WﬁYwP?cHSFﬁelﬁh&ﬁ@é?ﬁ?ﬁ@?&elny 390 8RGEMWing filmis

2 2psrale ed LR orP T o BREn2 454Y QOB 48R 't e the

present invention can adhere may be used as the substrate.
Examples of the above-described substrate include glass such
as glass, SiO,-treated glass, or ITO-coated glass; plastic
films and sheets such as polyester films, polyamide films,
polyvinyl chloride films, and polypropylene films; metal
substrates; metal-laminated plastic sheets and films; mesh;
and silicon wafers.

Examples of a coating method for the photosensitive
composition of the present invention include spin coating,
roll-coater coating, curtain coating, and applicator coating,
which have conventionally been employed. The coated film is
subsequently dried through a customary method at a specific
temperature, to thereby obtain a coating film.

(2) Pattern exposure step

Any customary light source may be used for the
exposure of the above-described coating film of the
photosensitive composition so long as it emits light having
a wavelength at which the photosensitive resin of formula
(1) used in the present invention can be sensitized.

Examples include an ultra-high-pressure mercury lamp, a
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exposed photosensitive conposition coating filmis developed wth water or
an aqueous devel oper to forma photo-cured pattern. Exanples of the

above- descWPW8A88ybst rat e i ncl ude an inner face plate of aPCHIBIS05028
cat hode-ray tube. Consequently, a black matrix of a col or cathode-ray
tube, a phosphor pattern, a color filter, etc. may be specifically formned.
18 WO 00/28382 PCT/JP98/ 05028 The pattern foynmation nethod %i. he present
i nvent i onPhPRTPRRSEUER Tﬁ%ﬁ??%eﬁawﬂ'd%t%???n(gﬁmgxe% ?%Yaiop h8%a coating

filmof the photosensitive_ conpositian on substrate No rticular
limtatio a‘f‘E:ji %‘gs%d‘:%?f“f‘ﬁ% sg%&?r atfer S uhi TP e eed“éﬁoif%cg Pesent
' ti bst r at ich the ph LtLVve. iti f
{fﬂée:p'r 25%%%‘ ?rn%%%tE%ﬁo%aﬁgaﬁﬁéﬁ%%écgéaﬁs 2 REHEEAGHEI PBTES2 Bampl es
t - ' . ' d h [.02- d
§| ﬁss,e or ¥ ERGh warer SHEISR Lo RS i ndRh ShECroRtadl ShrgBhot i br
' , ] i i pyl | ' : d pol I filns;
reral SbSERafecot EBs P PL e fPAERF et dE: N0 Tl nethe and

silicon mafers.PEng§é§§H@gng ggg#ing nmet hod for the photosensitive
e

conposi tion of ¢ I'mventtron include spin coating,
The above-described patternwise irradiated coating

film of the photosensitive composition may be developed by
use of water, a mixture solvent of water-aqueous solvent, or
an aqueous solution containing an acid, an alkali, a pH-
adjusting agent, a surfactant, etc. Examples of the
development methods include spray-development, dipping-
development, paddle-development, etc., which are customary
methods.

As described above, the pattern formation method of
the present invention is particularly advantageously applied
to an inner face plate of a color cathode-ray tube.
Application of the above-described pattern formation method
to the above-described inner face plate of a color cathode-
ray tube assures high sensitivity and high resolution, and
therefore high productivity is realized.

For example, in the case in which a black matrix of a
color cathode-ray tube is formed, graphite is applied ontoto
the above-described formed pattern and the coated pattern is
etched with a remover. In this case, a fine black matrix is
obtained due to good etchability of the pattern formed in

accordance with the present invention.
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roll-coater coating, curtain coating, and applicator coatin [
conventional ly been enpl oyed. The coated fiFglis subsequen?iy 3?:22 have
throygh a V! 66/£938 Y met hod at a specific tenperature, to tHEVEY§OWRS ai n- a
coating film (2) Pattern exposure step Any customary |ight source nay be
used for the exposure of the above-described coating filmof the
photosensitive conposition so long as it emts light having a wavelength
at which the pheARSEES| 6T vens esémovérs ointlade(d) ageeows FatupieBent

i nvention can be sensitized. Exanples include an ultra-high-pressure
mercury |@macedid MEnPOIRBSsnECTAS ROSr D628 aeigHrR¥dLPESHer cury | anp
a xenon lanp, a netal halide Ilanp, and a chem cal |anp. Al so, there may be
enpl oyed g@yox a6} oarids espoisuae srelfladicuanids SHEIABYRI AFEAL| BATTLF
reduction-projection exposure method, the contact exposure nethod, or the
proxi ni t ya@x@psor edovébpibefs¢ndeubfopbenac sdepamiemakbyEecERRFRRS -
patternwi se irradiated coating filmof the photosensitive conpgsition my
be devel oped byn uae_ohsaabérfoamatipnrefsélFéﬁﬁPbPrWB?§F9§&ueG§§ sol vent
or an aqueous solution containing an acid, an alkali, a pH adjusting
agent, a pHoteseastitietccolmasptésnobft hbe DEeERBBERVEeREAABds i ncl ude

spray-devel opnent, di ppi ng-
containing a phosphor is homogeneously applied onto a
substrate on which the phosphor pattern is formed, e.g., the
above-described black matrix in the inner face plate of a
color cathode-ray tube, and dried. The coated composition
is exposed to a UV beam through a specifically patterned
mask, and then developed with water to exclusively leave the
exposed parts. When three different phosphors of red (R),
green (G), and blue (B) are employed, the above-mentioned
steps are performed three times to thereby complete the
phosphor face.

