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'FP06-0136-00 DESCRIPTION PHOTOSENSITIVE RESIN COMPOSITION,

PHOTOSENSITIVE ELEMENT, METHOD FOR FORMING RESIST
PATTERN AND METHOD FOR PRODUCING PRINTED WIRING B&RR®-0136-00

- 5Technical Field [0001]The present invention relates to a photosensitive resin

composition, a photosensitive element, a method for forming a resist pattern,
and a method for producing printed wiring boards. Background Art

.10[0002]Microelectronic circuitf) pS€RIRTEyed with, for example, wiring

boards for plasma displays, wiring boards for liquid-crystal displays,

lardBFHOdIO M2 ratdY EircBIsSThin CXONE6IS] SHMConBLEIr PEERAGEE] Whd
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photosensitive layer disposed on the substrate is first exposed to light, for

exdlfydhRnidttb¥ikl radiation, through a mask film bearing a prescribed

pattern. A resist%ﬁttern is then formed by development with a developing .
t

sollfl8A%h whichithe dxsead YRR O BIaESnEXpBsBRGKGII g eresin

different'soJHbilities. Thfn a c%nductﬁrn&)at erg i&lé%m (%&n fge substrate, fqr

exa‘%%B}BP 8%/ grfilaafir%l g 8%68r51a1ryeetg Efnges ep, usmgcf is re&s%ﬁ%r% 5%%3

mapk:{0003hhe SRveiRPmepreitean plametaigAgHies.auen higher

densities for the wiring of electronic circuits is being actively pursued in
25@nsdigaoimthédstirface mounting technology sector, for example, in
boards,.semiconductor packa

co tion with printed wirin es, and so
FPERLDZA-00 IOVFETPRISTE FARH s (Rio S SRPUHSE 0 CorlBt 5P BREn
CONSHIHNO G Ydring: bfﬁl&%ﬁﬁeddﬁg’%,sca)ﬁiﬂ %1%&59(@ &3S 1ithfd-crystal
photosensitive resin corhposition used in photolithography must therefore
prodigpiessolltige-soalkeiataieatid Cirvaiticthin[0@04iEvey, ighdtonductor
sensitivities are also being required of the
packages, and so forth, are typically produced through a process known
as photolithography that involves the formation of a resist pattern. In
photolithography, a conductor pattern is formed on a substrate, for
example, as follows. A photosensitive layer disposed on the substrate is
- first exposed to light, for example, ultraviolet radiation, through a mask
film bearing a prescribed pattern. A resist pattern is then formed by
development with a developing solution in which the exposed regions
and unexposed regions have different solubilities. Then a conductor
pattern is formed on the substrate, for example, by a plating step or an
etching step, using this resist ‘pattern as a mask.
[0003] The development of technology that enables even higher
densities for the wiring of electronic circuits is being actively pursued in

particular in the surface mounting technology sector, for example, in

connection with printed wiring boards, semiconductor packages, and so
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photosensitive resin composition. Escalating wiring densities have a
tendency to bring out the problem of a voltnge drop due to the resistance of

the power lines. An effective response to this problem is to thicken the FP06-0136-00

conductor layer that forms the wiring to at least about 10 [tm by 10
increasing the film thickness of the resist pattern. Additional increases in
sensitivity are then required of the photosensitive resin in order to be able to
form fdfth thiCkereregistdeattends at hibis predtmtivities. {i80sindubmetherttern
hand, the procedure known as direct imaging exposure, in which the resist
pattepanstiivsag hegdanarisuformedonr the scalgsRipAReaniorelesiinghe
a“egf;' Bradtlin e sphiste of Met RERV fﬁ’ég&i”%riﬁs'ﬁ%&%itlﬁﬁ%%@eﬁglgpst

. Ve Iesin &({ OS%% .
imagig exposure is believed 10 have the capacity rm resis

high tRsRIMRNSBOMBIER AR B BE. MIELCEF 0 %hﬂ appdigation of a
long-life, high-output gallium nitride-type blue laser light source, i.e., laser
light Ed6B4on at aE2erwhigtlengensitndsiemmaess alprabidagligbqsvaccefiate
become more and more possible in receﬁge rs. The use of such sho

wavetB AT TASEM R HENIHiFORERASHIRG- ekSGRLHENE oYt AFTSHIRS have a
poss} Jﬁﬂ?ﬁffé@?ﬂ% ghbigh %?aﬁiefﬁ%?% 9&&5%%# &ﬁ‘é’?&‘ﬁ{ggﬁﬁance

been ce. A method that applies the Digital Light Processing

25(DbPitryptenechiaspidnasiiey ffexasspuirgte tisshas bleen isrrptidelddaythe
Ball Semiconductor Inc., and the practical application of photoexposure

FPoeondacter dviee saht (emithe ctisiiBatoabaldpsiegbaut 10 pm by
[0006]Moreqver,,th have,alread en a.few djsclosures, withregard to .
photosgﬁesﬁﬁglég the fifin ﬁnckﬁess of k-f;’l%e dléeglfs? #ée% X%ec(l)%tm)f'lal Teases i

resin’composItions inten or rmation of resis patierns

by disgekimaging xRt sindl a0psee pHERLASHEIENURSIASRT efder to be

above, as the active light (for example, refer to Japanese Patent Application

Laid-alplertolGanz o2 thdkes sesist potiarnssobighsudustivitizghe Invention
[000 ver, the existing photosensitive resin compositions gre = still , -
oty with P R o PRI ARG o BHesb B EiRE
the f o of hiahe . . : . i

0008 o B A SOt use of
photesensilivpatesin, denpesition thgeatiehlesitesisthrateiotowiatiethtads for

forming resist patterns. Direct imaging exposure is believed to have the
capacity to form resist patterns at high resolutions and high
productivities. Moreover, the application of a long-life, high-output
gallium nitride-type blue laser light source, i.e., laser light emission at a
wavelength of 405 nm, as a practical light source has become more and
more possible in recent years. The use of such short wavelength laser
light in direct imaging exposure is expected to make possible the
formation of high density resist patterns that have heretofore been
difficult to produce. A method that applies the Digital Light Processing
(DLP) system championed by Texas Instruments has been proposed by

Ball Semiconductor Inc., and the practical application of photoexposure



be carried out by direct imaging exposure at a satisfactory sensitivity and 15

a satisfactory resolution. Additional objects of the present invention are the
introduction of a photosensitive element that uses this photosensitive ¥&$if-0136-00
composition, the introduction of a method of resist pattern formation that uses

this photosensitive resin composition, and the introduction of a method for
producing printed wiring boards that uses 20this photosensitive resin
condméﬂkifﬂx[ﬁﬂﬁ&]hhisrﬂmthmddziaimah'ehéyd)egjnnts the present invention
prowdes a photosensitive resin composition comprising;_(A) a binder

pohi#06(B) a prYeiseyrRehelndiabmBbEAdRaRas Anvemiciasars with

i s S R R S e Y
(1), RstlepphaBeR BeRtheenisna Gito alkexerasmehasstrl ArilAgtaeblte

sum of a, b, and c is 1 to 6; and when the sum of a, b, and cis 2 to 6, each R

magasenr@tgdn@a@eoraﬁf@@mm bgbfabt‘ﬂh@xquuﬂzmqushmoéapm

e e L T

foran[bgqlpg &P{Hgmmﬂrect imaging exposure at a satisfactory

sensitivity and a satisfactory resolution. The present inventors believe that

the4€0831lts, i.e Hawewerpthedesestsitdy hatodeasiiiver oved vesnpuiitipaseare

obtained 15due to the use of a photgpolymerization initiator comprising a

pyrafrzﬁhnmf@#wéaﬁx%am& diseantt LoserEtetys andd repebitipenarien
I | i n
(C) o§|t| § q‘m&l‘é 3 B %( gﬂ:&?ﬁﬁg@&%@? S:[%X&erﬁ% b% 811{605.

comp e presen mven ion are preferably each integers fro
20[GalAierarpogite(A) in the photosensitive resin composition of

[0008] An object of the present invention is the introduction of a
photosensitive resin composition that enables resist pattern formation to
be carried out by direct imaging exposure at a satisfactory sensitivity and
a satisfactory resolution. Additional objects of the present invention are
the introduction of a photosensitive element that uses this photosensitive
resin composition, the introduction of a method of resist pattern
formation that uses this photosensitive resin composition, and the
introduction of a method for producing printed wiring boards that uses
this photosensitive resin composition.

[0009] In order to achieve these objects, the present invention
provides a photosensitive resin composition comprising: (A) a binder
polymer; (B) a photopolymerizable compound that has an ethylenically
unsaturated bond; and (C1) a compound represented by general formula
(1) below.

[0010]
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the present invention preferably comprises an acrylic-type polymer that has
as constituent units thereof a monomer unit derived from acrylic acid and/or

methacrylic acid and a monomer unit derived from alkyl ester of FP06-0136-00

FP06-0136-00 acrylic acid and/or allcyl ester of methacrylic acid. This
provides additional improvements in the alkali developability and
post-exposure resist strippability. [0015]In addition to the preceding
conffidiramisattferpinotmddnsitive 5 resin composition of the present invention
preferably further comprises, as a component (C2), a 2,4,5-triarylimiciavole
dimer or a derivative thereof. Like component (C1), this component (C2) also

functions as a photopolymerization initiator. The gayuse of components (Cl)
and (C2) as the photopolyfefjzation initiatofprévides an additional
synergistic 10increa§ tn t tivify lution and also increases the
adhesiveness for substrate. [0016]T otosensitive resiWéomposition of
the present invention preferably con%onent (B) at 20 to 80 mass
parts per 100 mass parts of the total content<af components (A) and (B) and
15component (CI) at 0.001 to 5.0 mass parts pé‘lj’)ioo mass parts of the total
content of components (A) and (B). [0017]When R in the compound
represented by general formula (1), supra, represents a C1..10 alkoxy
grodp@®rlg C1_3 hikybgraulp, (i RtidqastfevablyRa repthssytsraud an dabkaxy
isopropyl group and ttﬁzxsum of a, 20b, and ¢ is preferably 1 or 2, [0018]In
addBRMPTeR RiietALCEL SSEh &‘EEe‘i’fead y Hehérat bR fta 3as! ¥ihsa,

rePERelinPdrh 16 At IRPul'E Badh B R ﬁ%ﬂi@f&éﬁt

sele m thé group consisting df an n-butyFgroup, a tert group, a
tert-fgkyl greum@hdra dodecyl 25group. The pyrazoline derivatives having

these substituents providea ) .
[0012] The photosensitive resin composition of the present

invention, because it comprises the combination of the specific
components cited above, enables resist pattern formation to be carried
out by direct imaging exposure at a satisfactory sensitivity and a
satisfactory resolution. The present inventors believe that these results,
i.e.,, an improved sensitivity and an improved resolution, are obtained
due to the use of a photopolymerization initiator comprising a pyrazoline
derivative that has specific substituents as cited for component (C1).
[0013] a, b, and ¢ in component (C1) in the photosensitive resin
composition of the present invention are preferably each integers from 0
to 2.

[0014] Component (A) in the photosensitive resin composition of
the present invention preferably comprises an acrylic-type polymer that
has as constituent units thereof 2 monomer unit derived from acrylic acid |

and/or methacrylic acid and a monomer unit derived from alkyl ester of
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clearly satisfactory sensitivity and resolution for the photosensitive resin
FP06-0136-00 composition. [0019]The photosensitive resin composition of

the present invention is preferably used to form a resist pattern by expg&e0136-00
to light having a peak in the wavelength range from at least 350 nm to less

than 5 440 rim and particularly preferably is used to form a resist pattern by
exposure to light having a peak in the wavelength range from at least 390 nm

to lessyhian 4did riand{igh-albyditgsesisopattethacaiibe aadily This eprbyidos
example, the application of direct im%eﬂ‘isrég exposure u@jng light having a peak

witH HeoRal STBRERH GRS fiBnths RIARBNEYY 200HReSkEBRRRAS

the 96%%(&]&% héﬂﬁﬁhotosensitive resin composition of the present invention
is parficularly tisefulfor resist pattern formation using light with these specific

wavigensihs. Hpseadiiziphrasehdhprévedinpealinpesasdhaidhnbiigrsititble
the light exhibits a maximum value in the prescribed wavelength range. 15

[00Ze}inhecsepastiemoiOh e peesmtHayHvioscpsHivie pbyi 6SINGHIBES,

e TR FEIE D S SR e SR
abspiptiost fsRetestipnamelengtiak wisihrRAPRODRRGS FahiaYSsstEs a

highest value. One méans for obtaining a 20 photosensitive resin

conyyimsivipol puitaitation the taftve Mdti onetsdicd ot omgginenéxH0dyrendsif{g2)
the components present [n conventipnal photosensitive resin compositions,
conmpi E%HBRP SER: THHAMGR S oY o%\oaﬁ%ﬁlé?ﬁ iGHIRREAREC

in o increase th \% le S r in
the [s%%g%\%:y{gy ?ﬁséo g?r%sm?thcé&a%s%r?gglﬁ“ggﬁ)r ﬁgﬁ: ﬁgé\}l?ng‘?%gﬁée%%gn %g
wavgldagibeiangadiormiatiterst 390 nm to less than 440 rim However,

conventional photosensitiveresincompositionsthatcontain4,4'-
bis(th§lamino)befzdprenesRs K mitkRsRhfRmPReilisiRngth dheaprmeent

absorption around 365 nm. Due to this, light haying: a the wavelength
o R OO PR 0 T BE S R e ah D Boset
fringef thesabserhangerReakiaravsienathogf saaxipneRabeartar: 383 AR
of such a photosensitive resin composition. This results in a large change in

sensitivipofemd GHif) ef Afibtimtatbinass/paaisiparin @emvasgiartgtbfdhtheotal

irradiated Iiﬂ On the othe@tfnd z%zlaser light used, for example, in direct
imaGRT SR ERBIS g length distribution to a certain degree,

and illatiorzwi f i v, i i
R ot the B e Fo T Iy BB Formuls
the §Epsitipity, wiliesehte HEigdudieckin throse caseCwhealieyheitvog, idreRhian

a simple increase in the addition of the photopolymerization initiator has been
15caraEral porethosyarerhaad(feadsppirmh giowep wagithaium of a,

a_bsgf%tri%]c is preferably 1 or 2.
[0018] In addition, when R in the compound represented by
general formula (1), supra, represents a Ciy; alkyl group, this R is
preferably at least one alkyl group selected from the group consisting of
an n-butyl group, a tert-butyl group, a tert-octyl group, and a dodecyl
group. The pyrazoline derivatives having these substituents provide a

clearly satisfactory sensitivity and resolufion for the photosensitive resin
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of component (Cl) lies from at least 370 rim to less than 420 rim, the
photosensitive resin composition of the present invention as described

above, when subjected to exposure by light having a peak in the 20 FP06-0136-00

wavelength range from at least 350 rim to less than 440 nm, is able to
thoroughly inhibit the changes in sensitivity that occur even when the
wavelength of the absorbed light shifts by approximately several nm. This
enalvlesiparitistantially better response even in the face of shifts of

approximately several rim in the wavelength of the irradjated light
25100 nen thd HiavERIGI ST BRI a ORI eoPipohEnEss et

D SRl o (oh B L
lasehlight@uAttakiin thodsadectiagliherand tHen thdeasveiingth ob neaxithum

absorption is 420 nm or more, the stability under yellow light ambients tends

to dédham[eogsprrioasshprieraiin prossedsta faom e ratirtanby

isi d a phot itive layer that is di d i
o T R e A R R i a0
comppsidrref thenieeathiVeskieint s REROSARSHIYG SlERRessiDe FarsR i

has the hereinabove-described photosensitive resin 10 composition of the
preseyys foreekamplisptsednplinaiipa pliclosehdimagingerspasicarnsiog light
resist pattern formation by direct imaging exposuge at a satisf ry

o R PR RIS e o B B b s o less
ther I ifi eyt I -0ri IELE

oA e o e g Aoyt of
invetiopressnd daventéshort gfdnionlgly nesifhjpétte restanpatising farmation

photosensitive layer forming step of forming a photosensitive layer
comPFidiadiahs 3atvihase eRpeidp Meslsnatie resin composition on a

substrate; an £xpesing s f exposing-prescri regi of t -
M T A R T R S
leastRRbiiguienesibanddidtan e gra sdeitplaping slem:ah dayedoping the

exposed photosensitive layer to form a resist pattern. The present invention

also Mes%emmmﬁuéﬁb)a plﬁﬂ(bdiWiriﬁ@boBhﬂtQEﬂnﬁﬁﬁng thesin
S Sl ahate 0 condico St T
formed~imum absorption of from at least 370 nm to less than 420 nm. This
“wavelength of maximum absorption” denotes the wavelength at which

the absorbance achieves its highest value. One means for obtaining a
photosensitive resin composition suitable for the aforementioned direct
imaging exposure using the components present in conventional
photosensitive resin compositions comprises simply increasing the
addition of the photopolymerization initiator in order to increase the
absorbance over all wavelengths, thereby securing the sensitivity by also

