FP06- 0136-00 DESCRI PTI ON PHOTOSENSI TI VE RESI N COVPCSI TI ON, PHOTOSENSI TI VE
ELEMENT, METHOD FOR FORM NG RESI ST PATTERN AND METHOD FOR PRODUCI NG PRI NTED
W RI NG BOARD 5 Technical Field [0001] The present invention r?l];i\tj@ﬁ gg_@b
phot osensitive resin conposition, a photosensitive elenent, a 0

formng a resist pattern, and a nethod for producing prlnted W ring boards.
Background Art 10 [0002] Mcroelectronic circuits, as encountered with, for
exanple, wring boards for plasma displays, wiring boards for

l'iquid-crystal displays, |arge-pESE€RIFERDNted circuits, thin transistors,
sem conductor packages, and so forth, are typically produced through a

process kn@vHOPOSENSIITVE 0 RESIHN @@W@S@W@N”‘FHUI@SE‘NS‘IW resist

pattern. In 15 photolithography, a conductor pattern is forned on a

substrat e, FREMEXENPMETHODIHORS FORMDNGS RESIST P ATVEERN sopgpd on the
substrate is first exposed to light, for exanple, ultraviolet radiation,

through a MREKTHOD RORFRODECING PRIDFIEDEWIRINGBOARBE pattern is t hen

formed by developnment with a devel oping solution in which the exposed
regi®ns 20 PechmieakPaeldd regi ons have different solubilities. Then a
conductor pattern is forned on the substrate, for exanple, by a plating

step or an [080¢hi ng STle®, preseruy inbestioesiclatenatd eurpmogemake t€R3] The
devel opnment” of technol ogy t hat enabl es even higher densities for the wiring

SL r fegggt ;rg lr}jrﬁz?ﬁmmun; ] Photmengltmt eleshontpur sutHod nfor2forpaingi gutesisti n t he
g technol ogy sector, for exanple, in connection with printed
Wi ring boarmisterasmd andethiodrfop predussg pmmtedwuhg boards.
Background Art
10 [0002] Microelectronic circuits, as encountered with, for example,
wiring boards for plasma displays, wiring boards for liquid-crystal
displays, large-scale integrated circuits, thin transistors, semiconductor
packages, and so forth, are typically produced through a process known
as photolithography that involves the formation of a resist pattern. In
15 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
20 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 hjg.her
densities for the wiring of electronic circuits is being actively pursued in
25 particular in the surface mounting technology sector, for example, in

connection with printed wiring boards, semiconductor packages, and so



FP06-0136-00 forth. There is demand in this sector that the conductor
pattern constituting the wiring be fornmed on the scale of 10 pmor |ess. The
phot osensitive resin conposition used in photolithography nust Fpheaike-e0
provide resolution on the scale of 10 gmor |ess. 5 [0004] Ever higher
sensitivities are also being required of the photosensitive resin
conposition. Escalating wiring densities have a tendency to bring out the
probl em of a voltage drop due to the resistance of the power |ines. An
effective refptnselliezet I8 sdqnaibd ein i this os¢dtockehatt the aanbhwtéorpdtiyrar that
forms the wiring to at |east about 10 mby 10 increasing the fil mthickness
of the resi sgomstitiiting. thddditingrsd formedageshe scaleeof il pini Yoralegst Toe
required of the photosensitive resin in order to be able to formthe

t hi cker resiphotosensitive atsini gbompoditmri viiséds in [ @hoslithograghywt mensthand,
the procedure known as direct imaging exposure, in which the resist pattern
i s directly theegfde protidetresdlationcowthe scalaoffdOupasrtlessn, is receiving
attention within the sphere of methods for formng resist patterns. Direct

i magi g expo0d]i s beEvewdrgher rsensitiviies capasalspby being aequiredi of that t er ns
at high resolutions and high productivities. Mreover, the application of a

|l ong-life, hphbdtosengitive resin icompositiote-Esqdating ewirisgrddrisities dmvece, i.e.,

| aser light em ssion at a 20 wavel ength of 405 nm as a practical |ight
source has btendencyne dringloutiihesprobiemfa voltage dnop duarte thevesistancef such
short wavel ength laser light in direct imaging_exposure is expected to nake

possi bl e t heof the pewenhnes. An giifatéiveiregporss totthimprahlem: istatthickea ther et of or e
been difficult to produce. A nethod that applies the Digital Light
Processi ng 2eorididtpr dayer theh fopnsnte byiringcde ahdeasinaboyt Hés Lmebypr oposed
5 16 >inceasing the film thickhess of the resist pattern, Additional tnorbases 1n oo <
sensitivity are then required of the photosensitive resin in order to be
able to form the thicker resist patterns at high productivities.
[0005] On the other hand, the procedure known as direct imaging
exposure, in which the resist pattern is directly imaged without the use of
15 a mask pattern, is receiving attention within the sphere of methods 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 emiésion at a
20 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 exposufe is expected to make possible the
formation of high dénsity regist patterns that have heretofore been
difficult to produce. A method that applies the Digital Light Processing
25 (DLP) system championed by Texas Instruments has been proposed by

Ball Semiconductor Inc., and the practical application of photoexposure



FP06- 0136-00 devices that use this nethod has al ready begun. [0006]

Mor eover, there have already been a few disclosures with regard to

phot osensitive resin conpositions intended for the formati on ofFpO&SHIZH-00
patterns by direct inmaging exposure using a |laser, such as the blue 5 | aser
cited above, as the active light (for exanple, refer to Japanese Patent
Appli cation Lai d-open Nos. 2002-296764 and 2004-45596). Disclosure of the

I nvention [0007] However, the existing photosensitive resin conpositions are
still unsat defiges that usetthis mgthatl has akwesdy begny. and resol uti on when 10

enpl oyed for the formation of high-density resist patterns by direct

i magi ng expf06d. [ 0OMBjredwentthers hatetdireauyebestt ai fewedisclosiuest With

i ntroduction of a photosensitive resin conposition that enabl es resist
pattern forregard o photdsensiive redim oontppsitionscinténdegl for the fosmationtofa
satisfactory sensitivity and 15 a satisfactory resolution. Additional

obj ects of resistypratteens biyrdigatiioraging expbsurengsingectdsen suicheaptis bhensi ti ve
el enent that uses this photosensitive resin conposition, the introduction
of aSmet hodlaser radtsids abpwe,t as rthe f aotivs light t(fex exemplehirefarhtst Jepardsei ve resin

conposition, and the introduction of a nethod for producing printed wiring
boar ds t hat Patest Apmdication baid-opemNasi 39026@67660@1'583094&5595{5009] I n order

to achi eve these objects, the present invention provides a photosensitive
resi n conpobBlisclosnreabtheIngention a bi nder polyner; (B) a
phot opol yneri zabl e conpound that has an_ethylepjcally unsaturated bond; and
(a) a conpRf¥¥]r epr e%’\’t’@(ﬂrbﬂ’lﬁg@ﬁé’?@g phetorengitivesrest) coRpoRitioma®] 3
still unsatisfactory with regard to sensitivity and resolution when
10 employed for the formation of high—density resist patterns by direct
imaging exposure.
[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
15 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
20 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

25 (1) below.
[0010]



FP06-0136-00 [Chemical formula 1] (Rc (Rn NN (1) \(Ra 5 [0011] In
formula (1), at least one Rrepresents a C _10 al koxy group or a Cl-12

al kyl group; the sumof a, b, and c is 1 to 6; and when the sSEpDEI0IB6-00
and c is 2 to 6, each R may be the sane as or different from one another.

[ 0012] The photosensitive resin conposition of the present 10 invention,
because it conprises the conbination of the specific conponents cited
above, enables resist pattern formation to be carried out by direct imaging
exposur e at [GhemticaAffeemaly 1$ensitivity and a satisfactory resolution. The
present inventors believe that these results, i.e., an inproved sensitivity
and an inproved resolution, are obtained 15 due to the use of a

phot opol yneri zation initiator conprising a pyrgﬁoline derivative that has

specific substituents as cit for conmponept~f&7%. [0013] a, b, and c in
conponent (C) in the phﬁngnposi tion of the present
invention are preferably eactfrntegers firo to 2. (le [ 0014] Conponent- (A)
in the photosensitive resin conpositi®mNof the present’ invention preferably

conprises an acrylic-type pol yner that as constituent units thereof a
mononer unit derived fromacrylic acid \ang/or nethacrylic acid and a
of

nmononmer unit derived from al kyl ester 4 FRR6-0136-00 acrylic acid
and/ or al kyl ester of methacrylic acid. This provides

5 [0011]  In formula (1), at least one R represents a Cj.y alkoxy
group or a Cy.; alkyl group; the sum of a, b, and ¢ is 1 to 6; and when
the sum of a, b, and ¢ is 2 to 6, each R may be the same as or different
from one another. |
[0012] The photosensitive resin composition of the present

10 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
satisfaf:tory resolution. The present inventors believe that these results,
i.e., an improved sensitivity and an improved resolution, are obtained

15 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.

20 [0014] Component (A) in the photosensitive resin composition of
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



additional inprovenents in the alkali devel opability and post-exposure
resist strippability. [0015] In addition to the precedi ng conponents, the
photosensitive 5 resin conposition of the present invention pFRH6LEAGL00
further conprises, as a conponent (C2), a 2,4,5-triarylimdazole diner or a
derivative thereof Like conponent (C), this conponent (C2) also functions
as a photopolynerization initiator. The co-use of conponents (C) and (C2)
as the photopol ynerization initiator provides an additional synergistic 10

i ncrease i natiydics ewcsd t and/oy alkyl r estet uof ametiradrylis oadide r €hise prokades

adhesi veness for substrate. [0016] The photosensitive resin conposition of

t he present addifomal improvetentshlry the atkdilndevelgpabdity §Bj past-2@posu@0 nass
parts per 100 mass parts of the total content of conponents (A) and (B) and
15 conponentes{stisirippalfiliépl to 5.0 mass parts per 100 mass parts of the total
content of conponents (A) and (B). [0017] Wen R in the conpound represented
by general [Mf]l a (In additiomato theppreseding comgponents, Kux photasepsisivea C1_3

al kyl group, this Ris_ preferably a nethoxy group and/or an isopropyl group
and fhe sunrasin gomzmition afdhe presgranzention pretarably fioth®) compaisess i on,

when R in the conpound represented by general forpula (1), supra,
represents as @-COMpPONGNt g%hpa L umarydimislagoly simeraor |a darivativeal ky|
group selected fromthe group consisting of an n-butyl group, a tert-butyl
group, a t ethereet JLikgrenmpponsit &hbdbwcomoglcatjﬁczmisq)%m@mms a
derivatives having these substituents provide ,a clearly satisfactary

sensi ti vi t yphoto eizatianpiiatae b cosesesef companents (élhaoé-@ - 00

conposi tion. NIRRT . o _
i as the photopolymerization initiator provides an additional synergistic

10 increase in the sensitivity and resolution and also increases the
adhesiveness for substrate.
[0016]' The photosensitive resin composition of the present
invention preferably contains component (B) at 20 to 80 mass parts per
100 mass parts of the total content of components (A) and (B) and
15 component (C1) at 0.001 to 5.0 mass parts per 100 mass parfs of the total
content of components (A) and (B). |
[0017] When R in the compound represented by general formula
(1), supra, represents a C;.1o alkoxy group or a Cy; alkyl group, this R is
preferably a methoxy group and/or an isopropyl group and the sum of a,
20 b, and c is preferably 1 or 2. |
[0018] In addition, when R in the compound represented by
general formula (1), supra, represents a Cgy; 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
25 group. The pyrazoline derivatives having these substituents provide a

clearly satisfactory sensitivity and resolution for the photosensitive resin



[ 0019] The photosensitive resin conposition of the present invention is
preferably used to forma resist pattern by exposure to |light having a peak
in the wavel ength range fromat |east 350 nmto | ess than 5 448PQ6adaRE-00
particularly preferably is used to forma resist pattern by exposure to

i ght having a peak in the wavelength range fromat least 390 rimto |ess
than 410 nm Hi gh-density resist patterns can be easily forned by, for
exanpl e, the application of direct inmaging exposure using |ight having a
peak wi thi ncompesitiehength range fromat least 350 nmto | ess 10 than 440 nm
as the active light. The photosensitive resin conposition of the present

i nvention i 00891 cul athe phefosensitiver gesist grmpesitionor eft then praseny | i ght

w th these gpecitic_mavelen%ths. Here, the phrase "having a peak” neans that
t he int ensi igvertiemés preferablguseditosfosmma xestshpeiemeby rexposure t lighbed

wavel ength range. 15 [0020] The conponent éQI) used in the photosensitive
resin conpdevingsa pgak metherwevelengiy tangeotrop: et teasbBpOram te leas shamgt h of
maxi num absorption of fromat |east 370 nmto_ | ess than 420 nm This

"wavél engt h 440 naxiandnpaibiculasly prelegablyt issuserd todpsme agenisatpaiiera by t he

absor bance achi eves its highest value. One neans for obtaining a 20
phot osensi t SXPOFaL {9 hghﬁdwmg@rp@alﬁ indhesvawelength mgeef;ematdﬁast H0ect

Photosens! | I8 t e ibgn s BAEOCmSYESIS: PApFSIS Grev eesmsly foranedddi ¢ i on
over al | waPoh AR R Ro R, SDRLGHHT G S G XpoBys FENE2 BEPh of g
| oast 300, niEVIng aqacaluitin She e NaRY b TEngs oM Folkaet 380 mRbdoolss. o0
IC)hOtlc{))senSi t itﬁgn i) irrllmcgsn&%séét}\%nﬁgﬁg alt’hecpo)ﬁct}%sgnsﬁﬁlxlrle resin composition of

the present invention is particularly useful for resist pattern formation

using light with these specific wavelengths.

Here, the phrase “having a peak” means that the intensity of the light

exhibits a maximum value in the prescribed wavelength range.

15 [0020] The component (Cl) used in the photosensitive resin
composition of the present invention preferably has a wavelength of
maximum 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 nﬁeans for obtaining a

20 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.

