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-1- DESCRI PTI ON PHOTOSENSI TI VE RESI N COVPGCSI TI ON AND
LAM NATE 5 Technical Field [0001] The present
invention relates to a photosensitive resin
conposition that can be devgloped with an aqueous

al kal i ne solution, a photosensitive resin layered film
obt ai ned by I am nating the photosensitive resin
conmposition onto a suppQr thod for formng a
resist pattern on a basﬁEgpﬁ%Mﬁg t he

phot osensitive resin layered film and applications
of the resist pattern. Mre specifically, the present

i nvent i ¢ j ot j
comos?%&ﬁ%?ﬁéygv@ es gamltﬂ%gtégrﬁnﬁA%Hg érrEabI e
as a protective mask nmenber in the production of a
printed wiring board, the production of a flexible
TchicgIoRiwgr i ng board, the production of a |ead frame
for 15 mounting an I C chip thereon (hereinafter,
poebgrred to as a lead frame), the precision

processing of a netallic foil such as the production
of a Thetpadsemrinkentivh eelptes e phaosensifivaresantongrditiondhat can be
package such as BGA (Ball Gid Array) or CSP (Chip
dsivelopedaith ag eyyeonk el kplinsisodutiam) a photasensitive sesirs tayered film
typified by TAB (Tape Automated Bondjing) or COF (Chip
ahiaingd by lagupativgtagphasesengtine ipsingempesisionjopto auppag, a

155
AP G duRoR S BENS PRATE OB dE BRI B PheAasitag evin
TR N TR R KA SR W—
o800, D RGO BB o S A
Igﬁfg{h‘ct)) | ts\# o;gpgégﬁgé’x%ﬁém%\égr iReRpBE GRS aP¥infed wiring board,
the production of a flexible printed wiring board, the production of a lead frame for
mounting an IC chip thereon (hereinafter, referred to as a lead frame), the precision
processing of a metallic foil such as the production of a metal mask, the production
of a semiconductor package such as BGA (Ball Grid Array) or CSP (Chip Size
Package), the production of a tape substrate typified by TAB (Tape Automated
Bonding) or COF (Chip On Film: semiconductor IC mounted on a fine wiring board
in a film form), the production of a semiconductor bump, the production of a
member such as an ITO electrode, an address electrode, or an electromagnetic shield

in the field of a flat panel display, and the processing a substrate by a sandblast

method.

Background Art
[0002]
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nmet hod. The photolithography nethod refers to a nethod
conprising: applying a photosensitive resin
conposition onto a base plate; performng pattern
exposure; polynerizing and_guring the exposed parts
of the photosensitive resin conposition; 5 renoving

t he unexposed parts with a devel oping solution to form
a resist pattern on . the base p]Jate; for

conleﬁtr%tP e \gymetb@mqs@atsi ‘Tcﬂ“é’tf?%eﬂ’ggﬂﬁemi‘h%hy
f
i Q@astﬂepﬁﬁa:&%b%é‘rmé?%‘é of Bt sﬁﬁé?nsee%%%' B ppRine o

[ﬁw{?t?glgsl I&eﬁl rCOB}pO%lrtlﬂggﬁ aa gagﬁ% Ipﬁl‘forml 18 l?hllté}lq gﬁ}?&me

[giﬂgt%‘glﬁzgéé §1§d &H+ t%th@ Qxﬁ%@éc?p%te&ﬁﬁfge Bﬁcﬁ‘&s%nélﬁge fist! ¢hgolfRion;

1 on -or conpri si ng
th@gne,qz,a&éa 3t fpéle% m% SORRIASS Pthd & ¥eist ﬁﬁteﬁ‘n on
Iaye d fil reinafter, ferred to as a "dry f

the Bhset 1Ate0@hﬂiﬂgedcohnuétamdﬁehi B@etehin@Ye platifif| &aamngna then
support and a phot osensitive resin conposition

dthppirg mad tedtovingathe f¢sést phtteri Sroastha base gihwtto genchytfoxe the

resin layer") and an optional protective layer in

andector patiesredn thedasaplpteyi ng a phot osensitive resin
osition onto a base plate. In the production of a

[900%k ed wiri ng board, the latter dry filmresist is

of ten used. [0004] Fbrelnafter a method for prod cl ng

a prilpt hmtql}th@graaafrraetbgqi ﬁgthemf ad?iyfhp Pﬂmmm%é@? ¥nga
Bhoias g D pan o b ae%@\@%m ﬂk}%ﬁéﬁ{" Solifon i gethod
BBBoe Rl g bR ARe iRt 15 et fim
BRRIATEL TR B Tk T B i 85
ég)ﬁg)rﬁfngaa .J,L?PBR ah@h pﬁ&oﬁ&ﬁfnvte hésiPesa clpsllt?éne(helteﬁ'iﬁi’c%{?_> referred to

tosensitive resin layer, and the support are

A0\ R EbskAbitivl @sifl 'l@%i‘”) and B @ftEH] pibtectivB €ayer in order is used
phot osensitive resin |layer is exposed via a phot omask
fonaupplging awhbtosensitisel resin compodibion ame aduasdplate. i 1n theproduction
(365 nm emtted froman ultra-high-pressure nercury
dfagrinted wiring board, the latter dry film resist is often used.

[0004]

Hereinafter, a method for producing a printed wiring board using the dry film
resist will be described simply.

When the dry film resist has a protective layer such as a polyethylene film,
this protective layer is initially stripped from the photosensitive resin layer.
Subsequently, the photosensitive resin layer and a support are laminated onto a base
plate such as a copper clad laminate by use of a laminator so that the base plate, the
photosensitive resin layer, and the support are provided in this order. Subsequently,
the photosensitive resin layer is exposed via a photomask having a wiring pattern to

UV rays such as i-rays (365 nm) emitted from an ultra-high-pressure mercury lamp
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-3- to thereby polynerize and cure the exposed parts.
Subsequently, the support made of polyethyl ene
terephthalate or the Iike is stripped therefrom
Subsequently, the wunexposedsparts of the

phot osensitive resin |layer are renoved by dissol ution
or dispersion Wi th a devel opi ng solution such as a

theeby pohmenes iy %e&po@héﬁguéﬁw 5395&51@ ipg g made
SRR b O e PR oBhimer o e - Subfapgml. te
APl D5 HESh s BB B bk ga%gvédfb At

duc a conduc

ﬁ@ﬁ&ﬁ[}ﬂ with evlel% 1n% stdti%h %H ﬁ"ﬁsr d anla Qﬂ(ghne[ g@@é»hs sc]lgtlon to

e gaps MArlng Ines In a printed W ring

MﬁradfeglétV}?att@ﬁFdh the B&de plite. ' SERBGuHBS! e foHntHA resist pattern is

resol uti on has been desired |ncrea5|ngly for the dry
fidel Ak b PEtdtive nidak @8 p&rfornhkiiwib&0ihg oY patier pRtiAg reathRan

required for the dry filmresist fromthe viewoint

Bihall yypheresisppattendlis Gtrippet YromOheblse plhtedo ptaiode a bageqdate e

nmet hods have been diversified according to

kaying ceardontive pittsk, 8¢ isex pustedeviring hoard. t he need of a

15 phot omask, such as direct witing using a | aser has
82 expanded sharply in recent vyears. Li ght vvith a

wavel engt h of 350 to 410 nm part| ul arl
h-r ay$s aasp%hﬁtwe%‘@maﬂ HISS s printe aﬂmgﬁ?aré baYecléeeprﬁner in

R0 YRR IR G35 hBon P B ?e% Ba ek A RETH B N regist
SR Bl 8, 5Tk sl s BB B iERsisE RS
@@g&ﬂf bﬁﬂgﬁ@ﬁﬂ??m‘& tRRRZ ORSIEME Bther Abhd ek sﬁfe Iﬁethods have

erivatives conventi'o y used

FechlDfeRRREY AROIERS 10UppliBitidnal OMablﬂes% RPOPS RNBbt tH@need ofa
resin conmposition for a dry filmresist are |ocalized

plot@mauky alchnag dire@varitiith @&} Hlaker hhbbeen éxpdiidedshhiply in recent
resi st using the photopolynerization initiator has

yaafd | diighttwiftba wevdergtl bf §50 o 410mmy, partiduleelyei- or hirays (405 nm)
sensitivity is reduced as the wavel ength of an

are often used as a light source in maskless exposure. Thus, an emphasis is placed
on being capable of forming a resist pattern having high sensitivity and high
resolution to these light sources within this wavelength range.

[0006]

The absorption ranges of benzophenone and Michler’s ketone, and their
derivatives conventionally used as a photopolymerization initiator in a photosensitive
resin composition for a dry film resist are localized to a wavelength around 360 nm.
Thus, a dry film resist using the photopolymerization initiator has sufficient
sensitivity to i-rays. However, the sensitivity is reduced as the wavelength of an

exposure light source approach a visible region. It is difficult to obtain sufficient

resolution and adhesion for a light source at 400 nm or more.
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exposure |ight source approach a visible region. It is
difficult to obtain sufficient resolution and
adhesion for a light source at 400 nmor nore. -4-

[ 0007] Moreover, thioxanthopg._and its derivatives as
anot her photopol ynerization initiator can be used as
a conbi nation exhibiting high sensitivity to an
exposure light source with a wavel ength around 380 nm
Byggklecting an appropriate sensitizer. 5 However,

1t s e s b
SRR 8 et R PR R bl st G B
Rsr B 419 e AR R0 B o 0Bl bl BBy

BeetEN uficibnHeSALOSER ldesHam¥d b B WeRabgstdalern in many
1, 3-di aryl - pyrazoline or

dased dWenIvitnahK EsHbmBERIE ¥éd1€ Again) Rensitivitylik adddE&d to an
havi ng hi gh photosensitivity and favorable inage

exgpsaelipht sourceaxahp wavelengthiolf 400 amdsrymdre] m r esi st was
formed are also described therein. However, the
[$088knt i nventor prepared a dry film photoresist

havi (r]]mg a photosensitive resin |ayer containing

1, 5- dhap#nesg PatgnisAppligation LaidrQpen Neoyet-223470 (hereinafier, referred to
13phe2%l-3-(4-n§thyl-styryl)-5;(4;nethy|-Ehenyl - pyr az
# ‘ibtenh Docymeady hdiscloprscickaaryglibisjmisiazole apd 4, 3rdanylpyiagoline or
C nt 1. As a result, the. conpaunds.rennined. as

FAeh e Rzl 56 prhoteingistis RGP ebatpRsrm i dyand

hi hot osensiti.ve resin.laver .coul e
BRI PR PRk SE | ERiro b oy B el R Forta are

: I . 9

RPEGEADI Befct? T A ORE e Bt FhRhpy kg ey fim
ﬁﬁlﬁé@bi@ﬁfa@ﬁfﬁ’ a ﬁlﬁ;t(?sreﬁﬁgvé Rsidayer %@ﬁtﬁﬂﬁnéﬁ%g-_‘dﬁfﬂﬁhylzi-ktyryl-
di scl oses a'light-shielding agent conprising &
Pytaasidleiafe 1-gheAPOLMinteehyil-Bg )-8 B ih&h1atheA il plt&zURIRY as
I ntroduced into 1, 5-di phenyl -3-styryl -
compounds specifically described in Patent Document 1. As a result, the
compounds remained as undissolved matters in the photosensitive resin layer. This
photosensitive resin layer could not be used as a dry film resist. Details thereof are
shown in Comparative Example described later.
[0009]

Alternatively, Japanese Patent No. 2931693 (hereinafter, referred to as
“Patent Document 2"} discloses a light-shielding agent comprising a pyrazoline
compound having a particular substituent introduced into 1,5-diphenyl-3-styryl-
pyrazoline. Examples in which a photoresist solution supplemented with the
pyrazoline compound was applied to a base plate are also described therein.

However, the light-shielding agent described in Patent Document 2 is an additive

used for preventing resolution from being reduced due to the sensitization of even a
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pyrazoline. Exanples in which a photoresist solution
suppl emented with the 25 pyrazoline conpound was
applied to a base plate are al so described therein.
However, the |ight-shieldingsagent described in Patent
Docunment 2 is an additive wused for preventing
resolution from being reduced due to the sensitization

E%H%SF@%@E@ e&%ﬁdrxﬁ?m%‘éﬁ’ﬁ B ‘%Peﬁ?egé’&ﬂlﬁﬁn‘%éﬁ%g St o
n‘%@rﬁh ftgfqﬁg%caﬂneggs ?0% Orthog S{ tgnPt tF%i)y}gzglnpélco poun@ 15 used
FJ”%%%%W55@%*%&?5‘?/*“%%*%‘?&“9{91‘ PEEEN. A BEST

quS|t|on that exhibits favorable conpatibility and
I's excellent in sensitivity and resol ution
par t i fdtlsaét deaddhsfa ﬂgﬂcﬁcﬁb‘enmﬁ@élfeﬁﬁ BinpdSifion M exKiBitefavbiible
adhesion, and in storage stability has been demanded
aﬁnpalbnhphﬁ@ Brectllenein @asitdvepabdRsslution paticdady 1o 4 ligho
resist. Patent Docunent 1: Japanese Patent Application
$oanircb- aD460 nidoor Mer22indidbesidn) afhirestoraBo stabalityt h4d: bedm Janasded as
Patent No. 2931693 Disclosure of the Invention [0011]
nnhatbjessitive fesirnenrositiontion mdmyrilinoesiss t o pr ovi de a
photosen3|t|ve resin 15 conposition that

has
f avor aﬂgffné Dogwingnt I Japangse; Pr?‘t% épph@qém&t%@pem Ng. tr2¢3470
film el | ent s nsitiv Iutlon to an
exposPLi’rt‘El Oﬁwe%tc?u ﬁsf\ﬁai‘%‘tgno\v\%éﬁ Agth of 350 to
410 nm excell ent adhesion, and favorabl e storage
stability and can be devel oped with an aqueous
BlkRkiAe s ﬁ&“ﬂ@éﬁﬂ] a photosensitive resin layered film
usi ng the ot osensitive resin conposition, a nethod

{0@11 ormng a resist pattern on a 20 base pl ate using
he phot osensitive resin layered film and

appl i &abbjestof e progent Bivestion 988 pidf e a fHdlodbnsitive resin

composition that has favorable compatibility in the preparation of a dry film,
excellent sensitivity and resolution to an exposure light source having a wavelength
of 350 to 410 nm, excellent adhesion, and favorable storage stability and can be
developed with an aqueous alkaline solution, a photosensitive resin layered film
using the photosensitive resin composition, a method for forming a resist pattern on a
base plate using the photosensitive resin layered film, and applications of the resist
pattern.
[0012]

The object can be achieved by the following constitution of the present
invention;

(1) A photosensitive resin composition characterized by comprising: (a) 20 to
90% by mass of a thermoplastic copolymer comprising an o,B-unsaturated carboxyl

group containing monomer as a copolymerization constituent and having an acid
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The obj ect can be achieved by the foll ow ng
constitution of the present invention: 25 (1) A

phot osensitive resin conposition characterized by
conprising: (a) 20 to 90% bg.mass of a thernoplastic
copol ynmer conprising an a, (3-unsaturated carboxyl
group containi ng nononer as a copolynerization

cons |tu nt and having .an acid - U|valen 10
FRASt BR QOO ROGR 2 el e e BRFH arpsigH o ¥ sfboisgoo00
t S% of an additio