In the case of formation of a color filter of a color
cathode-ray tube, the photosensitive composition of the
present invention containing, for example, a pigment, is
homogeneously applied onto a substrate on which the color
filter is formed, i.e., the black matrix-equipped inner face
plate of a color cathode-ray tube, and dried. The coated
composition is exposed to a UV beam through a specifically
patterned mask, and then developed with water so that the
exposed parts alone remain. When three different inorganic

pigments of red (R), green (G), and blue (B) are used, the

above-described steps are performed three times to thereby
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devel opnment, paddl e-devel opnent, etc., which are customary nethods. As
descri bed above, the pattern formation nethod of the present invention is
parti cul aMG/004838nt ageously applied to an inner face pl at #CAJPAS/8Hr
cat hode-ray tube. Application of the above-described pattern formation
method to the above-described inner face plate of a color cathode- ray
tube assures high sensitivity and high resolution, and therefore high
product i @btpins ar egmplete COlaxfHAt@T«in the case in which a black matrix
of a color cathode-ray tube is formed, graphite is applied ontoto the
above-descri bed forned pattern and the coated pattern is etched with a
renover. In this case, a fine black matrix is_ obtained due, to,goo
etchability ofTheh@GRANY nlFWIHEEPT Vilke tarke dFTH 1R pidntal
invention. 20 WO 00/28382 PCT/JP98/ Q5028 Exanples of the renovers include
an aqueo¥dtpmafesense 49 dive tﬁiﬁ?ﬁ‘m%rﬁfs‘ such as periodic acid or hydrogen
peroxi de; acids such as sulfuric acid, sulfamc aci%, nitric acid, or
dodecylbé@ﬂﬂﬁ%ﬁﬂqﬁﬁﬁ%Y%uﬁ?ﬁlﬁﬂﬂfqﬂéﬁqﬁﬂﬁ?té%ﬁﬂﬁk? Y the case of formation
of a phosphor gattern,,the phot osensi t.i ve congos%tioqzquthe pr esent

i nvent i o 1)coRPEERRRG t4OBh8LpRIPEPYSLGHS5BEREIRD P TagpilPed %ot o a substrate

on MhlCh&{g@gﬁgﬁyggﬂyf¥¥ﬁégghiggforned, eg., the

Aminoacetaldehyde dimethylacetal (53 g) and sodium
hydroxide (20 g) were dispersed and dissolved in water (200
g), and the mixture was cooled to 10°C. Carbon disulfide
(38 g) was added dropwise over 30 minutes with stirring,
followed by reaction at 20°C for 24 hours. Subsequently,
ethyl chloroacetate (81 g) was added dropwise over 15
minutes, and the resultant mixture was allowed to react at
room temperature for 24 hours, to thereby obtain an agueous

dispersion of the target compound of the following formula.

S

HCO_ - 0—$
CHe-N,
HCO  Hp Yo
o

(2) [Synthesis of 5-(sodium 4'-azido-2'-sulfobenzylidene)-
3-(2", 2"-dimethoxyethyl)rhodanine]
Sodium 4-azido-2-sulfobenzaldehyde (120 g) and sodium

hydroxide (30 g) were dissolved in water (2500 g). The
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above-described black matrix in the inner face plate of a color

cat hode-ray tube, and dried. The coated conposition is exposed to a W
beam t hr omnghoo283gzeci fically patterned mask, and then develPefaiitosid0s wat-er
to exclusively | eave the exposed parts. Wen three different phosphors of
red (R), green (G, and blue (B) are enployed, the above-nentioned steps
are perfornmed three tines to thereby. conplete the phosphor face. In the
case of faxmarieowasf caod@dortof illoferand added oslowhyhtdethayagubeust he

phot osensitive conposition of the present invention containing, for

exanpl e, dispegsdon, obtaimedbdensses | lappl RedtBat 5eackinBt PEPECBASHNi ch t he
color filter is fornmed, i.e., the black matrix-equi pped inner face plate
of a col Gheciarges sapstapse arecdpidatethe BRBAFEYONCHAPoILLPHRI §%exposed
to a UV beamthrough a specifically patterned mask, and then_devel oped
with wat @roseednfion Rd heousss et thacoftimyes sdigitindrneNachr é458i fher ent

i norganic pignents of red (R), green (G, and blue (B) are used, the
above- devi@si Badest &ps thee GRAGTH AR RIXHIEE /t 3RS St3- IR MAS21 WD 00/ 28382
PCT/ JP98/ 05028 obtain a coqplete color filter. The present invention wll
next be ¢ed¢dnved iferdanniadditionadle fehONEs -t oTPﬁetéggﬁ’fil gybstance

Phot osensiti ve Resin Manufacture Example 1 )
( was collected by filtration, g%d wéghed with acetone.

The product, which is represented by the following
formula, had a purity of 95% as determined by liquid

chromatography, and an absorption peak of 388 nm.

H3CO\ >\C—S
/CH-C—N\
HCO Hy c—=cC N3
o) H '
rda()355

(3) [Synthesis of Photosensitive Resin]

Polyvinyl alcohol (100 g)(GH-17, manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) was dissolved
in water (900 g). The compound (13 g) obtained in step (2)
and phosphoric acid (3 g) were added to the mixture,
followed by reaction at 80°C for 24 hours. The
acetalization ratio was 90%. The reaction mixture was

treated with an ion exchange resin to remove the phosphoric
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(1) [Preparation of aqueous dispersion of 3-(2',2' - dinethoxyethyl)

r hodani ne] Am noacet al dehyde di net hyl acetal (53 g) and sodi um hydroxi de
(20 g) wep®) sispersed and dissolved in water (200 g), andPCTSPHR/OSOW e was
cooled to 10C. Carbon disulfide (38 g) was added dropw se over 30 m nutes
with stirring, followed by reaction at 20C for 24 hours. Subsequently,
ethyl chloroacetate (81 g) was added dropwi se over 15 mnutes, and the

resul t angcXkWr asWas pirepase photeaensat iveodmauddpdayidde for 24 hours,
to thereby obtain an aqueous dispersion of the target conpound of the

fol | ow “%hk%@%!n%-it&m@ G ropCaN @@ uedHIB0aH agount: oSy rt-ReFicd Yof
5-(sodi um 4' -azi do-2' -sul fobenzyl i dene) - 3-(2",
2" - di met haxyetlawpedtodanioval. Stbenendteri déon-eurhaperdaWaERFd¥aE120 g) and
sodi um hydroxide (30 g) were dissolved in water (2500 g)..The_é%%\ND
00/ 28382 JAdE4) RB/HE) Photuisensid ives ldemlish tte MIELaRY RABESIYRy to the
aqueous dispersion obtained in step (1). As the reaction proceeded, the
target sigefltiahe®rteart pid #t%d. Reaction was allowed to proceed for 24
hours with continued stirring. NaC (150 g)

(Photosensitive Resin Manufacture Example 2)

(1) [Preparation of agueous dispersion of 3-(4',4'-

dimethoxybuthyl)rhodanine]

Aminobutylaldehyde dimethylacetal (67 g) and an

ammonia water (60 g) were dissolved in water (200 g), and

the mixture was cooled to 10°C. Carbon disulfide (38 g) was

added dropwise to the mixture over 30 minutes with stirring,

followed by reaction at 20°C for 24 hours. Next, ethyl

chloroacetate (81 g) was added dropwise over 15 minutes, and

the resultant mixture was allowed to react at room

temperature for 24 hours, to thereby obtain an agqueous

dispersion of the target compound of the following formula.