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

from at least 390 nm to less than 440 nm. However, conventional



bi s(di et hyl am no) benzophenone as initiator have a wavel ength of maxi num
absorption around 365 nm Due to this, light having a peak in the

wavel ength range fromat |least 390 nmto | ess than 440 urn is FPO&t@RG-06t
the foot or fringe of the absorbance peak (wavel ength of maxi num
absorption: 365 nm of such a photosensitive resin conposition. This
results in a large change in sensitivity for a shift of approximtely
several nmin the wavelength of the irradiated light. On the other hand,
the | aser Iphohtsemsive f or restanpl esornpositionst i rthgt ng eoptsnre, 4)hibits a
10 wavel ength distribution to a certain degree, and an oscillation w dth of
appr oxi mat ebis(distbylamime)ecnzophenone n ashdnitiater ehavdh at wanelengih oof
irradiation:. Gyven this, the stabjlity or_consistency of the sensitivity
will tend veaysusehsewpiion arguyl 368 sunvhiedortbihilight havang lmapeak #1 npl e

carriod out {1y DoRElenaihvage fivse Stdet ROUEMAP ISR asi A4 RIACRBER pti on
phot ebnsi Bl dhe aph O JHRESI of e GbseTpanGP Ak (W AVEADEEn OZSnaBEBE b ed
el engt b ARRQIPFBGS THBLOT b ArBRGOPREILY A dasid SORAISINan RS 1 o
wavel ongth PSR a6 HANEG R SHRRIATLY I Bth S O ARDEPYIREPRY VATl | Thi s

appr oxi mat ofyh das aravkah i abeaatgt e Oncheoier bead theglheer 25
[o022] e L S B gl RO SRR " e
vavglyengt h we{]\%‘ieﬂgrtﬂnaﬁ%rﬂlnﬁ%ﬁ £ %Océ]rrpaignodtlegerség, LA8 ' il tion width of
approximately several nm can occur' in the wavelength at the time of
irradiation. Given this, the stability or consiétency of the sensitivity will
tend to be reduced in those cases where nothing more than a simple
increase in the addition of the phofopolymerization initiator has been
15 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
20 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 approximately 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.
25 [0022] When the wavelength of maximum absorption by
component (C1) is less than 370 nm, the sensitivity for light having a



(for exanple, laser light at 405 nm tends to decline, and when the

wavel engt h of maxi num absorption is 420 nmor nore, the stability under

yel low | ight anmbients tends to decline. 5 [0023] The present i FEOE-0PR6-00
provi des a photosensitive element conprising a support and a photosensitive
| ayer that is disposed on said support and that conprises the

her ei nabove- descri bed photosensitive resin conposition of the present

i nvention. This photosensitive elenment, because it has the

her ei nabovepeakcini thedwpheleagtn sanges &one sit dedsd 3Qhpostd less thhnt4#) present

I nvention disposed on it as a photosensitive layer, can carry out resist
pattern for (i examplel taser lightganhd08x posutendsato aleshinics famdt svhersdnsi tivity
and a satisfactory resolution. This photosensitive elenent is therefore

wel | qual i f iveavelengthewfimbximbnr abkerptiomodud20onnoforamarentlee stability boar d
that carries a high-density wiring 15 pattern. [0024] The present invention
provi des a nuwdesyelowf bight ambients §ends topdealimen, conprising: a photosensitive
| ayer formng step of formng a _ photosensitive |ayer conprising the

abové descr i[8@a3])hot oslds ipresastr wsientiovo ppoedes on Iék@t@swm‘fﬁ glement

exposi ng step of .exposing prescribed 20 regions of the photosensitive |ayer
to light theompEsiagreswpportiand a photosengitiver bwgéthatdmgtspomonaam nmto

| ess than 440 nm and a devel opi ng step of developing t{he exposed

phot osensi t iS¥ePPHy 8ndt that ceeimprisessther heeginabeve-tascriped ghotosansiiven al so
provi des a met,hod of p,r_oduc%a% a printed wiring board, co[rprilsi ng the steps
ci ted above Iéfi@t ¢PTEBA PEASERE IMYERtana d 198 HRotesensiive gleaneddnduct or

pattern on the substrate based on the resjst pattern that .has beepn forned.
8 FP06- 0136-186aus®04t] hase hd@rein ﬁ@exdeé@éﬁﬁéi rRRRTOSERSIHEE S ng a

resi st " . . . . ..
10 composition of the present invention disposed on it as a photosensitive

layer, can carry out resist pattern formation by direct imaging exposure
at a satisfactory 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
15 pattern. | _
[0024] The present invention provides a method of forming a resist
pattern, comprising: 2 photosensitive layer forming step of forming a
photosensitive layer comprising the above-described photosensitive resin
composition on a substrate; an exposing step of exposing prescribed
20 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
25 pattern forming step of forming a conductor paftern on the substrate

based on the resist pattern that has been formed.



pattern preferably conprises: a photosensitive |ayer formng step of

formng a photosensitive |ayer conprising the above-descri bed

phot osensitive resin conposition on a substrate; an exposi ng sFERD&0136-00
exposi ng prescribed regions of the photosensitive layer to |light that has a
peak in the wavel ength range fromat |east 350 nmto | ess than 440 nm and
a devel opi ng step of devel opi ng the exposed photosensitive layer to forma
resi st pattern. The present invention also provides a nethod of producing a
printed wirif@§2bdard, TEoempnesiodgof Khe prepentcinventionofer Sommingla resistiuct or
pattern formng step of formng a conductor pattern on the substrate based
on the resi qatieant preferabdy ¢empnises: aophetsengitive] layies fyovagdstepr ofed

met hod for form ng a resist pattern and the above-described nethod_of
produci ng a foriniegd av phetpssbaittve yesuseompagingnpthy ahevptdssesbadi ti ve
resin conposition of the present 15 invention, are able to produce a

hi gh- densi t yphojesensitise tresin eompnsiien on 3 subsiraieprar exppsingasteraolhi gh
productivities. [0027] The present jnvention provides a photosensitive resin

conpddi t i on eXpesng prsesibedsegionsel iberphatpsrasibye layasdodightithat bag aby
direct imaging expQsure af a satisfactory sensjtivit nd satisfactory 20
resol uti on. pﬁa&méyeWﬁV#w&hmmgea?@@l@ﬁw@é’éOan%é Tose ther AAD BMGnent -
that uses this, photosensitive resin cqnmpaosition, thod of resist pattern
formation tHd as:@yefqplagpﬂﬁ%ﬁ of dieyFlanieg ths expes osRsitvRaRiohod  f or
producing printed wring boarﬁ,st hat uses this photosensitive re% n
conposi t i on.foPB) BrLegist padteri o Ng PSR IVSNERDN RSO PReYafes-aqmethod Sfows an

enmbodi nrent of the. phot osensit.ive , 9 EP06-0136-0 el enent .according to the
T eant 1 v SHOHRITIE PERMURA Y ENg: bRArs GORIFERING the Sieps Cited bove Anda

10 conductor pattern forming step of forming a conductor pattern on the
substrate based on the resist pattern that has been formed.
[0026] The above-described method for forming a resist pattern
and the above-described method of producing a printed wiring board,
because they employ the photosensitive resin bomposition of the present
15 invention, are able to produce a high-density resist pattern or conductor
pattern on a substrate at high productivities.

[0027] The present invention provides a photosensitive resin
composition that enables resist pattern formation to be carried out by
direct imaging exposure at a satisfactory sensitivity and a satisfactory

20 resolution. The present invention also provides a photosensitive element
that uses this photosensitive resin composition, a method of resist pattern
formation that uses this photosensitive resin composition, and a method
for producing printed wiring boards that uses this photosensitive resin
composition.

25 Brief Description of the Drawings

[0028] Figure 1 shows an embodiment of the photosensitive



Figure 2 shows the UV absorption spectra of photosensitive |layers in
accordance with exanples of the present invention. Figure 3 shows the UV
absorption spectra of photosensitive layers in 5 accordance ¥PO6-I3606s
of the present invention. Figure 4 shows the Wabsorption spectra of

phot osensitive layers in accordance with exanples of the present invention.
Figure 5 shows the UV absorption spectra of photosensitive layers in
accordance with exanples of the present invention and conparative 10
exanpl es. Felgment@icshodingithdhe/pregend ipvdmiorspeschematic prossssetient i ve | ayers
in accordance Wi th exanples of the present invention and conparative

exanpl es. Des&igmre drshotvs: the 1B absorptiosspissire abphozensitive layers in
photosensitive elenment, 10 ... support 14 ... photosensitive |ayer Rest Mde
for Carryi ngcaoudane witlvexamples| presartapventégmodi ment s of the present

i nvention are__ 20 described in_detail hereinbelow _ as necessary with
reference to Thgure 3 ghows, thend Vsabsorptiparspestrasginpbotosensitiye dayersdnt o t he
sanme _el enents throughqut the figures and redundant descriptions have been
onitded. P@csqqrdanﬁq:w1&1@xarapbisi%]sthew@$ﬁrﬁ§nif@@t1%d bottom left and right,
and so forth, ,are based on the positi.onal rel atjonships.shown in the
figures, 25 umigues 5t539@65 @@r@ﬁ@vﬁb@mtlﬂnmtr@&f phofesansiivgilayens inat i os
depicted in the figures are [iot imted to the graphically represented
ratios. |n 2¢paydance pitsexarplesl thedwesentilBRENtiQRet h) acryl i c aci d” denotes

n | : 1 d" . d h . a,n .
acrytic aci F1§3re IS sﬁows the UV absorption spectra of photosensitive layers in

accordance with examples of the present invention and comparative
10 examples.

Figure 6 shows the UV absorption spectra of photosensitive layers in
accordance with examples of the present invention and comparative
examples.

Description of the Reference Symbols
15 [0029] 1 ... photosensitive element
10 ... support
14 ... photosensitive layer
Best Mode for Carrying Out the Invention
[0030] Suitable embodiments of the present invention are
20 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,
25 unless stated otherwise. In addition, the dimensional ratios depicted in

the figures are not limited to the graphically represented ratios. In this

10



"met hacrylic acid" corresponding thereto; "(meth)acrylate" denotes
"acrylate" and the "nethacrylate" corresponding thereto; the

"(met h)acryl oxy group” denotes the "acryl oxy group"” and the 5 Fpe6iGicIaL0oxy
group” corresponding thereto; and the "(meth)acryl oyl group” denotes the
"acryl oyl group"” and the "nethacryl oyl group” corresponding thereto. [0031]
The photosensitive resin conposition of the present enbodi nent conprises
(A) a binder polyner, (B) a photopolynerizable 10 conpound that contains an
et hyl eni cal Desoriptiony at‘@dethgactyligncacid’ | Yenotepr dactylne deid”v arid ethes
represented by the preceding general fornula (1). 0032] There are no

particul ar [‘ineithaeriytios acid’t heorcesponding theretohi ritmetlpetgiete”agenotes as it is
a polynmer that enabl es the uni Lorm di sso| ution or djspersion of the other
conponent s Hacryhrie? esand 15theonpmsthaenylated npooraspamaling anthesetozenfhie fi ed by
acrylic-type resins, =~ styrenic resins, epoxy-type resins, amde-type resins,
ani doepoxy- {'Gpeth)pesiloxy ” greyp” t Weaotessi the ~ paeiydoxy @eups, andd forth. A
singl e one of these may be used as copponent (A) or twg or nore nmay be used
in  &onbi nal Methagyéemp @ieup” (cRrrespepding nbewetoy padpthes etraethyacmfoxkryl i c 20
type polymer in copponent (A) is preferred fromthe standpoint of  obtaining
an excel | engreiiXal eru%%ﬂbggﬁaqrquylag&)% e@l@elrﬁ'l%ntmﬁﬂhﬂ%'yﬁ)}’gt ErQPHBDbI ity
after irradiation ',ththigght. This acrylic-type polynmer nore preferably

cont ai ns asCOBREPORAUBENGIHPs t hereof both a nonomer unit derived from
SEot oo BRI, TSl 305 "RRRIRIR o U BAESed T
dor' ved Tr OREHMEACCPTAIGEdd, & SREGFT DA THGh JRord PABIOPCRISHEADIE

10 compound that contains an ethylenically unsaturated bond, and (C1) a
pyrazoline derivative as represented by the preceding general formula (1).
[0032] There are no particular limitations on the component (A)
‘binder polymer as long as it is a polymer that enables the uniform
diséolution or dispersion of the other components of the resin

15 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-

20 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

25 derived from alkyl acrylates and/or alkyl methacrylates. Here, “acrylic-

type polymer” denotes a polymer that contains primarily monomer units
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[0033] The aforenmentioned acrylic-type polymer may be produced, “for .
exanpl e, by the radical polynerization of (meth)acrylic group- containing
pol yneri zabl e nononer. This (meth)acrylic group-containing 5 p&HPO6e0l26H0
nononer can be exenplified by acrylamde, acrylonitrile, alKkyl
(meth)acrylates, tetrahydrofurfuryl (nmeth)acrylate, dinethylam noethyl
(met h)acryl ate, diethylam noet hyI (nmeth)acrylate, glycidyl (nmeth)acryl ate,
2,2,2-trifluoroeth (rreth acrylate, 2,2,3, 3- tetrafluoropropyl

(et h) acr y| segived r%@ a@y i group-aantainong pelymptizable moaemer.