- raising the absorbance for light having a peak in the wavelength range

from at least 390 nm to less than 440 nm. However, conventional
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[0025]The method of the present invention for forming a resist pattern
preferably comprises: a photosensitive layer forming step of forming a

photosensitive layer comprising the above-described photosensitive r&3196-0136-00

composition on a substrate; an exposing step of 5 exposing prescribed
regions of the photosensitive layer to light that has-a peak in the wavelength
range from at least 350 run to less than 440 nm; and a developing step of
devglbpingetimteseosedgmtosemsiteokifionto forrthatresiscpat@m. Thd,4'-

present inventjon alsq provides a method of,producing a printed wiring board,
Comp G AL SRP LRSS Ha 31 GG 0P DRSS of1
ormig A feRINCLa AR ANINS 5 Bt AIS RPN 16/ ¢5l9

has been formed.g?o 26]T%}e&£tl>ove-described method fgﬁormir%%%i%b%
pattéhe anohengtiovenge Stobest ieath RO frarottuting thgiddnmiriisg doseted]
because they employ the photosensitive resin composition of the present

15infletiRHORFPANIENE DRIt 2P raRaeAsRyAe dspyatraalbrofoRATdmHm
pa“%g” 3 ﬁ%s%{(bigé“e aihé‘%“s\%%d %;%@él%sgeﬁé%ﬁwﬁsﬁ{ ecsgg'%l&;gg“@?%o Mhis

S
provides a pnotosensitve resin com enanles re

formatiandarPg lerpiachabkd ok aitivRgiIfer EIRIET approriisaei¥everal
sensitivity and a satisfactory 20 resolution. The present invention also

providedia thicissaieitsth elethe irndintrbighs photbsenibinbaedirthe laser
composition, a, method of resjst pattern formation that uses this s
phgﬁgﬁksﬁﬁfg&re?ﬁcgﬁﬁ%ﬁ%n}%n %%tetmgb?%roeﬁaﬁﬁr&in?m%ga
boards BpiHsRSHRISi BRARS eh Hilive fesinieereROalie i s R AL RS S RGN &Y
the Drawings [0028]Figure 1 shows an embodiment of the photosensitive
FPOsppiasitAtelsnevesdcomdingnodbewpreseheinventiengths ehahratineeoss

section. Figure 2 shows the UV absorption spectra of phqtgsensitive layers._in
accéra%ﬁegi%u{ﬁ%smﬂri% Bt R rﬁf%ﬁeﬁﬁncyp of the Sensitivity will

tend to be reduced in those cases where nothing more than a simple
increase in the addition of the photopolymerization initiator has been
carried out.

[0021] However, because the wavelength of maximum absorption
of component (C1) lies from at least 370 nm to less than 420 nm, the
photosensitive resin composition of the present invention as described
above, when subjected to exposure by light having a peak in the
wavelength range from at least 350 nm to less than 440 nm, is able to
thoroughly inhibit the changes in sensitivity that occur even when the
wavelength of the absorbed light shifts by approximgtely several nm.
This enables a substantially better response even in the face of shifts of
approximately several nm in the wavelength of the irradiated light.
[0022] When the wavelength of maximum absorption by
component (C1) is less than 370 nm, the sensitivity for light having a
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Figure 3 shows the UV absorption spectra of photosensitive layers in
5accordance with examples of the present invention. Figure 4 shows the UV

absorption spectra of photosensitive layers in accordance with exampleBf-0136-00

the present invention. Figure 5 shows the UV absorption spectra of
photosensitive layers in accordance with examples of the present invention
and comparative 10examples. Figure 6 shows the UV absorption spectra of
photpeainéni\thdayet&lmhmaigmﬁmmaaﬂaaspIféQOJmhetq»rmerﬂﬂsm/dAﬂbnm
and comparative examples. Description of the Iaeference Symbols 15[0029]1

. pH s ) BT i TR PHY eRAS R RGNS gad Brlemdbe

Tg\r/ﬁlon aregtglogt}‘éscn € %&%@éﬁ%ﬁ@%@fﬁ%ﬁ@?g@gﬁ? %l%e&%hlty

refergnger tpclihevidiglesarhbéegamendiecdesiswnbols are assigned to the
same elements throughout the figures and redundant descriptions have been

omitté@2Bbsitionai el atrerentpiTserioas Fspdfeshatbhetraeayitiviyialcament

forth based iti | relati h| h figu
o CLPEER LML T A TR bt S BEREa T 1

flgurg%,?@rp inimtied tedh eiRNieR!hEspHessHNeNINPTHER Plfotosensitive
FP06-0136-00 Description, "(meth)acrylic acid" denotes "acrylic acid" and the

melmsmyuompmsihoneéiﬁhedmgsﬁlﬁrmﬁrmwthj&nwjﬂtetmnsmw ateyhatet,
and the methacry ndjn ere et )acryloxygroup )
dendteSHHE "adty| gﬁ‘b éﬁ'ﬁ&&%ﬁfg SRR onERfg:

trr]nee:t %/r% [i%oup co??%z%épon éérjgt%ﬁ%%%%glaT e%lk%[lc;% nsi tl\%}%igr? ©

compositioteal therpresentsin k}ﬂdtmnﬁﬁmﬁnaels(@mtﬂ naegholy mayofte

2 phg%op; Iyggrsl%;lalﬁy sensitivity and a satisfactory resolution. This
photosensitive element is therefore well qualified, for example, for the
production of a printed wiring board that carries a high-density wiring
pattern. ‘
[0024] The present invention provides a method of forming a resist
pattern, comprising: a photosensitive layer forming step of forming a
photosensitive layer comprising the above-described phbtosensitive resin
composition on a substrate; an exposing step of exposing prescribed
regions of the photosensitive layer to light that has a peak in the
wavelength range from at least 350 nm to less than 440 nm; and a
developing step of developing the exposed photosensitive layer to form a
resist pattern. The present invention also provides a method of producing
a printed wiring board, comprising the. steps cited above and a conductor

pattern forming step of forming a conductor pattern on the substrate

based on the resist pattern that has been formed.
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10 compound that contains an ethylenically unsaturated bond, and (CI) a
pyrazoline derivative as represented by the preceding general formula (1).

[0032] There are no particular limitations on the component (A) binder P06-0136-00

polymer as long as it is a polymer that enables the uniform dissolution or
dispersion of the other components of the resin 15 composition. Component
(A) can be exemplified by acrylic-type resins, styrenic resins, epoxy-type
resing)(@hide-typd hesims;thoddol foxyprypente siventikmpdioypéoresing, a resist -
phenolic resins, and so forth. A single one of these may be used as
comPBHER (R BPHAB o ravORHEY e B%B@ﬁ%%?h‘ﬁr%m EetRsoriér of

A). hese, f . _ .
(A gzsggggg ere-SHBIRASHRR O AN ACTSmARe RAYMEEL EfBRaTE

(A)i ed from the standpoint Of obtaining an ali
develbipabikiiysitivbarceiceltenpesitistoppabiifpsfteejreadiatiposingh kgp. of
This acrylic-type polymer more preferab% contains as constituent units

thereBDSiRE PROTSHRER spalensid clenansittye mrbiodighhdhmidasia

and a monomer unit 25derived from alkyl acryl nd/or ajkyl .
et R L A R Rl BB LPIRE SRCRNIES, hap 0.
Primafily Messnasitpitiep RPN ALY @ﬁ;@]ﬂé@ﬂ(ﬁ]ﬁifﬁMiﬁve layer to

group-containing polymerizable monomer. [0033]The aforementioned

acrylfortype potjshenatterybd eopesedt fovertiom aldoypreviddical method of
| izatj f th li -containi izabl )

O e

exerplifie ¢ %%Y@H“ﬂﬁn‘i‘ﬁf?%ﬂiﬁ”@f Fothimeth)achdatesr pattern on the

tetrahydrofurfuryl (meth)acrylate, dimethylaminoethyl (meth)acrylate,
diethydbstinte ade@rmittlacryiase patyeidthahbas) beeyldtan2ed, 2-trifluoroethyl
(meth)acrylate, 2,2,3,3- tetrafluoropropyl (meth)acrylate, (meth)acrylic acid,
a- 1 l>(meth%ﬁb&é{eﬁ%ﬁ%@s@m@\%@%ﬁeﬁaﬁﬁmm&ﬁﬁmﬂtw

RS LR G R

- combisatiar ddnepplunatizaiietneneltios fdenatohpsitipacol shesppiesht

above can be exemplified by methyl 15 (meth)acrylate, ethyl (meth)acrylate,

propil{RIsinaciytatb] b ity prodastaehigle-deasiyy Gerist)pafigenconesyductor
(meth)acrylate, heptyl (met rylate,.octyl {meth)acrylate, 2-ethylhexyl

(metﬂ%%fa?@,aaﬁ@ms‘ t E&%ﬁ&ﬂ&?&i‘bﬁ&ﬁé Peceding. A single one of these
polymgyizaple mOTHE‘e]ﬁéE@M beWeRaH MWRIIBOTe CHNORSEG e resin

combination. 20 [0034] In addition to the (meth)acrylic group-containing
polymenizaisiti ovo tlomh esrcitdesatesie, pastagie foatyativizdbldenocaniedr outtviy
or mare polymerjzable monomers, as eﬁmplified by. styrene, polymerizable

styreHESSE RS YD IHYR I éh E2US REHRTYS SFBHE VIR ity satatactory

p-ethyl . j c i -
et ViR R S
malegist, isen dehphotateatsitive 06501 36:Afoxicinaisa predybdafoaidsa petsern
forth, fumaric acid, cinnamic acid, acyanocinnamic acid, itaconic acid,

crotoMERRPH B dHiesali BRateseRHY mESP PR esymand camethed
lic- lymer. The_bi | | ins.h :
car b e R BTN osim

goo%gﬂ@bgm@ppability. This carboxyl group-containing binder polymer can
be exemplified by the acrylic-type polymer described above that has a

carb@siedjDepeciptininiof iuyhvaivbige monomer (preferably methacrylic
id it. . ..
el )[SSZaSTonO {g%?tle 1 shows an embodiment of the photosensitive
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10[0036]When the binder polymer contains the carboxyl group, its acid

number is preferably 30 to 200 mg KOH/g and more preferably is 45 to 150

mg KOH/g. The developing time tends to grow longer when the acid AUn6ep136-00
is less than 30 mg KOH/g; the post-exposure resistance of the photocured
photosensitive layer to the developing solution tends to 15decline when the

acid number exceeds 200 mg KOH/g. [0037]The binder polymer preferably

coneemmssty racemtingsty decpdestvdting g iamiorrainemerit foss theetion.

standpgint of gbt iningéﬁié}ﬂ]%p lymer. that exhibits both an excellent A

=dhes 44 2 AAUKE ANEre SRR AR, SRECHEEE PRALOSFRH K v in

Prefatal AaMalE %népeﬁ%ﬁﬁ@rﬁ?r&m%{oﬂ?lymer as a whole, from

3 to 30 mass%, more preferably from 4 to 28 mass%, and even more
preferdbigpniré B Shovessbe $iWerissoripre spedarivafiyholeadbiesilepessin
tends to deteriorate when this content is less than 3 mass% and there is a
ten@éﬁ@?@@ﬁ%ﬁh@é@@ﬁk@ﬁéﬁ@ﬂ%@ﬁr@?ﬁﬂﬂ%r the stripping time to

engthanavhen i GRopuIe icesile 30 Mesr A EIRIS GXATRR i

binder pdtymer having styrene of a styrene‘derivative as a monomer

the aceiignricBPHBISERD P e bl mesaesikiikediahove in which styrene or

a styrene derivative is copolymerized along with (meth)acrylic
group-toptainihgipormibeddbiehsorphitsy spods] THeobirigseptyveciapmy &3
necessary also have a phot sen%i,fgv r0£Fp, for example, an Strylenicall
e AT 0SS Ao B R Had & AGIs fpd. Comparative
(We'@mfﬁfﬁrgge molecular weight/number average molecular weight)
preferably of 1.0 to 3.0 and more preferably of 1.0 to 2.0. The adhesiveness
and redapuientahdve deelidd vabsarfiteodi specsity ek pbetiss8mBitivelayers in
weight-average 1Q molecular weight and number-average molecular weight
are #EQELABAGNATE SHBRIRR rﬂgfbyhfemﬁﬁﬁ@aﬁbweﬁfa}n%ﬂaw

andezg{%ﬁg?e alues based on the use of polystyrene standards as the
calibrating standards. [0040]The weight-average molecular weight (value

meadsuset fyokbofehpdateatiar dywibalography (GPC) based on
polystyrene standards) of the binder polymer is preferably 5000 to 300000,

morBe&krably 4000pheteseuBtvamemaentularly preferably 45000 to
80000. The resistance to the developing solution tends to decline when the
nu erzaégpé’é) molecular weight is less than 5000, while the developing

timey 20tenggtedendingn whgn the number-average molecular weight
exceeds 300000.

Best Mode for Carrying Out the Invention

[0030] Suitable embodiments of the present invention are
described in detail hereinbelow, as necessary with reference to the
figures. The same reference symbols are assigned to the same elements
throughout the figures and redundant descriptions have been omitted.
Positional relationships, such as top and bottom, left and right, and so
forth, are based on the positional relationships shown in the figures,
unless stated otherwise. In addition, the dimensional ratios depicted in

the figures are rot limited to the graphically represented ratios. In this
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[0041]The binder polymer may be constituted of only a single polymer or may
be constituted of a combination of two or more polymers. Combinations of

two or more polymers can be exemplified by 25combinations of two oF Ri}fpel136-00

copolymers that contain different copolymerized components, combinations
of two or more polymers that FP06-0136-00 have different weight-average
molecular weights, combinations of two or more polymers that have different

dispPesitieiptiamy st(foeth)Rolyincer dradihg denwittim dderylote adad veigkit the
distribution, as describgd in Japanese Patent Appligation Laid-open Np. H
12 ST S8 SR BTy m DI e RGeS
pro @i?’l‘a sthe ponent inderipplymer | ﬂ%e itive resi
compgos'tlogéis preferably 20 t?gggﬁ?ngg%%%rts?érggéeegre er Iy%??bé%/gq% meggs
parts{rasthgyaylooye prefepdblyléfdes0 thass paridoikyeagtoopse peidlOthe

mass parts of the 10 tota!:of component (A) and the component (B)
desCHEBSEI0NKIVEEN RIS WBRERA BIBRoMISI IS Iciditan S0meskinprriay]

the region.cured by photogxposure of the phqto itive resin cQmposition .
JEhe PORROIS IR aioe R LR ATRO I,

up’ .
layeF CompriSing the photoSe composition is more'r

Sus%@f@ﬁdﬁ(ﬁﬂ%ﬂ@m&nt than when this blending proportion is within the

15aforementioned range; the coatability also tends to be inferior in the case

of aplidaiion as MOmnmtﬁémmimh@qmpﬁsﬁéﬁsitiﬂfy fdedsireebent
oS R SRR S vhe A ORE BREH e lohEEgEC D menizable
[Ooﬁﬁ?&[ﬁ?@%éﬁ%ﬁaﬁﬁgtﬁﬁwg HAE 4%YC1) a

ethylenically unsaturated bond, may be any 'photopolymerizable’compound

thatpontalinatdedstive & iryfmekmaited byathe giebbding, dompas]dolanitte(1).
combination of a monofunctional photgpolymerizable compound that has one

ethylBRially unsaibiFafed oM RAFIETRGINTHENSRRT SHoiSSoRARERRRMEIE (A)
congR SeS Lo a2 eI i
carrgidseygsapaiendispersion of the other components of the resin
composition. Component (A) can be exemplified by acrylic-type resins,
styrenic resins, epoxy-type resins, amide-type resins, amidoepoxy-type
resins, alkyd-type resins, phenolic resins, and so forth. A single one of
these may be used as component (A) or two or more may be used in
combination as component (A). Among these, the presence of an acrylic-
type polymer in component (A) is preferred from the standpoint of
obtaining an excellent alkali developability and an excellent resist
strippability after irradiation with light. This acrylic-type polymer more
preferably contains as constituent units thereof both a monomer unit
derived from acrylic acid and/or methacrylic acid and a monomer unit
derived from alkyl acrylates and/or alkyl methacrylates. Here, “acrylic-

type polymer” denotes a polymer that contains primarily monomer units
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FP06-0136-00 (B) is not particularly restricted as long as it is " :
photopolymerizable and can be exemplified by a,13-unsaturated carbonyl

groups such as the (meth)acrylate group and so forth. Photopolymerizgg%'ouﬁ‘oo
compounds that have an a,13-unsaturated carbonyl group as the

ethylenically unsaturated 5 bond can be exemplified by the a,f3-unsaturated
carboxylic acid esters of polyvalent alcohols, (meth)acrylate compounds that

contdinitrrsifispnd et th)ereséio gradsssiBetngaroliyerayrabictopapmer.

d af3- turated lj ids, ureth bond-containi
(meR et inte coBoR B ASHR EE ER A B T BLcee.
(metiyaciteFompeuies Malcaniinthemiitiatic 6?“{1‘?:!&%1‘9%%%@1'%?