S
N
HsCO, X—s
CH-C—C~C-N( _l
HCO'  Hp HaHz o
o
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was added to the reaction m xture, and stirring was continued for an
additional 5 hours. The target substance was collected by filtration, and
washed wi twoawesssne. The product, which is represented by tHE/JRIBOFEAB NG -
formula, had a purity of 95% as determ ned by liquid chromatography, and
an absorption peak of 388 nm S\ H3CO" -S CHGC-NH3CO H2 4CC N3 OMH
NaG3S (3) [Synthesis of Photosensitive Resin] Polyvinyl alcohol (100

g) (GH 17, (Zpnufsyattlresiishyo f Ni-plesd iSymthetd zi il oRarayyidene) 1 d. )
was dissolved in water (900 g). The conmpound (13 g) obtained in step (2)
and phosphe(it, ati-dinethpxyethyhyubddaningGe ni xture, followed by reaction
at 86C for 24 hours. The acetalization ratio was 90% The reactjion m xture
was treated wsbdiam denzédohangulfebenzaddedidee (LRB FnodpRosPAIBR WO

00/ 28382 PCT/ JP98/ 05028 acid so as to prepare photosensitive |iquid having
phot osenshydrexgdeup3Pnyg) owereddinsahvadodnt vatex $2aBPd9)wi tF®espect to

PVA. Thereafter, ion-exchanged water was
mixture was cooled to 10°C and added slowly to the agueous
dispersion obtained in step (l1). As the reaction proceeded,
the target substance precipitated. Reaction was allowed to
proceed for 24 hours with continued stirring. NacCl (150 g)
was added to the reaction mixture, and stirring was
continued for an additional 5 hours. The target substance
was collected by filtration and washed with acetone.
The product, which is represented by the following

formula, had a purity of 95% as determined by liquid

chromatography, and an absorption peak of 388 nm.

S
HaCO, \>c—s
CH—C—C—-C—N
HiCO'  Hy HpHp Jo—l=c Na
o) H

NaO,S

(3) [Synthesis of Photosensitive Resin]

Polyvinyl alcohol (100 g)(GH-17, manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) was dissolved
in water (900 g). The compound (15 g) obtained in step (2)

and phosphoric acid (3 g) were added to the mixture,

followed by reaction at 60°C for 24 hours. The
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added to the photosensitive liquid, to thereb ' [

g@% (Phoépsen5|pive Resi n phnu?ac;ure Exanpleyz?dtgit[érgpafglzgncgptent te
Agiﬁggst Pﬁ?g@ﬁb@p of 3-(4',4' - dinmethoxybuthyl)rhodani ne] PCT/JP98/05028
dissols é al dehyde di methyl acetal (67 g) and an anmonia water (60 g) were

a |f'§ in water (200 g), and the mxture was cooled to 10C. Carbon
Isulfide (38 g was added dropwi se to the m xture over 30 mnutes with

stirring, . .tghl w%q)%y . i . .
ace ohY raeaet wae 30320Crher r@dchponsmixeRre ¥afy|
chl or oacefare 681 g) was added dropw se over 15 m nutes, and ¥he‘resu|tant

m xture was 2llioyRen! @n 426 eXchang® riesi
- ) , Amertat wemover the phAGSPharg
obtai n an aqueous  di spersion of the target conpound of the foifszigereby

formul a. H3CQo @hidpdzeCondidEe ; 1qU i i
o o . ndA tHXreH2 iqB 1oy 39 0/ 28
PCT/JP98F§3§&§ (2) [Synthesis of 5-(sodiun14'-azido-2'-sulfobengsfidene)-

33 ( ;Fr']a g&, | Wﬁ?z{d&gﬂ?uﬁd\&;ﬂ uun: zangzawrn: Qff flober®tHehyde (120
) re dissolved in water_ (250
m xture wasif Gdgpbde tdPwnd ateseasitew y ip@-temha@aééu(glate% Was T

added to the photosensitive liquid, to thereby adjust the

solid content to 6%.

_ (Photosensitive Resin Manufacture Example 3)

Polyvinyl alcohol (100 g)(EG-05, manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) was dissolved
in water (1800 g). The aforementioned compound obtained in
step (2)(103 g) of the Photosensitive Resin Manufacture
Example 2 and phosphoric acid (5 g) were added to the

mixture, followed by reaction at 60°C for 24 hours. The

reaction mixture was treated with an ion exchange resin to
remove the phosphoric acid so as to prepare photosensitive
liquid having a photosensitive group introduced in an amount
of 10.0 mol% with respect to PVA. Thereafter, ion-exchanged
water was added to the photosensitive liquid, to thereby

adjust the solid content to 6%.