(53 v fediresAS Ao aadi i pp g€ moRoBE i st ome

I uns by mass
G O A Sl (B0 b DoP By sy B4 Y

) 9%
BPGR gLl %ﬁ%%hﬁ%oaﬁ%ﬂné%rhggzﬁ?‘*’ﬁ‘@ R R
1

H?)? %5/ %Ilass BPW&@OQ{A%-CSII{&% }ep{%a%‘tr%g:oﬁ ﬂLAe i%gﬁﬁgi g?egé]:rgac
;mﬁﬁﬁnqnﬂently represent a substituent selected from
the group consisting of an aryl group, a heterocyclic
[@OdRJp, a linear or branched al kyl group having 3 or
nore carbon atons, and NR2 (R represents a hydrogen
[&thomical Fermulallkyl group); and each of a, b, and c
represents an integer of 0 to 2, provide that the 15

val ue of a+b+c is | or larger). -7- (2) The
ph¢B}ensi tive resin conposition according to (1),

whereai.n the

(A)a

[0014]

(wherein A, B, and C each independently represent a substituent selected from
the group consisting of an aryl group, a heterocyclic group, a linear or branched alkyl
group having 3 or more carbon atoms, and NRZ (R represents a hydrogen atom or an
alkyl group); and each of a, b, and c represents an integer of O to 2, provide that the

value of at+b+c is 1 or larger).
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pyrazol i ne conmpound (d) is a pyrazoline conpound
represented by the followng general formula (1):
[0015] 5 [Chemical Forrmula 2] (B)b (A)s [0016]
(wherein B and C each i ndependently represent a |inear
or branched al kyl group having 3 or nore carbon
atons, or NR2 (R represents a hydrogen aton1or an

al kyl A represents a substituyent ted rom
he TR Bhat ot e S f e Jon gt R BRgE e

B Bins ienPind (i Do %F%%gﬁq@eare%%n‘*%@!’b%ﬁﬁ ol

c=1). (3) The photosensitive resin
%ﬁ%@g on(gccordlng to (1), characterized in that
qﬁﬁ Pyrazollne conmpound (d) conprises
enyl 3-(4-tert-butyl-styryl)-5-(4- 15

E@{ehn@&]'ﬂshnﬁla@mw ) - pyrazol i ne or
(4- (benzoxazol - 2-yl ) phenyl )-3-(4-tert-butyl

yl )-5%if(f4-tertiai-butyl ‘phenyl ) -pyrazoline, or a
hereof . - [0017] (4) The photosensitive resin

wn accordlng to any of (1) to (3),

NONONRE : )ontalns a conpound -8- represented by the
€a conpound

geney I)fornula (rer),

[ Chemical Fornula 3] R

or a n1xture t
_1-CH2

[0016]

(wherein B and C each independently represent a linear or branched alkyl
group having 3 or more carbon atoms, or NR; (R represents a hydrogen atom or an
alkyl group); A represents a substituent selected from the group consisting of an aryl
group, a heterocyclic group, and a linear or branched alkyl group having 3 or more
carbon atoms; a represents 0 or 1, and b and ¢ represent b=c=1).

(3) The photosensitive resin composition according to (1), characterized in
that the pyrazoline compound (d) comprises 1-phenyl-3-(4-tert-butyl-styryl)-5-(4-
tert-butyl-phenyl)-pyrazoline or 1-(4-(benzoxazol-2-yl)phenyl)-3-(4-tert-butyl-
styryl)-5-(4-tert-butyl-phenyl)-pyrazoline, or a mixture thereof.

[0017]
(4) The photosensitive resin composition according to any of (1) to (3),

characterized in that the addition polymerizable monomer (b) contains a compound
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M HG-- -CHs OR2 D--OE---0)__ 1J -CH2 5 [0019]
(wherein each of R, and R2, which may be the sane or
different, represents H or CH3; each of D and E,

whi ch may be the sane or different, represents an

al kyl ene group having 2 to 4 carbon atons, and when D
and E are different, -(D-O- and -(E 10 0)- repeating

R B
Lt eger, and.the.s of m...nP. nl . and n2 is 2 to
toflp S aen2Bf sfiioetll o sl meftor, "M 0 22 10 o

@8&11 OCH2 CHHdC '~- CHR HH2 HCGC-CH3 | &H
CH2 1 | HC CH/,CH2 0 R4

[Chemical Formula 3]

e

[0019]

(wherein each of Ry and Ry, which may be the same or different, represents H
or CHj3; each of D and E, which may be the same or different, represents an alkylene
group having 2 to 4 carbon atoms, and when D and E are different, -(D-O)- and -(E-
O)- repeating units may have a block or random structure; and each of m1, m2, nl,
and n2 represents 0 or a positive integer, and the sum of m1, m2, nl, and n2 is 2 to
30), and
[0020]

[Chemical Formula 4]
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(F_o) (o-w-0---C--CH2 192 [0021] (wherein each
of R3 and R4, which may be the sane or different,
represents H or CH3; each of F and G which may be
the sane or different, repregents an al kylene 5 group
having 2 to 4 carbon atons, and when F and G are
different, -(F-O- and -(G O - repeating units may
have a bl ock or random structure; ‘and each of :pl, p2,

gl , and q2 represents 0. or_a_ _,;f@ve_rnteger and 't he

phOt Osenm):::. .' Ga—y-e[} : : l‘he .....
| am pnat i np a\10: p j Osensi: Qve resin composi t| on
accor di ng to any of (1) to (4) onto a support . (6) A

met t ,?br\L bnrng a resist pattern, conprising a:

| ami Bgti on stfep of fornrng a photosensitive resin _
l-ayer lon a bdse plate using a photosensitive resin e
L ay d.fil ccordrng to (5), an exposure step, and a -
devel opnBHt step. (7) The nethod for fornrng a resist oo
pattern a cordrng to (6), characterized in 15 that at

theH &h.LP. the exposure is perforned by dj th
wri ting. E (8) A nethod for producrng a prrntéal

erlng ......

plating se pl ate havrng a resist pattern forned by
a: rré‘t?ﬁod acc Feing to (6) or (7). (9 A nethod for

produ |ng a ljead frane, conprising the step of etchrng

a  Bbase plLaHe having a resist pattern fornmed by a:

nmet hod aggording to (6) or (7){)(1 A met hod for.:::a.

producrng a senrconductor pack conprrsrng the: stepq
of  etchilng o at ,_Qg a resist
pattern forne cc 5¥ ) to (6) or (7). »

(11) A nethod for pr%dum ng substrate havi'ng a
concavo-convex pattern,

[0021]

(wherein each of R; and R4, which may be the same or different, represents H
or CHj3; each of F and G, which may be the same or different, represents an alkylene
group having 2 to 4 carbon atoms, and when F and G are different, -(F-O)- and -(G-
O)- repeating units may have a block or random structure; and each of pl, p2, q1,
and q2 represents 0 or a positive integer, and the sum of p1, p2, q1, and q2 is 2 to 30).
[0022]

(5) A photosensitive resin layered film obtained by laminating a
photosensitive resin composition according to any of (1) to (4) onto a support.

(6) A method for forming a resist pattern, comprising a lamination step of
forming a photosensitive resin layer on a base plate using a photosensitive resin
layered film according to (5), an exposure step, and a development step.

(7) The method for forming a resist pattern according to (6), characterized in

that at the exposure step, the exposure is performed by direct writing.
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10 conprising the step of processing, by sandblast, a
base plate having a resist pattern fornmed by a nethod
according to (6) or (7). [0023] The photosensitive
resin conposition of the preggent invention has
favorable conpatibility in the preparation of a dry
filmresist and high sensitivity to an 15 exposure
li ght urc ving, a. wavel ength. of, 350 to 410 nm
o o dSEA mied Rt inie) ero el aunEbaRg st Re e ep of
the present invention has excellent sensjtivit n .
0B OF Blaling o Develpde Pavine avrost pafitBimae by fpthgd hocording
' attern after devel opnent, and favorable
gﬁ§>§%7astability. The nethod for formng a resi st

patt e@?Aﬁﬁ&ﬁB&’?&%r& cle 1eRd Frafia! cdnil}){-%mg' tRE step BY LidRRiga

resist” pattern exce In sensitivity, resolution,

Biyd BANESh ARisBPaticR forRRd b5nathed 8éRkliNg ta\(6h BE(7).
production of a printed wiring board, the ~production

of a (1epd mé¢thsdfor phiupingdiseinicomdodtoppskage; oatpdsing the step of
package, and the production of a flat display. Best
dtblieg boplaGag nphsepladathating alrasistipattem foted B02dkthod according
Herei nafter, the present invention will be described
toférof(7dal |y. [0025] -11- <photosensitive resin

conposition> A g)got osensitive resin conposition of the
pr esdit) Anvathed % peesivsingsesyibsteate hasgaga cpngavo-convex pattern,

constituents: (a) 20.to,90% mass of, a .t hernopl.astic
cupIIsReEthe steg P?@Fﬁglgahyaé%@%hé Rleledhaymgfgesipt pattern

roup, contai njn no as 5 copol yneri zati on

%’Sws{i)PYa%%‘%%&ﬂg\&D%%E@Pfa‘ﬁd equi val ent of 100 to

@98%)]8%' a weight-average nol ecul ar wei ght of 5000 to
0; (b) 5to 75% by mass of an addition

B i T s e
&ImpatiBRY aPdle pr&atARhioPA dr Filrh st af@RighisBhsViy to an
exposure light source having a wavelength of 350 to 410 nm. Moreover, the
photosensitive resin layered film of the present invention has excellent sensitivity on
exposure, excellent resolution and adhesion of a resist pattern after development, and
favorable storage stability. The method for forming a resist pattern according to the
present invention provides a resist pattern excellent in sensitivity, resolution, and
adhesion and can be used preferably in the production of a printed wiring board, the

production of a lead frame, the production of a semiconductor package, and the

production of a flat display.

Best Mode for Carrying Out the Invention
[0024]
Hereinafter, the present invention will be described specifically.

[0025]
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hexaar yl bi si m dazol e; and (d) 0.001 to 10% by mass of
a pyrazoline conpound 10 represented by the follow ng
general formula (l1): [0026] [Chem cal Formula 5]
(Byb I\ cis N\ (Aa [002A1d15 (wherein A, B, and C
each i ndependently represent a substituent sel ected
from the group consisting of an aryl group, a

el , | | b hed al kyl
ﬁ@%ﬁ%ﬁéﬁéﬁs% B LR atoms, and N2 (R represents a
R e A e R O
FReal BBy 2T 20 1 0% i of Eermopogd (oRme
SRS i p0nsh P BT £365My) BB ROhAin@rmoh BEETRR) asti ©

copol ymer conprising an a, saturated carboxyl

Spolin&atien Sordftucht AHAHAFRIZ adSicRl ceRPRleniBf | G040l 600 and a
constituent and having an acid equivalent of 100 to

weighwmdrageuwnolgbularave g 5000 acS00D00Y\@) Ghd 76% pOfasstaf an
500000 is used as the thernoplastic copolynmer (a). The
alitiongydlyrgerizapld mondmaerthagingmmp leastt ane teropindl\ethylenigunsaturated
requi red for the photosensitive resin conposition to
gravis (g:0-81 ep3Wie bytmass of 8 phetopelymerigstiongpitigtor gontaining a
devel gpi.ng_or_strjpping.solution made of an, aqueous
hpayibidmidazole; apd @39@%&&@ 40%cyumassiod Apyrazoling saanpaing

A0 L0 B0 e B S RE oL IRt © 450 The aci d
[0026]
[Chemical Formula 5]

[0027]

(wherein A, B, and C each independently represent a substituent selected from
the group consisting of an aryl group, a heterocyclic group, a linear or branched alkyl
group having 3 or more carbon atoms, and NR; (R represents a hydrogen atom or an
alkyl group); and each of a, b, and c represents an integer of 0 to 2, provide that the

value of atb+c is 1 or larger).
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equi val ent is 100 or higher fromthe viewpoi nt of
securing conpatibility with a solvent or with other
constituents in the conposition, particularly, the
addition polymnerizable nonoper (b) described |ater
and is 600 or lower fromthe viewpoint 15 of

mai nt ai ni ng devel opability and strippability. In this
()25 xt, the acid equivalent refers to the nass

E& ﬁ) of the thernopl astic copol yner having 1

' | th in. Th t of
the 0t ERemeplie P BnBr s ormed by a potentiometric
tit [ . 0 | f
e TRE BRSO rifeotn Bl (MREEnE Bithia
{Hehg Ia&f&%ﬁ%@%ﬁ% ﬁ%&%ﬂogﬂﬁ%a%ﬂw t&Bbxyl %éoup containing

preferably wel ght - aver-a

fohemel &ra WpoBerizatiGPE hsRfueh Giaaving@i atideequiv@dPbN100 to
of uniformy “maintaining the thickness of a dry film

6@kGask a weighobiarage meletwlai wéighicst 300030 S68000APused as the

solution and is 500000 or |ower fromthe viewoint of

theimepdasticregpolemet (Pabi | ity. 25 More preferably, the

wei ght - aver age nol ecul ar wei ght is 20000 to 100000. In

t hi s Thesaeboxyhgrowp iy the-tharmoptpstiereonodymerris raguired fardher s

to a weight-average nol ecul ar wei ght neasured b¥ gel

PROSSEIIBA TSI CORIROSHIOR S0 Payedswylopabiity of stimpabilify fos 3
urve.-13- of .polystyrene. The wei ght.-average .

felsiner swrmie s e Baofcth aalioor M98 FoLofieR s i

chronrat ogr aph a red by.J r acear ding

CU TR PR RRA D0 P e P g oY 0.~ TS

{5 g BRI migher it e ity s HERRIELY wit o

03P 6Mih oBtfe chfistiBikhts iR thdéoinsfifh, pdetitdiMy, téddition

polymerizable monomer (b) described later and is 600 or lower from the viewpoint

of maintaining developability and strippability. In this context, the acid equivalent

refers to the mass (gram) of the thermoplastic copolymer having 1 equivalent

carboxyl group therein. The measurement of the acid equivalent is performed by a

potentiometric titration method in a 0.1 mol/L aqueous solution of NaOH using

Hiranuma Reporting Titrator (COM-555).