(meth)acrylate esterS, and so forth. A single one of these may be used or two
or mooateiithespohayérezabéz imooomisin fius . (Yieth¢acndne treywe epattinmgf
the adhesiveness and resistance to plating, preferred thereamong are |, .

(mePHAENFAIE ﬁﬁ%@&%ﬁ%&%&ﬁ?m@ i e@lﬁé‘l%’?f@ﬁ%iéﬁﬂ frile,

uret bond- ) h)acryl % ?gﬁp herein@ggﬁggﬁryf
compounds tha@%@gr?%%ﬁ%pheno%ﬁs Iet@ﬁ%re articularly préferfed.
[00481irehsstensricdoiv dastigeatybiseyidieligiantdabstiel Carbdiytiedsids

can be exemplified by polyethylene glycol 20 di(meth)acrylates that have
fromzeidyl etiprihdagrslats, pdijetopiiewsasiiedl dminnsenirites thai3.3-

SIS AL Do WA 13 oty ARt v o B 14 O

PropyiensoaresIasipIRinylolpsppane ciag dAmethylojpigpane -

25tri(meth)acrylate, EO-modified frimethylolpropane trilmeth)acrylate,

PO- et thjaetylio hsich Sretyipieibagtali; Bod,-apdsmbatifiedA single
FP06-0136-00 trimethylol tei h late,tet thylolmeth
R B O A AR RHSIRE 5 o

dipepiaatyihalolne RRUMEIRISHYIALR: AP GO AR BN A XA B SEMACHABIC The

and so forth. A single one of these may be used of 5 two or more may be

usecilkydor(iniati)ac\ditks regiaed tatie preceding cempaplifiednies, methyl
"EO-modified" indicates a compound that has a block structure formed by the
ethyl@REBIAEE Hisup, Sikile "Besthldndatendriaekla EBIRPOARGY 1Rk havyl

block str e e’ e ide .
(met rﬁégﬁflgl% c%%?pc?u%ﬂa c%%?r@%%is%&%l t%e%%ﬁogr% | ngﬁ’ heptyl
partiGuletitydiriateasoleny amithdaiayiasherbishhbraiyh skelaidactinate, and
structure yielded by removing the hydrogen atoms from the two phenolic
hydreikyrgitalpsamprsphictisl Nesrdiognidisigle mreepichrse ppbupainble
cCrylte gloup of Dol e MetRo e R LRSS e
((mefthoeryloxypalyethgnrienviiprogane. gelisithrylic  group-containing
polymerizable monomer cited abbve, a single polymerizable monomer
or two or more polymerizable monomers, as exemplified by styrene,
polymerizable styrene derivatives e.g., vinyltoluene, o-methylstyrene, p-
methylstyrene, p-ethylstyrene, and so forth, esters of vinyl alcohol such
as vinyl n-butyl ether, maleic acid, maleic anhydride, maleate

monoesters  e.g., monomethyl maleate, monoethyl maleate,
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((meth)acryloxypolypropoxy)phenyl)propane,2,2-bis(4-
((meth)acryloxypolybutoxy)phenyl)propane,2,2-bis(4-

((meth)acryloxypolyethoxypolypropoxy)phenyl)propane, and so forth. Ejf06-0136-00

[0047] The 2,2-bis(4-((meth)acryloxypolyethoxy)phenyl)propane preferably
contains from 4 to 20 ethylene oxide groups and more preferably contains
from 8 to 15 ethylene oxide groups. The 2,2-bis(4-

((m@@mmmppmyma&qtmm@ﬂysprépahe Banasecspeisificzimaxampltidd ty

e AT A ek ﬁ%éﬁyéﬁ‘?&%ﬁﬁ%‘%@ | kppionic acid, and so

(mefinacHioxuRBaR: s&aqaacﬂez&g > polymer.
((meth)ac%oxypenﬁ%t% phenyl)propane,2,2-bis ¢ POIEr

((mea0)asiyloxyhdkectimdy)gremputiar ppafeesd 13- bistidains the carboxyl group
((meth)acryloxyheptaeth xy)phenyl)propa 2-bis(4-
(methREdgH %}ﬂgﬁfé r{&a}%ﬁsmparmulaﬂy good alkali

(5((r$1 i %@%xy ot oxy )%Bﬂgg?]g%t% Sg(ﬂ’mder polymer can be

((m%&éﬁmﬁlﬁﬁﬁuwm@thexymh@pﬂ)mgm 2J2doisted above that has a
((meth)aeryloxydodecaethoxy)phenyl)propane,2 2 -bis(4-
((mémﬂé@liylbxygl'@@@a mﬁ?ﬁﬁﬁ b,5{nonomer (preferably

10( lox adecaethoxy)phenyl)propane,2,2-bis(4-

((m%{he)@% xypetﬁgecan%ﬁoxyﬁgﬁeny)propane 2,2-bis(4-
metinasTyloxyhegyraescaptiupiiphesyhReeRaARaM3dBe @ithoxy] group, its

[OO 8]Amongtheprecedmgcompounds 2,2-bis(4-

(metvad ploxyes nmpm&ayl)hﬂyehg}l}pra@@n@@mhﬂgmmﬂ more preferably is
45 to 150 mg KOH/g. The developing time tends to grow longer when

the acid number is less than 30 mg KOH/g; the post-exposure resistance
of the photocured photosensitive layer to the developing solution tends to
decline when the acid number exceeds 200 mg KOH/g.

[0037] - The binder polymer preferably contains styrene or a styrene
derivative as a monomer unit from the standpoint of obtaining binder
polymer that exhibits both an excellent adhesiveness and excellent
stripping characteristics. The binder polymer preferably contains, with
reference to the binder polymer as a whole, from 3 td 30 mass%, more
preferably from 4 to 28 mass%, and even more preferably 5 to 27 mass%
styrene or styrene derivative. The adhesiveness tends to deteriorate when
this content is less than 3 mass% and there is a tendency for the stripped
fragments to be large and for the stripping time to lengthen when this
‘content exceeds 30 mass%. A preferred example of binder polymer

having styrene or a styrene derivative as a monomer unit is the acrylic-
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15commercially as "BPE-500" (product name, Shin-nalcamura Chemical Co.,
Ltd.). In addition, 2,2-bis(4- (methacryloxypentadecaethoxy)phenyl)propane

can be acquired commercially as "BPE-1300" (product name, : 06-0136-00

Shin-nalcamura Chemical Co., Ltd.). 20[0049]The urethane bond-containing
(meth)acrylate compounds can be exemplified by the adducts of
(meth)acrylic monomer having OH in the Il-position with a diisocyanate

comppamblgmerideshidhedeabisscimmdisiostyisioe o didposamdrsivative is
2,4-toluepe diisocyanate, 1,6- hexamethylene diisocyanate, and so forth),
P SRR AL S RSP, GRS A BT a ST e

isocyppyAlE, EO-modified urethane di(meth)acrylate, EO- + PO-
FP06-0136-00 modified urethane di(meth)aerylate, and so forth. "UA-11"

(prodifid8jame, SHir-nbkadeurspChemicalty, lasl.)is@sexgmplecof bave a
commercially available EO-modified urethane di(meth)acrylate. "UA13"

(proBRRIGSSRTIT S MRaiAFX EhRIFicR CBY eropbaRneRBwiRdros

co ially avaglapble EO; + P ifi retha ' h), :
sinrg;gﬁér?j of the?ggaer? ed %%eé%g%}t%\(/gg gg ?;éoré cghﬁlgéegg&{';éd @%@%&%{%?
[003fbIbeunanyielienmiabbietvdepeoxydestyirte wairhe) preferably of 1.0 to

exemplifiedbynonylphenoxytetraethyleneox

}ﬁ;:rylate, ] ]
10n3Y i Ry anedetabizneblyddeyial; The adhesiveness and resolution

Egz&gagﬂcg@%hcgﬁge ;h I%}f ﬁé%; ; Iag%’ty exceeds 3.0. The weight-average
noNyRIEARXY RFEASHIURARIMBER A Sage molecular weight are measured in

- nonylphenoxynonaethyleneoxyacrylate,

15nthiylehenadiydect bthgehpexyaetidatermmatography (GPC) and are the

nonylphenoxy-undeeaethyleneoxyacrylate. A single pne of these can_pe ysed

or tWBIBF GRS TP Weadih ﬁm&%ﬁ%@%ﬁﬂo@aﬁoﬁﬁe@wﬁl&atmg

(meg@aﬁqﬁ%@‘?ge compound that contains the phthalic acid skeleton is not
cularly T

parti mited as long as it contains the

[0040] The weight-average molecular weight (value measured by
gel permeation chromatography (GPC) based on polystyrene standards)
of the binder polymer is preferably 5000 to 300000, more preferably
40000 to 150000, and particularly preferably 45000 to 80000. The
resistance to the developing solution tends to decline when the number-
average molecular weight is less than 5000, while the developing time
tends to lengthen when the number-average molecular weight exceeds
300000.

[0041] The binder polymer may be constituted of only a single
polymer or may be constituted of a combination of two or more
polymers. Combinations of two or more polymers can be exemplified by
combinations of two or more copolymers that contain different

- copolymerized components, combinations of two or more polymers that
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20 phthalic acid skeleton (the structure given by removing the hydrogen
atoms from the two carboxyl groups of phthalie acid) and contains the

methacrylate group or the acrylate group or both the methacrylate grolig8fd?136-00

the acrylate group. Specific examples thereof are y-chloro-13-
hydroxypropyl-W-(meth)acryloyloxyethyl-o-phthalate, 13-hydroxyalkyl-
2513'-(meth)acryloyloxyallcyl-o-phthalate, and so forth. [0052]The blending
propoatrenddidtent ovepgitenv B¢ ROH@186:-00cpibtnpotynidrnatibies of two

compound that has an ethylenically unsaturated bond is preferably 20 to 80
mas S IBFER A UG RA S SRS 4R Geh S dFE BreR QRBRST
40 t ] C SS: f the tqt . .

com R A B fharibgg! in
mas$apanss¢hPqrbotosppsitivityiehdidtopenubkatisfatioB2 as T Hmparedisty Be

blending proportion within the aforementioned range and when this blending
prop@ﬁdrﬂ%ﬂ@@b@@ﬁb@?%ﬁé@%rt& the photocured regions tend to be more

sus ihe to embyittlement.than when_ this blending proportion.is within. th
oA bioned Hing b BRL FIORIRAT dLf Sy Dinde
Comﬁﬁ[ﬁﬂ'&fQH i ECRHRIeSEadiRY O eaafakintpolatdn @E@f&ﬁb’@% to 80

otherwise particularly limited. In formula (1), at least one R represents C1,10
alkoxyass Qiattsalkyhrthepseferably, B Girie c79 1mess qradiwhendhewtm wicae

oo O] TR0 PSR en S e o6 BEaicH) AT APRaphebe
DIaGEE o G336 P R TGS SR BN B e

tert-octyl, and dodecyl, but s not limited to the precéding. The sum of a, b,

and thiis dberedatdopragler(irispiefsrtdiiy 2 EorBassqrar)phefermtitynltodedrig
particularly preferably 1 or 2. [0055]From the perspective of bringing about
addiERLP HpREVERTENRS P QSHSTTS LS cNMBRRS RR A FRCOmprising

derivativ ferred within t vajla }
oo PSS Rl R Oy WG o
1-phemkidinmeth sty yerd- (thi2 Skleithsgphemyporiprazglingyishin  the
particularly preferred from the perspective of ease of synthesis and bringing
abomfgrﬁm@mgm@:lg@ngqyﬂw eeatatility also tends to be inferior in the case

of application as a photosensitive element. The photosensitivity tends to

be unsatisfactory when this blending proportion exceeds 80 mass parts as
compared to a blending proportion in the aforementioned range.
[0043] Component (B), a photopolymerizable compound that has
an ethylenically unsaturated bond, may be any photopolymerizable
compound that contains at least one ethylenically unsaturated bond. In
particular, the combination of a monofunctional photopolymerizable
compound that has one ethylenically unsaturated bond with a
multifunctional photopolymerizable compound that has at least two
ethylenically unsaturated bonds is preferably used as component (B).
[0044] The ethylenically unsaturated bond carried by component
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phenyl-3-(4-isopropylstyry-1)-5-(4-isopropylphenyl)-pyrazolineis particularly
preferred from the perspective of ease of synthesis and bringing about an

additional increase in solubility. [0056]From the standpoint of more relf&BRp-0136-00

obtaining a 5 satisfactory photosensitivity and resolution when the
photosensitive resin composition of the present invention is used in direct
imaging exposure, the wavelength of maximum absorption for component

(Cl) (B prisfaxtopartiom aljerstt 826:dmstddrgsath inig photopaiyimeoizable and
preferably is from at least 380 mu to less than 400 mu, 10[0057]The

pyréBlineedexcarvatied) bﬁn@%@ﬂwﬁ&ﬁbﬁm@l groups such as the

R 0 R B omprnds

methaxypiie oy BliéatiretbdxsbeyyDyrialine the 4tspRidpyibpemsdiurated
3-styry1-5-phenylpyrazoline,1-phenyl-3 -(4-isopropylstyry1)-5-(4- 15

isopkopyl siaarys pyearplifiedi by bhs @.fsopssyipteshsanbexdiqagidogsters of
| line, 1-(4-methox -3-(4-tert-butyl - )
SRR MBS MO conain. he

methexysil KOsideondahery beywarelingy drddtivancerphedydpounds
3-(4-tert-butyIstyryl)-5-(4-tert-buty|phenyl)py:%iyoling? 1-(4-tert- mﬁl}’

(20batgﬁohen%ipz&i?ﬂatqﬂomﬂshm-@i&(%dmop;ﬂpﬂmnﬂ)piatmlzdrltrmtairﬁng
4-met phenyl)-3 -(4-isoprqpy! styryl)-5-(4- isopr en razoline,
1E2h§18 M%ylﬁé?ﬁgﬁ oxyg{Mf-?’ 10 ogpe}ﬂi)yqengggyacrz&ates,
S5-(4 y&w > =3~ i o A

-dim((apﬁg({iH phényOpyra oIingglﬂ%%;%%%ﬁ(@?fpc%%ﬁsoxysty?%é)ﬁ-e% %5%3?(}, 1

4-dimetihdaypHetyByrazatidesdl fpranyl Sn@letominéttiesgsiyayl bdused or
(2,6-dimethoxypheﬁngll pyrazoline,, FP06-0136-00 .