(Test Example 1)

The photosensitive liquid of Photosensitive Resin
Manufacture Example 1 was diluted to 5%. The liquid was
applied to a glass plate to form a photosensitive film

having a film thickness of 1.0 um. The photosensitive film
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di spersion obtained in step (1). As the reaction proceeded

substance precipitated. Reaction was allowed to Broceed fbr gzehgﬁﬁgeaﬁth
cont i _nued WOIi00/24388) - NaCl (150 g) was added to the reacti onP@T/¥R98/08028 and-
stirring was continued for an additional 5 hours. The target subst ance

was collected by filtration and washed wth acetone. The product, which is
represented by the following fornula, had a purity of 95% as de1ernined by
liquid chiorexpesedhye highanofbanrpttow-pighk BFCIBEL AR StTE 3
CHCGCCGCM Hsi 2 H2 H2 OC\ ~ N3 H Na®BS (3) nt hesj s of

Phot osens{tiveaReslet Pblymingncel cahdl M{Aem rg)%%%%/a'}ra’ﬁtﬂf%%ﬁ%cae by

Ni ppon Synthetic Chemi cal Industry Co., Ltd.) was dissolved in t.er (900
g). The ceepenndagdfagjuvedabyie@REh)siBpag 23MOBRY SﬁoépﬂaricAéE§%F§¥fgp
were added to the m xture, followed by reaction at 60C for.%4 hours. The
25 WO 00/ @8Rp62uPET/ 1RespbEbasenastiupi FalRonasafpyehapedoys: Bn¥aFeheti on

m xture was treated with an ion exchange resin to renove the phosphoric
confirming that a 50 um-wide line was clearly resolveg.

(Test Example 2)

The photosensitive liquid of Photosensitive Resin
Manufacture Example 2 was diluted to 5%. The liquid was
coated on a glass plate to form a photosensitive film having
a film thickness of 1.0 um. The photosensitive film was
exposed to light of an ultra-high pressure mercury lamp
(ultraviolet illuminance: 5.0 mW/cm?, UV-35 (an illuminance
meter manufactured by ORC)) in an amount of 1 mJ. After the
exposure, the photosensitive film was developed with water,

confirming that a 50 pum-wide line was clearly resolved.

(Example 1) Sensitivity Curve
Sensitivity curves of the following typical
photosensitive liquids were obtained as described below.
Photosensitive Liquid A: Photosensitive liquid
prepared in Manufacture Example 1 (solid content: 6%).
Photosensitive Liquid B: Photosensitive liquid
prepared in Manufacture Example 1 (solid content: 6%): 80 g
6% aqueous polyvinylpyrrolidone solution: 18.2 g
6% agqueous DAS solution: 1.8 g

Each of Photosensitive Liquids A and B was coated on a
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acid so as to prepare photosensitive liquid having a photosensitive group
I ntroduced in an anount of 1.3 nold wth respect to PVA. Thereafter,

i on- exchaNy@00/2888%2r was added to the photosensitive |iqui PCTVERI8PO2EDY -
adjust the solid content to 6% .(Photosensitive Resin Manufacture Exanple
3) Polyvinyl alcohol (100 g)(EG 05, manufactured by Ni ppon Synthetic

Chem cal Industry Co., Ltd.) was dissolved in water (1800 g). The

af or enentglarssd polcnps Uredy oy Amedraan ofst2dp anf) (208 dgriefl ke 6PAGt BBENSI ti ve
Resin Manufacture Exanple 2 and phosphoric acid (5 %é_mere added to the

m xt ure, ¥ alirovess byta ehenehy abBo@ 7O anfitslverjellnse avVad M@ xt ure
was treated with an ion exchange resin to renove the phosphoric acid so as
to preparfijphatmissoseds vef 1 iuwgui dThevphgtasgheibivasEilme yesep i ntroduced
in an amount of 10.0 nold with respect to PVA Thereafter, ion-exchanged
wat er wasexprRef tie thighhAbRh Ik A HiHuiREe I G AR T B dRR - tHe sol i d
content to 6% (Test Exanple 1) The photosensit)vq | i quj d_of Phgtos nsitive
Resin Ma@ufHeiensl Bk 0| Bl umknranse Rl 11 W/ Che(?2Fgdr® WBE I8Ppfied to
a glass plate to forma photosensitive film having a fiIn1Lhickn%§s of 1.0
m The pHed cERRSEORAS { | ARtES WOEOGXPOSYrepcEhsPpPpiroFensitive T1lms

were developed with water and dried. The thickness of the
cured films were measured, and remaining-film percentage was

calculated. The results are shown in the table below and

the graph.
Table 1
Exposure |Amount of Residual film Residual film
time exposure percentage of percentage of
(sec) (mJ/cm?) photosensitive photosensitive
liquid A liquid B

2 0.3 0 17

5 0.75 0 54

8 1.20 31 72

10 1.50 46 75

12 1.80 54 75

15 2.25 61 80

20 3.00 69 88

50 7.50 82 91

A photosensitive film having a film thickness of 1 um
obtained from Photosensitive Liquid A was patternwise
exposed to light of an ultra-high pressure mercury lamp

(intensity of illuminance: 5.0 mW/cm?® at 350 nm) through a
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was exposed to light of an ultra-high pressure nmercury lanp (ultraviolet
illumnance: 5.0 mMNWcnR2, WV-35 (an illum nance neter manufactured by ORC))
in an anmowy og@dssge M). After the exposure, the photosensitiRGI/SPOS/P0MHS -
devel oped with water, confirmng that a 50 gmw de line was clearly

resol ved. (Test Exanple 2) The photosensitive liquid of Photosensitive
Resin Mnufacture Exanple 2 was diluted to 5% The liquid was_ coated on a
gl ass pl eheohduomask Fhot 8sersondge and feNatoRgd ¥ith WA RtekfEss of 1.0
m The photosensitive filmwas exposed to |light of an ultra-high pressure
mer cury lchegrebfulfiorayiaolfidmel pPat¥e¥dnce: 5.0 mWcn2, UWV-35 (an illumni nance
meter manufactured by ORC)) in an anmount of 1 ml. After the exposure, the
phot osensitive filmwas devel oped with water, confirmng that a 50 gmw de
line was clearly resolved. (Exanple 1) Sensitivity Curve Sensitivity
curves of(Bxamplad |20wW ng typical photosensitive |iquids were obtained as
descri bed bel ow. Photosensitive Liquid E~: Photosensitive liguid prepared
i n manuf act ur & Bearphatdsgnpitive ohiahtd 624 .9) Fﬁmﬁ"ﬁsré‘?éijt’?v q?_i quid B:

Phot osensitive liquid prepared in Manufacture Exaqple 1l (solid content:

6% : 80 qiEeclesnusihrs MANWARHUILS iEIRP DIt iBh: S PY 6% aqueous DAS

solution: 1.8 Each of Photosensitjve Ljquids A B S CO on a
polyvf%ylpyrrolidone solutiqn (100 g, sofggjcoﬂ%ént:agfg,

and 6% agueous solution of sodium 4,4'-diazidostilbene-2,
2'-disulfonate (hereinafter referred to simply as "DAS") (10
g) were mixed together. The mixture was diluted to 3% and
filtered through a membrane filter having a pore size of 1.0
pm.