a-chl oro(neth acryllc aC| - fur I(rreth)acryllc aci d,

0-styryl (rret[ﬂ%)ai} ylic B élfbl'ﬁmﬂ?}@ﬂﬁdrapfy I%tﬁp%gpb’m@h@aéfqu B&@Q@éﬂy be

enpl oyed as the pol yyrerj za r or two or used in
conbi nat i on fas Q?{f?énﬁgjybﬂér# B ica Rymertggtions oty %ﬁﬁ%ﬁt‘-‘rﬁfﬁﬂﬁs cited

above can be exenplifi

propyl (met WP&&&% EOle ?19?53 %E@%ﬂ;‘g’@g ;}fgltse(? é&ﬂgyyh@%gﬁ)%%r %Li;ﬁ
(ot 1 acr 1 RoFymERgabls mppo %?Carré%%%?cg LORMPENER P TR A
combi nati onallsd | B&@peﬂﬁggaéa{? on T o tRRRY cire%w By ¢ GREUDRCHHREs ni ng
Tor & pol y roRRUARROFEBL G&Q‘\@Q@%P %@ﬂ%@aﬁﬁﬁ T CostReRiai o "
styrene der oL ines &S L 45N ek ek
ot v e, IO PO TR S5 o
el 3 © and 28n1s mth)acry DBL!C %%5 -C 6hrporo('%‘netﬂ)acryl1c acid, B-
furyl(meth)acrylic acid, B-styryl(meth)acrylic acid, and so forth. A single
one of these may be employed as the polymerizable monomer or two or
more may be used in combination as the polymerizable monomer. The
alkyl (meth)acrylates cited above can be exemplified by methyl
15 (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl
(meth)acrylate, pentyl (meth)acrylate, hexyl (meth)acrylate, heptyl
(meth)acrylate, octyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, and
structural isomers of the preceding. A single one of these polymerizable
monomers may be used or two or more can be used in combination.
20 [0034] In addition to the (meth)acrylic group-containing
polymerizable monomer cited ab(jve, a single polymerizable monomer
or two or more polymerizable monomers, as exemplified by styrene,
polymerizable styrene derivatives e.g., vinyltoluene, a-methylstyrene, p-
methylstyrene, p-ethylstyrene, and so forth, esters of vinyl alcohol such
25 as vinyl n-butyl ether, maleic acid, maleic anhydride, maleate

monoesters e.g., monomethyl maleate, monoethyl maleate,
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cyanoci nnam ¢ acid, itaconic acid, crotonic acid, propionic acid, and so
forth, may al so be copol ynerized in the acrylic-type polynmer. [0035] The

bi nder pol yner preferably contains the carboxyl group 5 in orBE06t®]36-00 de
bi nder polynmer that has a particularly good al kali developability. This

car boxyl group-contai ni ng binder polynmer can be exenplified by the
acrylic-type polyner described above that has a carboxyl group-containing
pol yneri zabl e nmononer spreferably met hacrylic acid) as a nononer unit. 10
[0036] Whenmadmwisoprdpy! pohleste andnsaifesth, Hameanio aejd, ginmappici asid, &6 d nunber
Is preferably 30 to 2Q0 ng,  KOH g.and nore preferably i,s , 45 to 150 ng KOH g.
The devel opF¥enesinaamie @sid,dtapamic lasihesrol@nia acidepiapianisuaeids and soess t han
30 ng KOHJg;. the post-exposure resistance of the photocured photosensitive
layer to t htodeviapymlse bssopoivinerignd in the agryligcDEROINAR- t he aci d nunber
exceeds 200 OH/ g. [ 0037], The, bi nder polymer preferably contains styrene
or a styrent) ri vat Wi RIEIAET PORFREF P 'efablb’cﬁﬂfttﬁ]élssti'lﬁrﬁ%bpﬁi’ SfOWbt ai ni ng

e
pref er abl y. RFboRSbiliss This bt v wohiRg Bindhr, PebRRD s o

s cont enBFPHRE Pra e SRRt KAl Qo kY Bt RES &t 11 pped
content  oxcoatosh mesSiiroRbfibm T o BRARPIST BonERgho GRERTAYI ng

styrene or a s[i] [ ene de{iri?vative as a n%nomar unit is the acrylic- 13
FP06- 0136- 08° %‘B@ WAY?S ALARIYE S ove i n which styrene or a styrene

derijyative t(§036] 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 number is less than 30 mg KOH/g; the post-exposure resistance
of the photocured photosensitive layer to the developing solution tends to

15 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
20 reference to the binder polymer as a whole, from 3 to 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
25 ‘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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copol yneri zed along with (nmeth)acrylic group-containing polynerizable
nononer.. [0038] The bi nder polynmer may as necessary also have a b5

phot osensitive group, for exanple, an ethylenically unsaturat eBEPO6:@L36-00
[0039] The binder polynmer has a dispersity (weight-average nolecular

wei ght / nunber average nol ecul ar wei ght) preferably of 1.0 to 3.0 and nore
preferably of 1.0 to 2.0. The adhesiveness and resolution tend to decline
when the dispersity exceeds 3.0. The weight-average 10 nol ecul ar wei ght and
nunber - aver tipe polyseen desoribieghbawecinmwhich siyreme or lai Hywmsodémeativadis gel
perneati on chronatogriggy (GPg%Iand are the values pased on the use of

pol yst yr enecepalyaaerizedslongewittl (meth)agylic gravpcardaining polymetizable

wei ght - aver age nol ecul ar wei ght (val ue neasured by 15 gel perneation

chr omat ogr api9ROIBAL) based on pol ystyrene standards) of the binder polyner
Is preferably 5000 to_3000Q0, nore, preferably 40000 to 150000, and
parti cul ar | [OQ3&s erablwleﬂhmdelt oGO’ M@y 8% SHRGCSARIY t@iS@hglaﬁéveﬂ opi ng
solution tends to decline when the nunber- average nol ecul ar weight is |ess
t han55000, mhotc@enﬁm@@'@uap&rgexm@lez@n enicallyawsatarated bandhe
nunber - aver age | ecul ar I ght exceeds , 30000Q, [0Q41], The, bi nder pol yner
may be consﬁ?Qiﬁﬁgd of I$1§8§1i ngP EH’oll'i»f’r?erao SPRTSIe OBeighiayeReSf a

can b exenBlalprUar ByeiEBY Sumben S Ebis BOEabWegRS IeeORo e | O Lont ai n
that - 14 FPOQ) BRSO PGBy T ol Shid Aetghie ALBRSOETHSY 8Bt ErolREh .
conbi nat Onfen?f 16 "decline when the dispersity exceeds 3.0. The weight-average
10 molecular weight and number-average molecular weight are measured in
| this embodiment by gel permeation chromatography (GPC) and are the

values based on the use of polystyrene standards as the calibrating

standards.
[0040] The weight-average molecular weight (value measured by
15 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
20 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
25 combinations of two or more copolymers that contain different

- copolymerized components, combinations of two or more polymers that
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or nore polyners that have different dispersities, and so forth. Polyner
havi ng a nul ti node nol ecul ar wei ght distribution, as described in Japanese
Pat ent Application Laid-open No. H 11-327137, can also be 5 ufFgdée188)0

bi nder polynmer. [0042] The bl ending proportion of the conponent (A) binder
polynmer in the photosensitive resin conposition is preferably 20 to 80 nass
parts, nore preferably 30 to 70 mass parts, and even nore preferably 40 to
60 mass parts, in each case per 100 nass parts of the 10 total of conponent

(A) and t he hawvepditferent Bjeightsavéetagd melamlankenghtshicontbinationsy ofioportion is.
| ess than 20 mass parts, the region cured by photoexposure of the

~ phot osensi t ioremoes polymepothiat ihavel differentdispessities, mtgscplforthsé’miymieVe resin
conposition is nore readily susceptible to enbritt|enment than when this

bl endi ng pr dawing o imstiinaden ndleculr ateighte rdistoitedionange ; deseeibedatmbi | ity
also tends to be inferior in the case_ of application as _a photosensitive

el enent. Thdaphnesss Batsnti Applicatéonidaid-onen N aldi $1347d3y, wiaanalsei ke bl endi ng
proportion exceeds 80 _ nmass parts as conpared to a blending proportion in

t he &Y or enevtsedrasdhe Migder pAynBY. Conponent (B), a phot opol yneri zabl e
conpound that has 20 an ethylenically ynsatyrated bond, may be an

phot opol ymerl P48l e  coboblending mrenpHion o aSOMRMMEst h }nblél&]?éry
unsaturated bond. I.n _particular, the conbinatjon of a 1of unct i onal

phot opol ynmeMoiuBIes inc@eppheiesenstive 46sih soBnositan é%w9£cg§alyt 20 40080 bond

Bt hyl ani 0Bl IS G s STOHE DBRASIALD G 6 Sl \IESE (oot coRbORER TOFS [ 0044]
LR R S R AT AN T
10 total of component (A) and the component (B) described below. When
this blending proportion is less than 20 mass parts, the region cured by
photoexposure of the photosensitive resin composition layer comprising
the photosensitive resin composition is more readily susceptible to
embrittlement than when this blending proportion is within the
15 aforementioned range; the coatability 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
20 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
25 ethylenically unsaturated bonds is preferably used as component (B).
| [0044] The ethylenically unsaturated bond carried by component
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can be exenplified by a,(3-unsaturated carbonyl groups such as the
(meth)acrylate group and so forth. Photopol yneri zabl e conpounds that have
an O-unsaturated carbonyl group as the ethyl enically unsaturatBp0s-tpIeLogan
be exenplified by the a, (3-unsaturated carboxylic acid esters of polyval ent
al cohol s, (meth)acryl ate conpounds that contain the bisphenol A skeleton,
adduct s between gl ycidyl -functional conpounds and a, (3-unsaturated

car boxylic acids, urethane bond-containing (neth)acrylate conmpounds,

nonyl phenoxyBoliy eioh yashedaylycregtridted asliongnast it)iagphdtapelyenempabldsarichat -

contain the phthalic acid skeleton, alkyl (meth)acrylate esters, and so
forth. A si ogheberexemplified ebyrey,bansaterated carbonyt groupsofudhhesethemy be
used in conbination. Viewed fromthe perspective of the adhesiveness and

resi stance (meptlacrylgte grafpeanddgo forth.cBhotopolymetizable) eempoundsdhapounds

that contain the bisphenol A 15 skel eton and urethane bond-contai ni ng

(et h) acryl haeewmdﬁuusaumdaamquggw&s theeethytemigally unsaturated ai n t he
bi sphenol A skeleton are particularly preferred. [0045] The esters of

pol y¥al ent bhoodhansbeexemplifiedins thaei-vasatuated aarb ¢ asidcestetseof
exenplified by polyethylene glyco 20 di (nmeth)acryl ates that have from2 to
14 et hyl enePQi/)G(ﬁzlgl}t p@fwgpﬁs@yl( spoyxlate dicomp ythatescamtain héhve from 2

to 14 propyl ene groups pol yet hyl ene pol ypyropyl ene gj ycol

di (et h) acr wsaff)@mf hrskelren] aéaugtsnbmefneg éﬁeﬁglf&m@?mp%msz to 14
propyl ene grouyps, . trimethylol propane di (neth)acrylate, trimethyl ol propane
25 tri (et hpadr yodi-snsatorasdi fP@%’O?W Ifet ASISY p%@&ﬁ@et Porg-containingt e,

PO i oS R e ] (Bl e 29 RO el o

10 (meth)acrylate compounds that contain the phthalic acid skeleton, alkyl
(meth)acrylate esters, and so forth. A single one 6f these .may be used or
two or more of these may be used in combination. Viewed from the
perspective of the adhesiveness and resistance to plating, preferred
thereamong are (meth)acrylate compounds that contain the bisphenol A
15 ~ 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,B-unsaturated
carboxylic acids can be exemplified by polyethylene glycol
20 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
25 tri{meth)acrylate, EO-modified trimethylolpropane tri(meth)acrylate,
| PO-modified trimethylolpropane tri{meth)acrylate, EQ- -+ PO-modified
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tri(nmeth)acryl ate, tetranethyl ol methane tetra(neth)acryl ate,

di pentaerythritol penta(neth)acrylate, dipentaerythritol

hexa(met h)acrylate, and so forth. A single one of these may b&FRB&DI36-60two
or nore may be used in conbination. Wth regard to the preceding conpound
names, = EO nodified" indicates a conmpound that has a block structure
formed by the ethyl ene oxide group, while "PO-nodified" indicates a

conpound that has bl ock structuyre rmed by the propyl en oxi de group. 10
[0046] The {HBE éé@i?ﬁ%@ conpomén?&’gﬁcﬁ’ ai ns t Kranspndabnetherel et on i s

(: ¢ tgepiiltrLﬁ?&ﬁ@%hgﬁﬁ?%yaffﬁ@_rﬁgzﬁﬁoi% 5 ”: A gn{?e"hS 31% ' ﬁyhaféeLﬁiﬁgL ¢

' [ A ' R .
neryl ate orGRRGETBRTDL he et hBGTAITERIGFBIAELE and  APRASDAREIA ovp.
275 bi 54 RORKERIIR ST 5 SBOTS YO RGHGI (e LSRRy gt o °7°"
(o2 h) acr S8 PRAPUBE Hoas, BB S dbRcRBREHR: SV Ebeiead ta the Brepeding2o [ o0a7)
(roma to APBPRIROEIOR (D CREpR il HHBAREY S PBRERIRTY Bl Rl Rlofkom &t
g?giiﬂi%gr”?%@%rﬁﬁ% 3?%‘#%39})%2@}?3 ieﬁbﬁ's%éﬁ@;iésn%%lepgp&@h SBQ-modifisth i £ e by
bi s(4- (( met%@é%?%@?ﬁﬁ%@%‘ggﬁﬁ%%ﬁ%#o%%f%ﬁEgthe propylene

((meth)acry. }?&g Bpget hoxy) phenyl ) propane, 2, 2-bis(4- 17 FP06-0136-00
((nmeth)acry xy;én et hoxy) phenyl ) propane, 2, 2-bis(4

10 [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

15 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.

20 [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-

25 bis(4-((meth)acryloxytriethoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxytetracthoxy)phenyl)propane, 2,2-bis(4~
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t h) acryl oxyhexaet hoxy) phenyl ) propane, 2, 2-bi s(4-

t h) acryl oxyhept aet hoxy) phenyl ) propane, 2, 2-bis(4-

t h) acryl oxyoct aet hoxy) phenyl ) propane, 2,2-bis(4 5 FP06-0136-00
t h) acryl oxynonaet hoxy) phenyl ) pr opane, 2, 2-bi s(4-

t h) acryl oxydecaet hoxy) phenyl ) propane, 2, 2-bi s(4-

t h) acryl oxyundecaet hoxy) phenyl ) pr opane, 2, 2-bi s(4-

ot h) acr ¥ (GRP R0 GRS BRRNIPGEBABREaS. 2. bi §(4 10 2.2-bis(4-
ot h) acr o (GRYPORCBACER RO BRIy DPERaRe, 2. 2.0l (4.  22-bis4-
bt tced ng. LATPBIAG Y SR B EEHRER R PBEYBont act hoxy) phety PBBpane can
Crem cal ' Go (BBRIASTY o8y Geiaibdomy piscry ropphe, ! "o S I
CEresTs0t: (RERDR SRR ROR ey BB al oo Lt a.) 228 bos0) The
R R, T
dii socg;anat Z@Eﬂﬁ??‘a’ﬁ%’gﬁ%&%?ﬁa@@gﬁéﬁ%]l&@P%ﬁ iarret hS/I ehe d?i’%@@%’nat e, and
[ U o

di Erret hg acrﬁ@%gl,)ag&c]iog%%rc %[ %ﬂi‘)ﬁ%ﬁ?@%@ﬂgg’géﬂ% 2.2-bis(4-

10 ((meth)acryloxytetradecaethoxy)phenyl)propane, 2,2-bis(4-

EEEEEEEE

NN AN AN AN AN NN NN

(
(
(
(
(
(
(
(
(
(

((meth)acryloxypentadecaethoxy)phenyl)propéne, 2,2-bis(4-
((meth)acryloxyhexadecaethoxy)phenyl)'propane, and so forth.