1- Yy LB A2 SRRy )55 W29 it eRFRRIsiSYy Bipasshrfom the
PR S E RO (30 AR e gz Rferred
1-(dtmethenyabenyl)ndethiderdime tboxysivids that3dntain the bisphenol A

5dimethoxyphenyl)pyrazoline,1 -(4-methoxypheny1)-3 -(3 ,4-
~ skeleton and urethane bond-containing (meth)acrylate . compounds

wherein (meth)acrylate compounds that contain the bisphenol A skeleton
are particularly preferred. |

[0045] The esters of polyvalent alcohols with o,p-unsaturated
carboxylic acids can be exemplified by polyethylene glycol
di(meth)acrylates that have from 2 to 14 ethylene groups, polypropylene
glycol di(meth)acrylates thét have from 2 to 14 propylene groups,
polyethylene - polypropylene glycol di(meth)acrylates that have from 2
to 14 ethylene groups and from 2 to 14 propylene groups,
trimethylolpropane di(meth)acrylate, trimethylolpropane
trilmeth)acrylate, EO-modified trimethylolpropane tri(meth)acrylate,
PO-modified trimethylolpropane tri{meth)acrylate, EO- + PO-modified
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dimethoxystry1)-5-(3 ,4-dimethoxyphenyl)pyrazoline,1-(4- methoxypheny1)-3
-(2,6-dimethoxystyry1)-5 -(2,6-
dimethoxyphenyl)pyrazoline,1-(4-methoxyphenyl)-3-(2,5-
dimethoxystyry1)-5-(2,5-dimethoxyphenyl)pyrazolin e,1-(4-
10methoxyphenyl)-3-(2,3-dimethoxystyry1)-5-(2,3-
dimethoxyphenyppyrazoline,1-(4-methoxypheny1)-3 -(2,4-
dlm@’% V?MPBWQQ 4- dme‘iﬁ%ﬁh}ﬁ?ﬂj zoline, j_e(qag@ﬁthylolmethane

b t -dimeth
. oxyp ‘é%gyr;?gnngx -S?%[[g&fy @Tgﬂ'l nyl) 3 (3t2t1‘a(meth)acry1ate

5-(3 4-dimathenyshomipurazoline, 1-(4igshtacrythritol
butylphenyl) -3- (2,6- dlmethoxystyt/’éﬁ )-5-(2,6- ik

dimetheiysiibiasplatezolind 30 (o bhgxmi@rgug_gf@gse may be used or
ggﬁréo&%x S,% ogl) o 2 5-d|m ho%%%{) rgwu{l]lereggdtet\o the preceding

H'}%E‘MQQWE@ 'fﬂedllﬁéé@ TRIEBD 8 B0 PokAd that has a block
dlmethoxystryl) -5-(2,4-dimethoxyphenyppyrazoline,1-(4-

|somwmrmr&1mad3®dﬁhmet¢ﬂlwwmﬁ€(3gseup, whlle “PO-modified”
dlmethoxyphenyOpyrazoI e,1-(4-i IS% ro heny -(3,4-

%Wgrgp@l@ Fh rfn@(i by the propylene
25| gﬁ %’8 ﬁnyl)-S-(Z ,6- dlmethoxystyryl) -5-(2,6-
dimethox yl)pyrazoline,1 -(4-isopropylpheny1)-3 -(2,5 -
[0046] The (meth)acrylate compound that contains the bisphenol

skeleton is not particularly limited as long as it contains the bisphenol A
skeleton (the structure yielded by removing the hydrogen atoms from the
two phenolic hydroxyl groups of bisphenol A) and contains the
methacrylate group or the acrylate group or both the methacrylate group
and the acrylate group. Specific examples are 2,2-bis(4-

* ((meth)acryloxypolyethoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxypolypropoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxypolybutoxy)phenyl)propane,. 2,2-bis(4-

((meth)acryloxypolyethoxypolypropoxy)phenyl)propane, and so forth.

[0047] The 2,2-bis(4-((meth)acryloxypolyethoxy)phenyl)propane
preferably contains from 4 to 20 ethylene oxide groups and more
preferably contains from 8 to 15 ethylene oxide groups. The 2,2-bis(4-
((meth)acryloxypolyethoxy)phenyl)propane can  be  specifically
exemplified by 2,2-bis(4-((meth)acryloxydiethoxy)phenyl)propane, 2,2-
bis(4-((meth)acryloxytriethoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxytetracthoxy)phenyl)propane, 2,2-bis(4-
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dirnethoxystyry1)-5-(2,5-dimethoxyphenyppyrazoline,1-(4-
isopropylpheny1)-3-(2,3-dimethoxystyry1)-5-(2,3-
dimethoxyphenyl)pyrazoline,1-(4-isopropylphenyl)-3-(2,4-
dimethoxystyry1)-5-(2,4-dimethoxyphenyl)pyrazoline,1-(4-tert-
5butylphenyl)-3-styry1-5-phenylpyrazoline,1-pheny1-3-(4-tert-
butylstyryl -5- (4 -tert-butylphenyppyrazoline,1,5-bis(4-tert-
butyf| Qf QWBE?&? 9’5@%?82’ m@PF{%—tert octylpheny1)-32-bis(4-

styr razoli t tylstyry1)-5-(4-tert-
oct ﬁﬁleny Y é{ % h%bc%(@?}/l% 34&1. ear%lgi) 3-(4-tert- 2,2-bis(4-
100¢tyigs ddﬂnﬁ?wmmm%haestyryl -5-phenylpyrazplifigg-
1- phenyl dodecy styry1)-5-(4-dodecylphenyppyrazoline,1-(4-
dodéﬁ%pﬂiﬁﬁ?@@%&d@@ﬂ@l@t ensligrapaiesy|phenyl)pyrazoline2£2-bis(4-

(14('[4 (@Féﬁ%ﬁe%ls g tbu lﬁ?ﬁ%g JSganertbutylphenyl)pyraZé)IT% s(4-

(4-teg RBAAYY H%HH@X tphenyl)fnropan 2,2-bis(4-
1- (4 odecylpheny ) -3-(4-tertbutylstyryl)-5-(4-tert- butylphenyl)pyrazolme

1- EMS@?Q??MF@(%%@MW&Wplhinyol?yrmbes(*
1-(4-dodecylphenyl)-3- (4-tert-octylstyry 4-tert-octylphenyl)pyrazo

1- (4@&%‘&Wéﬂ§1 dederarth i’%‘;ﬂ?‘@paﬁﬂecylphenyl)pyraz% %15(
1-(2 - -
di-n- utéfﬁl‘pu%%?{?w(%? ggcy smh)elg%f %pda%?/lpheny)pyrazollne bis(4

1ph¢QyleBhjdchyaicteetadatantoydphieiDy itprepahetylphenyl) pyrazofineis(4-
1- phenyl -3-(2,6-di-tert-butylstyry1)-5-(2,6-di-tert-butylphenyppyrazoline,
1p ﬁﬁl@mi’@ﬂ PKB @%D@@M?lphenyl)pyrazé’liﬁéﬂSM‘

Ad@é@ﬁ?&l’a@ﬁ yryipgﬂézg eﬁ%X/ bzl:)t ne %@5&&?@{1{‘6 1256

Sl %‘Sé%&%&%@?ﬁ%@fé S buytaerypytezoine, and 1

-3 (Mmtblﬂmmﬁmxmhewmd@mtyry% (3 be  acquired

- terouyphenoyggoling 10058J4 snae compenent (o) may he used
Co., Ltd.). In addition, 2,2-bis(4-
(methacryloxypentadecaethoxy)phenyl)propane can be  acquired
commercially as “BPE-1300” (product name, Shin-nakamura Chemical
Co., Ltd.).
.[0049] The urethane bond-containing (meth)acrylate compounds
can be exemplified by the adducts of (meth)acrylic monomer having OH
in the PB-position with a diisocyanate compound (e.g., isophorone
diisocyanate, 2,6-toluene diisocyanate, 2,4-toluene diisocyanate, 1,6-
hexamethylene  diisocyanate, and so  forth), and - by
tris((meth)acryloxytetracthylene  glycol  isocyanate)hexamethylene

isocyanurate, EO-modified urethane di(meth)acrylate, EO- + PO-

18

FP06-0136-00



10

15

20

25

5components (Cl) may be used in combination. [0059]The blending
proportion for component (Cl) is preferably 0.001 to 5.0 mass parts, more

preferably 0.05 to 0.8 mass part, even more preferably 0.01 to 2.0 ma 06-0136-00
parts, particularly preferably 0.1 to 0.5 mass part, and very preferably 0.2 to

0.4 mass part, in each case per 100 10 mass parts of the total of

components (A) and (B). Achieving both a satisfactory photosensitivity and a

satisfa surgtineesigustbaiatprobidmsgicianen thédedmpotiseaduct
(CI) blendingproportion is outside the range cit ove than when this .
piend ProsTHERGHTI ke SR D 1 st0Hao e Sy rAHEe  of &
deriV@&ffﬁri%iﬂl&ﬂ?" ”ﬁfﬂi&ﬁ@@@lﬁ[ﬁdﬁﬁé@fﬁb@ﬂﬁﬁﬁée&m&%&?ﬂ%beUA-
synthesized by known methods. For example, this pyrazoline derivative can

be obiingutdsiuticnaymh ShitnametkaiarasCiived ¢al apaddse) Grantedpapdaof
Number 2,931,693 or by.synthetic m dsb thereon. FQr example, a
cpech E ULV SA A RISt b Ao GHLBE b E RADA RN -
methed by acsins i specic BeeiaBlegOR OBPAHIL IRRCI SRS
of a base I a water-alcohol mixed solvent. Or, a specific benzaldehyde

compouisiantdon specific acetophenone compound can be condensed in an
organic solvent in the presence of a base catalyst, for example, piperidine.

The £08f%he 25coRpoudtPyidiRlensy YRebetionsareslany/ s thefdBe be

conden known method with a ifi i n r
exaﬁﬁ%&%ﬁ i?‘—%106-0136-(%) reaction irI? gﬁg&ﬁf‘%\}é’%{gﬁ%&% ﬁ%ﬁ%ﬁg&g X%%gr%atﬁé
pyraz@iingsleshmtiiec-aeeatdingéothadrigsant invention. [0061]The pyrazoline
derivative comprising component (Cl) of the present invention may also be

acquireayiphsirerpkexactiiensacyacrylate, |

Stert-but ry1)-5:(4-tert-butylphenyl)pyrazoline (Nippon Chemical Works

Co., ¥ E%Efml iﬁ@ﬂé%ﬁﬁég Snent (C1). [0062]The present
%&H&%&%@Bﬁﬁm@ine derivative comprising

Invenigr RS ,
componént (Cl) with the other components to be one of the main factors that
makerimdphittefynteeihyleseosiiseryésie, 10composition of the present

embodiment to achieve a satisfactorily high
nony?phenoxydecaethﬁeneoxyac){f}t]lgte,

and
nonylphenoxyundecaethyleneoxyacrylate. A single one of these can be
used or two or more can be used in combination.

[0051] The above-cited (meth)acrylate compound that contains the
phthalic acid skeleton is not particularly limited as long as it contains the
phthalic acid skeleton (the structure given by removing the hydrogen
atoms from the two carboxy! groups of phthalic acid) and contains the
methacrylate group or the acrylate group or both the methacrylate group
and the acrylate group. Specific examples thereof are vy-chloro-f-
hydroxypropyl-p’-(meth)acryloyloxyethyl-o-phthalate, B-hydroxyalkyl-
f’-(meth)acryloyloxyalkyl-o-phthalate, and so forth.

[0052] The blending proportion for the component (B)
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photosensitivity and resolution in direct imaging exposure. [0063]Based on
considerations of adhesiveness and sensitivity, the photosensitive res

i
composition of the present embodiment more preferably additionally cc? {0136-00

a 2,4,5-triarylimidazole dimer or 15derivative thereof component (C2) as a
photopolymerization initiator in addition to component (C1). The use of the
abovementioncd component (C2) is effective to further enhance

photbbeRRIINEsABD | GRsRP oG4 theé Jass anasirvienizeibvinnsebaniisd

ifically: lifiad by, 2-(Qsghl -4 5-diphenylimidazale dj
B e SO R e AT 56 s
2-(oflygtaphred i frstip hepdiattnati e dB0eha23 pRs R ednerist) o1 00

diphenylimidnzole diner, 2-(p-methoxypheny0-4,5-diphenylimidazole dimer,

and soafsrpanssidgleecintabfaheseponeotsr(torenef (RosdVhaoiibnbliowling
b d . 25[0065]The blendi ion for, th

S SIS oS HEP o At AT 515 GRS LU bR (e

is prefecabbrldy  PAS-IRRNEE 20 MASHRHUBND R RISHERP WA e

mass parts, even'more preferably 1 to 5 mass parts, and particularly

preferfiligr3eintiomeds sapgr sainl eadtenadepbictimapsopartsof thectaids 030
components (A) and (B). Achieving the effects cited above for the addition of

compBRENHED) 1408 PRARGUEIEr eBigise fBRdstR B s ntasesbbietHe

blendin ion i S 0. a Qﬂﬁt hi ing .20
partg %%ﬁﬁg%{réaggirﬁt‘h%?e ects ofﬁt]gge jt%er cogp%‘%ﬁ%%&ﬁhe ionow?nla
photgpetymendaied i@ﬁf@éprs may also be added to the photosensitive resin

composition on an optional basis in 10 addition to components (Cl) and %CZ):
count8RAHerivativias rasphaaofetivative comprising component (Cl) is

N,\I'-tetraalkyl-4,4.-diaminobenzophenones such as . .
NN AR - BSOS ore (Hfer Borbeot otherwise
N, NrigirasthidyHdndiadine RazaRNENCae] GRE SRR RERBRI KSR Xy
such as 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-1- one,
2-methy 12 dkylorifiectimopobpan,laode; andl so foahdguhrmondssnoh af a, b,

alkylanthraquinones and so forth; benzoin ether compounds such as benzoin
alky| @& &Sah P ﬁﬂffh;iéﬁ%!ﬁ%@}ﬁﬁ&%@sﬂcﬂﬁ%@@ﬁ 1 one another.

alkyl {ns, an : I vat ik di

and igqgﬂm; acridlne8 %éggﬁ'\%géée&? és%ﬁ&a?@%ﬁggjﬁc%g%w} 5%9%

1,7-dis@hatriineghepsasecandi Sedoth; metveipsiBophgmlgiydineyl, tert-

N-phenylglycine derivatives, and so forth. [0067]In addition to the

com@wbﬂtgeatg@@twe@mdﬁ@sa@e%m ¥HotEsithee thesprespdiegitdhe

of th%\.ﬁﬁa %‘:antcl,e Ebgggn c nl}lpé%fr?élaaﬁlyfonnula (1) is preferably 1 to 6, more
preferably 1 to 4, and particularly preferably 1 or 2.
[0055] From the perspective of bringing about additional
improvements in the sensitivity and solubility, pyrazoline derivatives are
preferred within the range available to component (C1) in which R is C;.
10 alkoxy or Ci3 alkyl. Moreover, 1-phenyl-3-(4-methoxystyryl)-5-(4-
methoxyphenyl)-pyrazoline is particularly preferred from the perspective

of ease of synthesis and bringing about an increased sensitivity, while 1-

20



25additionally contains leuco crystal violet. This makes it possible to achieve
additional significant improvements in the balance between FP06-0136-00
photosensitivity and resolution for the photosensitive resin compositiorﬂ?%é)l%‘oo
present embodiment. Leuco crystal violet has the properties of a photodye in

that it develops a particular color upon absorbing light, and it is believed that

leuco crystal violet accomplishes the effect cited above 5for it based on this

prop@hgnidebdprisopamdabind pertbétentony imayingnrzeliact more  is
ffectivel blendi tion.for the | | violet jn th :
o e e e RN Rl Soiby, and
0.01 %gliggaﬁwﬁ%%@msﬁ%m@%ﬁém&mi 1ass 10parts, in each

case per mass parts of the total of components (A) and (B). [0069]In
additje036khe cohpomentbalretahdpesttibell abwre, thelihdiosemiinengesia

composition of the present empodiment may, optignally, contain other , .
RS AT PO RS T AP LiAna g8 P BRPIQSRBR ke esin
other, c&ﬁ% ' gl s '

disco(%}gl |é§i‘|t?|‘%?bltors; ﬁ%%@g%} @E@?E%ggesulfégg?na%%%ﬁg b;%sure,
forthipégnvenis]diligtls; défoamersiftamebssapdants;fstabiizersyadhesion) is
promoters; leveling agents; str%f) ing promoters; antioxidants, fragrances;

imagnTg sl e ablrasid G udsimiers her 40 euaaad 4pote prsiesbly
mass J g%l pg rfl%gsq s.Rats gsfsth% 3}9%(5) omponents (A) and (B).