The photosensitive liquid was spin coated on the inner
face plate of a color cathode-ray tube, to thereby form a
coating having a film thickness of 0.5 um. The coating was
dried at 50°C for 5 minutes, to thereby obtain a coating
film.

Next, the coating film was exposed through a shadow
mask to light of an ultra-high pressure mercury lamp at an
intensity of illuminance of 0.10 mw/cm? (at 350nm) for 12
seconds.

After the exposure, the coating film was developed
with water at 40°C for 30 seconds, to thereby obtain pattern
dots endowed with excellent shape.

The photosensitive resin composition used as above
showed reciprocity.

Next, carbon suspension was applied onto the dots. The
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27 WO 00/ 28382 PCT/JP98/ 05028 gl ass plate having an area of 25 cnR, and
dried at 60C for 5 mnutes, to thereby obtain photosensitive filns having
a filmtNWQRREIL of 1 m The photosensitive filns were exXEIBEY8/0%28 i ght
of an ultra-high pressure nercury lanp, at an intensity of illum nance of
0.15 mWcnR (at 350 nm) for 2 to 50 seconds. After the exposure, the

phot osensitive filnms were devel oped with water and dried. The thickness of
the cur edP¥5 | 3Bd vRRIEDPR ABREEEON JFET ¢ cHAMPY 9 - PY | #n PRIRRERT agk® was
calculated. The results are shown in the table below and the graph. Table
1 Exposureh@Ffebnt foFmRastyear P1agkFBALEI®At film time exposure percentage
of percentage of (sec) (mJ/cnR) photosensitive photosensitive liquid A
liquid B2 0.3017 50.75054 8 1.20 31 72 10 1.50 46 75 12 1.80 54

75 15 2.25 61 80 _20 3.00 69 88 50 7.50 82 91
(Example 3)

The procedure of Example 2 was repeated except that
the photosensitive liquid obtained in Manufacture Example 2
was used instead of the photosensitive liquid obtained in

Manufacture Example 1, to thereby form a black matrix.

(Example 4)

A 6% photosensitive liquid (30 g) obtained in
Manufacture Example 1 above, an aqueous polyvinylpyrrolidone
solution (100 g, solid content: 6%), and a 6% aqueous DSA
solution (10 g) were mixed together. Further, to the
mixture was added KBM-603 (0.07 g)(a silane coupling agent
manufactured by Shin-Etsu Chemical Co., Ltd.). The mixture
was diluted to 3% and filtered through a membrane filter
having a pore size of 1.0 um, to thereby prepare a
photosensitive liquid.

Through use of this photosensitive liquid, a clear
black matrix was formed by the same method as used in

Example 2.

(Example 5)
A 6% photosensitive liquid (30 g) obtained in
Manufacture Example 1 above and an aqueous

polyvinylpyrrolidone solution (100 g, solid content: 6%)
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A photosensitive filmhaving a filmthickness of 1 mobtained from
Phot osensitive Liquid A was patternwi se exposed to light of an ultra-high

pressure meoowessst anp (intensity of illum nance: 5.0 nmWV cnBECEIPISEEN2RIM) -

t hrough a 28 WO 00/ 28382 PCT/ JP98/ 05028 chrom um mask for 2 seconds and
devel oped with water, to thereby forma fine pattern. (Exanple 2) A 6%
photosensitive liquid (20 g) obtained in the above described nmanufacture
Exanpl e lyers mixesbusog@ohewi nyusthesl,i den&hsomitary e gddest iKPMront ent :
69, and 6% aqueous sol ution of sodium 4, 4'-diazidostil bene;?2,

2' - di sul f@0mt €0 (0%re) (@flane redepk bl tagenhpngnykacEpeed by oShin-Hefe ni xed
together. The mxture was diluted to 3% and filtered through a nmenbrane
filter havhemi@apote. sikedoef.1.The MixtwE prRsHANEed & iHuidPdhas spin
coated on the inner face plate of a color cathode-ray tube, to h%r by
forma cﬁhltege@aﬂhngughfalnemhrékﬁegsl%ﬁrOh€Vh¥9T%eP%6§t?hﬁemﬁé d&ied at
50C for 5 mnutes, to thereby obtain a coating film Next, the coating
filmwas gxposedthérenyghpaephrdow phasksensityyie bidakdul tra-hi gh pressure

mercury lanp at an intensity of illum nance of 0,10 nVVchgﬁt 350nm for
12 Through use of this photosensitive liquid, a ear

black matrix was formed by the same method as used in

Example 2.

(Example 6)

A photosensitive composition having the following
formulation was prepared.
10 wt.% Aqueous solution of the photosensitive resin
prepared in Manufacture Example (1): 70 g
Red inorganic pigment (iron oxide, average particle size:
100 nm, manufactured by Ishihara Sangyo Kaisha, Ltd.): 28 g
Pure water: 280 g
Silane coupling agent (KBM-603): 0.14 g, 5%
Tamol 731 (a surfactant manufactured by Rohm & Haas Co.):
1.5 g

The photosensitive composition formulated as above was
spin-coated on a 1l0cm-by-10cm soda glass and dried, to
thereby obtain a coating film having a film thickness of 1.0
um. Subsequently, areas corresponding to red were exposed
to light of an ultra-high pressure mercury lamp at an
intensity of illuminance of 0.20 mW/cm? (at 350 nm on the

surface of the glass plate) for 30 seconds under the
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seconds. After the exposure, the coating filmwas devel oped wth water at
40C for 30 seconds, to thereby obtain pattern dots endowed wi th excellent
shape. Thwtomssgensitive resin conposition used as above PSHGWRRH05028 ~
reciprocity. Next, carbon suspension was applied onto the dots. The 29 WD
00/ 28382 PCT/ JP98/ 05028 dots and carbon thereon were renoved by a renover,
to thereby forma clear black matrix. (Exanple 3) The procedure of Exanple
2 was refiedllediaycepnditdonsthe phedovengski wathi gubdtebt &i-38d My