[0048] Among the preceding compounds, 2,2-bis(4-
(methacryloxypentaethoxy)pheny!l)propane can be acquired

15 commercially as “BPE-500” (product name, Shin-nakamura Chemical
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.).

20 [0049] The urethane bond-containing (meth)acrylate compounds
can be exemplified by the adducts of (meth)acrylic monomer having OH
in the P-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

25 tris((meth)acryloxyt_etraethylene glycol  isocyanate)hexamethylene
isocyanurate, EO-modified urethane di(meth)acrylate, EO- + PO-
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name, Shin-nakanmura Chem cal Co., Ltd.) is an exanple of a comercially
avai l abl e EO nodified urethane di (neth)acrylate. "UA- 13" (product nane,
Shi n-nakanura Chenmical Co., Ltd.) is an exanple of 5 a comer ciEr06-0136-00
avai lable EO + PO-nodified urethane di(nmeth)acrylate. A single one of

t hese can be used or two or nore can be used in conbination. [0050] The
nonyl phenoxypol yet hyl eneoxyacryl ate can be exenplified by
nonyIphenoxytetraethyleneoxyacrylate

nonyl phenoxypedii h@ﬂ%&(ﬁé@ﬂ?@@@'ﬂ%nﬁ!ﬁhéﬁo@ﬂwa&ﬁwﬂe dpxgdusty| at e,
nonyl phenoxyhept ae gﬂbeneoxyacr nyl phenoxyoct aet hyl eneoxyacryl at e,
nonyl phenoxyﬁﬂiﬁﬁeté RAkNTNER v 8110&1158 %{]t 15 an examp? %(

nonylphenoxydecaethéﬂ Neox)

nony| phenox y&HBEKEE éna %cr '&?ﬁ%&%m@%ﬁg(@?ﬂgﬁ@@éa@a n BA- used or
E\Arrgt ﬁ; a(r:nr);?aaf n&%ﬁﬂ@%ﬁ%ﬂﬁﬁa %&?@@Q%Eq cﬁgg}/gs éﬁ%ﬁgﬁml eiof not
(the Str ot (A EOBIIEIFIEDY, Eﬂeﬁﬁgébﬁé‘)ﬁ&ﬁ' S wrbde i B el boxyl
Seryl ate o odpoBiEl %Sé?wd%qfﬁwa%ﬁé‘éf‘;a“ipégémﬂﬁvﬁiﬁéy%lﬁ%eeg%mﬁﬁt & dfi.

Speci fic exar’g) Es t hereof are y-chl oro-(3-

hydr oxypr opy¥ h)acryloyloxyethyl o- pht hal at e, (3 hydroxyalkyl- 25
lhEan et P RO i SRR
conpound th%&«ﬁﬁﬁﬁﬁ@dethylen%§a|ly un%ﬁﬁﬂﬂﬁﬁ&%ﬁgﬁﬁﬁﬁeﬂqﬂeneoxywmgdmb,

10 nonylphenoxypentaethyleneoxyacrylate,
nonylphenoxyhexaethyleneoxyacrylate,
nonylphenoxyheptaethylenedxyacrylate,
nonylphenoxybctaethyleneoxyacrjrlate,
nonylphenoxynonaethyleneoxyacrylate,

15 nonylphenoxydecaethyleneoxyacrylate, and
nonylphenoxyundecacthyleneoxyacrylate. 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

20 - phthalic acid skeleton (the structure given by removing the hydrogen
atoms from the two carboxyl 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 ty-chloro-B-

| hydroxypropyl-p'-(meth)acryloyloxyethyl-o-phthalate, p-hydroxyalkyl-

25 B'-(meth)acryloyloxyalkyl-o-phthalate, and so forth.

[0052] The blending proportion for the component (B)

19



bond is preferably 20 to 80 nmass parts, nore preferably 30 to 70 mass
parts, and even nore preferably 40 to 60 nmass parts, in each case per 100
mass parts of the total of conponents (A) and (B). Wien this blEHH-6d36-00
proportion is less than 20 nass parts, the photosensitivity tends to be
unsati sfactory as conpared to a blending proportion within the

af orenenti oned range and when this blending proportion exceeds 80 nass

parts, the photocu ed |onstendtoﬁﬁ %Dre sus eptible to enbrlttlenent
t han when t {Pkotgpe @pé@ﬂRﬁ’r‘\mﬂst f Mee jY T&P ¥ninsateratadr ange.
[ 0053] The ol i ne d I ve, _conpri sing conpo epr esent ed
by gener al ?@r@p%p@ft%ﬁ fo %sm%tmw gQ:G‘Pgrq ?Pﬂsﬁmted

o o . .t S B b el b LA
R 0 Ihe R
Conponent ( GNE}S %afﬁ%&%@%r%%@hé EREPG %@5’ d"BPaFien, e Blincies "
dodecy !, burPepORGE ¥ evE s Ath s de e Hlﬂ%t oSN th%héca.“ﬁ
ode : >

| f I f bl f b d
Sgi‘ff?ugg?{m’ al éelcg's ‘”e 561%13&?%%5%1 & iR faendr 5;35@?@%%&1& Thg; ”3n|- |
é‘ﬁ?}“xa?. ves GPEem Erﬁ‘ﬁ&%fﬁdl wﬁ%n%@zq%éaﬁf“@ oHorstsiedn ) in'

ich Ris Cl r | l?ﬁ

1- phenyl - 3- (Waﬁ%tﬁﬁﬁ—% ﬁ@y t%c]t’fr P%I@%hgﬁylﬁ IB?F%Z%}SCﬁEtIP]Se to

| ar| f f ' d
E?ftngf‘n‘ga;bﬁ cRbBHEhER LEF B ?f@%%?‘y’ﬁlbfmiﬁ*qgg plOBRho3Y o PTG 8
phenyd) -(4- éﬁ?&h@ﬂﬁbﬁéd@(ﬂéeﬁ (4-isopropyl phenyl)-pyrazoline is

[0053] The pyraquine derivative comprising component (C1) is

represented by general formula (1), supra, but is not otherwise
particularly limited. In formula (1), at least one R represents C;.;o alkoxy
or Cy.12 alkyl; the sum of a, b, and ¢ is 1 to 6; and when the sum of a, b,
15 and ¢ is 2 to 6, each R may be the same as or different from one another.
[0054] The R’s in component (C1) may be straight chain or may be
branched. R can be exempliﬁed. by methoxy, isopropyl, n-butyl, tert-
butyl; tert-octyl, and dodecyl, but is not limited to the preceding. The
sum of a, b, and ¢ in general formula (1) is preferably 1 to 6, more
20 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 Cy.3 alkyl. Moreover, 1-phenyl-3-(4-methoxystyryl)-5-(4-
25 methoxyphenyl)-pyrazoline is particularly lpreferred from the perspective

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

20



particularly preferred fromthe perspective of ease of synthesis and

bringi ng about an additional increase in solubility. [0056] Fromthe

st andpoint of nore reliably obtaining a 5 satisfactory phot osdfiBd6i0Mi36y0@nd

resol uti on when the photosensitive resin conposition of the present

invention is used in direct imaging exposure, the wavelength of maxi mum

absorption for conponent (C) is preferably fromat |least 370 nmto | ess

than 420 nm and nore preferably is fromat |least 380 nmto | ess than 400

nm 10 [ 0057phemid-FrifdsepropylstEryly-ar(4res cu:moyyk&ﬁnﬁ -px@aplingi ed by is- (4-

met hoxyphenyl ryI- - phenyl pyrazol i ne, phenyl - 3- (4-

met hoxystyrypz)msufaqf %s«wie% ?aE@lSPﬁ‘étlvel @n BAse (Qf sythesisy gReny| ) - 3

- (4- et hoxyst yry] )pyraz in 1- (4:1soprapyl

3-styryl - 5- PRGN, %@fdllmﬁﬁbﬁgﬂreaﬁﬂ(mogwébw styryl)-5-(4 15

isopropylphe | ) QyrazoLi ne, 5-bis-(4-iso0 he

i sopropyl sty yr azo# éle( 43tﬁ%fll(¢\ rfgf;yl%fg (r@ﬁ?-%bi gb@ﬂb‘%&/rﬁl ) -

5- (4 ert - but hen azol i ne, ri-but Nyl

ret hokyst yr yiat m% RRIE R ?ptyﬁa%ﬁl o il %ﬁﬁ%ﬁﬁ%&ﬁmm

3-(4-tert- but (4-tert- bu henyl ) pyr azol i ne 4-tert 20

but yl phenyl ) @gllté%?gg}ﬂ Eﬁ??{ff ﬁ)nl S @p@‘l ‘i‘ﬁ RPEA3IRATHLE, 1 -

(4- met hoxyph nyI i SO Ist ryI 5 a- i r enyl razol i ne,

1- (4-i sopr op %’ﬂy lfggth Pngf%ﬁ%}'é? PuRr 4ﬁ?’£ %ﬁﬁ?ﬁﬂ%ﬁh‘i (;(Bt:)r a2ol i ne,

1- phenyl - hoxy o= met hen raz

1- phenyl - i r&‘llbiihﬂﬂ}ﬁtl%% ?@%ﬁ%ﬁ%@?ﬁﬁ%ﬂé@% glﬂ'#m{e

1-phem -3 ngs ol AV Y 15 o B PoXspheny ) pyrazol e, 21

1-phegy! - 3- (RoxA' ™t e Syth¥dine dbavandl (B QRO HBYEREby 15¢4-
methoxyphenyl)-3-styryl-5-phenylpyrazoline, 1-phenyl-3-(4-
methoxystyryl)-5-(4-methoxyphenyl)pyrazoline, 1,5-bis-(4-
methoxyphenyl)-3-(4-methoxystyryl)pyrazoline, 1-(4-isopropylphenyl)-
3-styryl-5-phenylpyrazoline, '1-phenyl-3-(4-isopropylstyryl)-5-(4-

15 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-

20 butylphenyl)-3-(4-isopropylstyryl)-5-(4-isopropylphenyl)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-

25 (3,4-dimethoxyphenyl)pyrazoline, 1-phenyl-3-(2,6-dimethoxystyryl)-5-
(2,6-dimethoxyphenyl)pyrazoline,
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1- phenyl - 3- (2, 3-di net hoxystyryl)-5-(2, 3-di net hoxyphenyl ) pyrazol i ne,

1- phenyl -3 - (2, 4-di met hoxystyryl)-5-(2, 4-di net hoxyphenyl ) pyrazol i ne,

1- (4- met hoxyphenyl ) - 3- (3, 5- di met hoxystyryl)-5-(3,5 5 FP06-0136-00
di met hoxyphenyl ) pyrazol i ne, 1-(4-nethoxyphenyl)-3-(3, 4-

di met hoxystryl)-5-(3, 4-di net hoxyphenyl ) pyrazol i ne, 1-(4-

nmet hoxyphenyl ) - 3- (2, 6-di net hoxystyryl)-5-(2, 6 di net hoxyphenyl) pyrazoli ne,
1- (4- et hoxyphﬁnyl )

di met hoxyst yrP nssk-%%?géflﬁﬁth%yﬁww7(%%%??@@3@11)pmzoline,

b S AT AN R I AEIRS
T I
SLET;E LE)L(}%;S/T ??‘Q‘?‘;%E_%§%ﬁ£?ﬁ%%§§ﬁ?@??f¥?mSﬁgo’);l{- glg;'&ii o r,azpl i ne,
LSl e e

?u'z Zl thra?ylb) léle%}g@gsﬁyﬁ%gﬁ@yédlﬁ X@ﬁ%ﬁ@%@% *hoxyphenyl )p]y"r(%'zol i ne,

o e o RIS Rhnshenmah a0 e L0
i Liii’;@ p“?”?’@l'e??%%%mw o .ﬁ-%yf{?%w |
il_sopr _og;c/)l Pgeﬁ%q%héq%%,@gl gg’%b'xystyr ﬁ}%{mé%@rﬂ%%hoxyphenyl )Ip_)ﬁ'ézol i ne,
di gre_dhoxsst 5%{ éﬁ%ﬁgﬁb@@%@ ﬁ%ﬁg%wg&;—g’?ﬁe, 1- (4 '

dimethoxyphenyl)pyrazoline, . 1-(4-methoxyphenyl)-3-(2,4-
dimethoxystyryl)—S-(2,4-dimethoxypheny1)pyrazoline, 1-(4-tert-
butylphenyl)-3-(3,5-dimethoxystyryl)-5-(3,5-
dimethoxyphenyl)pyrazoline, 1-(4-tert-butylphenyl)-3-(3,4-
15 dimethoxystyryl)-5-(3,4-dimethoxyphenyl)pyrazoline, 1-(4-tert-
butylphenyl)-3-(2,6-dimethoxystyryl)-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-

20 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-

25 - isopropylphenyl)-3-(2,6-dimethoxystyryl)-5-(2,6-
dimethoxypheriyl)pyrazoline, 1-(4-isopropylphenyl)-3-(2,5-