[0076 € photosensitive resin composition of the present  embodiment is

prefefadhyysed tOTREM GrisiihB iR by €X IR BTN NGA RS-

the wavelength range from at least 350 nm to less 25than 440 nm (more

preferstiyos3pheRei s brubs-heprriEninght having a peahinyhe-(4-

Waverlr?gt%@ngas%ﬁggj(azmethoxyphenyl)pyrazoline, 1,5-bis-(4-
methoxyphenyl)-3-(4-methoxystyryl)pyrazoline, 1-(4-isopropylphenyl)-
3-styryl-5-phenylpyrazoline, ' 1-phenyl-3-(4-isopropylstyryl)-5-(4-
isopropylphenyl)pyrazoline, 1,5-bis~(4-isopropylphenyl)-3-(4-
isopropylstyryl)pyrazoline, 1-(4-methoxyphenyl)-3-(4-tert-butylstyryl)-
5-(4-tert-butylphenyl)pyrazoline, 1-(4-tert-butylphenyl)-3-(4-
methoxystyryl)-5-(4-methoxyphenyl)pyrazoline, 1-(4-isopropylphenyl)-
3-(4-tert-butylstyryl)-5-(4-tert-butylphenyl)pyrazoline, 1-(4-tert-
butylphenyl)—3-(4—isopropy1'styryl)—5—(4-iéopropylphenyl)pyrazoline, 1-
(4-methoxyphenyl)-3-(4-isopropylstyryl)-5-(4-
isopropylphenyl)pyrazoline, 1-(4-isopropylphenyl)-3-(4-methoxystyryl)-
5-(4-methoxyphenyl)pyrazoline,  1-phenyl-3-(3,5-dimethoxystyryl)-5-
(3,5-dimethoxyphenyl)pyrazoline, 1-phenyl-3-(3,4-dimethoxystyryl)-5-
(3,4-dimethoxyphenyl)pyrazoline, 1-phenyl-3-(2,6-dimethoxystyryl)-5-
(2,6-dimethoxyphenyl)pyrazoline,
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FP06-0136-00 least 350 urn to less than 440 Inn may be a known light
source, for example, a light source that effectively emits, for example,
ultraviolet radiation or visible light, such as a carbon arc lamp, mercurfgggé
arc lamp, high-pressure mercury lamp, xenon lamp, Ar ion laser,
5semiconductor laser, and so forth. [0072]Light sources that can be

effectively used in the direct imaging technigue described below can be
exenhffieeyhy 27 Srgom gl rasdy ailiting foftrae Suaiiica sonyiavoiaey

R A RS

prefquigekiidrsapandifiihihe AISPRSHIE Llheinh sl MIIsyeasdiierm

the resist pattern. In addition, a digital direct exposure instrument, for

exarhpiémeshophenittide(AdrEniethonitdeiVia-Aethanics, Ltd., may

| d. [0073] Alt tively, with d to,light df
e e R AR re mesoury 1t S TR S achaele,
the '&ﬂﬁ@ﬂ#ﬁ(#f sedEmHhighalipRshYEpasb i light witha 1 (4.

wavelength of not more than 365 nmhas been cut. A filter for cutting the light

with iaethveigrignydf-def)te dirtteahdagStyny et (eexemplified by the
SCF-1008-39L (trade name) sharp cut filter from @Sigma Koki Co., Ltd., and
E‘B%vctral filter from ASARDS

by tHETPREEO R RAFAEY Haexapbenybg-(2.5-

[007 ngq.g ittveresj i$io %&gﬂ hereinabove may,
be cgiagtg asal ﬁ?réts\; sfgortlﬁgﬁr%{g%%%r%&ﬁ, .g., (J:%%%ér, a copper arITPOJfL
iron ragdiroxylienydle-énd -enediterduag bl ZhBen used, optionally after
coating with a protective film, or it may be used for photolithography in the

formddmeibermbsanbinyeeriinent FP06-0136-do(daneieeypbienyljebBiA-

St S ) ¥ AP R SR RS AT 2 HS, 1-(4-tert-
butylphenyl)-3-(3,5-dimethoxystyryl)-5-(3,5-
dimethoxyphenyl)pyrazoline, 1-(4-tert-butylphenyl)-3-(3,4-
dimethoxystyryl)-5-(3,4-dimethoxyphenyl)pyrazoline, 1-(4-tert-
butylphenyl)-3-(2,6-dimethoxysfyryl)-5—(2,6—
dimethoxyphenyl)pyrazoline, ' 1-(4-tert-butylphenyl)-3-(2,5-
dimethoxystyryl)-5-(2,5-dimethoxyphenyl)pyrazoline, 1-(4-tert-
butylphenyl)-3-(2,3-dimethoxystyryl)-5-(2,3-
dimethoxyphenyl)pyrazoline, 1-(4-tert-butylphenyl)-3-(2,4-
dimethoxystyryl)-5-(2,4-dimethoxyphenyl)pyrazoline, 1-(4-
isopropylphenyl)-3-(3,5-dimethoxystyryl)-5-(3,5-
dimethoxyphenyl)pyrazoline, 1-(4-isopropylphenyl)-3-(3,4-
dimethoxystyryl}-5-(3,4-dimethoxyphenyl)pyrazoline, 1-(4-

isopropylphenyl)-3-(2,6-dimethoxystyryl)-5-(2,6-
dimethoxypheriyl)pyrazoline, 1-(4-isopropylphenyl)-3-(2,5-
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present embodiment is shown in Figure 1 in schematic cross section. The
photosensitive element 1 shown in Figure 1 is constituted of a support 10 5

and a photosensitive layer 14 disposed on the support 10. The photos%ﬂgﬁt\ﬂel%‘oo

layer 14 comprises the photosensitive resin composition of the present
embodiment as described above. [0076]The thickness of the photosensitive

layer 14 is not particularly restricted, but is preferably approximately 1 to 100
i.tm dumq@mmmlhbéécdwmhewgﬁyéhatm@hnﬁe photosensitivie(4-

| 14 t id ite t t 10, Thi tective fil b
el BGEEY N b iy AN B PO EHy ez and oo forh: preferably
has giaadesiNmEHEEYHYSIRe Photosensitive fayRb At iRAbisIeps 1 the

adhesive strength between the support 10 and the 15photoSensitive’layer 14;

and diretgtably styaygvs-(Seytitikthdeg pipasilipykiolierample, poljdihyiane
terephthalate, polypropylene, polyethylene, polyester, and so forth, can be
suit§b1 Ut é@(}pfk—én TYSRMEkAEES s preferablylﬂg%d'éﬁw'tert"

00 itigngt itive | 14, .
Do A e B o andior an e Siert
layebueytpheyBiioping fayeityadhesisylavel fight-absdrngdenapteas )-3-

bather Iaier, and so forth, may additionally be disposed in the photosensitive

elensbrv - Jothenyhyisreliaensitive biahsawd B d4ntee-estalsbayioredoivste

25b [ h itiv [ iti h h

iy s O stve tnyer 147D MAG ohr e LRy S PEE

FPO@C%WWW“‘?Mﬁ @ﬁ?m@%t?ﬂ‘?”%%ﬂdﬁ??%lme,
i

coater, gravure coater, air knife coater, die coater, bar coater, and so forth.

Dryihgpbanytle3ctiriderisay sty kb I4dciaoeapniesyb)pprazinliness. 1-(4-

ot o o : > )
ore BRSO PIGRA, ELRaoB B R A O oY BB IBY AR50 tb-
60 massp ReyIpHERY BOMILRSOBRNI RGNS Plyatesgnsitive resin

composition dissolved in a solvent such as, for example, methanol, ethanol,

acelonty] phetyl )pthylzctone, netiye@diosdhlesethyb gdlestlvetytisiyens,5-

N,N-dimethylformamide, 10 propylene glycol monomethyl ether, and so

fortfoteri-25hikebesVenraiaHESr eceding. HowWéVEPIgRY lhermbot-Ssiatial

. . ! T |
B B A DI RIS LR
subseeenNreoEsSeEl-1olRa81pheavihisined phofosensitiedeieristy])-3-
either as such or after the additional lamination of the aforementioned

proté‘btt?étfmﬁdﬁt}ﬁ'ﬁlh%(é}s@ﬁ%iﬂw 199@?11]@}3_@'{13@5,1'@” example, v&o(ﬁr@ﬁﬁp

SRR L SRR T R R e
di-n-butylphenyl)-3-(4-dodecylstyryl)-5-(4-dodecylpheny)pyrazoline, 1-
phenyl-3-(3,5-di-tert-butylstyryl)-5-(3,5-di-tert-butylphenyl)pyrazoline,
1-phenyl-3-(2,6-di-tert-butylstyryl)-5-(2,6-di-tert-butylphenyl)pyrazoline,
1-phenyl-3-(2,5-di-tert-butylstyryl)-5-(2,5-di-tert-butylphenyl)pyrazoline,
1-phenyl-3-(2,6-di-n-butylstyryl)-5-(2,6-di-n-butylphenyl)pyrazoline, 1-
(3,4-di-tert-butylphenyl)-3-styryl-5-phenylpyrazoline, 1-(3,5-di-tert-
butylphenyl)-3-styryl-5-phenylpyrazoline, 1-(4-tert-butylphenyl)-3-(3,5~
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20suitably used as the core, for example, a core of polyethylene resin,

- polypropylene resin, polystyrene resin, polyvinyl chloride resin, ABS resin
(acrylonitrile-butadiene-styrene copolymer), and so forth. [0082]An entiP06-0136-00

separator is preferably disposed at the cnd surfaces of the wound-up
photosensitive element roll in order to protect the end 25surfaces, and a
moisture-resistant end separator is preferably employed from the standpoint

of thii-tesistaylstyoredefe (Biiodi-tee wayimbany iposzolize,oond 1-(3,5-di-
photosepsitiye. element rollis, preferably, packag apped in a black sheet
thattﬁgégﬂgiplﬂ%ﬂh %@e#%ﬁ&%f@ufgé%gﬁkﬁém%@%?%e present
emqﬂﬁgﬁm [ﬁNHQ'ﬂgiﬁ(gpsist pattern comprises a photosensitive layer
formati ste%s? ? hich a photosensitive layer comprising the
aboj@od@jcribed Ahstogknsituepresintc6BiPosition bé thegar esentemboditoent

is formed on a substrate; an exposure step, in which a prescribed region of
the pABIBSBABIVE L) /BIEY by M5sddNE M MRs a peak in the prescribed

wav, h range; an vel . in whi resj ern.i
formC0 b3 deveiopiio e b b O RS ok AR S edesebty
spegfimitotiemeihed siike RiesepefeROMMBINS AL QIR ¢8I, even
pattern comprises a photosensitive layer formation step, in which a

photossagitkietabby 6dhprshi masatsresdpsdiibdarhorssersitvd rbsin 0.5
composition of the present emhaqdiment is.fgrmed 15 on.a substrate; an

cxpUSERS B SRONFRCK BRI B Tc8 OrAcPAtS BHEko o GO T 100
expased (BdebidhanbasaPsaicBIBGHAEIPAghIaNes MAmALAAS! Gofh
nm to less than 440 inn; and a development step, in which a resist pattern is

formetidipctere ghiotpsee etipityedphatosaisitivtzy ezsdlisonetbndsoto be
forming a resist pattern is_described 20in the foIIowin%. [0085]The

aboViRSBHIINETPRBIoSERSTIVIRGISHRIMOBEHe frddeRlaIMSdiRIOROEHAbdS

U0 IRAIREE G AR RARNIAD Poporin i
within the cited range.
[0060] The pyrazoline derivative comprising the component (Cl).
of the present invention can be synthesized by known methods. For
example, this pyrazoline derivative can be obtained by the synthetic
method described in Japanese Granted Patent Number 2,931,693 or by
synthetic methods based thereon. For example, a specific benzaldehyde
can first be condensed by a known condensation method with acetone or
a specific acetophenone compound in the presence of a base in a water—
alcohol mixed solvent. Or, a specific benzaldehyde compound and a
specific acetophenone compound can be condensed in an organic solvent
in the presence of a base catalyst, for example, piperidine. The chalcone

compound yielded by these condensations can then be condensed by a

known method with a specific hydrazine compound, for example, by
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removed (in those instances where the photosensitive element has a

25protective fil d the phot itive | , While being heated t
protective film) and the photosensitive layer, while being heate qu)odg-OlSG-OO

70 to 130C, is then laminated under reduced or ambient pressure ont
FP06-0136-00 the substrate by press-bonding at a pressure of about 0.1 to 1
MPa (about 1 to 10 kgFem?2) to form a photosensitive layer on the substrate.
This substrate suitably takes the form of, for example, a copper-clad laminate
comisasHETCEpBEE TSI asish sseoH o bripthisithe Prarling derivative
500@1&{@&1 a di ectricésrg&telzrrli\z}légggh as, for example, glass fiber- reinforced
epoxy resin. %0 e exposure sfle'p, light (active light) is irradiated on

pregwiEaq regionsief ibsefmsﬁéeﬂéﬁwdweé%ﬁﬁ%mﬁg eBrHpsoRRsEe) of
0 the

wherein these prescribed regions correspond desired resist pattern.
10 This presest rercention carjedlsutisyarquasid dxp psurcdasehhidleiy Witk
exposure is ¢arried out through a mask pattern or.by a direct imagin )
expé%ﬁfgqggﬁm'gﬂ(: '%?%E&%%Hfﬁ%ﬁ@@ o_s&t@_ﬂﬁl?p exﬁ%ﬁfpé?al
and ge e yheraly ] ditechimaging e XRaaHHt I SonRR & gtq;)?”ed n
terms of, inter alia, resolution. Known fight sources cah be used as the 15
soulg®6Lihe actiVedigitstart dxammitesligmsiderdbs taustadfitledypgmitoline

ultraviolet radiation or, visible light, such as a carbon arc lamp, mercury vapor
arc 13pRDY kY R-pRERTI NG SRmARORMRb (Cnowithnibe Atlish regaponents to be

semiconductor laser oforth, [0087]A ditect | ing technigue. is .
il eTR e R A S TR R
and gighpesabiiaT Hersesncasibatiiaeheysrhinvib e dscRtiegiRg high
technique can be exemplified by an argon gas laser emitting light at 364 nm,
a sofitiatostaseieiyiaing tigel di e Smares gallagingirig®sype blue laser
emitting light at 405 nm, and so.forth., The galliym nitride-type, blue Jaser is
25U lused tHERBAN B PO AR s e BB B S B GA he
easiy, IgHEe1eSIStRAC I BLHERN of C{Eétak?g@'s%?fte)éﬂ?ﬁéiﬂ?[nent more
FP06-0136-00 instrument, for example, the "DE-1API" (trade name) from
Hitaplhe Miabie chakiitondlly maynédsosbeaustd, jopkajihmidaecdé thdidisect or

imaging technique makes it  unnecessary to_use a phototool to form the
Wiri@gﬁﬁ@ﬁg %heaggﬁigq;mponent (C2) as"a photopolymerization initiator in

addition to component {(C1). The use of the abovementioned component
(C2) is effective to further enhance photosensitivity and resolution.
[0064] The 2.4,5-triarylimidazole dimer can be specifically
exemplified by 2-(o-chlorophenyl)-4,5-diphenylimidazole dimer, 2-(o-
chlorophenyl)-4,5-di(methoxyphenyl)imidazole dimer, 2-(o-
fluorophenyl)-4,5-diphenylimidazole dimer, 2-(o-methoxyphenyl)-4,5-
diphenylimidazole dimer, 2-(p-methoxyphenyl)-4,5-diphenylimidazole
dimer, and so forth. A single one of these or two or more of these in
combination can be used as component (C2).