Manuf acture Exanple 2 was used instead of the photosensitive |iquid

obt ai ned diistakireubatwees Ehenshadow masikhanghEhfoghagshipd@temat rli €M7
(Exanple 4) A 6@6photosensitive liquid (30 g) obtained in _Manufacture
Exanpl e Andbdhne, distageeobetyeiepyithe shadeom gask adsl dheor {treo g Isol i d
content: 6%, and a 6% aqueous DSA solution (10 g) were m xed together.
Furt her , prestsiiee mercwry Waipadde® KB 603 (0. 07 g)(a silane coupling agent

manuf actured by Shin-Etsu Chemical Co., Ltd.). The mxture wgs diluted to
3% and filt er shhseanetly nehs ARAEING il FaSH AV HHRRES| Wakbf"”%"b m to

t hereby prepare a
water sprayed by means of a sprayer (nozzle: No.3

manufactured by Spraying System, water pressure: 2.0 kg/cm?,
temperature: 40°C, distance: 15 cm).

The thus-obtained pattern was observed under a
microscope, showing a faithful pattern of the red pigment

film on the shadow mask.

(Example 7)

The inner face plate of the color cathode-ray tube on
which a black matrix was formed by the method used in
Example 2 was coated with a 0.1% aqueous polyvinyl alcohol
solution and dried. The plate was coated with phosphor
slurry having the following formulation and dried, to
thereby obtain a coating film having a film thickness of 10
to 12 um. Next, through use of a 0.28-pitch shadow mask,
the coating film was exposed for 25 seconds to light of an
ultra-high pressure mercury lamp, at the intensity of
illuminance of 0.12 mW/cm? (at 350 nm). After the exposure,
the coating film was developed with water at 40°C for 30
seconds, to thereby form a pattern of phosphor fully charged
with a green phosphor.

(Composition of slurry containing a phosphor)
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phot osensitive liquid. Through use of this photosensitive liquid, a clear
bl ack matrix was fornmed by the sanme nethod as used in Exanple 2. (Exanple
5) A 6% pwar @282 tive |liquid (30 g) obtained in Mnufact ece/Jessospie 1 -
above and an aqueous pol yvinyl pyrrolidone solution (100 g, solid content:
6% 30 WO 00/28382 PCT/JP98/ 05028 were m xed together. Further, to the
m xture was added KBM 603 (0.05 g)(silane coupling agent manufactured by
Shi n- Et sGreemefilswireGeent] sgibstanee :mboOurde was diluted to 3% and filtered
through a nmenbrane filter having a pore size of 1.0 m to thereby prepare
a phot os &hoitoisens iitgivied 1 igwisugirapsgeast imhMammifacddaes iBxapplig dui d, a cl ear
bl ack matrix was fornmed by the sanme nethod as used in Exanple 2. (Exanple
6) A phot(eodisi tdontegdripdsist¥)on 28dvidg the fol l owing formul ati on was
prepared. 10 wt. % Aqueous sol ution of the photosensitive resin prepared in
Manuf act di0é Bawgsius (sDlutieny ced I2@lgdd swifgatant imapw @ataeedhyt age
particle size: 100 nm manufactured by Ishi hara Sangyo Kai sha, Ltd.): 28 g
NOF): 4.6 g
10% aqueous solution of L-62 (a surfactant manufactured by

BASF): 1.8 g

(Example 8)

The inner face plate of the color cathode-ray tube on
which a black matrix had been formed by the method used in
Example 2 was coated with a 0.1% agueous polyvinyl alcohol
solution and dried. The plate was coated with phosphor-
containing slurry having the following formulation, dried,
and there was formed a pattern of fluorescent by the same

method used in Example 6 above.

(Composition of slurry containing a phosphor)

Green phosphor: 100 g

Photosensitive liquid prepared in Manufacture Example 1
(solid content: 2.5%): 44 g

2.5% aqueous poly(N-vinylformamide) solution: 219 g

2.5% agqueous DAS solution: 22 g

10% aqueous solution of LT-221 (a surfactant manufactured by
NOF): 4.6 g

10% aqueous solution of L-62 (a surfactant manufactured by

BASF): 1.8 g
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Pure water: 280 g Silane coupling agent (KBM603): 0.14 g, 5% Tanol 731 (a
surfactant manufactured by Rohm & Haas Co.): 1.5 g The photosensitive
conposi ti oYD Pw283BY at ed as above was spin-coated on a 10cmHyHIFO8/0I0gDda
glass and dried, to thereby obtain a coating filmhaving a filmthickness
of 1.0 m Subsequently, areas corresponding to red were exposed to |ight
of an ultra-high pressure nercery Iang at an intensity of illum nance of
0.20 nWcnR(at 350 rimon the AEELR of the gl ass plate) for 30 seconds
under the 31 WO 00/28382 PCT/ JP98/ 05028 follow ng conditions: a shadow
mask with a pilt.chAOpR8tasensitivencempeundenonpeighhdo® Badk and the gl ass
plate = 1 cm and the distance between the shadow mask and the ultra-high
pressur ergpreseptednpy=tie ellsywiagqdesrmutat he coating fil mwas devel oped
with warm water sprayed by neans of a sprayer (nozzle: No.3 manufactured
by Spraying System water pressure: 2.0 kg/cn2, tenperature: 40C,

di stance: 15 cn). The thus-obtained pattern was observed under a

m croscope, showing a faithful pattern of the red pignent filmon the
shadow mask. (Exanple Q

No—s

/

//C —C—Ar ""Na
o H

wherein Ar is selected from the following:

-7

X
\ 7/

SOaX

S05X

H
H
and X represents lithium, sodium, potassium, ammonium,

monoalkylammonium, dialkylammonium, trialkylammonium, or

tetraalkylammonium.