22



I sopropyl phenyl ) -3-(2, 3-di net hoxystyryl)-5-(2, 3- di met hoxyphenyl ) pyrazol i ne,
1- (4-isopropyl phenyl)-3-(2, 4-

di met hoxystyryl)-5-(2, 4-di met hoxyphenyl ) pyrazoline, 1-(4-tert BP06-0136-00
but yl phenyl ) - 3-styryl - 5- phenyl pyrazol i ne, 1-phenyl-3-(4-tert-

butyl styryl)-5-(4-tert-butyl phenyl)pyrazoline, 1,5-bis(4-tert-

butyl phenyl)-3-(4-tert- butylstyryl)pyrazollne 1-(4-tert-octyl phenyl) - 3-
styryl -5- phenyl yrazollne henyl - 3- (4-tert- octylstyryl) 5-(4-tert-

oct yl pheny! ¥ Sﬁséryl —demeﬂmmnyﬂ)wm jne- (4-tert 10-(4-
octylstyryl)pyrazollne (4 dodecyl phenyl )- 3-styryl - 5- phenyl pyrazol i ne,

1- phenyl - 3- ($¥E©EE3¥K%$@}§ﬂ?;%dpnﬁ c asdyyrazol i ne, ~ 1-( 4-

e b e S RS 0
?zt%/lafthegg![ sii;)yrazol I ne, éé,fl;-%[n%l_ guté ﬁhen Wﬁlﬂ%erhoggra ¥e1¥|) 5- 15
33&%‘@3?!3'@51 hens s %&%Lﬁeﬁt}%ﬁﬁ Violmwe. 1 d%éﬁé&%‘@# el >
oct yI phenyl P %zi%ﬁ%ubaééér ﬁ%ﬁﬁﬁmﬂﬁ%&%@ﬁrﬁé%l pyr azbPrhie 41@@2 4 20
e R A
e ittty ) Lot foro M EURS ol e
(32 -t or PEBIPOPRVRRTIORRE ). 31 5 phdryepSabhy oS TR ielsy © =
rrof %156, obeRREbTR e YR &Mt S R st e,

and 1-(3, 5 (i'phenyl 3-(4-dodecylstyryl)-5-(4-dodecylphenyl)pyrazoline, 1-(4-
dodecylphenyl)-3-(4-dodecylstyryl)-5-(4-dodecylphenyl)pyrazoline, 1-
(4-tert-octylphenyl)-3-(4-tert-butylstyryl)-5-(4-tert-
butylphenyl)pyrazoline, 1-(4-tert-butylphenyl)-3-(4-tert-octylstyryi)-5-

15 (4-tert-octylphenyl)pyrazoline, 1-(4-dodecylphenyl)-3-(4-tert-
butylstyryl)-5-(4-tert-butylphenyl)pyrazoline, 1-(4-tertbutylphenyl)-3-(4-
dodecylstyryl)-5-(4-dodecylphenyl)pyrazoline, 1-(4-dodecylphenyl)-3-
(4-tert-octylstyryl)-5-(4-tert-octylphenyl)pyrazoline, 1-(4-tert-
octylphenyl)-3-(4-dodecylstyryl)-5-(4-dodecylphenyl)pyrazoline, 1-(2,4-

20 ' 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-

25 (3,4-di-tert-butylphenyl)-3-styryl-5-phenylpyrazoline, 1-(3,5-di-tert-
butylphenyl)-3-styryl-5-phenylpyrazoline, 1-(4—tert-bﬁtylphenyl)~3~(3,5—-
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tert-butyl phenyl)-3 -(3,5-di-tert-butylstyryl)-5-(3,5-di-tert-

butyl phenyl ) pyrazo line. [0058] A single conponent (Cl) may be used or two
or nore 5 conponents (C) nmay be used in conbination. [0059] FRE6LDEIGHQ
proportion for conmponent (Cl) is preferably 0.001 to 5.0 nmass parts, nore
preferably 0.05 to 0.8 mass part, even nore preferably 0.01 to 2.0 nass
parts, particularly preferably 0.1 to.0.5 nmmass part, and very preferably
0.2 to 0.4 mass part, in_each case per 100 10 nass parts of the total of
conponent s (xferaityBEyryBe fH{8vi-dir tettthutil pheayl pysezding, pand odd@sidivi ty and
a satisfactory resolution tends to be nore problematic when the conponent

(a) bl endi teyt-husdphenyh-3-€3,Sodi-tartrbutHstyribge-(3j-6ittetbove t han when this
bl endi ng proportion is wthin the cited range. 15 [0060] The pyrazoline
derivative butgphenylgpyragobivaponent (C) of the present invention can be
synt hesi zed by known nethods. For exanple, this pyrazoline derivative can
be obt ai ned[#58]he sydk réngle Cmﬂtj&%clsi By De DsgehsssBVey ehaarePat ent
Nunber 2,931,693 or b synt hetic t hods, based t hereon. For exanple, a
specPfic beﬁ@ﬁlpméﬁe&éb)m ¢ BAd BeCRBRHRAMEEY by a known condensation

e G B ont o 05008 () W e
compeun 0 Tk Faenbaner reBSR T BRSPS o v

e o O 0RO B AR £
O e e e BTy 0% BA5Es e  onied 828 ©°

10 mass parts of the total of components (A) and (B). Achieving both a
satisfactory photosensitivity and a satisfactory resolution tends fo be
more problematic when the component (Cl) blending proportion is
outside the range cited above than when this b.lending proportion is
within the cited range.

15 [0060] The pyrazoline derivative comprising the component (C1)
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

20 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

25 compound yielded by these condensations can then be condensed by a -

known method with a specific hydrazine compound, for example, by

24



according to the present invention. [0061] The pyrazoline derivative
conprising conponent (Cl) of the present invention may al so be acquired by
purchase. 1-Phenyl-3-(4- 5 tert-butylsVryl)-5-(4-tert-butyl phehP0ppdI3G-4I0 ne
(Ni ppon Chem cal W rks Co., Ltd.) is a commercially avail able conponent (C
1). [0062] The present inventors consider the co-use of the pyrazoline
derivative conprising conponent (Cl) with the other conponents to be one of
the main factors that make jf possible for the, photosensitive resin 10
Conposi t | onr@ﬁctthblrpaé@,fé%ﬁcgf@a@nn@ﬁph@ tﬁc@h"é@bg@ pxtazedinet éetivativa gh

phot osensitivity_ ,and resolution in direct imging exposure.. [0063] Based on
consi der at | 8REOTEHNE 49 8¢ PESTEBE IR ¢ vi ty, the photosensitive resin

iti t enbodi t, f.er abl ddi ti N t ai
22 4511 96T I daz e BYREOIBIE SSTRRY S ATVErIEHE: EPTROBRPbAL) OE2) 6 n
hot I | zat i ILnitiat ' ddi tion. t t . f th
o crant "o e a8 e Al S R e T 2 ©° 11
ot gsensi tivi res i on e 2.4 5-triarylimnmgdazal e diner
Ean %Z spec?@ﬁ%ﬁ%@i}%ﬁ)@%ﬂﬁﬁé@u %Q%)M%P%ﬁenmpﬁ%- d Bl ni dazol e
di mer, 2-(0.20.chlorqgphenyl)-4, 5-di thox}/ henxl i md e dinmer, 2-(o-
fl heny ¥ OS5 g g YalEp! B-H{;H%’&%’? Gdlyl) -4, 5-
di Eﬁreﬁel ;anm.yﬁ d:mﬁvfl - et ho henyl ?4 5-di hengl ' Fnyd?azol e dinmer,
and so fortﬁaﬁgéﬁi ng%@reggngﬁ%‘?@% § 1%5;\' %r@'ﬁ?eﬂféhﬁﬂyﬁaz@b‘?ﬁ)i nation
b d t .(.C2). 25 [00658),The.bl.endi ti f th
24, Sotr: ar SETAHB GNP NG cosBaaPRl, Ot 1, S LFE OHE SRR PSR S d8 onent
(2) 15 Preteea ieOnkin BobE0BRl FkOR pdRiAQ 1BPERe BRblskentRVG AL 20 Y

10 composition of the present embodiment to achieve a satisfactorily high

photosensitivity and resolution in direct imaging exposure.
[0063] Based on considerations of adhesiveness and sensitivity, the
photosensitive resin composition of the present embodiment more
preferably additionally contains a 2,4,5-triarylimidazole dimer or
15 derivative thereof component (C2) as a photopolyrherization 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-
20 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). |
25 [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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preferably 1 to 5 mass parts, and particularly preferably 3 to 5 mass parts,
in each case per 100 nass parts of the total of conponents (A) and (B).
Achi eving the effects cited above for the addition of conponenFP062013®-00 a
satisfactory degree tends to be problematic when this blending proportion
Is less than 0.1 mass part, while exceeding 20 mass parts tends to inpair
the effects of the other conponents. [0066] The follow ng
phot opol yneri zation initiators nay also be added to the photosensitive
resin conpod® t3brmass partsptmerapretezably §.5 to 468dmass parts,cevgioiears (d )
and (C2): counarin derivatives; benzophenope;
N, N -t et r aaPk§icrably 1 tn §rmagparss e artisulasbnpeeferably 3 to 5 mass parts,
N, N -tetramet hyl -4, 4' -di ami nobenzophenone (M.chler's keton N, N -
t et r aet hyl - 2 gachicase peBA $ HAES alrtedytal ¢OMRPBRALS @1@@@?@- such as
2- benzyl - 2- di get hyl am nozl - (4~ mgr ghol i popheny] ).hut anpne-1 15 o
2- met hyl - 1- wm&mﬁy%@h@] dboves i pi%ﬁﬂ%ﬁwﬁwﬁm@w forth;
qui ngnes such as al kyl an{ hr aquj ngne nd so.forth; benzoin. ether, conpounds
such?as benfoSAUSIEIATYe e aWB(gl%o%q glef hprqb@%ﬂﬁ V@Wbo@‘hﬂgb]@ﬁéﬁl&s
benzoi n, al kyl benzoi ns, ang so_.forth; benzil, . derivatives,.such as benzil
i et hyl kePBROR 55 losy fhan 8] i D0: qupils ERcreding, 20" Hiats ars
9- phenyl acri di pe, .1, 7-.bi,s(9,9' - act i di hept ane nd so forth; as well as
N- phenyl g|yéﬁr}f&t%nﬁ??éﬁﬁ%@%?ﬁé%@?iﬁﬁ%ﬁ‘%ig‘E‘Poaﬁla S5:so forth. [0067] In
addition to onponent escribed. herei naboye, th hot osensi tj ve resin
conposi ti on[@‘]f?%ﬁe pr Z@%foﬁm O w};ﬁ#Vh %%&Hﬁﬁt%}{aﬁﬂﬁg) nt ai ns
| euco crystal,,vialer. This makes it possible.t.o achi eve additional.
i ani 11 cant P8 dochis PoResTERE Vsl sk Gulifn 58 FpoptorabIEas in
Photigsensi th¥ilior "o Sathtibhlls XC ) aRl O @S0 ddubark S derfRURASI 1 O7
benzophenone; N,N'-tetraalkyl-4,4'-diaminobenzophenones such as
N,N'-tetramethyl-4,4'-diaminobenzophenone (Michler’s ketone), N,N'-
tetraethyl-4,4'-diaminobenzophenone, and so forth; aromatic ketones
such as 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-1-
15 one, 2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-one, and
so forth; quinones such as alkylanthraquinones and so forth; benzoin
ether compounds such as benzoin alkyl ethers and so forth; benzoin
compounds such as benzoin, alkylbenzoins, and so forth; benzil
derivatives such as benzil dimethyl ketone and so forth; acridine
20 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
25 additionally contains leuco crystal violet. This makes it possible to

achieve additional significant improvements in the balance between

26



of the present enbodi nent. Leuco crystal violet has the properties of a
photodye in that it devel ops a particular color upon absorbing lIight, and

it is believed that |euco crystal violet acconplishes the effeEP06+@EIH-@ove
5 for it based on this property. [0068] Viewed fromthe perspective of
achieving this effect nore effectively, the blending proportion for the

| euco crystal violet in the photosensitive resin conposition of the present
enbodiment is preferably Q.01 to 10 mass parts and nore preferaply 0.05 to
5 mass 10 pabetosenpitbabnasddesqiationofr the Phetpsensifive esinoeAmpesitihponent s
(A and (B). J0069] In addition to the conponents al ready descri bed above,
the phot os@ﬁéfxe ipr@swsqmg@m {ERGORLYE \ﬁpE@Z‘rﬁs theppinnesties odya

optionally cpntajn other ,additjves, e.g., dyes such as | achite green and
15 so forthP Q'FRA)’@dl}b abiheevelRRn a RASULAR GIQF UPOB) %?3,01‘ Heh 1g§t, an

tribronmophenyl .suyl fone; thermal discol.oration j.nhibitors,; pl.asticizers such
as p-tol uen!atslﬁlhei#?é(ﬁad;bata CQ&TY N}Olﬁt WEL&F% ﬂ@r%&qu@&ln@?%‘fe flame
retardants; .stabilizers;.adhesi on pronoters; |eveling agents; stripping
promst er s; g‘?ﬁﬂ&@ﬁ@éﬁ‘!’sﬂ“ﬁ‘?%ﬁces; i magi ng agents; and 20 thermal

l'i nk ' h bgut 0.01 t.0 20Q 00
parts of ¢ nERGRELI “or VEGHEG-ERDY ticupeiameclin Of GXoy e tipiRbIRst RETA | ve
' ey f th t di ' f bly.used tg f
st ot pat t eeclyels beopEFRT roRoriiu, A e Jelies i HRL i ik i ange
f t | 50 to | 25 tham 440 f bl,y 335 to 365
or 405 nny - BPOBREPSTES 1oRGh: cRdviartiar oo T " HESE PRGelmRER o 1 om at
27 FPOG- 0136 00 15%6/01°7 1"hs' 5% WHAH rdfndBly BE0S "9 ald oM

source, for

10 parts, in each case per 100 mass parts of the total of components (A) and
(B). | __
[0069] In addition to the components already described above, the

photosensitive resin composition of the present embodiment may
optionally contain other additives, e.g., dyés such as malachite green and -
15 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 retardants; stabilizers; adhesion promoters; leveling agents;
stripping promoters; antioxidants; fragrances; imaging agents; and
20 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 at least 350 nm Ito less
25 than 440 nm (more preferably 335 to 365nm or 405 nm).
[0071] This light having a peak in the wavelength range from at
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exanple, a light source that effectively emts, for exanple, ultraviolet
radiation or visible light, such as a carbon arc lanmp, mercury vapor are

| anp, high-pressure mercury |anp, xenon |lamp, Ar ion laser, SFBeMQI00t or
| aser, and so forth. [0072] Light sources that can be effectlvely used in
the direct imaging technique described bel ow can be exenplified by an argon
gas | aser enittlng light at 364 nm a solid UV | aser en1tt|ng i ght at 355

nm a gallju tride-type b]ue ser emtting |ight 405 nm @and so
forth. 10 T géoofmz e lgas | %4@ Y DEY e 3 KBOPL tssogﬂre%e?%d

t her eanong fro t he rspectiv e|n ablet nore e formthe
resi st patt 80P ?:naz;&& 5?%03 at Sﬁgﬁ‘ﬂv Yr @H’fltse BWP st waglet  or

exanpl e, the - | AH from Hi t achi \/a Mechani cs, Ltd., nma
o 20 be usemdiaon ﬁr]vw(‘ils?}é}’a Wy o1 é‘g%ﬁcdlaPEP PPETRUSGUARTIR: o i

mercury 15 or. exanpl e essure ner active |ight
(for exarrpiaéHBt hélg‘h “Pr&vs %aﬂleﬁﬁ p’on?(%ﬁ’%h %ﬁn Pe B@l 3 B6T: t he