[0065] The blending proportion for the 2,4,5-triarylimidazole

dimer or derivative thereof comprising component (C2) is preferably 0.1
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5the use of a sharp cut filter is also rendered unnecessary when the light

source is a laser that emits light at the prescribed wavelength. [0089]The Igglat136 00

under consideration may be light from a light source that generates adivg
light having a peak in the wavelength range from at least 350 nm to less than
440 urn or may be light adjusted, for 10 example, by dispersion with a filter,
in such a manner that a peak is in this wavelength range. The details of this

lighti@odftenaes opastavisaare Besfrrallyh8-detaild Pravassdnastiveayethenore
description.qf the photosensitive resin comppsition. [0090]After exposure, the
o U B DA ERA iy P BN RGP <o SIERS Pars,
prespnt Al & {8 et AP HAS P Ee SFSREM RS IOnARHRIARNTRN MeErBY
the regions not subjected to photoexposure are removed, for example, by wet
develohmesimg shegedfdetretitsd g sokstitor, the exalitiva, eincagueonsnalER) to

solution, a water-based developjng solution, organic solvent, and so forth,, or
by dfy 568 ee@asn%amﬂqé%fﬁa ﬁ&m fﬁaq%o%mc Py Hdae

d jed
oG DRI, L USE Uapiais, a0 it 1CBETHHG a0.cacs e

solutigiiysedripiatieraleffoent cithdetheexemplifiaifay 0.1 to 5 mass%
aqueous sodium carbonate solutions, 0.1 25to 5 mass% aqueous potassium

carddiff@! solutiohbeolelie wingm Hwiepplaneradion Mitirigesalimds, be
and s forth, The f the FP06-0136-00 aqueous alkali solution i ..
‘?%ﬁﬁ{/ itr?tﬁ%e E’IH"% SHYEYS ffsé%a"ﬂls*‘r%%Sﬁl"n e ft Oé%éoélcﬁlﬁsht%s&sagl

prefgra range rom mperature may

apprRfiAkhin t8SPeRsHEmdRseXanInie e sptubiity ebihe.photasameiiiess;
layer. A surfactant, defoamer, organic solvent, and so forth may also be
addégnadhbeagues ushhikaitatohalioy -5 hel rasin tdreninoplencesist pattdrn as
may as necessary, be subjected to additional curing after the development
Stop N P oAU AOIP R EBRBERT RIS SKRIBRGhcONPG-

may; € heatl ot e
abo6%%%@{?\%3%1@%%%%%?%%&%%5%gép?g%%’[ em Botl)gzailﬂlrr‘1£er11£tg ore
prockicihgad 2Chesntdddwdiingthgtathiagpilirtédnuirplphicaphinidimedibreqgh
a conductor pattern formation step in which a conductor pattern is formed on
the Sfttermaneibndd siibématbyicimismdirdsmopilingpreranak-one, and

descrogd ghoye The candcler patlam i ormed by usino dhe develgeed
resist pattern as a mask and treating the unmasked, exposed coppeér 1ol

regi@ﬂ%Pyc%ﬂf?@wﬂd@eéﬁeﬂ, 9" ierpiieaRiohiBthMating apdfeptforberZifin

plating method can be exemplified by copper plating, solder plating, nickel

platingtgeidnsiatisgchnasolfenribichiliy benpelssarriedduseisifufifor benzil

example, a.cupric chloride solution,.ferric chloride solution, bagic etching .

SolufIBRVEHISD ROIEA, e DAL N o iR R S0 Torth; acridine
~ derivatives such as 9-phenylacridine, 1,7-bis(9,9'-acridino)heptane, and

so forth; as well as N-phenylglycine, N-phenylglycine derivatives, and
so forth.

[0067] In addition to the components described hereinabove, the
photosensitive resin composition of the present embodiment preferably
additionally contains leuco crystal violet. This makes it possible to

achieve additional significant improvements in the balance between

26



10

15

20

25

20 enables the formation of a conductor pattern by the selective formation of

a conductor layer in the trench regions (exposed regions of the substrate) in
y g (exp g ?e]éﬁééﬂ/l%“oo

the resist pattern. Or, conversely thereto, a conductor layer can be se
formed in those regions protected by the photosensitive layer that remains
post-development. 25[0093]After the etching or plating treatment, the
photosensitive layer forming the resist pattern is stripped off, for example,

usinghatoFmeBigL3cnd RAnBliesdnitie mbreessiliy aresinecaaparision

alkali agueous sojution used far development, thus yielding a printed wirin
poatt SR L <A S Cr DT L LB G B THE U
bas ﬁﬁ‘ﬂé&?b‘ﬁﬁ%ﬂﬂq{‘ Mb%@@ﬁ&?fﬁ%?%@léﬂﬁﬁ&%ﬁ%%iﬁ@%ﬁ and
sodium 5hydroxide solution, a 1 to 10 mass% aqueous potassium hydroxide
solutidn beticsedftet. |Fheotecysiigud elst daocstjpistieththpedfostoiitiv ebayer
canF%e exempljfied py immersion, spraying, and so forth. [0094]Printed wiring
boa §,1'fﬁ?a§?érﬁﬁl IS RAARSRY printed wiring boards having small-diameter

thro les, cag; [ I gt '
desg%g%?hereinayblg\%&[o%glé {Sﬂtﬁ tg‘l%léﬁ e% %%ﬁe%%ﬁéﬁg%@gg%\%}%g n
are gffsctivedlyatibeebluiding pyassutionefdiothis haidimiegstal tvéobsededihg

embodiments. EXAMPLES 15[0096]The present invention is described in
addBRASGRRIYS (RESEXarpIRRAMEORIIN, biheth®Tsestnt fRkadERgaHhots

T SO Bt G

ion of pho Sitive Tésin com SOlutions

starpagnatesiin shawreinl DBkeads haGsTRREetilCT sbayWoHR TR IR Yo
3, air?%gtthe 4,4'-bis(diethylamino)benzophenone shown in Table 3 t( )2
(ablBYiated as EAB in Table 3) were intermixed to uniformity in the amounts

comBine acd AN ORI ECTRPREHY SSe kAR BT Che

T SEOTAGE SLSEISIN: oy mbodment mey
optionally contain other additives, e.g., dyes such as malachite green and -
so forth; photodyes other than leuco crystal violet, such as
tribromophenyl sulfone; thermal discoloration inhibitors; plasticizers
such as p-toluenesulfonamide and so forth; pigments; fillers; defoamers;
flame retérdants; stabilizers; adhesion promoters; leveling agents;
stripping promoters; antioxidants; fragrances; imaging agents; and
thermal crosslinkers, in each case at about 0.01 to 20 mass parts per 100
mass parts of the total of components (A) and (B).
[0070] The photosensitive resin composition of the present
embodiment is preferably used to form a resist pattern by exposure to
light having a peak in the wavelength range from af least 350 nm ‘to less
than 440 nm (more preferably 335 to 365nm or 405 nm).

[0071]1 This light having a peak in the wavelength range from at
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FP06-0136-00 (abbreviated as PYR-M in Table 2),

1-pheny1-3-(4-isopropylstyry1)-5-(4- isopropylphenyl)pyrazoline (abbﬁ‘ﬁ‘éegns-oo

as PYR-l in Table 2), and 1- phenyl-3
-(4-tert-butylstyry1)-5-(4-tert-butylphenyl)pyrazol the (abbreviated as PYR-B
in Table 3). 5[0098]A higher solubility in solvent is desirable for the PYR-M,
PYR-I, and PYR-B from the standpoint of brln%&g about a better balance

beteash thelsanaifividesh dhas AdRoRA Bgh lightitapsuce, for

preparatlo oft oto S [ N thu .
prowées 13 ec %lrlf:t WOTK %b%fg fi?r?é%@%fy o?%%pl\%?‘ 0 Dij ?ﬁra\élolet
PY'%aalatleOdmblﬁbl@rl@gh@'\sezi&aﬁs?aCeaﬂﬁﬁ@mI[aﬂﬂblﬁlérclﬂgﬁ%wlarb
Starting material Blending quantity (g) Component (A)

2-miseimngxy Sighgiiessieise mmumf lwepacKgiRoacidanghylAr ion laser,
methacrylat % 1 %5/5 tratlo weight-average molecular
Welﬁﬁ 5% 5t rs8f olids fraction: 163.1 mg KOH/g

[0072] Light sources that can be effectively used in the direct

imaging technique described below can be exemplified by an argon gas -
laser emitting light at 364 nm, a solid UV laser emitting light at 355 nm,
a gallium nitride-type blue laser emitting light at 405 nm, and so forth.
The use of the gallium nitride-type blue laser is preferred thereamong
from the perspective of being able to more easily form the resist pattern.
In addition, a digital direct exposure instrument, for example, the “DE-
1AH” (trade name) from Hitachi Via Mechanics, Ltd., may also be used.
[0073] Alternatively, with regard to light sourced from a mercury
lamp, for example, a high-pressure mercury light, active light (for
example, the h-line) can be used from which at least 99.5% of the light
with a wavelength of not more than 365 nm has been cut. A filter for
cutting the lighf with a wavelength of not more than 365 nm can be
exemplified by the SCF-100S8-39L (trade name) sharp cut filter from
Sigma Koki Co., Ltd., and by the HG0405 (trade name) spectral filter
from Asahi Spectra Co., Ltd.

[0074] The photosensitive resin composition as described
hereinabove may be coated as a liquid resist on a metal surface, e.g.,
copper, a copper alloy, iron, an iron alloy, etc., and théreaﬁer dried and
then used, optionally after coating with a protective film, or it may be

used for photolithography in the form of the photosensitive element -
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described below.

[0075] A suitable embodiment of the photosensitive element of the
present embodiment is shown in Figure 1 in schematic cross section. The
photosensitive element 1 shown in Figure 1 is constituted of a support 10
and a photosensitive layer 14 disposed on the support 10. The
photosensitive layer 14 comprises the photosensitive resin composition
of the present embodiment as described above.

[0076] The thickness of the photosensitive layer 14 is not
particularly restricted, but is preferably approximately 1 to 100 pym. In
addition, a protective film may be coated on the photosensiti\}e layer 14
on the side F1 opposite the support 10. This protective film can be
exemplified by films of polyethylene, polypropylene, and so forth;
preferably has an adhesive strength with the photosensitive layer 14 that
is less than the adhesive strength between the support 10 and the
photosensitive layer 14; and preferably is a low-fisheye film.

[0077] A film of, for example, polyethylene terephthalate,
polypropylene, polyethylene, polyester, and so forth, can be suitably
used as the support 10; its thickness is preferably 1 to 100 pm.

[0078] In addition to the support 10, photosensitive layer 14, and
protective film as described above, a protective layer and/or an
intermediate layer, e.g., a cushioning layer, adhesive layer, light-
absorbing layer, gas barrier layer, and so forth, may additionally be -
disposed in the photosensitive element 1.

[0079] The photosensitive element 1 can be obtained, for example,
by coating the photoseﬁsitive resin composition on the support 10 and

then drying to form the photosensitive layer 14. Coating can be carried
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out by known methods, for example, a roll coater, comma éoater,
gravure coater, air knife coater, die coater, bar coater, and so forth.
Drying can be carried out at 70 to 150°C for about 5 to 30 minutes.
[0080] Coating of the photosensitive resin composition on the
support 10 is preferably optionally carried out by the application of an
approximately 30 to 60 mass% (as solids) solution comprising the
photosensitive resin composition dissolved in a solvent such as, for
example, methanol, ethanol, acetone, methyl ethyl ketone, methyl
Cellosolve, ethyl Cellosolve, toluene, N,N-dimethylformamide,
propylene glycol monomethyl ether, and so forth, or in a mixed solvent
of the preceding. However, the amount of residual drganic solvent in the
photosensitive layer after drying is preferably brought to 2 mass% or less
in order to prevent diffusion of the organic solvent in subsequent
processes.

[0081] The obtained photosensitive element 1, either as such or
after the additional lamination of the aforementioned protective film on
the photosensitive layer 14, is then, for example, wound up on a

cylindrical core and stored. This wind up is preferably carried out in such

-.a manner that the support 10 faces to the outside. A plastic core can be

suitably used as the core, for example, a core of polyethylene resin,
polypropylene resin, polystyrene resin, polyvinyl chloride resin, ABS
resin (acrylonitrile-butadiene—styrene copolymer), and so forth.

[0082] An end separator is preferably disposed at the end surfaces
of the wound-up photosensitive element roll in order to protect the end
surfaces, and a moisture-resistant end separator is preferably employed

from the standpoint of the resistance to edge fusion. The wound-up
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photosensitive element roll is preferably packaged wrapped in a black
sheet that has a low moisture permeability.

[0083] The method of the present embodiment for forming a resist
pattern comprises a photosensitive layer formation step, in which a
photosensitive layer comprising the above-described photosensitivé resin
composition of the present embodiment is formed on a substrate; an
exposure step, in which a prescribed region of the photosensitive layer is -
exposed to light that has a peak in the prescribed wavelength range; and
a development step, in which a resist pattern is formed by developing the
exposed photosensitive layer.

[0084] More specifically, the method of the present embodiment
for forming a resist pattern comprises a photosensitive layer formation
step, in which a photosensitive layer comprising the above-described
photosensitive resin composition of the present embodiment is formed
on a substrate; an exposure step, in which a prescribed region of the
photosensitive layer is exposed to light that has a peak in the wavelength
range from at least 350 nm to less than 440 nm; and a development step,
in which a resist pattern is formed by developing the exposed
photosensitive layer. This method of forming a resist pattern is described
in the following.

[0085] The above-described photosensitive element of the present
embodiment can be suitably used in the photosensitive layer formation
step. When the photosensitive element is employed, the protective film is
removed (in those instances where the photosensitive element has a
protective film) and the photosensitive layer, while being heated to about

70 to 130°C, is then laminated under reduced or ambient pressure onto
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the substrate by press-bonding at a pressure of about 0.1 to 1 MPa (about
1 to 10 kgflem®) to form a photosensitive layer on the substrate. This
substrate suitably takes the form of, for example, a copper-clad laminate
comprising copper foil disposed on one or both surfaces of a layer
comprising a dielectric material such as, for example, glass fiber-

reinforced epoxy resin.

[0086] In the exposure step, light (active light) is irradiated on

prescribed regions of the photosensitive layer laminated on the substrate
wherein these prescribed regions correspond to the desired resist pattern.
This exposure can be carried out by a mask exposure technique in which
exposure is carried out through a mask pattern or by a direct imaging
exposure technique such as Jaser direct imaging exposure, DLP exposure,
and so forth, wherein a direct imaging exposure technique is preferred in
terms of, inter alia, resolution. Known light sources can be used as the
source of the active light, for example, light sources that effectively emit
ultraviolet radiation or visible light, such as a carbon arc lamp, mercury
vapor arc lamp, high-pressure mercury lamp, xenon lamp, Ar ion laser,
semiconductor laser, and so forth.

[0087] A direct imaging technique is suitably used in this
embodiment from the standpoints of high sensitivity and high resolution.
Light sources that can be used in the direct imaging technique can be
eXempliﬁed by'an argon gas laser emitting light at 364 nm, a solid UV
laser emitting light at 355 nm, a gallium nitride-type blue laser emitting
light at 405 nm, and so forth. The gallium nitride-type blue laser is

suitably used thereamong from the perspective of being able to more

easily form the resist pattern. In addition, a digital direct exposure
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instrument, for example, the “DE-1AH” (trade name) from Hitachi Via
Mechanics, Ltd., may also be used.

[0088] The use of the direct imaging technique makes it
unnecessary to use a phototool to form the wiring pattern. In addition,
the use of a sharp cut filter is also rendered unnecessary when the light
source is a laser that emits light at the prescribed wavelength.

{0089] The light under consideration may be light from a light
source that generates active light having a peak in the wavelength range
from at least 350 nm to less than 440 nm or may be light adjusted, for
example, by dispersion with a filter, in such a manner that a peak is in
this wavelength range. The details of this light source are otherwise the
same as the details provided above in the description of the
photosensitive resin composition.