2. The photosensitive compound according to claim 1,
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The inner face plate of the color cathode-ray tube on which a black matrix
was fornmed by the nethod used in Exanple 2 was coated with a 0.1% agueous
pol yvi nyl vwabaoxdsds2 sol uti on and dried. The plate was coat edPom/tPas/pdeRs phor
slurry having the following forrmulation and dried, to thereby obtain a
coating filmhaving a filmthickness of 10 to 12 m Next, through use of a
0. 28-pitch shadow mask, the coating filmwas exposed for 25 seconds to

| i ght of vdrichulits areprgsented e the dadlawiniyg fArMkkaintensity of

il lum nance of 0.12 nWcnR (at 350 nn). After the exposure, the coating
filmwas devel oped with water at 40C for 30 seconds, to thereby forma
pattern of phosphor fully charged wth a green phosphor. (Conposition of

slurry containing a phosphor) WO 00/ 28382 PCT/ JP98/ 05028 G een
fluorescent substance: 100 g Ph ensitive liquid prepared in Manufacture
Exanmple 1 (sol in ontent: 2.5%: 8§ 10% aqueous sol ution of LT-221 (a

surfactant manufact\ured Eﬁ* NOF): /4. 6 10% aqueous solution of L-62 (a
sur f act ant nanufactﬁﬂéd( 2hﬁsﬂﬂ\‘1.8 g (Exanple 8) The inner face plate
f th I t - t ub —
o] e color ca ﬁﬁl‘é ray tube on //C C—Ar—N3

O H-

wherein R is selected from among Cl1-C6é alkyl groups and
groups -(CH;)m- (m is 2 or 3) formed of two R's joined to
each other; n is 1, 2, or 3; and Ar is selected from the

following:

O _@soax

X

X
/ \

\

’
S0sX
?
wherein X represents lithium, sodium, potassium, ammonium,

monoalkylammonium, dialkylammonium, trialkylammonium, or

tetraalkylammonium.

3. A photosensitive resin comprising a unit

represented by the following formula:
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whi ch a black matrix had been forned by the nethod used in Exanple 2 was
coated with a 0. 1% aqueous pol yvinyl alcohol solution and dried. The plate
was coat edtwawwis3gghosphor- containing slurry having the fol IREA/.PY8/05028 -
formul ation, dried, and there was formed a pattern of fluorescent by the
sanme nethod used in Exanple 6 above. (Conposition of slurry containing a
phosphor) G een phosphor: 100 g Photosensitive liquid prepared in

Manuf acture Exanple 1 (solid content: 2.5%: 44 g 2.5% aqueous

pol y(N-vi nyl formam de) solution: 219 g 2.5% aqueous DAS solution: 22 g 10%
aqueous solution of LT-221 (a surfactant manufactured by NOF): 4.6 g 10%
aqueous sol ution of L-6%3(a surfactant manufactured by BASF): 1.8 g 33 WO
00/ 28382 PCT/ JP98/ 05028 ~\_ A phot osensi tive conpound conprising a unit

represented by the foIIomﬁ&B la: S N~~C CAr--N3 OHwherein Ar is
selected fromthe fol |l ow /g:
N\

4;: "":3-—!\r-—-b43

O

wherein Ar is selected from the following:

—Q @soax
P X

X
/ N\ Feox

’
?
and X represents lithium, sodium, potassium, ammonium,

monoalkylammonium, dialkylammonium, trialkylammonium, or

tetraalkylammonium.
4. The photosensitive resin according to claim 3,

comprising a structural unit represented by the following

formula:
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-~\3SBX /[/==)(and X represents |ithium sodium potassium anmonium
nonoal kyl ammoni um di al kyl anmoni um tri al kyl anmoni um  or

t et r aal kyMemong2s3sem 2. The photosensitive conmpound accor diRGF/tPg8/8308% m 1,
34 WD 00/ 28382 PCT/JP98/ 05028 which is represented by the foll ow ng
formula: S\~-NN\* ROB CS CH (CH2) N~ RO0,C CAr-N3 Hwherein Ris

sel ected from anong Cl1-C6 al kyl groups and groups -(CH2)m (mis 2 or 3)
formed of two Rs joined to each other; nis 1, 2, or 3; and Ar is
selected fromthe following: \ SO3X ~ SO3X wherein x represents |ithium
sodi um potassium anmoni um nonoal kyl ammoni um di al kyl anmoni um
trial kyl ammoni um g t raal kyl amoni u 3. A photosensitive resin
conprising a unit ﬁreéented by the fol Gw.s;forrmla 35

e CH—(CHoi—
/CH—O ,/C =—=C—Ar—Nj
H,C, o H

\

wherein n is 1, 2, or 3 and Ar is selected from the

following:

¢ D¢

and X represents lithium, sodium, potassium, ammonium,
monoalkylammonium, dialkylammonium, trialkylammonium, or

tetraalkylammonium.

5. A photosensitive composition containing a

photosensitive compound as described in claim 4.
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WD 00/ 28382 PCT/JP98/ 05028 N ~C LC-Ar--N3 0 H wherein Ar is selected from
the follow ng: SO03X ~ S3X and X represents |lithium sodium potassium
amoni um WeBKW¥RBky| armoni um di al kyl ammoni um  tri al kyl ammoPCT#ARISHF028
tetraal kyl ammoni um 4. The photosensitive resin according to claim 3,
conprising a structural unit represented by the followng fornmula: 36 WO
00/ 28382 PCT/JP98/05028 /tNS CHO CS HXCC CH (CH2)n N CHQ 4~C

.-G Ar-N3  HXG 0AHmefhedeifom the mamfagtuye,of A RAPROTOSENSIEEYS om t he

follow ng: SO3X [/ ~ so3x ) .. ,
compound containing an azide group, comprising the following

reaction step:

7))
N\ 7

Rz-N _J +  OHC—Ar—N;

o\‘eo/

wherein Rz represents hydrogen or a substituent and Ar is

selected from the following:

-7

S04X

\l

=X
/

\ \

SO3X

’
’

wherein X represents lithium, sodium, potassium, ammonium,
monoalkylammonium, dialkylammonium, trialkylammonium, or

tetraalkylammonium.