1 ght Wlthawav(i}d tglof\?&at than 365 nm has been cut. Afilter for
cuttrng t heS¢ f not nore than 365 nm can be

Kokl Co. Ed[@ﬁlgﬁdsb 591%6%&@%%@8@3@9{ ety i e SRR acan -
ner of nabove g g, KERAdn desRRRRN ballhe ERoRBRRY phikledh &5 ;bedd
25 hen usobersrRuhiY HightAF 6% duhs £RgTE U WSf sriGRiR AOR RESSERey ' Do, he
used for _phgt,glisthogranluba HilE 159 et BhOLP 365k YRl PsRh, 28

FP06- 0136-0
10 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
15 lamp, for example, a high-pressure mercury light, active light (for
ekample, 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
cuﬁing the light.with a wavelength of not more than 365 nm can be
exemplified by the SCF-100S-39L (trade name) sharp cut filter from
20 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 thereafter dried and
25 then used, optionally after coating with a protective film, or it may be

used for photolithography in the form of the photosensitive element -

28



[ 0075] A suitable enbodi nent of the photosensitive elenment of the present
enbodi nent is shown in Figure 1 in schematic cross section. The

phot osensitive elenent 1 shown in Figure 1 is constituted of aFROppdl3i6-00 5
and a photosensitive |ayer 14 disposed on the. support 10. The

phot osensitive |l ayer 14 conprises the photosensitive resin conposition of
the present enbodi nent as descri bed above. [0076] The thickness of the

phot osensitive la gé) is not particularly restricted, but is preferably
apprOX|nate S@ﬂ@%fﬁ W.m In 10 addition, a protective filmmay be coated

prot oct | ve {00Akan bé S Béla%f‘mﬁ eéuﬁ;r?t%t?fw@ RS RYH CEBERET it opyl ene.
ayer 14"t hBresens SRRt 1y HADRBHDS BUTa ] B AGUBLC G388 SHAG (st 10 and
[0077] A1 PROGSEnsishslaions | uiyeingians | i cymtiaicd ol 2 SEapgHrishyl ene
T0: Bt ko yp%t%é@}s B Yfrtéﬁlcsﬁé"‘é‘ns%?osu” 2 eyt o s 7"
soner 10, S e B o e AR SRR 20
forih ﬁSCeéﬁﬁ? ia‘é‘%ssm 9@%@9@%@@%’8%@@@%?2&22{ i ve ehement 1. [0079]
the phot osehd¥i6le red ”ttb#ﬂ%?q%?.b%ﬂ% ABC 3B Rbr Rk 1408 BP0 ng o
out by KnowkoreRHat, FRaI ol és,psgfﬂaéﬁhéf“v@%irﬁ%%i Tt e B £ 00
10 addition, a protective film may be coated on the photosensitive 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
15 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
20 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,
25 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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gravure coater, air knife coater, die coater, bar coater, and so forth.
Drying can be carried out at 70 to 150C for about 5 to 30 mnutes. [0080]
Coating of the photosensitive resin conposition on the 5 suppdif06-©136-00
preferably optionally carried out by the application of an approximtely 30
to 60 mass% (as solids) solution conprising the photosensitive resin
conposition dissolved in a solvent such as, for exanple, nethanol, ethanol,
acetone, nethyl ethyl ketone, nethyl Cellosolve, ethyl Cellosolve, toluene,
N, N di et hyowlobyakngsyn imegrastsy | Wicexegipls, AorlheeQaier,ecABMA a@RAED f or t h,

or in a mxed solvent of, the precedi gﬁg Homeve{)érrthe anount of residual

or gani ¢ sol SENUIE (coaker, iR raaiary dlip agratery c@alern gnds s Ertrabl y
ol vent | n Dieegree cambades: 10t | SoBEfonabostt 1 30amimbensanci ¢ ve
::‘ g?ﬁﬂéntl i oﬁliadg%ﬁ{ o? Zc&%’gﬂg Pﬁa%%egh%%%sﬁg‘%’g@ia%éﬁ%i lﬁig{gpg";ggflnﬁg i 2'? hen, for
O B a5 CES S T S5
Cor e of  pol SRTRHGAETY c3Dnto bIpFGy (8nsolids] oIy seorehsieahs. o
0oL e i ool UL S 4 M S0 9 0, o
S A L I A B A T
oref erebly eabeyed A SCRRRR. e NSRS V2
packgged Wﬁpo%%f?erilé] gf‘ycl%)llalﬁgnomethyl 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 Jess
in order to prevent diffusion of the organic solvent in subsequent
processes.
15 [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
20 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

25 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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sheet that has a | ow noisture perneability. [0083] The nethod of the present
enbodi nent for formng a resist pattern conprises a photosensitive |ayer
formation step, in which a 5 photosensitive |ayer conprising FiRr®6-0136-00
above-descri bed photosensitive resin conposition of the present enbodi nent
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 wavel ength range; and _a devel opment step, in which a resist
pattern is fphotesersitiveeldropnihgoll He preferaklyopack vaenped iinea (Mdgel . [ 0084]
More specifically, the nmethod of the present enbodinent for formng a

resi st patt shactihaphbas edow messtusepenmeakilitayer formation step, in which a
phot osensitive | ayer conprisjng the above-described hot osensi tive resin
conposi ti on [6083he pr e%m@h@gmfﬁbapreaem@me@ra oz feuping atresishn
exposure step, in which a prescribed, region of the, K photosensitive |ayer is
exposed to [Dagiernt eRMPHAES A phetosensithee ayen dagnationasigp, fAinowhieh | @ast 350
nmto | ess than 440, nm _ and a deyel oppent step, .jn.which a resist pattern
is fornmed bphesosansiiveylaves compyssag %@L@g@ﬁi%smb@dm@msemﬂme F8ithod of

formng a resist patterp js describe 20 in. t fol |l ow ng. [0085] The
above-descri%’@@%@@@s‘éﬁ@@ iR‘f@S@te‘?@g’PdeeBﬁéS Eed; on SHEHS @an be

Ry cab P B5gR iU e B b e
and t he photGPBRES 1P JiEn a8 hes A prakib g Trestrieed sl 7nes anbe fo
TR T ST O
10 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
15 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
20 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
25  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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| to 10 kgf/cnR) to forma photosensitive |ayer on the substrate. This
substrate suitably takes the formof, for exanple, a copper-clad | am nate
conpri sing copper foil disposed on one or both surfaces of a |IBRp@6-(H36-00
conprising a dielectric material such as, for exanple, glass fiber-

rei nforced epoxy resin. [0086] In the exposure step, light (active light) is
i rradi ated on prescribed regions of the photosensitive |ayer |am nated on
the substrate wherein these prescribed regions correspond to the desired
resi st patthensubstrathby mepobondingat dpressire efabont By te hhdRa éabpostur e
technique in which expgsure is carried out through a mask pattern or by a
direct i maglrig 16xgeioums) tedhmogaehatesensitivadayerdondbe substiatey Ehisosur e,
DLP exposure, and so forth, wherein a_ _djrect ipmagi ng exposure technique is
preferred i substeatasugnbly takes the ifarmrels dot examplegfoopppsrgpladdaminate can be
used as the 15 source of the active |light, for exanple, |light squrces that
ef f ecti vel yC@MPIISIRE t GORACH g?tll Kﬁ@‘%ﬁeﬂoﬁnoﬂnei @fj ISL@fRQeSsQEIﬂ dayer car bon

arc lLanp, nercury, vapor, arc |anp, high-pressurge nercury |anp, non | anp,
Ar. Pon | asepmprising candiglediric| ateriak fcho ap.ofor . exam &ﬂ‘gﬁrég@r-i magi ng
techni que | Se(j;fi taal y used in this 20 enbodi ment fromthe standpoints of

hi gh sensi t TRIHCEAEPIXYACPBsol uti on. Light sources that can be used in the

[ aht at 3I0URAI 8 Sobf dheVXPaES Rbs TiEhG RGNS iEhIg8 HAdialhn um
1 ey e Lt UL LB 02 Tt SR et The oot
i gi ol di r BOETSRBESE Sros IR R eRSseRsesHaret R Ao TSR ne
; DE1 6AH' (t I’I%gs? eglggse efcra?l eH(i:atlr?l% idﬁ@ ’t?y a mask exposure technique in which
exposure is carried out through a mask pattern or by a direct imaging
exposure technique such as laser 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
15 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
20  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 emifting 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

25 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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Mechani cs, Ltd., may al so be used. [0088] The use of the direct inmaging
techni que nmakes it unnecessary to use a phototool to formthe wiring
pattern. In addition, 5 the use of a sharp cut filter is al sOFPe6dEr3s00
unnecessary when the light source is a laser that emts light at the
prescri bed wavel ength. [0089] The |ight under consideration may be |ight
froma light source that generates active light having a peak in the

wavel ength range fromat |east 350 nmto |ess than 440 rimor may be |ight
adj ust ed, f orstmomentarfpr example; teefBlohAklt iradé inams), from $Hitacha ner that
a peak is in_ this wavel ength range. The details of this |ight source are
ot herwi se t Mechanies,dddt,meayielse beupedyvi ded above in the description of the
phot osensitive resin conposition. [0090] After exposure, the support on the

phot osensi t (4@88fayer ildhe 1sser epbyviie wABACk hignagipgortechuiqueesmakeandt a resi st

pattern is subsequently fornmed by deve|l opnent whereby the_regjQns not
subj ect ed t NNEERFSABK H TP A g@tﬁ’t@ﬁg\% meg&ee)ﬁéﬁﬁgd?atﬁﬁ}ﬂv@ agidonpnent

using a devel oping saolution, for, exanple, an aqueous alkali solytion, a
vat eb- basctheissef # #@argowtﬁ{&ﬁr, 1%&@9@@@@%@@%%%@%%, light by dry

20 devel opnent. The devel opnent nethod. is not_particularly limted, and
devel opnent SeBFPede aclawrmlbapﬁmlt f atithapressaid WaVé]:enéﬁérrpl e, dipping,

S0l ut 1 on us HAORHE “uevdiaplight Wiferveonsemtiohr ey by Bt (T8 Amiehh aqueous
ol ut one, 80UTCEGDS! BRI REbYe eblaning dRsekdD B8 WEYCROBIRRIGSD for t b
The BH Of {35505 80 250 99 1005012461 K8 &r R0 "bL patucigler 201y 1 the
10 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
15 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 équeous alkali solution, a water-
based developing solution, organic solvent, and so forth, or by dry
20 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

25  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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tenperature nmay be adjusted as appropriate in response to, for exanple, the
solubility of the photosensitive |layer. A surfactant, defoaner, organic
solvent, and so forth may al so be added to the aqueous al kal i FpDatl 1836-09
The resin formng the resist pattern may as necessary be subjected to
additional curing after the devel opnent step but prior to the formation of
the conductor pattern; this additional curing may be effected by heating at
about 60 to 250C or by phot oexposure to about 0.2 to 10 J/cn. [0092] In the
met hod of t hgueous eHalesbbdiorers preferablydocthegrangel fropn iShted wandrts board, a
printed wiring board is formed through a conductor pattern formation step
in which a temperatare et be adjusteéd apapproprizieanaespenssmta,doeexempler at e
based on the resjist pattern forned_as _described above, The conductor
pattern is the selubbjtyuef thy phefosensitive dayerr Asswiiagiant, slefoames, ongeriaand
treating the unmasked, exposed copper foil .15 regions by a known nethod, for
exanpl e, et 80lvegt, andsprprihmrersalsoobe mddedie theaaqurpusealksel salutips.
exenplified by copper platipg, solder plating, nickel plating, gold
pl at>ng, an orgsgi tIRrmEne Hhe gesish NSEeER IRAY ASolecessanhge $13?Je@§6%n‘iﬂ e, a
cupric chlorige_solutipn, erric.chloride solution, basic_etchjng solution,

and so f ort Rddiinad springattertherdg t HeRLUPTET e format ion of a
Crench req! GHs COPLBUSEPAEERONLS GACHIRIAT SHBta B bF PHIORES Y BOAIE  er .
those 1 eg! oRbARPY 0l te@sBsCiHey pRotossbRse ptoaydr2fndd Fethdi ne

ot eve gty 25 KON 3L 1, S LA o e ™

cxamgl . using.ap 54 EPPE.OLS8- 00, SPNGRN, "Lk 20 FRh AR 1 ko i ne

‘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

15 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

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 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.