[0029]

The weight-average molecular weight is preferably 5000 to 500000. The
weight-average molecular weight is 5000 or higher from the viewpoint of uniformly
maintaining the thickness of a dry film resist and obtaining resistance to a developing
solution and is 500000 or lower from the viewpoint of maintaining developability.
More preferably, the weight-average molecular weight is 20000 to 100000. In this

case, the weight-average molecular weight refers to a weight-average molecular

weight measured by gel permeation chromatography (GPC) using a calibration curve
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10 It is preferred that the thernoplastic copol ymer
shoul d be a copolyner conprising at | east one or nore
of first nonomers described bel ow or a copol yner
conprising at |east one or ngre of the first nononers
and at | east one or nore of second nonomers descri bed
later. [0030] 15 The first nononmers are nononers

SRS G R e R R e
TRt Beioafpy PiRob Sty o (B CO G cfyraingF B °
ﬁﬁlo rggﬁﬁrdgw?’g:em (meth)acrylic acid is particularly

031] 20 The second nononers are
non ASiffiknIPRAGBLRe VRIS | east one pol ymeri zabl e
unsaturated group I n the nolecul e. Exanpl es thereof
i ncl yslgnpratnybgo (meth) acryl ate, ethyl (neth)acryl ate,
n-propyl (meth)acrylate, iso-propyl (nmeth)acrylate,
n- butDégatseetbHEaBOy3cat e, i so-butyl (neth)acrylate,
tert-butyl (nmeth)acrylate, 2-hydroxyethyl
( et Wyadomyloaee, CQ-14¢0r oxypr opyl (neth)acrylate, 2 25
et hyl hexyl (neth)acryl ate, benzyl (nmeth)acryl ate,
est erGolomnyKAy8024] KBRObMQuaid KE-80ViimHis exdet at e,
(meth acrylonltrlle styrene, and pol yneri zabl e
st yr didBaeFHat i ves. - 14- Anong t hem net hyl

il ?f‘scx{r%é &S el 9,%;{1%'@&@9 %2%%% ﬁyuléﬁ%?aic?ﬁm B
e e Teat oiror sfore € Bt mrw‘omsf e Bl e pamglymer
Bod W IS0 4&@‘3'5?29%?}9%58%’%%%?‘?9%@”%# Pingre of

%@oﬁ@%aﬁ&ﬁ&s%s&‘?bw]p{t&om the viewpoint of maintaining

al kal | vel opabi ity and is 90% by mass or |ess from
fopgo] vi ewpoi nt of sufficiently exerting the resist
performance of a resist pattern forned by

The first monomers are monomers containing an o,-unsaturated carboxyl

group in the molecule. Examples thereof include (meth)acrylic acid, fumaric acid,
cinnamic acid, crotonic acid, itaconic acid, maleic anhydrides, and a half ester of
maleic acid. Among them, (meth)acrylic acid is particularly preferable.

[0031]

The second monomers are non-acidic monomers having at least one
polymerizable unsaturated group in the molecule. Examples thereof include methyl
(meth)acrylate, ethyl (mmeth)acrylate, n-propyl (meth)acrylate, iso-propyl
(meth)acrylate, n-butyl (meth)acrylate, iso-butyl (meth)acrylate, tert-butyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, 2-
ethylhexyl (meth)acrylate, benzyl (meth)acrylate, esters of vinyl alcohols such as

vinyl acetate, (meth)acrylonitrile, styrene, and polymerizable styrene derivatives.
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exposure. 10 [0033] (b) Addition polynerizabl e nononer
It is desired fromthe viewoint of resolution and
adhesion that the addition polynerizable nonomer (b)
used in the photosensitive rpsin conposition of the
present invention should contain a conpound
represented by the follow ng general 15 formula (11):

838 Yot TR Ceg0SaTIAS AT Paltbtersprenyinng 3 beno!
(etife B s ElE e vy “be L he same o

gjogﬁ rent, represents an alkylene 5 group having 2 to
car bon atons, and when D and E are different,

- (D Qe @hnt bEh@ M neri@pRd ﬁkgylgf@f (Ehﬁltsﬁﬁnégﬁ iﬂﬁl.{@pl?oatﬁégﬁﬁgve

or random structure; and each

feBI REROEiSoR 0Otheprétefi hbarftion HhBEs frond POl td $08%s By, M ,
n2, nl, and n2 is 2 to 30). [0036] 10 Exanples of
pieteratdyps tn 0% dyrmeasent This kyhouheis @O%Eebvamassoornmidra font Jhe

i nclude 2, 2-bis{(4-acryl oxypol yet hoxy) phenyl } pr opane
wawp@inpofiingin{aiuing atknh develombylpplagd iS¢y pphesy br less from the
}propane. It is preferred that the polyethoxy grou
vigwpeiat elbrubieiertlysersting the resisy perforopmeepberesist patism nged by
group consisting of nonoethoxy, diethoxy, triethoxy,
PPOFHEL hoxy, pent aet hoxy, hexaet hoxy, heptaet hoxy,

[0033]

(b) Addition polymerizable monomer

It is desired from the viewpoint of resolution and adhesion that the addition
polymerizable monomer (b) used in the photosensitive resin composition of the
present invention should contain a compound represented by the following general
formula (II):
[0034]

[Chemical Formula 6]
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15 oct aet hoxy, nonaet hoxy, decaet hoxy, undecaet hoxy,
dodecaet hoxy, tridecaethoxy, -16- tetradecaethoxy, and
pent adecaet hoxy groups. Alternative exanpl es of the
conpound i ncl ude -15 -

2, 2-bi s{(4- acryloxypolyalkyleneoxy)phenyl}propane and
2,2- bis

Annng then1

;s followng
general formula (III) as the addltlon pol yneri zabl e
no - ) 0038] [Chenical Fornula 7] O Rs

iEi:—’~E-O} c'[' Shn e e o (H)
| M' | HZHx /2 0 R4 L+ 111~

[0035]

(wherein each of R; and R;, which may be the same or different, represents H
or CHj; each of D and E, which may be the same or different, represents an alkylene
group having 2 to 4 carbon atoms, and when D and E are different, -(D-O)- and -(E-
0)- repeating units may have a block or random structure; and each of m1, m2, nl,
and n2 represents 0 or a positive integer, and the sum of m1, m2, nl, and n2 is 2 to
30).

[0036]

Examples of the compound represented by the general formula (II) include
2,2-bis{(4-acryloxypolyethoxy)phenyl } propane and 2,2-bis{(4-
methacryloxypolyethoxy)phenyl }propane. It is preferred that the polyethoxy group
in the compound should be any group selected from the group consisting of
monoethoxy, diethoxy, triethoxy, tetraethoxy, pentaethoxy, hexaethoxy, heptaethoxy,

octaethoxy, nonaethoxy, decaethoxy, undecaethoxy, dodecaethoxy, tridecaethoxy,
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H,3--0,,2 15 [0039] (wherein each of R3 and R4,
which may be the sanme or different, represents H or
CH3; each of F and G which may be the sanme or
different, represents an alkpy ene -17- group having 2
to 4 carbon atons, and when F and G are different,
-(F- O)- and -(G O - repeating units may have a bl ock

%gaée@g P gn ﬁérﬁei%ag?tﬂq‘)’vié“rﬁﬂmsig@ﬁter%ﬁwete%@nga”dg&zpl
Oaﬁarbog*ﬂﬁ AL TR MM R T X
% E gg‘f%?@ %xgéé%ﬁf] Iene)oxg;)@lho%i%rf)? pr opane B‘eé OEthf bi s
PITERGRY g SRRSO AR RIT and propSlony
apd. d DBlodkYr Snabin aﬂﬁ{l&%tf%ﬁltaéﬁ)@i@' hRPdiBFYRXG PRSP lahd @

of =~ nonoet hoxy, diethoxy, triethoxy, tetraetgoxy,
pleck asiahdoty addex afichastiioxy aid eeifiepyloxil Broups aetphefsiable.

nonaet hoxy, decaet hoxy, undecaet hoxy, dodecaet hoxy,
Amiodp teeat, [2cPelis { (4tmtthactybagpéntaeghoxyhphenel progensis tinesk y
groups. Alternative exanples of the conpound include
preferabile { (4- acryl oxypol yal kyl eneoxy) cycl ohexyl } pr opane
and 2, 2-

WP@Z]M nmet hacryl oxypol yal kyl eneoxy) cycl ohexyl } pr opane

Exang] es_of th | yal kyl h _
ol 18 o isEe) oRIGY KRGO REFeSH BB B e g BT Ve gesn

AP A PRI EriPLrRbl Ry 2 s pRiRLEPis< by the

BB RS L 882 1o O et moBREA T
Er st preferable. [0041] 20 Wen the corrpound
epresented by the general formula (11) or (IIl) is

[Chemical Formula 7}

[0039]
(wherein each of R3 and R4, which may be the same or different, represents H

or CHj; each of F and G, which may be the same or different, represents an alkylene
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contai ned in the photosensitive resin conposition of
the present invention, it is preferred that the
compound shoul d be contained in an anount of 5 to 40%
by mass, nore preferably 1070 30% by mass, in the
phot osensitive resin conposition. This anmount is 5%
by mass or nore fromthe viempoint of exhibiting high

t 5 h % b
LS hHBRA R HORGTT: 269 VDR BABAS] H LERER: PG aRA -
I i.n th { d t.

SRt e b By R A ﬂlaclfs?f ptt Ssﬁgf‘ﬁ'f : %aaﬁ% St $5a,
%4 %i Fe@{e eﬂgg\?%ld g%fag% 9{59 B as‘tﬁeﬁ gf‘ﬁ hqf,%ﬁ%%gzto 30).
ﬁﬁh rizable nononer (b) used in the photosensitive

I'n conposition of the present invention. [0043] 5
Exanpigmpléesrand cdrﬂﬁdmha@eﬁemwl bg/rtﬁa yhenteshlly (BN enclude
gl ycol dipropylene glycol acrylate

Z2hﬁﬂ{(¢-&mﬁ»@b61®reﬂ1¢ﬂf)@?¢lbhmt}pk@aﬁe and 2,2-bis {(4-

phenoxyhexaet hyl ene gl ycol acrylate, a reaction
pethdaytoxypolyethaky)cpddleaxybpmpanad bis prefdlﬂeﬂ ahat ¢he polyethoxy
anhydride and 2- hydroxypropyl acrylate with propyl ene
goliplén (lmnmpaumdmmﬂddye ayrgrowp Siesitasdbiom tigogroup censisting of
trade nane; OE-A

monwth%y@ éxemogfﬁemﬁwwsﬁeﬁthﬂsm Bendagihgxyphexagthary \hentagthoxy,
& h3h %@m%&%&?%%e%#%{ Méétﬂ«‘i%ﬁ 83%2%%28%%@%%
TR Sha e BR Y oy PRl gppis of e
P%%E?Zc@% 2 %xs@%éfgfo%&?ﬁkﬂ% Rosysiobssyppropyteand 22

{(Q%etﬁé%f&%cﬁ%g*@ﬁ&x ycl%%)%{iﬁgﬁﬁféypﬁﬁ&ﬁbﬂeﬁ’ wmne

oOc»

net h) a ycer )acryl ate
ﬂﬂfr‘zﬂ ﬁéﬂédﬁ?f gr&lp RIRS Ul 36dlideAd Rixture of ethoxy and propyloxy
trimet hyl ol propane triglycidyl ether

grougsretAprek vt findom adduct of octaethoxy and dipropyloxy groups and a
2, 2- bi s(4-nmet hacryl oxypent aet hoxyphenyl ) pr opane,

blotk orf randdrn eddiet of tetrpethoxyt idxetryprapyoxy groapmamgrefiarable.
ur et hane %éh such as an urethani zed product of

Amoagthamy 2ehbisdi4-sotbgeniorypenterthaxyyclahyk dhprogineis most
preferable.

[0041]

When the compound represented by the general formula (II) or (I11) is
contained in the photosensitive resin composition of the present invention, it is
preferred that the compound should be contained in an amount of 5 to 40% by mass,
more preferably 10 to 30% by mass, in the photosensitive resin composition. This
amount is 5% by mass or more from the viewpoint of exhibiting high resolution and
high adhesion and is 40% by mass or less from the viewpoint of suppressing cold
flow and delay in the stripping of a cured resist.

[0042]
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nononet hacryl ate, and nultifunctional (nmeth)acrylate
of an isocyanuric acid ester 20 conpound. These
compounds may be used al one or in conbination of two
or nore of them [0044] Thejgnount of the addition
pol ynmeri zabl e nononer (b) contained in the
photosensitive resin conposition of the present

AR S g s
B ”&%ﬁaa%ag% HINETIRN Iy .
t .
A ) G UL PAL B o SHBR Y it enion
[dd44p] (c) Photopolymerization initiator 5 The
photosensitive resin conposition of the present

| nventiaipleahBicbsiasiuis a-noap@h@;mhemmhﬂa{d gycol Qiprbfléde

(c), which contains a hexaaryl bi si m dazol e

glyeslaicnadte,-hydrakp-8-pheh@(ypeshyl acrgkite) phénoxiyhiedasihgene iglycol

dimer) as an essential constituent. The anobunt of the

pirvlatepa keanton pmtliictrofiariatfi eateo cothpurclanftagihttedicianhydyile and 2-

ﬁhotosen5|t|ve resin conposition of the present
yirexiprenyl penytpse with prenylane oxisedomnu bNipporShekubai
referably 0.05 to 10% by mass. This anount i

b oLt mw@-w%@o@maw@wmepm@pﬁp%s ghycol

of obtg%ggg%i% nSItIYXWb%HYﬁ?’QO(RLFE% féfgf]eraﬂw&/
%%%%Lﬁfﬁﬂ%ﬂ!%@b%@é A R M N T

5&&1?&- gu&&gﬁsg%@@{éx&{l dﬁ(ﬁ‘?&éﬁ)ﬁéﬁfa@ wiﬂ@&%x Iglycc-l
ﬁ(ﬂ&ﬁﬁﬁéﬁlﬁb d’cﬁﬂq}oy)l'o ?ét‘ﬁ?fené Bgfy@kﬂﬁsfy%ne AP RERdPHate, 2-

hI"or dphenyl’)
d1(p hydroxyphenyl)propane di(meth)acrylate, glycerol tri(meth)acrylate,

pentaerythritol penta(meth)acrylate, trimethylolpropane triglycidyl ether
tri(meth)acrylate, 2,2-bis(4-methacryloxypentaethoxyphenyl)propane,
multifunctional group (meth)acrylate containing an urethane group, such as an
urethanized product of hexamethylene diisocyanate and nonapropylene glycol
monomethacrylate, and multifunctional (meth)acrylate of an isocyanuric acid ester
compound. These compounds may be used alone or in combination of two or more
of them.
[0044]

The amount of the addition polymerizable monomer (b) contained in the
photosensitive resin composition of the present invention ranges from 3 to 75% by
mass, more preferably 15 to 70% by mass. This amount is 5% by mass or more

from the viewpoint of suppressing poor curing and delay in developing time and is
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5,5'-tetraphenyl -1,1" - bi si m dazol e),
, 95-tris-(o-chlorophenyl)-4-(3,4-
thoxyphenyl )-4',5" -di phenyl i m dazol yl di mer,
4 bi s- (o-chl orophenyl) 5-(»4 20
t hoxyphenyl ) - di phenyl i m dazol yl di ner,
, b-tris-(o-chlorophenyl)- diphenylimdazolyl diner,

% §ﬁ( goggggrsg |r019 &pﬁg)‘grln)thg l»rlsew%)m%t g? su%pgésgi?ltg ggﬁyff)owgtm Aélay in the
fluoropllenyl) 4,4' 5,5 -tetrakis-(3-netho
GRPIRRYT S et 1 i b
&)Pé T bis-(2,3-difl uororrethyl phenyl)-4,4",5 5 -tetrakis
met hoxyphenyl ) -i m dazol yl di ner,

(3 rre(tgjnlsﬁdt 04}},],5}1 ,;&alﬁ% gtgyl) 4,4' 5,5 -tetrakis 25

oxy azol yl dlner
2,2 ﬂie%)‘h@?os@ﬂs‘iiﬁ‘fé re§h RBRGHMIidn Gf the ﬁssént'mventlon comprises the
t et r aki s- ( 3- met hoxyphenyl) -i m dazo y di mer,
pholopddjrfierization ehifihtoO () PREIAN kedntains a hexaarylblslmldazole (hereinafter,
4,4 5 5" -tetrakis-(3-nethoxyphenyl)-im dazol yl diner,
ds@tefrrest-t0 As 3 tharyRfkidazolyl dimer) as an essential constituent.
trifluorophenyl)-4,4",5,5 -tetrakis-(3-nethoxyphenyl)-
i m dabhsl appoust ofthe phpmpolbrnmzatlon initiator (¢) contained in the
(2,3,5-trifluorophenyl)-4,4",5 5" -tetrakis- %_3 methox%)
]p*mﬁgqeylsmm @g@(ﬂompogqnﬁgp thgpgessant invention ranges from 0.01 to 30%