[0090] After exposure, the support on the photosensitive layer is
removed when the support is present and a resist pattern is subsequently
formed by development whereby the regions not subjected to
photoexposure are removed, for example, by wet development using a
developing solution, for example, an aqueous alkali solution, a water-
based developing solution, organic solvent, and so forth, or by dry
development. The development method is not particularly limited, and
development can be carried out by such methods as, for example,
dipping, spraying, brushing, slapping, and so forth. _
[0091] The aqueous alkali solution used for development can be
exemplified by 0.1 to 5 mass% aqueous sodium carbonate solutions, 0.1
to 5 mass% aqueous potassium carbonate solutions, 0.1 to 5 mass%

aqueous sodium hydroxide solutions, and so forth. The pH of the
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aqueous alkali solution is preferably in the range from 9 to 11 and its
temperature may be adjusted as appropriate in response to, for example,
the solubility of the photosensitive layer. A surfactant, defoamer, organic
solvent, and so forth may also be added to the aqueous alkali solution.
The resin forming the resist pattern may as necessary be subjected to
additional curing afier the development step but prior to the formation of
the conductor pattern; this additional curing may be effected by heating
at about 60 to 250°C or by photoexposure to about 0.2 to 10 J/om®,

[0092] In the method of the present embodiment for producing a

printed wiring board, a printed wiring board is formed through a

‘conductor pattern formation step in which a conductor pattern is formed

on the aforementioned substrate based on the resist pattern formed as
described above. The conductor pattern is formed by using the developed
resist pattern as a mask and treating the unmasked, exposed copper foil
regions by a known method, for example, etching, plating, and so forth.
The plating method can be exemplified by copper plating, solder plating,
nickel plating, gold plating, and so forth. Etching can be carried out
using, for example, a cupric chloride solution, -ferric chloride solution,
basic etching solution, and so forth. The application of these methods
enables the formation of a conductor pattern by the selective formation
of a conductor layer in the trench regions (exposed regions of .the
substrate) in the resist pattern. Or, conversely thereto, a conductor layer
can be selectively formed in those regions protected by the
photosensitive layer that remains post-development.

[0093] After the etching or plating treatment, the photosensitive

layer forming the resist pattern is stripped off, for example, using an
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1 Comp. Ex Example 7 2 PYR-B addition (g) - - - - - - 0.2 EAB addition (g) -

- - 0.4 - - - Thickness of the photosensitive layer (gm) 25 25 25 OD value
FP06-0136-00

* aqueous solution more strongly alkaline than the alkali aqueous solution

used for development, thus yielding a printed wiring board on which a
specified conductor pattern has been formed. The strongly basic aqueous
solution can be exemplified by a 1 to 10 mass% aqueous sodium
hydroxide solution, a 1 to 10 mass% aqueous potassium hydroxide
solution, and so forth. The technique used to strip off the photosensitive
layer can be exemplified by immersion, spraying, and so forth.

[0094] Printed wiring boards, for example, multilayer printed

‘wiring boards having small-diameter through holes, can be suitably

produced using the production method described hereinabove.

[0095] Suitable embodiments of the present invention are
described above, but the present invention is not limited to the preceding
embodiments.

EXAMPLES

[0096] The present invention is described in additional detail by
the examples that follow, but the present invention is not limited to these
examples.

{00971 Examples 1 to 7 and Comparative Examples 1 and 2

<Preparation of photosensitive resin composition solutions>

The starting materials shown in Table 1, the component (C1) shoWn
in Table 2 or 3, and the 4,4’-bis(diethylamino)benzophenone shown in
Table 3 (abbreviated as EAB in Table 3) were intermixed to uniformity
in the amounts shown in the respective tables to prepare solutions of
photosensitive resin compositions according to Examples 1 to 7 and
Comparative Examples 1 and 2. The following were used as component

(C1): 1-phenyl-3-(4-methoxystyryl)-5-(4-methoxyphenyl)pyrazoline
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(absorbance) 365 nm 0.21 1.70 0.44 405 nm 0.13 0.52 0.45 Sensitivity

(mJ/cm?2) 557 120 95 Resolution (gm) ST = 14/41 16 20 15 ST=17/41
FP06-0136-00

(abbreviated as PYR-M in Table 2), 1-phenyl-3-(4-isopropylstyryl)-5-(4-
isopropylphenyl)pyrazoline (abbreviated as PYR-I in Table 2), and 1-
phenyl-3-(4-tert-butylstyryl)-5-(4-tert-butylphenyl)pyrazoline
(abbreviated as PYR-B in Table 3).

[0098] A higher solubility in solvent is desirable for the PYR-M,
PYR-], and PYR-B from the standpoint of bringing about a better
balance between the sensitivity and resolution. A high solubility also
facilitates preparation of the photosensitive resin composition solution
and thus provides an excellent workability. The solubility of PYR-M,
PYR-I, and PYR-B in 100 mL toluene solvent at 23°C is shown in Table
4.
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1818 16 ST =20/41 202020 PYR-M PYR-I PYR-B Solubility (g) 3 20 5.2
[0103]<The photosensitive element> The solutions prepared as descri rﬁﬂ

above of the photosensitive resin 5 compositions of Examples 1 to 7 6-0136-00
Comparative Examples 1 and 2 were uniformly coated on 16 pm-thick

polyethylene terephthalate films. The coated solution (film coating) was then

dried for 10 minutes at 70C and 10 minutes at 100C using a hot-wind

cond@QR5H drier tg'@\]/% I photosensitive element in which a photosensitive

layer comprising the  Starting material Blending
quantity
(2)
Component (A) | 2-methoxyethanol/toluene solution 54
of methacrylic acid/methyl (solids) -
methacrylate/styrene (25/50/25
weight ratio, weight-average
molecular weight: 55,000), acid
number of the solids fraction: 163.1
mg KOH/g
Component (B) | EO-modified, bisphenol A skeleton 46
dimethacrylate :
Component (C2) | 2,2'-bis(o-chlorophenyl)-4,5-4',5'- 3.7
tetraphenyl-1,2'-biimidazole
Color former leuco crystal violet (LCV) 0.5
Dye malachite green (MK Q) 0.03
Solvent acetone 10
toluene 7
N,N-dimethylformamide 3
methanol 3
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10 aforementioned photosensitive resin composition was disposed on one
side of the polyethylene terephthalate film functioning as a support. T 0136-
thickness of the photosensitive layer was 25 pm. [0104]The optical d %&n 00
(OD value) of the photosensitive layer as a function of the incident light
wavelength was measured using a UV 15 spectrophotometer (a U-3310
spectr hotometer from Hitachi). The UV absorption spectrum was obtained -
§ out cdi#Bidus measurement from 550 rim to 300 nm in
ab sorbance mode usmg as refererngg.the same ypg of pBlyethyeRres | Ex. 6
terep asuspg/fprmine sugport; thevalug gf the absorbance at 365
rin an 4? was usgﬁd?ﬁoﬁo [he OD|value gt these|wavelengths. The UV,
absorptio ggl:tra are s Zén n Figure 2. In thelfigure, (el) refdrs to the UV
absorption spectrum mplett{e2)-refersto-the- UW-absesption
spectrum for Example 4P %E refers to the Uvabso on% peQéum B3
Example 7. The (c2) a n%d(tl?»lpﬁp ctra in Figure 2 are almost superimppsed
onjone FP06-0136-00 zﬂm)er inithe wayelength range| of approximately 340
to 420 nm’ﬂimcﬁbg@dfahee in Exandes|4 @dd 7 f@Sncidexs light2g 365 pén
was O3 @Redif e’ , and for |ncident light at 405 nrp was Q.49
gr; 3 %"e fogp af 6‘%"”*%8‘“‘6@{? A ]

A @hsg%mé% sy S e T 0 B8R 0 4,00

UI.Q DO 111717

urn, andgwlﬁlw QE&IA@H }’,;h, [n1 ﬁék PeSikt e atfln fn@%nr NG| 39

two-sidResebiipen-clad ladhate (MCLSE-67 rodiudthamel from 16 Hitad®i
Chemical(f@im) Ltd.) was pféphred; this two-sided coppelr-clad laminate had
copper foil (thicknesg = 3§ pm) laminated ondoth qeejtofpsglassls 18
fiber-reinforced epoxy resiyydgyer{ The capper surface of this laminate was

polished with a polisher (§ankei Co.; id.) Tifigd with & Drusiy equivaientiqg

#600 and was thereafter Elfed with w er and|dried 15 in an air current.

Th hila theo hwo-didoafd fannor. eladd At \vna hot hoaatad ta9NC tha
A2 B VVIIIIWIC (A'A'Aw) AW AV | L.leJ'JCI au I(J.IIIIIIC!.LC VAS ITI1 |U IICC!. Cu U UV, Ui1c

photosensitive element obtained as described above was pasted thereon in
'such a manner that its photosensitive layer side was adhered to the copper
foil égllfgé s; this Sallowed by pressing at 0.4 MPa while heating to 120C.
Cotling to 23C then 20yielded a lamin@¢engnBRIISINGdhgPBtosERsHivlayer
disposed on both surfaces of the two-sided copper-clad faminate. [0106]The
foll Wlng W?Rtﬂeéhkﬁ {JA {35 sequence given on the sy[rgce ofthe 55

polyethytet @cia\ ata ;-g fm llldL vas u'iprbeu as thequtermosttayer-of
(&)

|+h ctan DEtahia nd a nnnﬂfn:a
uu.uuu uluvnuuu with-a431 Steprotab etan o—asa-he

for evaluatla;hﬁg‘?ﬂﬁsﬁ Hﬁon, a phototoc%fbrowd ed Wlt%Sc‘l wiring patt%gn that
had linphwitssstieediagur €615 to

th lamina

OD value 365 nm 0.21 1.70 0.44
(absorbance) 405 nm 0.13 0.52 0.45
Sensitivity (mJ/cm’) 557 120 95
Resolution (um) | ST = 14/41 16 20 15
ST = 17/41 18 18 16
ST =20/41 20 20 20
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FP06-0136-00 35/35 (unit: p.m). The 41-step tablet on the phototool had a

it f0.00 to 2. density st f 0.05; the tablet I
density range o 0 to 2.00 and a density step of 0.05; the table (re%?égfm%_oo

had a size of 20 mm x 187 mm, and each step (rectangle) had a size

x 12 mm An HGO0405 (product name) spectral filter (bandpass filter that
5transmits light with a wavelength of 405 nm 30 nm) from Asahi Spectra Co.,
Ltd., was then placed on top of this stack. [0107]This assembly was exposed,
usirfgjd)%rallel Ifﬁﬁ@%sure instrument having a 5 kW short arc lamp as its
light source (product pamepERW.201, from @rgplanufacturingiBpr1gd.), to
light 'B&ﬂb}ﬂt?'(@un such thaf the number of refgaining steps aftef 5
devetopment Of the 4 1=step tabtetwas 14, 17, or 20 The sensitivity was
defined as the amount of light exposure at which the number of remaining

ste r devel ent of the 4.]1-step tablet.was 17. The irradiance of the
(CHIk Rt e Bt

ligh mitted throu pass Ti & \Was measured using an 15

accumyiasingiohgireaiRirad deslaiee@ it IBe (R pHBL OB eXResH ©

was defined as irradiance x exposure time. A UIT-150-A (product name, from

Ushiotpmsitisosisdblixampleirradiant endefeomymsater Bsatphascdnauidiidg
UV light meter and a UVD-S405 (product.name, sensitivity wayvelength
regitir3 Y1 $631RE va ﬁﬁf&kﬁ%ﬁﬂm ea‘i?%%f‘t%l@%%?emﬂ@@'
NMYWESYSRA 3G ?ﬁ%&%ﬁg} WS Byedndane e RhaialeitoC

was then removed and development'was carried out by spraying the
uncavéréd photossnsttive@0a¢enking 4 SecbndadtcddCastibm drieweaighide a
agueous sodium carbonate solution to remove thqgse regions that had not

beePhekprauitive SIRTRENEHE rBduRitisnrRatogenskiy e JabersrommBsisiag et

R B R e U
linesidee s piogusigdtiioeipasaghdisiatatl sensibionisdheseingsfioad The

smaller numerical values are indicative of better values. [0109]The results of

the Bibovbidksesb of theaphatiosrnsiiviedayat Ses e phutosensitive resin
iti f | d i | .

ol ables DY G e o 1O P BRSOV B v

Solytiong AL isnPheRsSRsa 6! G@Wﬁf@ﬂ%ﬁ{gﬁﬁﬁféﬂ?ﬁﬁ??w

to 13 and Comparative Example 3'were prepared by mixing 10 the starting

matgreats ghlovtorre ale B34 ¢ cpmporei ¢instewindm Ttk )aithéeUBS

crystal violet to homogeneity using the amounts shown in the tables. .
1-pABRYE et SBERHRHTHy 1)/35(4 REHBBEFDhBYy TR BB e iy FEEHPTaHR
3, W&%ﬂr%ﬁx%@dcﬁ'o%d 435010 L5 AT YRCdRR AP IaBHEsilE as

maximum absorption _
reference the same type of polyethylene terephthalate film as used for the

support; the value of the absorbance at 365 nm and 405 nm was used as
the OD value at these wavelengths. The UV absorption spectra are
shown in Figure 2. In thé figure, (cl) refers to the UV absorption
spectrum for Example 1; (c2) refers to the UV absorption spectrum for
 Example 4; and (c3) refers to the UV absorption spectrum for Example 7.

~ The (c2) and (c3) spectra in Figure 2 are almost superimposed on one
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15wavelength Ainax of this pyrazoline derivative (wavelength of maximum

absorbance) was 387.2 nm. Starting material Blending quantity (g)

Component (A) 2-methoxyethanol/toluene solution of methacrylic acidﬁ#%‘ﬁl%“oo

methacrylate/styrene (25/50/25 weight ratio, weight-average molecular

weight: 55,000), acid number of the solids fraction: 163.1 mg KOH/g 54

SO biher e Wadalength range of approximaisly 340 10 430 o, The
absorbance in Examples 4 and 7 for incident light at 365 nm was 0.48
and 0.44, resi)ectively, and for incident light at 405 nm was 0.49 and
0.45, respectively. The wavelength of maximum absorption (wavelength
at which the absorbance passes through a maximum) in Examplé 1
(PYR-M), Example 4 (PYR-I), and Example 7 (PYR-B) was 385.2 nm,
386.2 nm, and 387.2 nm, respectively.
[0105] <Resist pattern formation>

A two-sided copper-clad laminate (MCL-E-67 (product name) }ﬁ'o.m

Hitachi Chemical Co., Ltd.) was prepared; this two-sided coppef—clad
laminate had copper foil (thickness = 35 pm) laminated on both sides of
a glass fiber-reinforced epoxy resin layer. The copper surface of this
laminate was polished with a polisher (Sankei Co., Ltd.) fitted with a
brush equivalent to #600 and was thereafter washed with water and dried
in an air current. Thén, while the two-sided copper-clad laminate was
being heated to 80°C, the photosensitive element obtained as described -
above was pasted thereon in such a manner that its photosensitive layer
side was adhered to the copper foil surfaces; this was followed by
pressing at 0.4 MPa while heating to 120°C. Cooling to 23°C then
yielded a laminate comprising the photosensitive layer disposed on both
surfaces of the two-sided copper-clad laminate.
[0106] The following were then laid in the sequence given on the
surface of the polyethylene terephthalate film that was disposed as the
outermost layer of the laminate: a phototool provided with a 41-step

tablet and, as a negative for evaluation of the resolution, a phototool

provided with a wiring pattern that had line width/space width = 6/6 to
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Component (C2) 2,2'-bis(o-chloropheny1)-4,5-4',5c tetrapheny1-1,2'-biimida
zole 3.7 Dye malachite n eenl G 0.03 Solvent acetone 10 toluene 7
N,N-dimeth [formamide 3 methanol FP06-0136-00

10
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35/35 (unit: pm). The 41-step tablet on the phototool had a density range

0f 0.00 to 2.00 and a density step of 0.05; the tablet (rectangle) had a size

of 20 mm x 187 mm, and each step (rectangle) had a size of 3 mm x 12
mm. An HG0405 (product name) spectral filter (bandpass filter that
transmits light with a wavelength of 405 nm * 30 nm) from Asahi
Spectra Co., Ltd., was then placed on top of this stack.

[0107] This assembly was exposed, using a parallel light exposure
instrument having a 5 kW short arc lamp as its light source (product
name: EXM-1201, from Orc Manufacturing Co., Ltd.), to light in an
amount such that the number of remaining steps after development of the
41-step tablet was 14, 17, or 20. The sensitivity was defined as the
amount of light exposure at which the number of remaining steps after
development of the 41-step tablet was 17. The irradiance of the light
transmitted through the bandpass filter was measured using an
accumulating UV light meter and a detector, and the amount of light
exposure was defined as irradiance x exposure time. A UIT-150-A
(product name, from Ushio Inc., also usable as an irradiance meter) was
used as the accumulating UV light meter and a UVD-S405 (product
name, seﬁsitivity wavelength region: 320 nm to 470 nm, wavelength for
calibrating absolute value: 405 nm) was used as the detector.