7. The photosensitive compound according to claim 6,
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ei and X represents lithium sodium potassium anmonium

nonoal kyl ammoni um di al kyl anmoni um tri al kyl anmoni um  or

tetraal ky|V¥@49/2838In 5. A phot osensitive conposition contai NRPCHJR8/05028 -
phot osensitive conpound as described in claim4. 37 WO 00/ 28382

PCT/ JP98/ 05028 6. A nethod for the manufacture of a photosensitive
conpound contajining an azi de group, conprising the followi ng reaction
step: S\ wherein @Bz N-s 42 GRPSFipeentc BVing ah 3eetahrd<¥® s hydrogen or a
substituent and Ar is selected fromthe follow ng: S03X = SOX wherein X
represents lithium sodium potassium anmmonium nonoal kyl amoni um

di al kyl ammoni um trial kyl anmoni um or tetraal kyl ammonium 7., The
phot osensi t i ve8 cofpdatdiat dorithe manutachuge of a photosensitive

resin containing an azide group, comprising the following

reaction step:

/
Rz-N _J . OHC—Ar—Ng

wherein Rz represents hydrogen or a substituent and Ar is

selected from the following:

\—// , @soax

=X
8 s Lo

wherein X represents lithium, sodium, potassium, ammonium,

\I

monoalkylammonium, dialkylammonium, trialkylammonium, or

tetraalkylammonium.
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38 WD 00/ 28382 PCT/JP98/ 05028 wherein Rz is a substituent having an aceta
group. 8. A nethod for the manufacture of a photosensitive resin

cont ai ni ndv@p0/28382e group, conprising the follow ng reactiRGT/BO&Ps028 C- S
Rz-N + OHC--Ar-N3 ~C 0 wherein Rz represents hydrogen or a substituent and
Ar is selected fromthe follow ng: SO3X ~ SOX wherein X represents
lithium sodium potassium amoni um nonoal kyl amoni um di al kyl anmoni um
trial kylammoni um or tetraal kyl ammoni um 39 WO 00/ 28382 PCT/ JP98/ 05028 9.
The nmethod according to claim8, wherein Rz i s a substituent having an
acetal group, %andThRemgEhREdarGPrAdRg EBnPLRiBsBa WhEECIP RZadsf 8rming the

acetal group into a saponified product of polyvinyl acetate. 10. A pattern
f or mat i ofWASEHEMSASRAVEINGg a8 AGRtatg 9THOPm @Mﬁ%ﬁ%ﬁ’é’g} iLieth a

phot osensitive resin ) )
comprises a step of transforming the acetal group intc a

saponified product of polyvinyl acetate.

10. A pattern formatiqn method comprising a coating
film formation step in which a photosensitive resin
composition containing a photosensitive resin having a
structural unit represented by the following formula is
applied onto a substrate, to thereby form a coating film of
the photosensitive composition; an exposure step in which
the coating film of the photosensitive composition is
irradiated for a desired pattern; and a development step in
which the patternwise exposed coating film is developed with

water or an aqueous developer to form a photo-cured pattern:

S
N .
CH-O, s
He  CH—(CHN
/CH-O L —C~Ar—Nj
HoG o H

\

wherein n is 1, 2, or 3 and Ar is selected from the

following:
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conposition containing a photosensitive resin having a structural unit
represented by the followwng fornmula is applied onto a substrate, to

t hereby f O¥QPMR8BFating fil mof the photosensitive conposi tRAIWPIPSRK posur e
step in which the coating filmof the photosensitive conmposition is
irradiated for a desired pattern; and a devel opnent step in which the
patternw se exposed coating filmis devel oped with water or an aqueous
devel oper to forma photo-cured pattern: fi SCs CH-O °~ H2C CH-(CH2)n
NCHOCGCA-N3 HC O H whereinnis 1, 2, or 3 and Ar is selected from
the follow ng: 40 /28382 PCT/ JP9 \ SO3X \ / \ So3x and X

formati on net hod ac
conposi tion further

and X represents lithium, sodium, potassium, ammonium,
monoalkylammonium, dialkylammonium, trialkylammonium, or

tetraalkylammonium.

11. The pattern formation method according to claim 10,
wherein the photosensitive resin composition further

contains a water-soluble polymer.

12. The pattern formation method according to claim 10,
wherein the photosensitive resin composition further

contains a water-soluble azide compound.

13. The pattern formation method according to claim 10,
wherein the substrate is an inner face plate of a color

cathode-ray tube.

14. The pattern formation method according to claim 13,
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contains a water-soluble polymer. 12. The pattern formation met hod
according to claim10, wherein the photosensitive resin conposition
further YEMUIBE a water-sol uble azide conpound. 13. The F&TEEPHOI0 nati on
met hod according to claim 10, wherein the substrate is an inner face plate
of a color cathode-ray tube. 14. The pattern formati on nethod according to
claim13, 41 WO 00/28382 PCT/JP98/ 05028 further conprisin after the
devel opnBRELBEECOBDELEANES aﬁBBFyFH@ §e§F&BHW?BtsFG?Py BnﬁgePhe Lentirety
of the photo- cured pattern and dry g to forma graph coa 8 film

and a stEBPéYlPEnBvBﬁ@PPHEepﬁéPBrZUPQ opLPeePRLAYEL¥ O The P ﬂﬁ & to form

a black matrix attern formgtion nethoﬂ ccordln ila|n113

wher ei n FHEeﬁhBPB§€ﬁ§|FP8 drgdpd 58 8IM: RoHTRR Fﬁ@rCOEBﬁggiﬁé B phosphor ,
and a phosphor pattern nmay be f %hro h .t he evel ment s% . 16. The
pattern RBfn@t FERPnEENE™ éX&BEd § PBo Paf fé pa 8F8l t H8SpR5t Bsensiti ve

resin conposition further Pg alns a plgnent and a color filter is forned
S

t hr ough TRBOVEEVEPoHRER: 2 4§atr

15. The pattern formation method according to claim 13,
wherein the photosensitive resin composition further

contains a phosphor, and a phosphor pattern may be formed

through the development step.

16. The pattern formation method according to claim 13,
wherein the photosensitive resin composition further
contains a pigment, and a color filter is formed through the

development step.
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