&;‘ﬁ?ﬁg Hf?l"t? P%e#rglgg r(fﬁﬁggaﬂaby mass. %‘hlss a-l‘lgoelfng %kﬂrefcga%]yng}n%

% Bpiir el S e et PR b SiffstentseRsiity and is
Fe{%bkfi %QU[Y rp?sstorr llés fron [-qot?xP %}rﬁ ’of‘ suf%t:t%nﬂ& ﬁjaﬁ%'ttﬁ)g(l'i)’ght

b@&o?n E\%fgbe%f AT ﬁ?ﬁtt il L)Ht‘&f ?r%‘ﬁ%ﬁlaﬁreflhi‘éh resofutioh@hf aki

oxypheny i'mdazo di mer;

gdhgsmg_l s-(2,3,4,6-tetrafl uorophenyl )-4,4",55" -

t et raki s-(3-net hoxyphenyl )-im dazolyl diner, and

D026} bi s- (2, 3, 4,5, 6-

pent af | uor ophenyl )-4,4"',5,5" -tetrakis-(3-met hoxyphenyl

) - i m Exapplesl of dhentefarylibfidel ylidimemintipde 2- (o-chIorophenyl)—4,5—
(o-chl orophenyl) -4, 5-di phenyl i m dazolyl dinmer is a

tilhbmybml@amf zlam:rc(henemaﬁclaal@o r¢falved@ a5|2921-11;$(ﬂenbt<§01dwnyl)-

resolution and the stren filmand is

bt srismyhasb i 6 3o SsHis - shioreeRYI Brcr s
1{{§m%§(§ga dlflahrén)cf:l?nq}%llag aiyf c? fZ,J-gg-(o-crhloropheny{)-5-(3,4-

dlmethoxyphenyl)-dlphenylimidazolyl dimer, 2,4,5-tris-(o-chlorophenyl)-
diphenylimidazolyl dimer, 2-(o-chlorophenyl)-bis-4,5-(3,4-dimethoxyphenyl)-
imidazolyl dimer, 2,2’-bis-(2-fluorophenyl)-4,4’,5,5 -tetrakis-(3-methoxyphenyl)-
imidazolyl dimer, 2,2’-bis-(2,3-difluoromethylphenyl)-4,4°,5,5’ -tetrakis-(3-
methoxyphenyl)-imidazolyl dimer, 2,2°-bis-(2,4-difluorophenyl)-4,4’,5,5° -tetrakis-
(3-methoxyphenyl)-imidazolyl dimer, 2,2’-bis-(2,5-difluorophenyl)-4,4°,5,5’-
tetrakis-(3-methoxyphenyl)-imidazolyl dimer, 2,2’-bis-(2,6-difluorophenyl)-
4,4°,5,5 -tetrakis-(3-methoxyphenyl)-imidazolyl dimer, 2,2°-bis-(2,3,4-
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The amount of hexaaryl bi si m dazol e contained in the
phot osensitive resin conposition of the present
invention is 0.01 to 30% by mass, preferably 0.05 to
10% by mass, nost preferably 0.1 to 5% by mass. This
anount needs to be 0.01% by nass or nore fromthe

vi ewpoi nt of obtaining sufficient sensitivity and is

T T M
PSSP B L 8 B o Rop it s 22
PRSI S5, By d limcr,

phabe lwﬁ{ﬂ&%mﬁyp)ﬂw15?5%&&&1&&@%%&%%%5}9[1&%&55@
as 2- et hyl ant hr aqui noné, ~“oct aet hylant hr agui none, 1, 2-

biewez 2t hbis QR4 uoropheDEN 2 ANE T AtHHkivo3emethoxyphenyl)-
2- phenyl ant hr aqui none, 2, 3- di phenyl ant hr aqui none,

imidhtodylaints) 2a0bis@34, Sdteda fhapbpheaglH4p 1565 -totrdls (2 1 -
phenant hr aqui none, 2-nethyl -1, 4- napht hoqui none,

method yphenfiltisndazokyl dinme 22’ -bisd2,3,4,6-tetrafluorophenyl)-4,4°,5,5°-
3-chl oro- 2-net hyl ant hr aqui none, aromatic ketones such
tetrakist(3 opethoronbenyl)-imrdesolyd dimer, and:2,2’-bis-(2,3,4,5,6-

[ 4,4 -bis(dinmethylam ng)benzophenone], and 4, 4' -

W@}%@Mﬂ#@?hﬁﬁ%‘?%ﬂ%%ﬁ@, oB¥phHY] ‘@‘E@Pg’ll Mﬁ as
E%ﬁﬁ?hﬁgﬁﬁa@ﬁ?&%aﬁé%E%Eﬁ%avﬁrp*’eﬁ%ﬁ%b&fﬁw_?;2¥hyft h

K Rhyp RO R bbbt pRER DR B G B o
é%g&hg#ﬁ§¢gﬂ$ﬁ%kghy&kag, conbi nati ons of thioxanthones

Z0l ¢ acids, acridines such as

9- ph eﬂi@s@%ﬁét%&ﬁneﬁi@ioﬂﬂiﬂﬁte%ﬁr@ 0SedSH64: 0rdf combination of two

1- phenyl -1, 2-'propanedi one- 2- O- benzoi noxi ne and
dr mbefltheln.2- pr opanedi one-2 10

(O et hoxycar bonyl ) oxi ne. Exanpl es of the conbi nations
[i047hi oxant hones and al kyl am nobenzoi c aci ds incl ude

a conbi nati on of ethylthi oxanthone and et hyl

di met T aamiund bEezeartythisimidaznisi qoatained inthe photosensitive resin
2-chl or ot hi oxant hone and et hyl di net hyl am nobenzoat e,
egapasitiosrafithepresant sfventiapis Ol to F0¥knmiass preserably O34 to 10%
by mass, most preferably 0.1 to 5% by mass. This amount needs to be 0.01% by
mass or more from the viewpoint of obtaining sufficient sensitivity and is 30% by
mass or less from the viewpoint of maintaining high resolution.

[0048]

Moreover, a photopolymerization initiator other than hexaarylbisimidazole
may be used in combination therewith in the photosensitive resin composition of the
present invention. Examples of such a photopolymerization initiator include
quinones such as 2-ethylanthraquinone, octaethylanthraquinone, 1,2-

benzanthraquinone, 2,3-benzanthraquinone, 2-phenylanthraquinone, 2,3-

diphenylanthraquinone, 1-chloroanthraquinone, 1,4-naphthoquinone, 9,10-
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di met hyl am nobenzoate. 15 [0049] Preferable exanpl es
of the photopol ynerization initiator other than
hexaar yl bi si mi dazol e added to the photosensitive resin
conposition of the present _qjnvention can include

t hi oxant hones such as di et hyl t hi oxant hone and

chl or ot hi oxant hone, di al kyl am nobenzoi c esters such as

fﬁe%tb%ggl%gg PRI iﬂ?fag ataﬁ’ew%?ﬁén? Mo bramiRgRf and
PrERs s E’Eaﬂg‘r‘?f’ IR RN Bwilndr‘ﬂleazof? ettt ffihter's
Rhdtdast B ERARARRERRIENGAT PALd L S .

E@ i1 AR o bﬁ%ﬁz@ﬂf@ﬁ&%ga{z@% Afer? QuGSRHehtdth, benzoin ethyl ?thcr,

sti'tuent tosensitive resin COfT'pOSI tirono

BenSoiRpheR tetHel Wﬁ&hymem% An@¥TRhIAS, P/l ketal,

represented by the follow ng general fornul a

BdeHldiethHl ket ENiphehylECids such]as NEpRen{glgcing, N-&eﬂgw]

(wherein A, B, and C each i ndependently represent a

shehgligl yoiren inds Nl etlegl -pherpiiglytine, qpmbinmtionnsf thidxagthofheszand
aryl group, a heterocyclic group, a linear or branched

alkWgninobenzpiwamdsy acridigesduch am%-pbeny&amdmeaammu regtergrsmch
(R represents a hydrogen atomor an _al kyl group); and
asacphenyl-h,2-propansdione2e@rbenzainaxiag and d apenylok, 21pr<m9n2d10ne-2-
(p ) gt\}lllogﬁcatrbq}%tyl)gggne Examples of the combinations of thioxanthones and
alkylaminobenzoic acids include a combination of ethylthioxanthone and ethyl
dimethylaminobenzoate, a combination of 2-chlorothioxanthone and ethyl
dimethylaminobenzoate, and a combination of isopropylthioxanthone and ethyl
dimethylaminobenzoate.

[0049]

Preferable examples of the photopolymerization initiator other than
hexaarylbisimidazole added to the photosensitive resin composition of the present
invention can include thioxanthones such as diethylthioxanthone and
chlorothioxanthone, dialkylaminobenzoic esters such as ethyl
dimethylaminobenzoate, benzophenone, Michler’s ketone, 4,4’-
bis(diethylamino)benzophenone, 9-phenylacridine, N-phenylglycines, and
combinations thereof. Among them, Michler’s ketone or 4,4’-
bis(diethylamino)benzophenone is particularly preferable.

[0050]

(d) Pyrazoline compound



10

15

val ue of atb+c is 1 or larger). Exanples of the
pyrazol i ne conpound represented by the general fornula
(1) include
1-(4-tert-butyl - phenyl)-3-siyxyl - 5-phenyl - pyrazol i ne,
1- phenyl - 3-(4-tert 15

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

t er t bt‘?ﬁ( li;l? ?ql:%mﬁwﬁ&ﬁ% esséntlal constituent in the photosensitive

11:81(11 C_thﬁ)rotsmggt ¥h1e%r§sré}4% 1)nvg’nt1%tn is ¥ pyraz me %mpoéﬁng %e(i))lrelzsrégfed by

r -styryl)-5-(4-ethoxy-phenyl)-pyr
AR haie pig  rdbhly: T
qg&yL styryl) 5-(4-tert-octyl -phenyl)-pyrazoline,
i s-(4-tert-octyl-phenyl)-3-(4-
&(ﬁ{eim@élw}mﬁh)sgw ) - pyr azol i ne,
enyl)-3-styryl -5-phenyl - pyrazoline, 1-

phenyl - 3- (4- dodecyl'styryl) 5-( 4- dodecyl - phenyl ) - pyr az

ol g 1- (4-dodecyl -phenyl ) 5

3- odecyl styryl)-5-(4-dodecyl - phenyl) pyrazoline_:.
1-(4- 5oy | - phenyl ) - 3- (4- L
tert- by W YE)-5-(4-tert- butyl pheny|)-pyrazollne-
1-(4- -y --qenyl) 3- (4-

tert-oQyl-styfy

1-(4-dogecyl #phenyNy - 3- (4- 1t

butyl -

y - DUt
1-(4-tert-butyl - phenyl- g:f_
dodecyl -styryl)-5-(4- 4
1- (4- dodecyl - phenyl) - 8364-t epA”
octyl styryl) 5- ( 4- tertﬁﬁﬂﬂyl

phenyl ) - pyrazol i ne,

dodecyl styryl) 5- (4- dod—
1-( 2, 4- di but yl - phenyl)
dodecyl -styryl)-5-(4-
1- phenyl -3- (3, 5-di -terit -but
styryl)-5-(3,5-di -tertsBytyl - _
[0053] 15 1 '
-phenyl - 3- (2, 6-di -tert-butyl - {A)l ) -5- (2, 6-di-tert- bu
tyI phenyl ) - pyrazol i ne,

henyl -3-(2,5-di-tert- butyl-styryl)-5-(2,5-d|-tert-b

21 phenyl ) - pyrazol i ne, 1-

p he nym)%g 2 6ﬁ gelmdgc ?u 4;ngﬁpe¥xg¥qﬂzy repr(esent a substxtt?e%% zélédpt)elhe from

I?tUt ugpcassr}%/tg?%o 8 %%39?}56{]%0_%!?6{; gll‘z()%g a'fitiear or branched alkyl

HORYR AR S BE Pk Bnion ppms: and MRS/ rep rmBERgET g o
2

alﬁﬂ%‘é’ﬁp& eglt o {:ﬁ‘ éﬁ% 'yt{‘ Qn% %prgsents ('m 1nte%c?r_otf grt? Zb%rto;/ﬂd-e S‘fhzi}' r'che

%ﬂﬂe St 4+8+81 of BFder).

Examples of the pyrazoline compound represented by the general formula (I)

include 1-(4-tert-butyl-phenyl)-3-styryl-5-phenyl-pyrazoline, 1-phenyl-3-(4-tert-
butyl-styryl)-5-(4-tert-butyl-phenyl)-pyrazoline, 1,5-bis(4-tert-butyl-phenyl)-3-(4-
tert-butyl-styryl)-pyrazoline, 1-(4-tert-octyl-phenyl)-3-styryl-5-phenyl-pyrazoline, 1-
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butyl - phenyl ) - pyrazol i ne,
1-(4-(5-tert-butyl -benzoxazol - 2-yl ) phenyl ) -3-styryl -5-
phenyl - pyrazol i ne,