25 [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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used for devel opnent, thus yielding a printed wiring board on which a
speci fi ed conductor pattern has been forned. The strongly basic aqueous

sol ution can be exenplified by a 1 to 10 mass% aqueous sodi umBPO§01B36-00
solution, a 1 to 10 mass% aqueous potassi um hydroxi de solution, and so
forth. The technique used to strip off the photosensitive |ayer can be
exenplified by i mrersion, spraying, and so forth. [0094] Printed wiring
boards, for exanple, nultilayer printed  wring boards having small-dianeter
t hrough hol agueaisnsalutioni matg stronglypalkalisedhanithg allkali paueeies soelutiast hod
descri bed herei nabove. [0095] Suitabhl e enbodi nents,of the_present invention
are descriBf dpodevelppmente thireyiaidingng drtnted wgmg)boarwpew?u@h tthe

precedi ng enbqdi ments. EXAMPLES, 15 [0096] The_ present invention is

descri bed iwmgpgfwcmmﬂemmsawnef%m@ﬂegfhermongly |LARIC BAHEQUSe pr esent
invention is not limted to thgse xanpl es. ]0097 anples 1 to 7 and
Conpar at i veSxERH! éwlgﬁn@(@npﬁ%ﬁépEYaﬁi ént%f{(bﬁﬁﬂ Jonafteges segiym

conpg@si tion, sql utions> 20 The startin terials shown i.n Table 1, the
conpénent (by&cgﬁéemsoluﬁma@ d iooibsl,%ag%é fqeeous potassium %ydromde

Tabl e 3)  veb bR RSSO DL UTRT SANGEe Fod (1R SHB OIT S RORIPFRSRIE
acaor i ng t BSBK EApIERTRBl Hed by I PeRNpa, SAVU AR O and 2. The
fl?lplhgwyln%- 948, ﬁgxf}?ﬁ;‘%&ﬁ)? ‘r’]"g‘%& %ﬁ%y@feﬁ%ﬁ%?aﬁﬁﬂ@y%@%- 0136- 00
(abbreviat e a8 e Phbards Daviil Snfdi-alaRBRY dubfi- h3RR! N ey Widery (4
10 produced using the production method described hereinabove.
[0095] Suitable embodiments of the present invention are
described above, but the pfesent invention is not limited to the preceding
embodiments.
EXAMPLES
15 [0096] The present invention is described in additional detail by

the examples that follow, but the present invention is not limited to these
examples.

[0097] Examples 1 to 7 and Comparative Examples 1 and 2

<Preparation of photosensitive resin composition solutions>
20 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
25 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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i sopropyl phenyl ) pyrazoline (abbreviated as PYR-I in Table 2), and 1-

phenyl - 3-(4-tert-butyl styryl)-5-(4-tert-butyl phenyl)pyrazoline (abbreviated
as PYR-Bin Table 3). 5 [0098] A higher solubility in solvent FPUeilBadE
for the PYRM PYR-1, and PYR-B fromthe standpoint of bringing about a
better bal ance between the sensitivity and resolution. A high solubility
also facilitates preparation of the photosensitive resin conposition
solution and thus provides an _excellent workability. The solubility of
PYR-M 10 PYRbbreviaigdraPBR-M ind able £9) LahenybBvighisopropglstyryDshddn i n
Table 4. 36 FP06-0136-Q0 [0099] Taple 1. Starting material Bl ending
quantity caa@mm*?phmyihnmm@e(ah FRyTipted) as inikable2pfandktdhacryl i c

A N LI N T

et hen | bl RSk ety PR S 5L

Egral-jﬂl t 3 gﬁbbﬁkfﬁﬂi%; efé?@gﬁgr fsgfurﬁfitylr %lljcs%h?e%sits acies}/ria lee%mg hl%\?R-SM, Dye
PYR-I, 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,

10 PYR-], and PYR-B in 100 mL toluene solvent at 23°C is shown in Table

4,
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Sol vent acetone 10 tol uene 7
[0100] Table 2. Ex.|
(Cl) addition PYR-| --- ---
(g) Thi ckness of the 25 25 25 25 25 25 photosensitive |ayer m OD
(absorbance) 405 nm 0.53 0. 77

FP0O6- 0136- 00
0.2 0.50.8
addition |

value 365 nm0.52 0.73 1.00 0.48 0.68 1.00
1.00 0:49 0.70 1. 00 Sensitivity (m/CrO 66 51 40 68 52 39 Resol ution ST-
= 15 16 18 15 16 18 17/41 ST= 16 18 18 15 18 18

%8/ 411? [131(15][6388 %%TEX Conp. Ex. Exanple 7 1 2 PYRB addition ---
T Starting material ‘ Blending
quantity
()
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 (MKG) 0.03
Solvent acetone 10
toluene 7
N,N-dimethylformamide 3
methanol 3

N, N-di meth | formam de 3 net hanol
Ex.2 Ex.3 Ex.4 Ex.5 Ex.6 Conponent PYR-M
0 FP0%5-01364)0
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EAB addition --- 0.4 - - - Thickness of the 25 25 25 photosensitive |layer m
OD value 365 nm0.21 1.70 0.44 (absorbance) 405 nm 0.13 0.52 0.45
Sensitivity (mvcm-) 557 120 95 Resolution (n) ST = 14/41 16 20FR86-HB6=09 41
18 18 16 ST = 20/41 20 20 20 38 FP06-0136-00 [0102] Table 4. PYR-M PYR-|
PYR-B Solubili 3 20 5.2 [0103] <The photosensitive el enent> The sol utions
prepared as descri bed above of the photosensitive resin 5 conpositions of
Exanples 1 to 7 _and tive Exanples 1 and 2 were unifornmy coated on
16 mthick b%“%gthyle @-‘ésephthalate films. The coated solution (film

coating) was then dried for 10 m ”“EQ.SIHE}Z.% 1ﬁx”11”]§§.55 aEX’L%0 usi ng
a hot - w ndreoefpvecton—trie ghotosen e—etgrent —ia—whtch a
phot osensi v@onﬁ%@}e Konpr P&KM hee q@ ef‘(prg p%ned Phgt 05énsittve| resin
conposi ti oh was (€i9posed oaddi’t'mn sj de of| the pol yethyl eng terephthalpte film
functioning as a support f| I m thickness|of the photosensitive |ayer

was 25 m [0104] The opt y (O vatug) of the,phot TS | ayer
as a functton of the inc dwr ht "Wavgl engt h was nen@gureéf%m an W 15
spectrophotoneter (a U—3<316d Emlrophotcrret er|fromHi tachi). The W
absorption|spectrumwas obta{gpd by carrlying out coptinugus

Thickness of the 25 25 25 25 25 25
_photosensitive layer (im)

OD value 365nm | 0.52 | 0.73 | 1.00 | 0.48 | 0.68 | 1.00
(absorbance) 405nm | 0.53 | 0.77 | 1.00 | 0.49 | 0.70 | 1.00
Sensitivity (mJ/cm?) 66 | 51 | 40 | 68 | 52 | 39
Resolution ST = 15 116 | 16 | 15 | 15 | 16
(um) 14/41
ST = 15 | 16 | 18 | 15 | 16 | 18
17/41
ST = 16 | 18 | 18 | 15 | 18 | 18
20/41

[0101] Table 3.

Comp. Ex. | Comp. Ex. | Example 7
1 2
PYR-B addition (g) --- --- 0.2
EAB addition (g) - 0.4 ---
Thickness of the 25 25 25
photosensitive layer (Lm) '
OD value 365nm | 0.21 1.70 0.44
(absorbance) 405 nm 0.13 0.52 0.45
Sepsitivity (mJ/cm’) 557 120 95
Resolution (pum) | ST = 14/41 16 20 15
ST =17/41 18 18 16
ST =20/41 20 20 20
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measurenent from 550 nmto 300 run in absorbance node using as reference
the sanme type of polyethylene terephthalate filmas used for the support;
the val ue of the absorbance at 365 nm and 405 nmwas used as XPAh&186-0aI ue
at these wavel engths. The UV absorption spectra are shown in Figure 2. In
the figure, (cl) refers to the UV absorption spectrumfor Exanple 1; (c2)
refers to the UV absorption spectrumfor Exanple 4; and (c3) refers to the
UV absorptig ectr for Exanple 7. The (c2) and (c3) spectra in Figure 2
are al nost Bﬁﬁé I npos ablrft-one 39 FP06-0136-00 another in the wavel engt h
range of approxinmately 340 top @Mm he aﬁsy@ence n BExeygRl 4 dnd 7 for

I nci dent | rght—at 365+ mwas— 0 A8 —andi—0-44—respectivety—and—fori nci dent
light at AQS_S&%B&&ELQ and 0345, rpqlnpr"rivzloy Thel wavel & gth of Jmaxi num
absorption (wavel ength 5 at which the absorbance passes through a maxi mum
in Exanple 1 (PYR-M, Exanple 4 (PYR-1), and Exanple 7 (PYR-B) was 385.2

. 386. d 3 : 01051 <Resi st B)
rim qnma|and 8The ghBtodePsRG Likklane-l 91051 <Rest st patter o

formati on> ed co |'am nate (MCL-E-67 (product name) from

10 Hitachi Chem : ' ' St : :=cl ad

| am nat e had gigﬂg;s?rlu%ﬁ p%t%}galr%g‘rﬁ]%?se@f::ﬁggﬂ%ﬁoy%%ﬁt&%ﬂo@%%&%@%?ﬁ% of a

gl ass fi bers&8hAk; In f bS

Pam pat e vel BRPHECER OF PRAIES 110 TV B0 QUMIERRRG; PRI Eid'2) &

brush equi Vv%lef‘é‘hnﬁ%nﬁﬁg%aﬁﬂi ¥R G ﬂﬁ{-ﬁﬁEkgjol EhdtdrB M@faﬁteemng!“ ed 15
en, 1] e a

in an air current. T e the two-sided’ copper-cla m nate was being

heated to 8Pke chheddulitlBRTSLN dsatRIRRaS LI dHegdoR30dRERItEHRET08E0VE Was

pasted thereon in such a manner that its photosensitive |ayer side was

adhered to 4P 100pHaNtds0dl 100PCagsify 4 hos-wigl tehlemish Rivier to give a

photosensitive element in which a photosensitive layer comprising the
10 aforementioned 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.
[0104] The optical density (OD value) of the photosensitive layer
as a function of the incident light Wavelength was measured using a UV
15 spectrophotometer (a U-3310 spectrophotometer from Hitachi). The UV
absorption spectrum was obtained by carrying out continuous
measurement from 550 nm to 300 nm in absorbance mode using as
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
20 the OD value at these wavelengths. The UV absorption spectra are
shown in Figure 2. In the 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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pressing at 0.4 MPa while heating to 120C. Cooling to 23C then 20 yielded a
| am nate conprising the photosensitive |ayer disposed on both surfaces of
t he two-sided copper-clad | am nate. [0106] The foll owi ng were FRG-0836-0(h
t he sequence given on the surface of the polyethylene terephthalate film
that was di sposed as the outernost |ayer of the |am nate: a phototool
provided with a 41-step 25 tablet and, as a negative for evaluation of the

resolution, a phototqol provided with Wi ring ttern that had |jne ,
wi dt h/ space aRother i thes wayelengtiepenge ofceprroxypataly 3 to 49 nmyrEher1- st ep

t abl et th t ot ool _had d ' .of 0,Q0t 00 and It
ot O bRk scPLE el i 52565 e B L
t t | d a si f 3 12 An HE405 d
pect rar 11 Pr O (B apeSetiely. aad Rk nBiderh Rt & TS AEmuNER Bgeal engt h of
Chi's. Stack. bLoEDTHIGE s ThRDFG v HRREts b6 EUKLNEE AgSarpima Varcienght |
this stack. S ,

I nst t., hayi 5 kW shor,t I i ts.light
(product  ndkewDESthtHE ADSOFbaIREPES i tHetieh Priiamurm) &) BXemls ghe in an
10 t h Pl d t of th
41- ot ep t bl BADafRample J(ERR-Hp BB g bl T TPR T M EE TR amount
f Iight t ' t h nber.  of i ni t ft d I t
of the a1- sERp s BBRethas 2 B ance of he |i6ht  transmiited
th h th fJ [ 15 | ati WV |ight
ot or and & 0008kt or , NG PHIARAITABROR S SXposure was def i ned as -
[ di ' L% f hi y
Al S0 ueable achaRprrds Sipectiied fobiete (RICEAE T OMuich ARSI gh
met gfp and a (YRRPRAEAES, 1td.) was prepared; this two-sided copper-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
15 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
20 vielded 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
25 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

40



nane, sensitivity wavel ength region: 320 nmto 470 nm wavelength for 20
cali brating absolute value: 405 rim was used as the detector h’é{:iOlS(gk]é The
pol yet hyl ene terephthalate fil mwas then renoved and devel opnERO6 6-00
carried out by spraying the uncovered photosensitive |ayer for 24 seconds
at 30Cwith a 1.0 wei ght % aqueous sodium carbonate solution to renove those
regi ons that had not been exposed to 25 light. The resolution was defined as

e ek el R
it T
ot 5 on 1 e 20HBBSLhET i ANk R SIS DR IABI A TG 4 ang

Co 13 and CBHArAR) pectifeecpatiey besfel s, Dtnner A0S aBE " °
o opar ed by TRERTH LER: (HEDGH AVRYSGIRUR & 2035 WRodn Jpn il Foms, ASHal ¢
conponent (g@%ﬁ‘?@@n@ﬁﬁ?‘%ﬁh@“@i@?@s&ﬁgp 8{‘{}3&%{3(;‘1'{0' et to honobgeneity

using the a
Tabl'c 5, N SO Toner 053 FiReR! dab Sbosa il i ansbiEh Wbt ot ° ).
e T AR gRBt S8, Y LIS b, YL RS ghte
name: EXM-1201, from Orc Manufacturing Co., Ltd.), to light in an
10 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
15 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, seﬂsitivity wavelength region: 320 nm to 470 nm, wavelength for
20 cdlibrating 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 to remove those regions that had not been exposed to
25 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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[0111] Table 5. Starting material Blending quantity Conponent (A)

2- met hoxyet hanol / t ol uene solution 54 of nethacrylic acid/nethyl (solids)
met hacryl at e/ styrene (25/50/25 wei ght ratio, weight-average nbP86t0EI6-00
wei ght: 55,000), acid nunber of the solids fraction: 163.1 ng KOH
Conmponent (B) EO nodified, bi sphenol A skeleton 46 dinethac |ate Conponent
(C2) 2,2'-bis(o-chl orophenyl) 4,5-4 5 - 3.7 tetra hen |-1,2"-biimdazole

D e o s S50 B - 5 B o
Ergnmdﬁgmocgmdhggrqug i(%l %gagseefé?tb 1I 2 als herg géﬁﬂelfi; sé}galler Eén%@ncale 3
values are indicative of better values.
[0109] The results of the above-described evaluations carried out
5 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 prepared by mixing