[0108] The polyethylene terephthalate film was then removed and
development was carried out by spraying the uncovered photosensitive
layer for 24 seconds at 30°C with a 1.0 weight% aqueous sodium
carbonate solution o remove those regions that had not been exposed to
light. The resolution was defined as the smallest value of the line-to-line

space width at which the regions not exposed to light could be cleanly
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Exam ple 8 Exam ple 9 Exam ple 10 Exam pl‘e 11 Exam ple 12 Exam ple 13
Comp Exam pie 3 Blending quantityof component (Cl)(g) 0.30 0.50 0.

removed, the lines did not meander, and void-free lines were produced.
For the resolution and sensitivity as herein defined, smaller numerical
values are indicative of better values.

[0109] The results of the above-described evaluations carried out
on the photosensitive resin compositions of Examples 1 to 7 and
Comparative Examples 1 and 2 are shown in Tables 2 and 3.

[0110] Examples 8 to 13 and Comparative Example 3

Solutions of the photosensitive resin compositions according to
Examples 8 to 13 and Comparative Example 3 were prepa:réd by mixing
the starting materials shown in Table 5, the component (C1) shown in
Table 6, and leuco crystal violet to homogeneity using the amounts
shown in the tables. 1-phenyl-3-(tert-butylstyryl)-5-(4-tert-
butylphenyl)pyrazoline (PYR-B in Table 3, Nippon Chemical Industrial
Co., Ltd.) was used as component (Cl). The maximum absorption
wavelength Ay of this pyrazoline derivative (wavelength of maximum

absorbance) was 387.2 nm.
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Blending quantityof leucocrystal violet addition (g) 0.30 0.30 0.30 0.30 0.50
1.0 0.30 Thicknessof the photosensitive layer (pm) 25 25 25 25 25 25 %?’Oé 0136-00

[0111] Table 5.

Starting material Blending
quantity
(2
Component (A) | 2-methoxyethanol/toluene solution 54
of methacrylic acid/methyl (solids)
methacrylate/styrene (25/50/25
weight ratio, weight-average
molecular weight: 55,000), acid
-number of the solids fraction: 163.1
mg KOH/g :
Component (B) | EO-modified, bisphenol A skeleton 46
dimethacrylate .
Component (C2) | 2,2'-bis(o-chlorophenyl)-4,5-4',5'- 3.7
tetraphenyl-1,2'-biimidazole
Dye malachite green (MKG) 0.03
Solvent acetone 10
toluene 7
N,N-dimethylformamide 3
methanol 3
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OD value (absorba nce) 365 nit 0.673 0.998 1.229 1.202 0.504 0.515 0.06’3
405 nit 0.725 1.183 1.482 1.221 0.570 0.586 0.107 Sensitivity (mJ/cm%)P%% 0136-00

[0112] Table 6.
Exam | Exam | Exam | Exam | Exam | Exam | Comp
ple8 |ple9 |plel0|plell |plel2|plel3

Exam

le 3
Blending 030 [050 |070 025 (025 [0.25 |---
quantity  of
component
CDH (2)
Blending 030 |(030 (030 (030 [0.50 |1.0 0.30
quantity  of

leuco  crystal
violet addition
(2)

Thickness of | 25 25 25 25 25 25 25
the

photosensitive
layer (um) |
OD 365 {0.673 [ 0.998 |1.229 | 1.202 | 0.504 [0.515 {0.063
value nm
(absorba | 405 {0.725 | 1.183 }1.482 |1.221 | 0.570 | 0.586 |0.107
nce) nm
Sensitivity 04 71 63 83 83 75 557
(mJ/cm?)
Resoluti | ST |18 25 25 14 18 16 35

on (um) |=
14/
41

ST |16 18 20 16 20 18 30

17/
41 _
ST |16 18 20 16 25 20 30

20/
4
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71 63 83 83 75 557 Resoluti on (gm) ST 14/ 41 18 25 25 14 18 16 35 ST 17/
FP06-0136-00

[0113] =  <The photosensitive element>

The solutions of the photosensitive resin compositions according
to Examples 8 to 13 and Comparative Example 3 prepared as
described above were uniformly coated on 16 pm-thick polyethylene
terephthalate film. The coated solution (coated film) was then dried
for 10 minutes at 70°C and 10 minutes at 100°C using a hot-wind
convection drier to give a photosensitive element in which a
photosensitive layer comprising the photosensitive resin composition
was disposed on one side of the polyethylene terephthalate film
functioning as a support. The film thickness of the photosensitive -
layer was 25 pm.
[0114] The optical density (OD value) of the photosensitive
layer as a function of the incident light wavelength was measured as
in Examples 1 to 7 and Comparative Examples 1 and 2 using a UV
spectrophotometer (a U-3310 spectrophotometer from Hitachi). The
UV absorption spectra are shown in Figures 3 to 6. (al) refers to the
UV absorption spectrum for Example 8; (a2) refers to the UV
absorption spectrum for Example 9; (a3) refers to the UV absorption
spectrum for Example 10; (a4) refers to the UV absorption spectrum
for Example 11; (a5) refers to the UV absorption spectrum for
Example 12; (a6) refers to the UV absorption spectrum for Example
13; and (bl) refers to the UV absorption spectrum for Comparative
Example 3. |
[0115] <Resist pattern formation>

Proceeding as in Examples 1 to 7 and Comparative Examples 1

‘and 2, a laminate in which the photosensitive layer was disposed on
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4116 18 20 16 20 18 30 ST 20/ 41 16 18 20 16 25 20 30 [0113]<The
photosensitive element> FP06-0136-00
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both sides of the two-sided copper-clad laminate was first obtained.
Then, again proceeding as in Examples 1 to 7 and Comparative
Examples 1 and 2, the following were laid in the sequence given on
the surface of the polyethylene terephthalate film that was disposed
as the outermost layer of the laminate: a phototool provided with a
41-step tablet and a phototool provided with a prescribed wiring
pattern. An HGO0405 (product name) spectral filter (bandpass filter
that transmits light with a wavelength of 405 nm + 30 nm) from
Asahi Spectra Co., Ltd., was then placed on top of this stack.

[0116] This assembly was exposed to light as in Examples 1 to
7 and Comparative Examples 1 and 2. The sensitivity was defined as
the amount of light exposure at which the number .of remaining steps
after development of the 41-step tablet was 17. The irradiance of the
light transmitted through the bandpass filter was measured as before
using an accumulating UV light meter and a detector, and the amount
of light exposure was defined as irradiance x exposure time.

[0117] The polyethylene terephthalate film was then removed
and development was carried out by spraying the uncaovered
photosensitive layer for 24 seconds at 30°C with a 1.0 weight%
aqueous sodium carbonate solution to remove those regions that had
not been exposed to light. The resolution was defined as the smallest
value of the line-to-line space width at which the regions not exposed
to light could be cleanly removed, the lines did not meander, and
void-free lines were produced. For the resolution and sensitivity as
herein defined, smaller numerical values are indicative of better

values.
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The solutions of the photosensitive resin compositions according to

Examples 8 to 13 and Comparative Example 3 prepared as describe%r%tg?/(@313 6-00
were uniformly coated on 16 p.m-thick polyethylene 5 terephthalate fitm."Th

coated solution (coated film) was then dried for 10 minutes at 70C and 10

minutes at 100C using a hot-wind convection drier to give a photosensitive

element in which a photosensitive layer comprising the photosensitive resin

comPadiidn was Bt 6SEt drVsIRP SRS, SRARAY TERR TRIBBHIPAINETEm

10fynctionj ilmthi itiv as
P Bl AR R A O
funcliries tesiinaisleatight wevelrhetelpssveagred ssaeExamples 1 to 7
and Comparative Examples 1 and 2 using a UV 15 spectrophotometer (a

U-38201HectropAdemessiifron HigehipvEneeswriissomtdnatisuargamaed
shown,in Figures 3 to 6. (al) refers to the UV absorption spectrym fo
el bR i A SRSERER
refersoi gt on SPE BN IanERAMPls 10; (a4) refers to the UV
absorption spectrum 20 for Example 11; (a5) refers to the UV absorption

spedirdmstoiH xapplcd Bil{ae) refers to the UV absorption spectrum for

Example 13; and_(bl) refers to the UV. absorption spectrum for Comparative
Examgl%oi [011 Eﬁé%f?ﬁﬁ%ﬁtéﬂ’{ TR BERY 0B BARIGSTO M A ATSIES 1

to7 rail esl: i i i .
PO T 08 B350 both et et
twosidedrgoppesciactlamibate wias fsstanbtainetsHeemnageinsivietgeding as
in Examples 1 to 7 and Comparative Examples 1 and 2, the following were
laid TRs@ledegucthe grrssh thuatinkealsenpoljdasyiandhamssitive
film tlgéalt W, tcfijsgosed as the outermost Iaéter of the laminate: a &?Pt

|

provi S RS AR, SmEatie 5 AR e

adwith &
Wiri g it T Hﬁ@ﬂ@é’ﬁp{@ A, st fiferéaan ' at
transmits 1T%Vht v%i!}h a Wavelengt%%f 4(%1%&%% in?)t&ffnﬁégsaﬁiegﬁﬁgg%g,
Ltd. puchs gheneplast dodn popdifahig seaciriatodo ¥6imhidassé miingashis
exposed to light as in Examples 1 to 7 and Comparative Examples 1 and 2.
The ﬁ?ﬁ%’m]@éfﬁga DAFEMount of light exposure at which the
number of remaining steps after development of the 41-step tablet was 17.
The irradiance of the light transmitted through the bandpass filter was

~measured as before 15using an accumulating UV light meter and a detector,

and the amount of light exposure was defined as irradiance x exposure time.
[0117]The polyethylene terephthalate film was then removed and
development was carried out by spraying the uncovered photosensitive layer
for 24 seconds at 30C with a 1.0 weight%
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20 aqueous sodium carbonate solution to remove those regions that had not
been exposed to light. The resolution was defined as the smallest value of
the line-to-line space width at which the regions not exposed to light could be
cleanly removed, the lines did not meander, and void-free lines were
produced. For the resolution and senskimg as 25herein defined, smaller
numerical values are indicative of better values. [0118]The
post-development resist shape was inspected using an S-500A scanning

1.electop pitrase s drarsihtaatpokitiodassiablesfag the resist to have an
approximately rectangular shape. [0119]The results of the above-described

(Alv A IRGRS RAKBESout on the photosensitive resin compositions of
(B xamipletoBdR e arsbicotapasativel Exainple Snosehghamerily Taklgtrated bond;

Industrial Applicability [0120]The present invention provides a photosensitive
resft'@omposition that has the ability to form a resist pattern by direct 10

ima@ing £xpeesvee e dderesers BysgintaeionrsrIeiiVjts@od resolution; the
predsﬁnt in_vengon a#o rovides a photosensitive element that uses this
phdfeRERURRId TN dhposition, a method of forming a resist pattern using
this photosensitive resin composition, and a gthod of producing a printed

wiring board using thisR15pﬁ61psensitive r@ C(’ﬁmposition. CLAIMS 1.A
.. . lrﬁ— .3 3 [ . .
photosensitive resin conip P (A) a binder polymer; (B) a
photopolymerizable compound that &8 an ethylenically unsaturated bond;
and (Cl) a compound represented by général formula (1) below, [Chemical
formula 1] (Rl
wherein, at least one R represents an isopropyl group or a Cs.12 alkyl group;
the sum of a, b, and c is 1 to 6; and when the sum of a, b, and cis 2 to 6, each R

may be the same as or different from one another.

2. The photosensitive resin composition according to claim 1, wherein a, b,

and c are each integers from 0 to 2.

3. The photosensitive resin composition according to claim 1 or 2, wherein
component (A) comprises an acrylic-type polymer that has as constituent units
thereof a monomer unit derived from acrylic acid and/or methacrylic acid and a

monomer unit derived from alkyl ester of acrylic acid and/or alkyl ester of methacrylic

acid.

4. The photosensitive resin composition according to anyone of claims 1 to

3, further comprising (C2) a 2,4,5-triarylimidazole dimmer or a derivative thereof.
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wherein, at least one R represents an isopropyl group or a C4-12 alkyl group;
the sum of a, b, and c is 1 to 6; and when the sum of a, b, and c is 2 to 6,
each R may be the same as or different from one another. 2. The
photosensitive resin composition according to claim 1, wherein a, b, and ¢

5.are egRb ipHREGESHGNE tesin ot SNBkPSRBBINA]asIMAYBIROStIeRIMSs 1 to
according to claim 1 or 2, wherein companent %comprises an acrylic-by

C e
4, RPN RARIER IR EHPRARShES 5t 2 MBRIBATRiIPAERRA ff F£ mass
paesybe aedd el s onRIRBEY Ioaaid eIt (RONAMET8NitARIIYRE tomalkybf the

ester of acrylic acid and/or alkyl ester of methacrylic acid. 4. The
C%%?B&@héﬁ\i/%'?é%W&&&B&méﬁsaeéﬁﬁdﬂ‘?é (OB AF 0O 1R RRRBE Of
carapyiising (B2 rad4B)5-triarylimidazole dimmer or a derivative thereof. 5.

The photosensitive resin composition according to anyone of claims 1 to 4,

wherein the content of the component (8) is 20 to 80 mass parts per 100
6.massTpartplajtthetotialeontent eboopupithentsddyraind (8), eathihe, cantaeiofthe

the component (CI) is 0,001 to 5.0 mass parts per 100 mass parts of the total
SBteAt Bf 88?3186?1(%% A) and (B). 6. The photosensitive resin composition
according to claim 1, wherein the sum of a, b,and cis 1 or 2. 7. The
photogﬁnsi \Y resin.ﬁom osition according to clacién 1 Whﬁfin{he is at

7 least bie RIQPSRRIVELERD FAMARRIRBAFERRYAEAY SRR ot paroume R
is atestbutyl ok, dep-esbdtgtbfrpnatitkayangecyhgrsting . ahe-butyl group, a

DR AT R o

wavelength range from at least 350 nm to less than 440 nm. 9. The

® o wiVIROIR 5 Lo AT - SFAGONER [ AT £ 470 7

thtd lizssss¢bdntd Xormma 16siét phettese rsjtieempdementcdighdrissngrey sappeak endthe

wi RISl fpyeriiatisproyided on saldsupnor agd that comprises the
photosensitive Fesin compaosition according to anyone of claims 1-9. 11. A
method of forming a resist pattern, comprising: a photosensitive layer

g forming step of é%%@iﬂ%ar%*s‘%"&%%g}g‘s’%{5’?‘%’%%88@ rbs'{‘ogéﬂegon%f’tofsﬁfé?h%'é’e1 -8,
resin composition according to anyone of claims 1-9,°on a substrate; an

wiesmisitigestep vl exgisio peesoribedatespopisoot the Eirosessiti@llpyeratoleast
;' ht that has ge%’w the wavelength range from at least 350 nm to less

3 ﬁnm less than nm. . :
than 440 nm; and a developing step of developing the exposed
photosensitive layer to form a resist pattern. 12.A method of producing a

1t A BB ORISR Lo RIS & &1 RURIEG SR S ayer
orming a photosensitive layer comprising the photosensitive resin

thebrisppsitiodeat cordazydosapyone afidldivat tednpnsasubstrategtosensitive resin

composition according to anyone of claims 1-9.

11. A method of forming a resist pattern, comprising:
a photosensitive layer forming step of forming a photosensitive layer
comprising the photosensitive resin composition according to anyone of claims

1-9, on a substrate;
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an exposing step of exposing prescribed regions of the photosensitive layer
to light that has a peak in the wavelength range from at least 350 nm to less
than 440 nm; and a developing step of developing the exposed
photosensitive layer to form a resist pattern; and a conductor pattern

forr_nigg Heparifersinp cAxdeiagPpHaIBrDR i ect)ibsy ate Rasasherbsaltkitive
Ia{/%?lt% ﬁgﬁﬂﬁét has a peak in the wavelength range from at least 350 nm to less

than 440 nm; and
a developing step of developing the exposed photosensitive layer to form

a resist pattern.

12. A method of producing a printed wiring board, comprising:

a photosensitive layer forming step of forming a photosensitive layer
comprising the photosensitive resin composition according to anyone of claims
1-9, on a substrate;

an exposing step of exposing prescribed regions of the photosensitive
layer to light that has a peak in the wavelength range from at least 350 nm to less
than 440 nm; and

a developing step of developing the exposed photosensitive layer to form
a resist pattern; and

a conductor pattern forming step of forming a conductor pattern on the

substrate based on said resist pattern.
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