1- (4- (benzoxazol - 2-yl ) phenyly33-(4-tert-butyl-styryl)-
5-(4-tert- butyl-phenyl)-pyrazoline,
1-(4-(4-tert-butyl -benzoxazol - 2-yl ) phenyl )-3-(4-tert-b

et 4 by 1 e B e e -
Je N il R D B Ae B, 350t rert-octyl-phenyl)-3-(4-

BRI S bl 1 LB o BRAP oL 1B i racotine, 1
?ﬂﬁﬁii’f‘? rﬁdeféé%’ %ﬁWT—X ld-a8abc41-bRédy1 REraEHRBETLYA-Hodbe RERnyl)-
31(4‘é°de%yﬂ§*?ﬁ¢‘é5-(*f??i'fb’&ﬂﬁﬁ’ény%'-ﬂ&rmmeleyﬂ Y4-RrsstyireRyRe(-

nyl - pyrazoli'n

tehidutyl sty ol)-S2avleititigylythenyd)-poradolives; Y1 (4 sery-biityl-pheryd)-8iq4-
ecyl - phenyl) - pyrazol i ne, 1-

tert-ochA doaplg - (detertaekd-phbnyd)-pitapsiaey 1 (4-dodebytioheny)- 3-¢4-yert-
ryl)-5-(4-dodecyl - phenyl) 5 pYrazollne,
butylastyrylt e t4-tetichutyl-penyDsparagolige, \ H et bpigl-pheiv) Bt - b

utyl -styr y%fS-(4- tert-butyl-phenyl)-pyrazoline

dodeayl sty (inderyliphemphayiazobms, 1) @iadgeyl phery)) b tert

bty oddmrendyarispoiife THOF el BB heny s -
drse PR il dodeSh onepial pyiatline, 13 4 dnbS 1 bhahy!3 £
|- RGDE XA el vl ) iad 4 sedecyts vl dadr(
@%&@e@pﬁ %h@ﬁcgc}cgeggﬁﬂaegglﬁ Dihhotfad, 1SRRI Shatketl by
& A-4_br €lg -9@@&5 ZRks2t:¥l ) phenyl )-3-(4-tert-octy
#wéﬁy%§$€?g&€%b¥er -oggéﬁﬁnéﬁg%yl)-pyrazoline,
0§% (5-tert-octyl -benzoxazol - 2-yl) phenyl) - 3- (4- dodecy
-styryl)- 5-(4-dodecyl - phenyl)-pyrazoli ne,
1- ( 4-1cphenyH3 2153dit &6 bagr-eEeyl)-8-(2)6) dihemdbliyl-Bhedyl)-pyrazoline,
dodecyl -styryl)-5-(4-dodecyl - phenyl) - pyrazol i ne,
Itplietryl-B B SedicteibudA sty plrSAi2l S-ditert-butyl-phenyl)-pyrazoline, 1-
3,5-di-tert-butylstyryl)-5-(3,5-di-tert-butyl-phenyl)
VlaHﬂ,61@@-@3(%&@&%%@@11-bgty_@henyl)-pyrazohne, 1-(3,4-di-tert-
yI)phenyI)-3-(2,6-di-tert-butyl-styryl)-S-(Z,G-di-tert
busylighenWirdrfyryl-gyphepdinyrazoling, gz -dirtertut Yerhenyl)-3-styryl-5-
zol - 2-yl ) phe -3 -(2,. 5 .
ShRY ol 1o ity eyt 353, - egrtpuydcptgpyl)-S-phenyl-
henyl ) - pyrazo] i ne . .
R b R Al Sy RN S50 e S
l)u'ty":liﬂh%n)(i)-pyrazoline, 1-(4-(5-tert-butyl-benzoxazol-2-yl)phenyl)-3-styryl-5-
phenyl-pyrazoline, 1-(4-(benzoxazol-2-yl)phenyl)-3-(4-tert-butyl-styryl)-5-(4-tert-
butyl-phenyl)-pyrazoline, 1-(4-(4-tert-butyl-benzoxazol-2-yl)phenyl)-3-(4-tert-butyl-
styryl)-5-(4-tert-butyl-phenyl)-pyrazoline, 1-(4-(5-tert-octyl-benzoxazol-2-
yDphenyl)-3-styryl-5-phenyl-pyrazoline, 1-(4-(benzoxazol-2-yl)phenyl)-3-(4-tert-
octyl-styryl)-5-(4-tert-octyl-phenyl)-pyrazoline, 1-(4-(3-tert-octyl-benzoxazol-2-

yl)phenyl)-3-(4-tert-octyl-styryl)-5-(4-tert-octyl-phenyl)-pyrazoline,
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di - n-butyl - phenyl ) - pyrazol i ne,
1-(4-(4,6-di-tert-butyl -benzoxazol - 2-yl ) phenyl )-3 20
styryl - 5-phenyl - pyrazol i ne,
1-(4-(5,7-di-tert-butyl - benzpxazol - 2-yl ) phenyl ) - 3-styr
yl - 5-phenyl - pyrazol i ne,
1-(4-(5-tert-butyl -benzoxazol - 2-yl ) phenyl )-3-(3,5-di-t
rt-butyl - styryl)-5-phenyl - pyrazoline,
(4,6-di-tert-butyl -benzoxazol - 2-yl) phenyl )-3-(3,5

di - t S Gudgfeedbmgeyzal %@/Dghwl)t Syl pheghersting -4

t%§2r0 OI'SéLYlﬁItl% Hﬁa gh‘i %rzlt -st bug 4 %odecyl-phcnyl)-pyrazolme 1-
%Ihgl.@q?ig%yl?beﬁéoﬁag&t-z QQEP{ényﬁté’ A hadéyl(-sAty%h)eg Iaéy ldogerﬁyl phenyl)-

pyrazo
ﬂﬁwr@ﬂmel r-&- Fﬁt&ﬁé&gm&%xﬁbw XL%hélﬁﬁSJl\h erdb & Ppé’tbfyﬂ’ﬁm
pyrazol i ne t’he pyrazoline

feﬁrm@ﬁrplﬁnﬂwmsmeed (hxsit&@bg@meﬁox&mwmpﬂeh}l) 3-(4-tert-

pyrazoline conpounds represented by the general

- daylrstyryl)(3-§4-teesatylrphdnpl)-pEraaolifeg tl A 4-(Badod eyl ibanzoxazol -2-

tert-butyl group are nore preferable. Anong them
Wpiteeyl){3-(3-tert-butyl-styryl)-5- (4-tert-butyl-phenyl)-pyrazolme 1-(4-(5-tert-

tert-butyl-styryl)- 5%4 tert-butyl | )-pyrazoline
Wiykhaneptaap e phershes 4btledecsl: mgﬂm% decshpbenlispyrazoline,

havi n up .are particularly preferab

[ loSisxbbaapiiml- Do b s oS By BIL A HeTEPea0
&m}xg eAze Hr %f(%r(%b -ocg?%enzoxaznﬁ-sﬁyﬁ}ﬁlsen?ff( %O(Q' 5odecyl-styry1)

Hy#d 3%925'?% e T ey
cﬁ%ﬂfe&&l '5\1 4p&c?(fe€§ eﬁ%l)I eSZime Q%T@t@?%%%&@@ﬂgi ?ll -3-

resin CO tlon ent 'l may C

Grﬂadiot'értfﬂiﬁﬁst?f'ylf-g'-% Smﬁﬂﬁﬂﬁl—?ﬁﬁ{ﬁﬁﬁﬁﬁﬁ%&}’ 1 (h??enzoxazol-Z-

eneral fornula tofa anount t her eof

ﬁ)ﬂﬁﬁym@ (1(bo-ﬁlbt)ért%%ﬂwsty%m)fse(%—&ﬁﬁﬁahitﬁ-ﬁlﬁﬂgﬁ-pyﬁazehﬁ)@5

to 5% by nmass. The nost preferable range 1s 0.05 to
@68y mass. This amount is 0.001 % by mass or nore

fromthe viewpoint of inproving sensitivity and
r esol 1u&4r(<bnn201£52<zlfﬁalyl|)1dle11§al%3b§2 Ms@ﬂdrutyle%yyi)ria(ﬁ $-detert-butyl-

vi ewpoi nt of inproving conpatibility with
RhseyhopTaEsting I%r@mxm it 516 pHoH Sai-&- (2.6

none ha erm
({(D buty - hen\3// )- pgyrazo ine, 1-(4—(4 6-di-tert-butyl-benzoxazol-2-yl)phenyl)-3-

styryl-5-phenyl-pyrazoline, 1-(4-(5,7-di-tert-butyl-benzoxazol-2-yl)phenyl)-3-styryl-
5-phenyl-pyrazoline, 1-(4-(5-text-buty1—benzoxazol-2-yl)phenyl)-3-(3,5-di-tert—buty1—
styryl)-5-phenyl-pyrazoline, 1-(4-(4,6-di-tert-butyl-benzoxazol-2-yl)phenyl)-3-(3,5-
di-tert-butyl-styryl)-5-(3,5-di-tert-butyl-phenyl)-pyrazoline, 1-phenyl-3-(4-tert-butyl-
styryl)-5-(4-amino-phenyl)-pyrazoline, 1-phenyl-3-(4-tert-butyl-styryl)-5-(4-N-ethyl-
phenyl)-pyrazoline, and 1-phenyl-3-(4-tert-butyl-styryl)-5-(4-N,N-diethyl-pheny!l)-
pyrazoline.

[0056]
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et hyl eni ¢ unsaturated group and dispersibility and
exerting dry filmphotoresist effects. [0058] 20 In
addition to the pyrazoline conpound represented by the
general fornula (1), an addpgional pyrazoline
conmpound may al so be used in conmbination therewith in
t he photosensitive resin conposition of the present

i nven s of suc

1 phohyion e Renn PO el omrs S 5 s s it 0
ﬁ%’r WI Cogipegnqs rF?reEﬁﬂt?ﬂ bys% Igy?fjraISfomulﬁép wgtg{%n Ehor (g/ P5 both

t o {El%gﬁ’ \}erbete W%P(%Jp(ai %rg e{/er% 1% ny thgﬂl-phenyl -3-(4-
lerPRR PVt yr%r )(ﬁ(ét Ferrﬁ-blﬁ#)f-ﬂlenﬂ)ﬁ%&/a{zbhne is partlcularly preferable.

5-(4- ethyl phe pyfazol 1 ne
PyRBEIme Wnz6katbl gro articularly preferable for an
ethoxycarbonyl eny ) - pyrazolﬁ%e -28 OOS&? In the

phpekaedipht {oure: Witk a Rvavelehgthiof 400 nof ortrere @ra‘aehly used in
i nvention, the pyrazoline conpound (d) exerts
sRsidessiexposued. f ekmengibem, igddbenzosarubi2rdiphemylis (A-terhbutyl-
photogolynerlzatlon initiator (c) containi a
AR D 4-H3rs iy . pY5a1CbiDS ] pop Ul e oo
constituents In addition to the constituents descri bed
E, col ori ng substances such as dyestuffs and

neﬂ%s can be adogted in the Eptosensltlve resin

corrp etR*lS’FPSS?Sl?YFe“* P@g’é’ﬂﬁm%f?g iPEFs ety tion Mmayrcontain
B 0k RS S5l APPSR, Hho
hERA ool e R g

B R8s € NHHelrhd® ﬁfefférhﬂe ‘%8@3% 015 %‘Z%f by fiSss. PTERSMount is

invention so that visible i mages can be provided by
€8P DP%WyanadsoR HUre frof the F1ewpoiR bOImpro Vg Rensitna s dhldfrésolution

include a |l euco dye and conbi nations of fluoran dyes
and is 10% by mass or less from the viewpoint of improving compatibility with the
thermoplastic polymer and the addition polymerizable monomer having a terminal
ethylenic unsaturated group and dispersibility and exerting dry film photoresist
effects.

[0058]

In addition to the pyrazoline compound represented by the general formula (I),
an additional pyrazoline compound may also be used in combination therewith in the
photosensitive resin composition of the present invention. Examples of such a
compound include 1-phenyi-3-(4-tert-butyl-styryl)-5-(4-carboxy-phenyl)-pyrazoline,
1-phenyl-3-(4-tert-butyl-styryl)-5-(4-mercapto-phenyl)-pyrazoline, 1-phenyl-3-(4-
tert-butyl-styryl)-5-(4-hydroxy-phenyl)-pyrazoline, 1-phenyi-3-(4-tert-butyl-styryl)-
5-(4-ethylthio-phenyl)-pyrazoline, and 1-phenyl-3-(4-tert-butyl-styryl)-5-(4-

ethoxycarbonyl-phenyl)-pyrazoline.
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15 and hal ogen conmpounds. Exanples of the hal ogen

conpounds i nclude anyl brom de, isoanyl brom de,

i sobutyl ene bromi de, ethylene brom de, diphenyl nethyl

brom de, benzal brom de, net4yl ene brom de,

tri bromonet hyl phenyl sulfone, carbon tetrabrom de,

tris(2,3-di bronopropyl) phosphate, trichl oroacetam de,

anyl iodide, isobutyl iodide,

ﬂﬂ%?h-trichIoro-2,2-bis(p-ch|orophenyl)ethane, 20

hexa%hloroethane, and, chl oripated triazine co Oﬂ%ds.
r

fEach ammot%quflhﬁf ESIFOMRYSKIGB &f theRresebiny L ¢

[ 0. 01.. 0% i ; )
pRossarBr (4 SrofesCiiatrrbis wien P86 g hmotion with the
A1 SR TR B PGl gt 7

&@gbpr-forning) properties and is preferably 10% by
ss or less fromthe 25 viewpoi nt of having the

cont repAddebREBneNRa3ed and unexposed parts and

mai ntai ning storage stability. [0061] -27- For

| npr duiadditioh €o teabnstitaditd ddsyribddthbolerdtingtsabsthndey swéh as

t he photosensitive resin conposition of the present
dyeseafifsiand pignenitsscanibretadopteg irefhephetdsérsitivetrben composition of the
phot osensitive resin conposition should contain at

present inyention.  Fixamplesmf susiu¢adgringsuibstanens incladn phitkalogyonine
consi sting. of radical pog%nerization i nhibitors

. n I . O
eems STyt Yisletsmethyorange Niledive 2B+ Yitosn e, malachitegresn,
uch .ragdj cal, pol rization inhibitors include
%’-S lﬂﬁgéfﬁﬂgﬁg?“,’g/n%ﬁ‘?noqui none, pyrogallol,

ot ol B0k aG L b a0 G Rbros SR QYRS pdsion of e

fretons PR RN S bt S B oI PP BERR:  Excinples of

fich E%?—{?&‘E]%f% Bydnaria {i])%% %uugwgyé' R bresthitfons 3P ﬂu?ra{l Igiges

di phenyl ni sam ne. eover, exanples o

BRITEN deh 32RbBEndsN C EXStaplbs 3f SredRBERH EbRBAIRLS irkclude amyl

bromide, isoamyl bromide, isobutylene bromide, ethylene bromide, diphenylmethyl

bromide, benzal bromide, methylene bromide, tribromomethyl phenyl sulfone,
carbon tetrabromide, tris(2,3-dibromopropyl) phosphate, trichloroacetamide, amyl
iodide, isobutyl iodide, 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane,
hexachloroethane, and chlorinated triazine compounds.

Each amount of the coloring substance and the color former is preferably 0.01
to 10% by mass in the photosensitive resin composition. This amount is preferably
0.01% by mass or more from the viewpoint of obtaining recognizable, sufficient
coloring (color-forming) properties and is preferably 10% by mass or less from the
viewpoint of having the contrast between exposed and unexposed parts and
maintaining storage stability.

[0061]
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chloro-1, 2, 3-benzotri azol e,

bi s(N- 2- et hyl hexyl ) am nonet hyl ene-1, 2, 3-benzotri azol e,
bi s(N- 2- et hyl hexyl ) am nonet hyl ene-1, 2, 3-tolyltriazol e,
and bis(N-2 15 -27-

hydr oxyet hyl ) am nonet hyl ene- 1, 2, 3- benzotri azol e.