10 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. 1l-phenyl-3-(tert-butylstyryl)-5-(4-tert-
butylphenyl)pyrazoline (PYR-B in Table 3, Nippon Chemical Industrial

Co., Ltd.) was used as component (C1). The maximum absorption

15 wavelength Ap, of this pyrazoline derivative (wavelength of maximum

absorbance) was 387.2 nm.
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conponent Cl Blending 0.30 0.30 0.30 0.30 0.50 1.0 0.30 quantity of |euco
crystal violet addition Thickness of 25 25 25 25 25 25 25 the

phot osensitive layer (rn OD 365 0.673 0.998 1.229 1.202 0.504 FP1L9136063
val ue nm (absorba 405 0.725 1.183 1.482 1.221 0.570 0.586 0.107 nce) nm
Sensitivity 94 71 63 83 83 75 557 mJ/cnR2 Resoluti ST 18 25 25 14 18 16 35
on (m 14/ 41 ST 16 18 20 16 20 18 30 17/ 41 ST 16 18 20 16 25 20 30

20/ 41 44 HB???]OlSG-FPgble 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 (MKQG) 0.03
Solvent acetone 10
toluene 7
N,N-dimethylformamide 3
methanol 3
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[0113] <The photosensitive el ement> The sol utions of the photosensitive
resin conpositions according
descri bed above were uniformy coated on 16 mt hi &P06-0136-00
pol yethyl ene 5 terephthalate film The coated solution (coated film was

for 10 mnutes at 70C and 10 m nutes at 100C using a hot-w nd
convection drier to give a photosensitive el enent

prepared as
then dried

| ayer conpri

to Exanples 8 to 13 and Conparative Exanp

le 3

in which a photosensitive
[gllljglt he pﬁ&glg%enm tive resin corrp05| tion was disposed on one

si de of thepotyethyten erephihatatres i m30 tionmg—as The
filmthickness of the phd@ JE%?UE i?ﬁ?@ 365 i%ﬁFnThQ°3§¥|ca
density (O val ue) of theplpl‘&)t ppkenSi tiple 101 a]ylerllaup&i rpq:ﬂédl?p of the
i nci dent |ijght wavel engtlh was |reasured as jin Exapples 1 to 7 @Rdam
ConparatiVﬁ Exanples 1 and 2 uging a|UV 15 [spectrpphotoneter (@ tiiB 0
spect r ophot-ereter—from-Hi-tachi The—UV-absorpti-pnr—spegtra—are-shHown in
Figures 3t bﬂd@é&) r ef|ed.80t of 1D U\@-Z‘BsorQ}t2 on| 9pkxt n¥hEPor| Example 8;
(a2) referg dquanthg UV ofgbsorpt|on spgctrun1for Exanmple 9; (a3) refer$ to the
uw absorpth?nnﬁ gﬁgun1for Exanpl e 10; (a4) refers to tthe UV absorption
spectrum 2¢ e |[11; (ap) refers to [the UViabsorption spectrum for
Exanpl e 12; to thel LN abgsorption spectrumfar FEx Le ;. and
(bl) referd Blendeg UV abs@xBﬁti 08. HpegtlrB6n fdd.3Conplrdl i ye.0ExanPI3@ 3| [0115]
<Resi st pathgﬂnﬁ?rnaQﬁﬂn> 25 roceeqlng as{ in Exanples |1 to 7] and
Conpar ati ve anp! es and 2,|a lamjinate ijn which the ghotosen5|t|ve | ayer
was dispose&e‘&ﬁ'D 8- 0136- PO :
violet add1t1on
(2)
Thickness of| 25 25 25 25 25 |25 25
the
photosensitive
layer (um) |
oD 365 10.673 [ 0.998 | 1.229 | 1.202 }0.504 | 0.515 {0.063
value nm
(absorba | 405 10.725 | 1.183 | 1.482 | 1.221 | 0.570 | 0.586 {0.107
nce) nm
Sensitivity 94 71 63 83 83 75 557
(mJ/cm’)
Resoluti | ST | 18 25 25 14 18 16 35
on (um) | =
14/
141
ST |16 18 20 16 20 18 30
17/
41
ST |16 18 20 16 25 20 30
20/
41
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bot h sides of the two-sided copper-clad | am nate was first obtained. Then
again proceeding as in Exanples 1 to 7 and Conparative Exanples 1 and

the following were laid in the sequence given on the surface dtPAG@136- 00
pol yet hyl ene terephthal ate filmthat was di sposed 5 as the outernost |ayer
of the lam nate: a phototool provided with a 41-step tablet and a phot ot ool
provided with a prescribed wiring pattern. An H®405 (product nane)
spectral fil bandp t hat rans ts light wth a wavel engt h of
405 nm 30 1\3§om @ﬁﬁ?@@%ﬁwlwe tgwas then placed on top of th| s
stack. 10 [011 .asse S, ex edtoll t as,in Examplhes 1 to

and Conparativ l’ﬁxmpggslgghé \Aﬁ’atﬂ?@ SERS ’E?S\’r‘?tfg’%%ﬁ&é’ﬁﬁ 'Sggmg he am)unt
of |ight expos

of the 41 stt@pﬁwek“s%if%ﬁ? a7 ﬁo&apswil ot HuBls T B Teg”
b@rﬂ’gﬂé ' ety 'etez%{esa?’au?aﬁnﬁ“”d 2 §¥fmfr§ﬁ¢i§é@&%ﬁyﬁv§? 'gifl ned
%Es'{ e Oﬁﬁwﬁiégﬁf&?yﬁ&“iﬁ%‘?ﬁ Wncover e
It 0/

EOSE 8%:2; oAyt e%{ﬂ@sémi%ﬁéﬂﬁ”ﬁt k‘li‘o‘“ﬁ?ﬁoqé’l‘ﬁ%%‘ﬁ?%wh n exposed
Trnel ?otl [ ng&;g%% 10&{“ e W‘%q&%ng %%ﬁfﬁ%t%xhp%ﬁs&gdﬁet‘@g ﬁﬁ coul d be
pr oduced. e%ﬁé&?%&%#ﬂ??%ﬂ GrtisifE %ﬁg BhoBSsifi®y 3?%1.5‘3@0#?%%1 i et 1 er
numeri cal vahesqRpBstd it A 188 HEhE" poRtiAtne 4rERRERARO T

10 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

15 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

20 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>

25 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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[0118] The post-devel opnent resist shape was inspected using an S-500A
scanning el ectron mcroscope fromH tachi. It is desirable for the resist
to have an approximately rectangul ar shape. [0119] The resul t sSFBP6tMhE36-00
above-descri bed evaluations carried 5 out on the photosensitive resin
conpositions of Exanples 8 to 13 and Conparative Exanple 3 are shown in
Table 6. Industrial Applicability [0120] The present invention provides a

e e eor TR B R Tl B S 7,
phot osens { THE, GHERBrPTRSHIRE S T SXBHBGsdnaPt 7vE SePIEBAYSE
phot osensi t i > i nsrtfv e ition, a
t hod of ' i st . US] hi s. t i ti '
Composi {1 onE XA etfch 5P 5N BTEE et JACE S oMU Shng ¢ hi s
15 phot I ti ' Lfipn. 47 EPO6: 0136~ 0 AlMs. 1. A
phot osensi t Rt SHEEFR QoiFoBP DRy Barpierarngalate ATID thphdtss GIbPsed: (5 a
hot I | zabl dth h t hyl eni cal | 5. t ted bond;
oot gpol VoL 16815 SRIRSUTAL AT o oMb X BRUBRLbY prtBR MRS, o7
formila 1] gllqzsccep(%b?etl\l'al'}'d( %)phét(o@)gl provided with a prescribed wiring
pattern. 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.

10 [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

15 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 uncovered
photosensitive layer for 24 seconds at 30°C with a 1.0 weight%

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 sensitivity as

25 herein defined, smaller numerical values are indicative of better

values.
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wherein, at |east one R represents a Cl1_10 al koxy group or a Cl-12 al kyl 10
group; the sumof a, b, and c is 1 to 6; and when the sumof a, b, and c is
2 to 6, each R may be the same as or different from one anot heFP08-0I3f00
phot osensitive resin conposition according to claim 1, wherein a, b, and c
are each integers fromO to 2. 3. The photosensitive resin conposition
according to claim 15 1 or 2, wherein conponent (A) conprises an
constituent units thereof nonomer unit

lic-t hat h
GorTved 11 oMTERY VT o THE BoStde GsloRBIERS YISt ShARE (VAR ADSPORRG ARG, 1
derived from lbél est er. of 1ac_rﬁl i c. acid and/ or kyl. ‘ffie of bget hacrylic
acid. 4. Th@npﬁé A REAMIDE §lECiAn (PIFTBITRG H oM gt B SR8 one of
| ai 1to.3,,furth i Si c2 2,4 5-tri limd I di
Ger vati ve oIHEGESIS to HRYR AT POR Y TeC e IBERART ] on- accor ding to any
f clai to 4, iR th t.ent of t at (B) _i.s,20 48
Fro6- 0136- L1y 80 il pénlts 98 BeGuSResdlntitBed ATV ont FrtiSc ont o
COTPSnen" s pibof e BlomB0ihis S8Rl Phadliokl SOTRERBM: S anai 0w
d (B). 5 Th t (3 1.0. [ ki ding t f
e e 1 toComngall ERRUDL o e B ELTABR b 215y “aroup o e cia
| kyl . h i 1i [ iti di t | ai 6,
wherei n ¢ nolednstE) RIIRGARRAE . 2075 "an T Sopr opyl aroup. 10 8. The
Phot osensi t fypydesi N GEPRRdRMRRAROH PRovites! &' PhofdsShsifive"p&i! N the sum

~of a, b, an

composition that has the ability to form a resist pattern by direct
10 imaging exposure and to do so at a satisfactory sensitivity and
resolution; the present invention also provides a photosensitive
element that uses this photosensitive resin composition, a method of
forming a resist pattern using this photosensitive resin composition,
and a method of producing a printed wiring board using this

15 photosensitive resin composition.
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9. The photosensitive resin conposition according to any one of clains 1 to
5, wherein the Rrepresents a C4_12 al kyl group. 10. The photosensitive
resin conposition according to claim 15 9, wherein the R is aFP0éa8i3@®

al kyl group selected fromthe group consisting of an n-butyl group, a
tert-butyl group, a tert-octyl group, and a dodecyl group. 11. The
photosensitive resin conposition according to any one of claims 1 to-10
that is used to forma resist pattgéﬁdgéﬁf posure 20 to |light having a peak
in the wavel ength range from at to less than 440 nm 12. The

phot osensitive reizl n co 05| ti on according to. anﬁ one.of claims 1 to 11,
wherein the wavel ngtHAL HRSENFIHN® il R9F19&9%B‘?%%(CI) is at |east
370 nmto | ess h 25 13. A photosensitive el enent conprising a

support and a( rIsayer that is provided on said support and
_taﬂiérdf‘ﬁgFf 0 - 36 ° on&@&#%%?aﬁlgeg TIPERRGA ik 63 6 PURIPRGAUT ooi st
ot dsons! ¢ 19 ﬁg“&%@ BEGHIE 51 ng ¢ he. phot osensi { Lve resin composit on
Zﬁﬁﬁé?h;gpﬁisc@?f&%@% o oo eStal MRS pdEw gn that has a

peak in the elen @&8@ fromat least 350 rimto |l ess than 440 nm and
10 a devel o&% g | opi ng the exposed photosensitive layer to form

a resist pattern. y //(R)c
(Ryp—_ | ~SAS
N~N (1)
7\
=/ (R),

wherein, at least one R represents a Cy.19 a,lkoxy group or a Cy.3 alkyl
10 group; the sum of a, b, and c is 1 to 6; and when the sum of a, b, and
¢ 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 c are each integers from 0 to 2.
3. The photosensitive resin composition according to claim
15 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 any
20 one of claims 1 to 3, further comprising (C2) a 2,4,5-triarylimidazole
dimer or a derivative thereof.
5.  The photosensitive resin composition according to any

one of claims 1 to 4, wherein the content of the component (B) is 20
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15. A method of producing a printed wiring board, conprising: a

phot osensitive layer formng step of form ng a photosensitive _15 |ayer
conpri sing the photosensitive resin conposition according to Eﬁﬁﬁbﬁi36ﬂX)
clains 1 to 12, on a substrate; an exposing step of exposing prescribed
regions of the photosensitive layer to light that has a peak in the

wavel ength range fromat least 350 nmto | ess than 440 nm 20 a devel opi ng

sLep o develogng,Lne cxposce AR ORSRST bde b WY bRy Bt L
pattern on tc%%lﬁgr?esr}tg a(tAe) 833 e(%)?rz]m b E§RleRt R teef:gmp%%ent (Cl) is
0.001 to 5.0 mass parts per 100 mass parts of the total content of
components (A) and (B). |
5 6. The photosensitive resin composition according to any
one of claims 1 to 5, wherein the R represents a C;.19 alkoxy group or
a Cy.; alkyl group.

7. The photosensitive resin composition according to claim
6, wherein the R is a methoxy group and/or an isopropyl group.

10 8. The photosensitive resin composition aécording to claim
6 or 7, wherein the sum of a, b,and cis 1 or 2.

0. The photosensitive resin composition according to any
one of claims 1 to 5, wherein the R represents a C4.;2 alkyl group.

10. The photosensitive resin composition according to claim

15 9, wherein the R is 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.

11.  The photosensitive resin composition according to any
one of claims 1 to 10 that is used to form a resist pattern by exposure

20 to light having a peak in the Wavelength range from at least 350 nm
to less than 440 nm.

12. The photosensitive resin composition according to any
one of claims 1 to 11, wherein the wavelength of maximum
absorption by component (C1) is at least 370 nm to less than 420 nm.

25 13. A photosensitive‘ element comprising a support and a

photosensitive layer that is provided on said support and that
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comprises the photosensitive resin composition according to any one
of claims 1 to 12.

14. 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

-any one of claims 1 to 12, 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. |

15. 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
any one of claims 1 to 12, 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;

a developing step of developing the exposed photosénsitive
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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