Mor eover, exanpl es of the carboxybenzotriazol es

i ncl ude .4-car boxy-1, 2, 3- benzotriazol e, .
5-¢ a?ﬁgﬁ%@l’@"?}%t-hﬁ @ﬁ%‘étaiiﬂ‘éiép stofage ﬁr,ahﬁaf_f obthe photosensitive
SR AT TN D SRR R RERE A BRT it the

wogﬁ%ﬁéllg%@ %séw%é&ﬁb%%oﬂ%h&qg %gxlitgl%xa\( Pe%gtzo%te roir %%0% SOmgaﬂld(s)
A B S A SR o] °0°

The tot . nerization
béiﬁb@iak&@@an@%%@{(%eﬂz&ﬁ%leﬁnd car boxybenzotri azol es

added is preferably 0.01 to 3% by nass, nore

pr ef efaillplesbfQach fadichl folbmeriBivn idiibSors iMtliie p-fethoxyphenol,
preferably 0.01 % by nass or nore fromthe 2

hydroquinoite, progatbdy naphthyhintinggert-buybiatechyl, tuprdimechloride, 2,6-
phot osensitive resin conposition and is nore
dirteftehutpdipycr8861 03,2 nmethytanebis@smethyhy6 tére-butiytphonolht2,25f

mai ntai ni ng sensitivity. 0064] -28- The ) )

RO lsaebisisthe-6-test butylphensd), nittswopienyediompamine aluminum

i nventioQn may optionally contain an additive such as a
?ﬂltésat“iddji‘lri}"éﬁ“}’%%ﬁﬂ@s of such an additive include

Igg | esters such as pol yethyl ene glycol,
@ gf)ropyl ene gl ycol, pol yoxypropyl ene

pol y%x:%%oé{rl g@a?np%sh the %zé%ﬁ%ﬁltg? ﬁ‘i‘}’ﬁ‘% 1@?—%%0@{4201@ 1-

et her, "pol yoxypriopylené et her,

Oxy §t | ) 18t 41 '
A S A O AN 12 Mo,

el heyNeminctthylBRL Y 93V lyhedNE, RalygXyRr opyl ene
nonoet hyl efher, phthalic acid’esters such as diethyl

PRirbletiyd)amindridthBRs URf3oRmeoriakeleam de,

p-toluenesul fonic acid am de, tributyl citrate,

t ri etMyteoeert exdngpled ofithe barboxabenzdtdazotetinclude 4-carboxe b213-
acetylcitrate, and tri- 10 n-butyl acetylcitrate.
benzotriazole, 5-carboxy-1,2,3-benzotriazole, N-(N,N-di-2-
ethylhexyl)aminomethylenecarboxybenzotriazole, N-(N,N-di-2-
hydroxyethyl)aminomethylenecarboxybenzotriazole, and N-(N,N-di-2-
ethylhexyl)aminoethylenecarboxybenzotriazole.

[0063]

The total amount of the radical polymerization inhibitors, benzotriazoles, and
carboxybenzotriazoles added is preferably 0.01 to 3% by mass, more preferably 0.05
to 1% by mass. This amount is preferably 0.01% by mass or more from the
viewpoint of imparting storage stability to the photosensitive resin composition and

is more preferably 3% by mass or less from the viewpoint of maintaining sensitivity.

[0064]
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[ 0065] The anmount of the additive such as a

pl asticizer contained in the photosensitive resin
conposition is preferably 5 to 50% by nass, nore
preferably 5 to 30% by masg-This anount is
preferably 5% by mass or nore fromthe 15 vi ewpoi nt of
suppressing delay in developing tinme and inparting

s e pelasci s e SOPBURBYAR! P PURHRrSEERR maY opinally
. ffici [ col df| 06 e

PR s G Gieh B eTRliffos el RSl an sgdifyg nclude
T T
@%&%ﬁfyﬁeﬁ@ ekﬂeﬂ??@yoi?&ﬁ}&ﬂ@ﬂ{oﬁgmﬂh&hetﬁeé Bbiy8Rypropylene

anples of a ef ef abl e sol vent T nclude ketones

fn¥RérhétBHl éﬂﬂerﬁﬁil?&lyeﬁiyl&ﬂe Ipbl%fgggﬁoﬁwﬁfé mdRsmehTah&! s

such as” net hanol, "et hano i sopropyl al cohol. It

palygnyeihgiene tndnoathyl éther, polyveypropiend ometind dtdr,tagdt he
phot osensitive resin conposition so that the 25

plipegsthyking ipolyorgmiopylenamosodthyd rether,ophitithlicasideesters such as
viscosity of 500 to 4000 nPa.sec. at 25C. [0067] -29-
dipthyt phybalate: ¢-taduenssylfonic:gaid entide; prielugneshidonie acid amide
resin |ayered filmof the present invention conprises ., .
tgibufyh itratee fragthyl wirate srigthylAsetylcatmte.drigupropyt agetyicitrate, and tri-

S rti the | ayer and nmay optionally have a
%-5@5’$e?qtﬂ%trﬁféyer on the surface of the photosensitive

gg%]n | ayer on the side 5 opposite to the support.
[{0 8] It is desired that the support used here should

o HEERRR Te TAROE b SRR S v
PRt EdsinfEsAPBSiRSn & preferably 5 to 50% by mass, more preferably 5
to 30% by mass. This amount is preferably 5% by mass or more from the
viewpoint of suppressing delay in developing time and imparting flexibility to a
cured film and is preferably 50% by mass or less from the viewpoint of suppressing
insufficient curing and cold flow.
[0066]
<Photosensitive resin composition liquid>

The photosensitive resin composition of the present invention may be used as
a photosensitive resin composition liquid supplemented with a solvent. Examples
of a preferable solvent include ketones typified by methyl ethyl ketone (MEK) and
alcohols such as methanol, ethanol, and isopropyl alcohol. It is preferred that the
solvent should be added to the photosensitive resin composition so that the
photosensitive resin composition liquid has a viscosity of 500 to 4000 mPa.sec. at
25°C.
[0067]
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such a support include polyethyl ene terephthal ate
films, polyvinyl alcohol filnms, 10 polyvinyl chloride
films, vinyl chloride copolyner filnms, polyvinylidene
chloride filns, vinylidene.ghloride copolyner filns,
nmet hyl pol ynet hacryl ate copol ynmer filns, polystyrene
filns, polyacrylonitrile films, styrene copol yner

filns, pol and cel |l ul ose derivative
F#d“?{gseng‘ﬂ(‘éééesm aﬁ?eﬁllrg‘i}ﬁ%e stretched for use, if
neces 9se havi
or of &5 PP loseRATRE T Ay Fred) S tﬁ%?ﬁ%ﬁeé\t RS a
e

Qi?(ﬁgseﬂ%é?“e%ﬂ#g?%a%@ o' R sl g Be MRl BT shtguy

r
Wl R R A Yt E?ﬁ%ﬂ?&“ﬁ%@%ﬁ%@iﬁﬁﬁ theside
bﬁmﬁftéﬂﬁﬂhegﬁﬁj’o@pt eristic of the protective |ayer used
in the 20 photosensitive resin layered filmis in that
[0oe8protective | ayer can be stripped easily because
of its adhesion to the photosensitive resin |ayer
suf f iltisadesirgd thatthe supgolntarsed here shaiid dieartranfpdrérg sepgapothtough
to the photosensitive resin |ayer. For exanple,
pbichdighyirsdiatahiionpahyepporyd kel sbircers toamsmigted s @damples of

pr ef erably as the protective |ayer. Alternativel

richepec nelide el seepintyieio, pob ey iebe bl films,
tenth@@&cﬁc@ﬂsﬁ?@% %CWHW@‘@&R%\%“?BZ\@%?Q shloride

Bl Gt lé%* : %%erlﬁggal?r@?g L ndhirsiatethrintsdopaiyfice

B bt OE S ATERAIS “é?s%f& 5‘#‘@” ‘%’8‘9‘%‘*& B85, pofamide

R 8h@BdI Jsetdenv{rﬁ Im8 p*mésg §kﬁa \b%sﬁ%&h@d hﬁxl@é if

having a t hi nner ness provi for e I mpr oved
ARSSHL | Thosdhd BRI Rha I ordeRRARS ﬂ%ﬁ?@dlé | VR fil@Haling a

| ayer "having a larger 5 thickness provides nore
thinneoihicknksd ifngiré ah@htagedban edrals®f irhhge folmibignesseriaund

be selected appropriately according to applications.

cost performance. A film having a thickness of 10 to 30 um is preferably used, for

example, because strength needs to be maintained.
[0069]

Moreover, the important characteristic of the protective layer used in the
photosensitive resin layered film is in that the protective layer can be stripped easily
because of its adhesion to the photosensitive resin layer sufficiently smaller than the
adhesion of the support to the photosensitive resin layer. For example,
polyethylene and polypropylene films can be used preferably as the protective layer.
Altemati{zcly, a film excellent in strippability shown in Japanese Patent Application
Laid-Open No. 59-202457 can be used. The film thickness of the protective layer is
preferably 10 to 100 pm, more preferably 10 to 50 pum.

[0070]
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A conventionally known nmethod can be adopted as a

nmet hod for preparing the photosensitive resin |ayered
filmof the present invention by |am nating the
support, the photosensitiveigesin |layer, and the
optional protective layer in order. 10 For exanpl e,

t he photosensitive resin conposition used in the

828: 8@&}@1‘%’?@ of Sé?gﬁog%&g\{eitregﬁ?qyeam%n pf?ﬂliogensmve resin
By B Gt e T proedblys 84 0@3@ e grdgiably 7 0
Qb C%{;ﬁ&m&ﬂ&iu% LSHh b6k k0B iy QIR0 e

OtOSGﬂSI IVG es n

EBOS deb B! %lw?ﬁatﬁ)éﬂpgklhotogél RHRIEIN BNES Navidd $larger

protective |ayer can nat e optionally onto the
fikhesgiRsvitiésBoreSfipfoved B stengther ThireRir&ARE thidki@ss can be
phot osensitive resin layered frim [0071] <Method for
§edscad qppr@piasdy pabidiigto dppliegionk. pattern using the
phot osensitive resin layered filmof the present 20
i Nven camventiondbly Knowmanethyd sandpesadoptedras sinmefhad for preparing the
| am nation step, an _exposure step, and a devel opnent
phodgrengitive regiaripyesedbfilg of fhe pirdsient inverition byilaningting thewempport,
0072] First, the lamnation step is_perfornmed using a
8 PhaRsMsItveKesin ayer, %Mﬁgﬂw%ﬂﬂ@éaﬁmw&éd film

h h |

i %ﬁ@ha%fmlt%ﬁ%%é SHpesn B ?%ﬂaeawpewswmve
t,- b t.

RERaRE K e e P%mmsgwsag%n SomBfaltdlif. e

%@3%&311% ﬁ%{gltesfﬁae\émﬁ mofi‘ E’Pﬁ]{i ﬂ’a&ﬁif ﬁg&{l‘ phto g%gupg)%ntbg%se of
16& é%ﬁt%? oA Al Feoatel aREARESR 1 erx}a‘&: fn@ 'pﬁoﬂ%ﬁé}ﬁﬁgf‘é 'r€sin fhyer
heating tenperature Is generally 40" to 160C.

M?ﬁ;ﬁf&&‘rﬁgthegﬁ@towﬁitwﬁ&@ﬁ%&ﬁ% dsHidRESHh® tHERAppoM.Ce or nore

times to thereby inprove e adhesion of the obtained

r esi SSubpajukstly) thoproteetibakgerndaatbe lathinatedi optiopalBos ol the,
the pressing may be perforned using a two-stage
plaxtosentitive eesinilgyee do thietdby prepare the photosensitive resin layered film.

[0071]

<Method for forming resist pattern>

A resist pattern using the photosensitive resin layered film of the present
invention can be formed by steps comprising a lamination step, an exposure step, and
a development step. One example of a specific method will be shown.

[0072]

First, the lamination step is performed using a laminator. When the
photosensitive resin layered film has a protective layer, the protective layer is
stripped, and then, the photosensitive resin layer is heat-pressed and laminated onto a
base plate surface using a laminator. In this case, the photosensitive resin layer may

be laminated onto either side of the base plate or may be laminated onto both sides of
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5 tandemrolls or may be performed by repetitively
passi ng the photosensitive resin |ayer on the base
plate through a roll. [0073] Next, the exposure step
is perforned using an exposuyte- nachine. If necessary,
the support is stripped, and exposure is perforned
with active light 10 through a photonmask. An exposure

B Bt SRR, BB TP, AV A BERF bty 4

j ' o 074 h
0%, TSR0 ok EEEREAh  hed Bipre
rB@egt e %éhé@ﬁﬁ}%ﬁﬁé obstiinad %&%F gﬁ’c‘e?ﬁ’ SRS bhst skl ORI

ont o ase plate using a ct writing ‘apparatus

Wot&rid, thdSrebbtsy by Be B&%ﬁmasisingi% HRRtERNIMHaRr ely@DPed with
an ul tra-high- pressure nercury lanp, or the like

faaddni Goli oravEl o \Hrfor@bd B Gepefiti ¢l phsithg the PhRdsemsitide resin
light source. A witing pattern 1s controlled by a

lagenuai the baderplitbitgoegtserolan  exposure dose is

determ ned according to the illum nance of a |light

K0iddilce and the 20 novi ng speed of the base plate.

[0075] Next, the devel opnent step is performed usiqg a
develNgxtrihe sxpnapeetstep, is pafermedysingsan exposuyre maghiper t Ifi s
renmoved if it is present on the photgsensi

itive.resin
PLESATY, asuRpRrL Hrstgppedhand FxpRBBE Ispesiorm mté apliyRolighy
devel.opnent using a 25.devel,opi n ol utj.on de, of.

P STl (oA PRBOTER % 5 SR acsrcid o B iinance
agueous sol ution of .. for -exanpl e 2C03 or K2 .
o BAERUES R Al e imt | IR R s ARl R mEs i sine

g§¥%hgﬁ%gg solutions are selected according to the
-32- characteristics of the photosensitive resin
foeygy . An aqueous solution of Na2CO8 having a
concentration of 0.2 to 2% by mass is generally used.

A surAtaht affjosuidtep, a maskless exposure method may be used. In the

maskless exposure, exposure is performed onto a base plate using a direct writing
apparatus without the use of a photomask. A semiconductor laser, an ultra-high-
pressure mercury lamp, or the like having a wavelength of 350 to 410 nm is used as a
light source. A writing pattern is controlled by a computer. In this case, an
exposure dose is determined according to the illuminance of a light source and the
moving speed of the base plate.
[0075]

Next, the development step is performed using a developing apparatus.
After exposure, the support is removed if it is present on the photosensitive resin
layer. Subsequently, the unexposed parts are removed by development using a
developing solution made of an aqueous alkaline solution to obtain a resist image.
An aqueous solution of, for example, Na;CO; or K;COj is preferable as the aqueous

alkaline solution. These developing solutions are selected according to the
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anti-foam ng agent, a small anmount of an organic

sol vent for pronoting devel opnent, and so on nay be
m xed into the aqueous al kaline solution. It is
preferred that the 5 tenper&a3aw e of the devel oping
solution at the devel opnent step should be kept at a
constant tenperature within the range of 20 to 40C

R ishEY of 58 PR BEMER Psitiatah S é@leg%ggwtesgf‘f@?a of NgCOs
r es%?%n%gﬁtgagﬁgngg% il%rioﬁ S& 8%%% &f%e];l?{]m? ﬂ% pg{l} or r%taﬁléf an
b Fahel L S0 @M& %%%%R,@g@fop Bhoglng development,

rared ar-in rare can
SRPol ditnay bORTHE] iff¥hé eqhet)eg alRAIFELSIHDNPT TH15 BEEfdd tBQt the
board> A met hod for producing a printed wring board
REPRFNIrs 9f the dek€loping S6Mutiod at the devdlbfitierit Stepahibuld R Gtept at a
through the followi ng steps after formng a resi st
(ralkstaat temperature Gdthirethechigd df201tm40%¥C.as a baste pl ate or
a flexible base plate by the nethod for formng a
[08¢6kt pattern. [0078] First, the step of using a
known _met hod such as an etch or plating nmethod 20
to f@mras@ma&g@tlbpbtpmedbw@%ﬁ%rwn@e pisksicpsyr fmeangeases, a

Aeding ?éggfit?ﬂér%.sﬁé PG thec s PTG nEhFpERLI D be

f | ut
PO R AR s b i SUBBHGhO  bot-air
boar d.
el R R e B B sl B i 1 R
?7 |nafter also referred to as a "stripping
sol ut

ion") i s not particularly |imted. An aqueous

%ﬂﬁbﬂ‘f&ﬁf)dﬁ\@t%'bﬂted(%ﬁ?yda?&a concentration of 2 to
5% by nmass is generally used. A snmall anpbunt of a

wat ers arthod for prodveing a peytedvdfing Board3ccording to the present

invention is performed through the following steps after forming a resist pattern on a
copper clad laminate as a baste plate or a flexible base plate by the method for
forming a resist pattern.

[0078]

First, the step of using a known method such as an etching or plating method
to form a conductor pattern on the copper surface of the base plate exposed by
development is performed.

Then, a stripping step of stripping the resist pattern from the base plate with
an aqueous solution more strongly alkaline than the developing solution is performed
to obtain a desired printed wiring board. The aqueous alkaline solution for
stripping (hereinafter, also referred to as a “stripping solution”) is not particularly
limited. An aqueous solution of NaOH or KOH having a concentration of 2 to 5%

by mass is generally used. A small amount of a water-soluble solvent may also be
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added to the stripping solution. It is preferred that
the tenperature of the stripping solution at the
stripping step should range from40 to 70C. [0079]
<Met hod for producing | ead fyzame> 5 A nethod for
producing a lead frame according to the present
invention is perforned through t he follomﬁng st eps

{ f i st h .
S B 154 i
d f f '
ool et S R RO G REECE: L' ¢ e bacs
exposed by devel opment to forma 10 conduct or
@attern is perfornmed. Then, a stripping step of

%{hgglf&%rb&fclﬁ%§la§h.aﬁégtern is performed in the sanme

way as in the ove nentioned nethod for producing a
pri ntAecheMiod fopprdaatiflg b PeadFhindd dtcardigbioltRslplesd ifveati®n is
[0080] 15 <I\/|et hod for produci ng sem conduct or

peefbkmgd thréughrthb dslldwing ptepslafter formaing @ resist paiterh on a metal plate
package according to the present invention is

sueh Ao copper, tamoppetallofieorfanl itamabasgd sllaspas alfase platednnthagbeve
resist pattern on a wafer with a conpletely forned
mepticgied mathodafor formingea peisist patigyn.t he above nenti oned

met hod for for a resist pattern. 20 First, a ste

of prideh alilwen:gﬁl ﬂ%ﬁﬁg aﬁteﬁﬁeﬁsessby dsyplepment tg oo
ont.o .an n sed by devel opnent to forma
‘@898‘38%%“385’(5@8&3 ‘performed. Then, a stripping

the o 4 ABRLeb 3R Rl O R Bl iR RBAST R hEsame
@ﬁypgéﬁﬁ'tﬂga%v@rlﬁéﬁ'ﬁgﬂecﬁhﬂhﬁg f 8’1.101 Ags %%Em&gﬁ d to

tep of renoving a net al ayer regl ons ot

dUiaR aldeGir&OkaRamep! ating by 25 etchl ng is performed
to obtain a desired sem conductor package. [0081]

[0080]

<Method for producing semiconductor package>

A method for producing a semiconductor package according to the present
invention is performed through the following steps after forming a resist pattern on a
wafer with a completely formed LSI circuit as a base plate by the above mentioned
method for forming a resist pattern.

First, a step of providing columnar plating such as copper or solder onto an
opening exposed by development to form a conductor pattern is performed. Then, a
stripping step of stripping the resist pattern is performed in the same way as in the
above mentioned method for producing a printed wiring board. Furthermore, the
step of removing a thin metal layer in regions other than the columnar plating by
etching is performed to obtain a desired semiconductor package.

[0081]

<Method for producing substrate having concavo-convex pattern>
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<Met hod for producing substrate havi ng concavo-convex
pattern> -34- The resist pattern forned by the nethod
for formng a resist pattern can be used as a
protective mask nenber for j3gpcessing a base plate by
a sandbl ast nethod. Exanples of the base plate

i nclude gl ass, silicon wafers, anorphous silicon,

ot or 118 S pofGetormE By i Ao 7RERE by Baferf gatbe
Bée%tagﬁ %@8&1\%3 gsgﬁé%nﬁér} f&h oA tg YhséPlatet; t?s%ngtg?gﬁqnethod.
nent | one Nt RO or tormng a Paae pattern. en,

a s anﬁlﬁngﬁés 3 tﬁ@k%@%&?ﬁ%ﬂ%ﬁd‘é?&&rsﬂ}’éoﬂngafgjs,atﬁﬁc;rg ous silicon,

materials onto i st pattern to p uce a
potcRbtaflRe isl1Ren AP c& RepphireSidd RBaNBAaRHER. O resist pattern is
refmovi ng, fromthe base plate, the resist pattern
Refilel O theaBBhdiigtes Quthlab glabaimahebabew$ b the abdveahédiidned
stripping solution or the like can be perfornmed to 10
pretiddder forainpsd resikiepditer. N henf4a saadislasiareattnend step 0 f spraying
pattern on the base plate. Known blast materials are
blestdnaterialy entodheifviraed resist pattasmto prodyce Fant o lesistidepth and a
fine particles of approximately 2 to 100 min_size, .
gtipping stepiofrenspdng, from e baspplae, theresistglatiers portign remaining
stainl ess, are used. [0082] , 15 The nethod nenti oned
%@\F@%Pia&%mmnﬁék ng SEPPingseIuNen;on &%ﬂwﬁei’wﬁfomed to
convex ttern hy a sandbl ast nmethod can be. used in
PRAUE . Sk io Rayhe & SR EoneararroRts balter G g g bate! Known
i_splay. . th [OC Lho.pf..a . al ass, capsfo ' ;
Flson R BESHSBELARp AL APhal P EDPEGRIARHAR it
[F¥a]o o] : a
REAERSAR Plo R iz < bSiE, SROSRIO, £2€Os 760, glass,
o AstHREd feyedg el ectrodes in a ferroelectric filmand
in a 20 metal material |ayer selected fromthe group
foogg] sting of noble netals, noble netal alloys, high
melting point netals, and high nelting point netal
c onpdlhedaethodxentibreed abOOSRY phelueingalf substratekaving & somfavo-

the enbodi ments of the present invention will be
convex pattern by a sandblast method can be used in the production of a partition for

a flat panel display, the processing of a glass cap for organic EL, the drilling process
of a silicon wafer, and processing for erecting pins in a ceramic, etc. Moreover, this
method can be utilized in the production of electrodes in a ferroelectric film and in a
metal material layer selected from the group consisting of noble metals, noble metal
alloys, high melting point metals, and high melting point metal compounds.
Examples
[0083]

Hereinafter, examples of the embodiments of the present invention will be

described more specifically with reference to Examples.
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25 described nore specifically wwth reference to
Exanpl es. -35- A nethod for preparing eval uation
sanpl es of Exanpl es and Conparative Exanples will be
descri bed first. Subsequentlys. a nmethod for eval uating
the obtained sanples and eval uation results thereof
will be shown. [0084] 5 1. Preparation of eval uation

o AR e bk e g R
008 s t f t It in.l d
prmpltey TP ERSEatEet | seorabBin: amifiod FEavmudiie e
&{fﬂ@f%a&ﬁ (f%k aﬁxlaoewnlu' for %Q\!ll?s tiiereg‘f]ﬁil béc‘ﬁio nt were vell
SHrred 4nd moxed o prepare a phot osensitive resin
[@gg%rlom tion liquid. This photosensitive resin
osition liquid was uniformy applied onto the

sur f ace peépatatil ofeviluhitditsabiplepht hal ate filmof 16 m
in thickness as a support by use of a bar coater and

dr i ePhbserditifavdiift $ayePedofildisi of! fEx@ﬁlﬁﬁaﬁ @ndl Cohfpaiitite ERamples
phot osensitive resin |ayer. The photosensitive resin
weayorerasd &8 folwwkness of 25 m  Subsequently, a
pol yet hyl ene filmof 23 min thickness was | am nated
[#883] protective layer onto the surface of the
phot osensitive resin |ayer on the polyethyl ene
tReepasptioneetnhetasepsitiveresinilaygreddilsrde to obtain a
phot osensitive resin |ayered fi] m_ The names of |
mat er't BRORISASHIVE [RsHY COMROSttipn bamsé&%?@mwnrsgg}m in Table 1
9 osition 20 1iquid.represented by.abbreyiations in
SFARTeEn oot aeft andsRes itk AP s raiysrdl 1

0%t ] f . i .
SO B STk OB AGR R sty

%%ﬁ@d’)‘ﬁtﬁ th at ﬂf% ?g%éﬁgﬁﬂé ?e?f@tha?'ﬂg ggg%{f?é um 1&1 tlhir?kness as

npositions free f xaaryl'bi'st m ol e use
4 SPpo 8598 of H¥ShRPand MAWBOE 3 minutes in a drier at 95°C to form a

photosensitive resin layer. The photosensitive resin layer had a thickness of 25 pm.

Subsequently, a polyethylene film of 23 yum in thickness was laminated as a
protective layer onto the surface of the photosensitive resin layer on the polyethylene
terephthalate film-unlaminated side to obtain a photosensitive resin layered film.

The names of material constituents in the photosensitive resin composition
liquid represented by abbreviations in Table 1 are shown in Table 2.

Comparative Examples 1 to 4 are compositions free from a pyrazoline
constituent (d) used in the present invention. Moreover, Comparative Examples 5
and 6 are compositions free from hexaarylbisimidazole used in the present invention.
[0086]

[Table 1]



25 [Tabl e 1]

-36- Ex 1 Ex 2 Ex, 3 Ex. 4 Ex. 5 EX. 6

Ex. 7 P-1173.33 173.33 173:33 173.33 173.33 173. 33
173.33M1 20 20 20 M 15 15 15 1515 15 15 15 M3 10
10 10 10 10 10 10 M4 20 M3$ 20 20 20 A1 A-2 2 2 2
2222 A3A A50.30.10.10.10.1 A60.30.1
A-7 0.3 B-10.04 0,04 0.04 0.04 0.040.040.04 B2

good M Ld good good good good Sensitivity (21st) 8 8: '
8888 8 Exoosure&ﬁs_eﬂ mEkpank BWeXceaklbent Ex.6 (Ex.7
120/ good 60/ Rdcdiled : & dodBISUe LB [ oHES3 4333
100/ %CGO' t iﬂmfieﬁ\‘% b Q - 5 5.]3 _Awfsl et 15441 1%
ood. B3/ exget{hpnt [164EX ot waat G exceld ent 707 10 10
e c_.el__§ ent [ Adhesilon 20/lexcelllent 201 excellent }22/good -
18/ excel | ent M5S/dxcel | dtk 22/l gaod {20/ xgel Peny - 20 20
st or st ab:i{;: H—{Hark)—gee A.ggod goge—goet: _gﬁ(‘:\d.z ——
Gonp: g at .[—Conp- Ex Conp—ExConp CoTp: EX 1Conp.
Bx. o1 2 3446 P-1T 17333117333 173.33 T73./33
173_%3 173, 335 0.3 [ : 0.1 01 1 01
1 : A6 03 ‘ S DR LT :
g %] o 03
& B-1 0.04 0,04 0.04 0.04 004 | D04 0.04
, B2 | o5 05 0.3 0.5 05 | 65 05
Compatibikity (rank). good good good good | good _good | _ good
- Sensitivity (21st) g : 3 8 ] g 8
Exposure dose | (mJ/cm /rank) | B0/excellent] 120/good | 60/excellent| 120/good. | 120/good . |S0/excellent | 100/excellent
"~ Resolution (umrank) | 22/good |18/excellent| 22/good |18/excellent [16/excellent|20/excellent | 20/excellent
"~ Adbesion (um/rank). | 207excellent| 20/excellent|  22/good - |18/excellent [18/excelient] 22/good | 20/excellent
Storage stability (rank) good good good “good - 1 pood good “'good
L f Comp. Ex. [:Comp, Ex.- | Comp. Ex. | Comp. EX Com;;Bx Comg,Ex .
: 1 s 3 i 5
- Pl 17333 | 171333 173.33 173.33 i7333 | 171333
B M 20 20 20 200 20 20
g M2 15 15 15 15 15 15
= M-3 10 10 10 10 i0 10
g . MA : -
2 M
g Al . 0.1
°§ o ALY 2. 2 2 2
15 [Tas T ; 03
2 Jr i A 0.3
= T AS . 0.1
g A6 | 0.1
9 Bl | 004 “0.04 004 - | 004 0.04 0.04
B2 0.5 05 05 1705 0.5 0.5
Compatibility (rank) good ~_good poor poor i g@ good
Sensitivity 218t -* .8 -2 et NS <*
Exposure dose | (mJ/cm frank) | >200/poor |- 360/poor -2 2 >200/poor >200/poor
Resolution (pun/rank) . - 25/good | *2 22 -*
Adhesion (um/rank) -* 95/good 22 A -" -*
Storape stability -| _ (rank) good good *2 *2 . good good

- a resist is not sufficiently photocured, and a resist line is niot formed.
*2: undissolved matters remain on the coated surface, and evaluation cannot be achieved,
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[0088] <Surface cleaning and conditioning of base
ﬁ)%&f A copper clad lamnate of 1.6 mmin thickness
thated with a 35-mrolled copper filmwas used as

Sodiag Rahed and cosFlimpa b lst “aa subj ected 1o

VSVEE)t Eﬂhf g?lge? 8iag?0| ‘ {2: ?q dé }[E?rg ‘ﬁh?‘ﬁ%ssiﬁﬁ%f}%mwh a 35d-pm rolled

%dﬂrp&eﬁlm wad (18l as Lt? afel 8P Sensiftty Gnd REoRALY %&Mitﬁﬁe The

m was strippe thepotosen3|t|ve resin

4305 Bftrdofiwis shibjcted! fcf W&t isHRAS (ﬁh&ﬁﬁ&dre@ﬂﬁr 3M

condi ti oned. Thé resulting
Scotch-Brite (registered trademark) HD#600 passed twice).

[0089]
<Lamination>

While the polyethylene film was stripped from the photosensitive resin
layered film, the surface thereof was cleaned and conditioned. The resulting
photosensitive resin layer was laminated onto the copper clad laminate preheated to
60°C by use of a hot roll laminator (manufactured by Asahi Kasei EMD Corp., AL-
70) at a roll temperature of 105°C.  An air pressure was set to 0.35 MPa, and a
lamination speed was set to 1.5 m/min.
[0090]
<Exposure>

Exposure was performed in an exposure dose giving the 8th step in a step
tablet using a direct writing exposure apparatus (manufactured by Hitachi Via
Mechanics, Ltd., DI exposure machine DE-1AH, light source: GaN blue-violet diode,
dominant wavelength: 40713 nm) according to sensitivity evaluation described
below.
[0091]
<Development>

The polyethylene terephthalate film was stripped. Then, an aqueous solution
of 1% by mass of Na,CO; at 30°C was sprayed for a predetermined time to remove

the unexposed parts of the photosensitive resin layer by dissolution. In this
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phot osensitive resin |ayer was | am nated onto the
copper clad lam nate preheated to 60C by use of a hot
roll |am nator (manufactured by Asahi Kasei EMD Corp.,
AL- 70) at a roll tenperatws®.of 105C. An air pressure
was set to 0.35 MPa, and a |am nation speed was set
to 1.5 mmn. 15 [0090] <Exposure> Exposure was

erfornmed i n.an exposure dose gi Vi the 8th step in
Brpeesiire hemIniBN e aeduired 1o, prRpls Dedisolirrbe uppRPssd petts of

factured by H tachi M hani ¢s,, Lt.d. .. Dl
TRBloPEIt Bl et B ertie e MEGRPDLSR ek Bpine ey
@Oggf, - 20 domi nant wavel ength: 4073 nm) according to
ensitivity eval uation described below [0091]

<Devej_ogg§%n%ﬁonmogol yethyl ene terephthalate filmwas
stripped. Then, an aqueous solution 25 of |% by mass

of NaZfCBmphtibifify té@s sprayed for a predeternined time
to renove the unexposed parts of the photosensitive
r esi MHexphetossitifesiesih bin@Bsitibm liiid havidg thedcongsition, shown in
the mnimumtine required to conpletely dissolve the
Tabde p oes aveliastited ahd ntiked. p i optencsensitive resini conipayigion ligeid
defined as the m ni rum devel oping tinme. [0092] 2.
o forindnappdiet odto the surfacemfip polysthylang tereghthathte film of 16 pm
phot osensitive resin cqonposition [iquid having the .

9% R SERROVirDY e Of A BREcoterasd B fas S minutes ama drier at
xed.. This photosensitiye resin conpos liquid

1S QPR R RRYIOSFHSIIVE desihtayen hd Bty & Geaied suface whs visually
ol yethyl en ergpht halate filmof 16 pm in thickness
‘ﬂ_ﬁ"%"éﬂ%@&%‘&@@s_ﬁ@@w& a bar coater and dried for 3

M NULESd: thebodfel $hirtile is uniform

Poor: undissolved matters are deposited on the coated surface

[0093]

(2) Sensitivity evaluation

After a lapse of 15 minutes after lamination, the base plate for sensitivity and
resolution evaluation was exposed using a 21-step tablet manufactured by Stouffer
with luminance varying on a scale of 1 to 21 from transparency to black. After
exposure, development was performed for a developing time twice the minimum
developing time. The base plate was ranked as follows according to an exposure
dose giving the 8th step in a step tablet by which the resist film completely remained:

Excellent: the exposure dose is 100 mJ. /em?® or less

Good: the exposure dose exceeds 100 mJ/cm? and is 150 mJ/cm? or less

Fair: the exposure dose exceeds 150 mJ/cm? and is 200 mJ/cm? or less

Poor: the exposure dose exceeds 200 mJ/em®
[0094]

(3) Resolution evaluation
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10 95C to form a photosensitive resin layer. Then, the
coated surface was visually observed and ranked as
follows: Good: the coated surface is uniform Poor:

undi ssol ved matters are depagted on the coated
surface [0093] 15 (2) Sensitivity evaluation After a
| apse of 15 mnutes after |am nation, the base plate

o oSl 13 T PP et PR SR o
scale of .1 to 21 from

ST BAD S0 7 BB R o Tabrt fpd ot ot i of the

I i.ng

FP R TRE dRpRef AR AR, DT G BERAUI TP
dRkel Py BRERVEL B ﬁﬁirﬂ&n%@&%ﬁhg tinf0'S The imihigurh RisBlife
step In a step tablet by whic he resist film
WRRP IEWRIcH cliRTRedIR tines WE&lohRRMNy fdred Wepasd & atahe: ¢fS
100 mJ/cnR2 or |ess Good: the exposure dose exceeds 100
fddlatign.and is 150 ml/cnR2 or less Fair: the exposure
dose exceeds 150 mJ/cnR and is 200 mJ/cn2 or less 25
Poor :ExtchBergxthe value ofireselutizne esc2{spu @0 lasd/ cn? [ 0094] (3)
Resol uti on eval uation -40- After a | apse of 15 m nutes
af t erGoadirtheatalusrof resodutipasxcerda 26 phoandsie 39iunt of kegs and
resol ution eval uati on was exposed via a line pattern
mask Br: theevalyeqfizesoliytion exeeedp d0 Makposed parts to the
féﬁsﬁgosed parts of 1:1. Devel opnent was perforned for

veloping tinme twice the m ni nrum devel opi ng ti ne.

The mi, i, pum mask, | j.ne 5 width in which cured resi st

li nersthﬂéagesho&%qabo? ormed was used as a val ue of

Lfns 8 L&t{téerggaps@&?% ufiRbtes bt 14Rlndfo® thé 68 pikd AR sbrkitifty and
resolution evaluation was exposed via a line pattern mask at the width ratio of the

exposed parts to the unexposed parts of 1:1. Development was performed for a
developing time twice the minimum developing time. The minimum mask line
width in which cured resist lines were normally formed was used as a value of
adhesion.

Excellent: the value of adhesion is 20 pm or less

Good: the value of adhesion exceeds 20 pm and is 30 pm or less

Fair: the value of adhesion exceeds 30 um
[0096]

(5) Storage stability evaluation

The polyethylene film was stripped from the photosensitive resin layered film.
The light transmittance at a wavelength of 600 nm was measured using an UV-vis
spectrometer (manufactured by Shimadzu Corp., UV-240). In this procedure, the
same polyethylene terephthalate film as used in the photosensitive resin layered film

was placed on the reference side of the spectrometer to cancel a transmittance
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Good: the value of resolution exceeds 20 mand is 30 m
or less Fair: the value of resolution exceeds 30 m 10
[ 0095] (4) Adhesion evaluation After a | apse of 15

m nutes after |am nation, thg - base plate for
sensitivity and resolution evaluation was exposed via
a line pattern mask at the wdth ratio of the exposed

arts .to the unexposed t.S 1 vel oprment S
G2 fivgue Beh T ER8 SreRBifg Himne st RBN 36 m

evel opi.ng tine. T m ni num nmask |ine bt h. i n e
PSSP e Fiaf uOi T P rsbicer 6 e bfimilibiet
O 5 S AR T WS Ehemeifecl el AORERN O,

' ’ Faiskho f [

e e P8t Sy 2 Gl RIS TS0 E R 3 0.
TikepHoRdsk@ditived REiA 1hyckéd MRS was fFanReEsechbrding fotie difference thereof
phot osensitive resin layered film The |ight
dsrfaldows:t t ance at a wavel ength of 600 nm was neasured
using an W-vis 25 spectroneter (manufactured by

Shi mditod: Berdifferendé-id 4@hsmittan¢cat SOP macisdess éhant +id% sane
pol yethyl ene terephthalate filmas used in the

phot deridhe differance imtransyngitange £t 660 nmast )% oethosh t he

reference side of the spectroneter to cancel a
t r anSni Evalyaton rpsultyjerj ved from the pol yet hyl ene

terepht hal ate fil transm.,tfance of fhe .

hot DesrIbsgen feadls PHERpEIR 374 CopegHn Expmgles are shown in

t@)ﬁgrature of 50C and humdity of 60%for 3 days was
red with the transmttance of the sane

phot osensitive resin layered filmstored at a

tenperature of 23C and humdity of 50%for 3 days. 5

IhBestRApEeaslify ve resin layered filmwas ranked
according to the difference thereof

[0097]

The present invention can be utilized in the production of a printed wiring
board, the production of a lead frame for mounting an IC chip thereon, and the
precision processing of a metallic foil such as the production of a metal mask, the
production of a package such as BGA or CSP, the production of a tape substrate such
as COF or TAB, the production of a semiconductor bump, the production of a
partition for a flat panel display, such as an ITO electrode, an address electrode, or an
electromagnetic shield, and a method for producing a substrate having a concavo-

convex pattern by a sandblast method.
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as follows: Good: the difference in transmttance at
600 nmis less than 10% Poor: the difference in
transmttance at 600 nmis 10% or nore 3. Eval uation
results 10 The eval uation regults of Exanples and
Conparative Exanples are shown in Table 1. Industria
Applicability [0097] 15 The present invention can be
utilized in the productiogyg&@g printed wiring board,
t he production of a |ead ¥or mounting an 1 C chip
thereon, and the precision processing of a netallic
foil such as the production of a netal mask, the

oot o R Sy AR 5 g 0
g(?% RN GEL %ﬁ%p@s%?ﬁ@?&%&ﬁgﬁggggg lo:t, @—‘ﬁns {48 chdoxyl

a“20 partition for a pan ay, such as an
brbh @béainiftaondiierad Ar@psl yRleBiehtiRdRnstRiertAnd having an acid
el ectromagneti c shield, and a nethod for producing a
squiedlemiof 1 0@ 609 @mdeonéghtoavetdpe \nel equddrtvedightidf 5800 to 500000;
sandbl ast nmethod. -42- CLAIMS 1. A photosensitive
b Si tn 76Unhpomiagsi afran @lditian pelynmeidalily mumoprer bavigg al(ledst 20e
to 90% by mass of a thernoplastic copolynmer conprising
terminal ghylenigrunsaturatedgiouns Xg) 0.0 btogi W py owvws af ai ng
nononer as a copol yneri zati on constituent and havi

I N
Rkptepqlymerization initistor eantainingadesaaybirimidagalegand @)/@ﬁﬁb &
| ecul ar i ght of 5000 to 500000; b to 75% Db
o5 dp8 ot S nshaee Gie Se1pHRS FoPEmRRibN SRk re el

%)eas} ne termnal ethylenic unsaturated group; (c)
VA 30% by mass of a photopol ynmeri zation

P TRNE i ning a hexaaryl bi simdazole; and (d)
535%?3?25T§&?3$)by mass of a pyrazoline conpound
rﬁ?ﬁ}esent'ed by the following general

O

(A)a

(wherein B and C each independently represent a linear or branched alkyl group
having 3 or more carbon atoms, or NR; (R represents a hydrogen atom or an alkyl
group); A represents a substituent selected from the group consisting of an aryl group,
a heterocyclic group, and a linear or branched alkyl group having 3 or more carbon
atoms; a represents O or 1, and b and ¢ represent b=c=1).

2. The photosensitive resin composition according to claim 1, characterized in

that the pyrazoline compound (d) comprises 1-phenyl-3-(4-tert-butyl-styryl)-5-(4-
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formula (1): [Chemical Formula 2] (B)b ~~ ~1tl) (Aa
(wherein B and C each independently represent a |inear
or branched al kyl group 15 having 3 or nore carbon
atoms, or NR2 (R represents g hydrogen atom or an

al kyl group); A represents a substituent selected
fromthe group consisting of an aryI group, a

heter clic group, and a_linear branched al k
réwﬂypzraa?hwré ~astrpeazalggpheny ﬁr%‘s‘@ﬁ%@tﬁ

t

%mﬁa%g‘ﬂ?mbw phegy %&Eﬂ}?ﬁ 567 B FCESARY €0 ol ai m 1
S A Hhbh it rbdn blitbadiis REbRAS: (G804 WalyHerizea
%%?‘?%%‘*ﬁ%’%ﬁ?%%ﬂ%‘§@*ﬁ§% 5.8 copteiny  oqpgd reprented by

e Ydllﬂvomg éifbrdl %ﬁn&lh‘# N @RYdohn® YéRéhicB By tBE folowing

m xt ure ereof he phot osensitive resin
CRABTAD Srinubi([HY, 0 b hiReird thefdoRi M 1 or 2, characteri zed
In that the addition polynerizable nononer (Db)
[Chemédah BoamdeBpound represented by 5 the foll ow ng
general fornula (Il) or a conpound represented by the
fol | owi ng gener al or a m:xture thereof:
[ Chemi cal Formula 3] O-Rli_i_i_io_CD tRi H3C CHa 0 R2 D--a
GG CHz nn _ 5

0 Q-’-:-—*—-D -

_-

(1)

(wherein each of R; and R,, which may be the same or different, represents H or
CHs; each of D and E, which may be the same or different, represents an alkylene
group having 2 to 4 carbon atoms, and when D and E are different, -(D-O)- and -(E-
O)- repeating units may have a block or random structure; and each of m1, m2, nl,
and n2 represents O or a positive integer, and the sum of m1, m2, nl, andn2 is 2 to

30), and



(wherein each of R1 and R2, which nmay be the sane or
different, represents Hor 10 CH3; each of D and E,
whi ch nmaybe the same or different, represents an
al kyl ene group having 2 to 44 carbon atons, and when D
and E are different, -(D-O- and -(E- 0)- repeating
units may have a bl ock or random structure; and each
m., , nl, —and n2 represents 0 or a positive
ﬁheér@%ql?%gﬂﬁlatﬂe sumof m, nm2, nl, and n2 is 2 to

30), and -44- [Chenical Formula 4] F - O R3r 11 P

H1d CH2 HXC% [ HI HaCC----CH- -(-HI-)- -H-tC NICH

;t‘, represents H or

or »gnf :e'ri.e
2sane or

(ﬁzfg’ a‘I’—'rdcgz(fGin)- repeatl ng units nay have a bl ock
or T ndom s!ructure and each of pl, p2, g1, and g2

or a positive integer, and the sumof pl,
38 ) is-2.1t0:30). 4. Aphotosen3|t|vere5|n
I ayer'e Hi | m obt ai ned by | ami nating a photosensitive

omtaO—G—LHBP%- """ ( i )
-H_z‘T’”’ i “’-‘GH:N
H-:f;-_- | l L
s
c’a——(sm—-o)——(c-}wa flaL—flixc“z
ql * - ‘q2

(wherein each of R3 and R4, which may be the same or different, represents H or
CH3; each of F and G, which may be the same or different, represents an alkylene
group having 2 to 4 carbon atoms, and when F and G are different, -(F-O)- and -(G-
O)- repeating units may have a block or random structure; and each of p1, p2, ql,
and g2 represents 0 or a positive integer, and the sum of p1, p2, q1, and q2 is 2 to 30).
4. A photosensitive resin layered film obtained by laminating a photosensitive
resin composition according to any of claims 1 to 3 onto a support.

5. A method for forming a resist pattern, comprising a lamination step of
forming a photosensitive resin layer on a base plate using a photosensitive resin
layered film according to claim 4, an exposure step, and a development step.

6. The method for forming a resist pattern according to claim 5, characterized in

that at the exposure step, the exposure is performed by direct writing.
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10 5. A nmethod for formng a resist pattern,

conprising a lamnation step of formng a

phot osensitive resin |layer on a base plate using a

phot osensitive resin Iayereg filmaccording to claim

4, an exposure step, and a d eélopnent step. 6. The

nmet hod for formng a resist pattern according to claim

5, characterized in that at the exposure step, the

&% pos & methed parfroduning Hprinted sutingboard,ngmprising thesteprof

met hod for producing a printed wiring board,

ctihbrg o plefingrebase pjatohaving %rﬁswgpaﬁenp? e §y & heiBed according
pl at e haV|ng a resist pattern forned by a nethod

é%&@ﬂﬂl 6.to claim5 or 6. 8. A nethod for producing

%LFZ%%@”E@RI aiets %%e%@%wsé?@ st P8 S oh s ring o bse
BEAPhERR b pieth o 833#&?’2@%@9?%8&% KBRS b ng
5 8 AbpAof f%@?‘?ﬁ‘? g S AP

feihidl S1Rlirich st WD Rl be‘éisf‘ﬂatﬁm? MR By GORURY according
pattern,” 10 conprising the step o proceSS|ng, by

386Rbh3dr6. 2 base plate having a reS|st pattern
formed by a nethod according to claim5 or 6.
10. A method for producing a substrate having a concavo-convex pattern,

comprising the step of processing, by sandblast, a base plate having a resist pattern

formed by a method according to claim 5 or 6.



