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-1- DESCRI PTI ON PHOTOSENSI TI VE RESI N COVPCSI TI ON AND
LAM NATE 5 Technical Field [0001] The present
invention relates to a photosensitive resin
conposition that can be developed 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 support, a 10 nmethod for formng a
resist pattern on a basPBSGREUOMNg t he

phot osensitive resin layered film and applications

of the resist pattern. Mre specifically, the present

i nventi t [ resi
composi EHgTEsEARTT e REBIR ORI AR L AMINATE,
as a protective mask nmenber in the production of a
printed wiring board, the production of a flexible
Aebidied Fig i ng board, the production of a |lead franme
for 15 nmounting an I C chip thereon (hereinafter,
[edoarred to as a lead frane), the precision
processing of a netallic foil such as the production
of a Thé plesdm snventiberdditesiiocs phiosenditive feeifi coftpdsitioathat can be
package such as BGA (Ball Gid Array) or CSP (Chip
Sevadopelanikagedquebteal palostsohition, ophatosenpitive nisit lagéred film
typified by TAB (Tape Automated Bonding) or COF (Chip
tafried by laypiviati ng theqhotoseiBitivanesio gomposition natovd suppert, 2
board 20 in a filmforn), the production of a

odldfrfreming piasist patieen pr 8 dasa platg usingdhe phaipwepsitiyie Fesin
B B i SR b SR ger i, reen
T Y
g{%‘%ﬁg t% &{ggﬁg@%ﬁ e Ber 25 812 ROREH Ar Dprifited 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 cyring the exposed parts
of the photosensitive resin conposition; 5 renoving

t he unexposed parts mﬁth a developing solution to form
a resist pattern aqn ase plate; form

conduéleBitoises, pEpied a‘gineg @ﬁarﬁlg haye ?ﬁeaﬂﬂif?ﬁglct’@ Blﬁfi ﬂbﬁtphtwphy
t he p and reno t.he resi pattern fr
nsgh %@9@%@%@%@%&% ﬁ‘éa“l‘g‘?ﬂﬂ‘mﬂ : figilfing a
ase plate. [.00O hot.ol i t
HheleSitERrEh oosifen ﬁ%ta HspPiele Rt b ﬁgmi Bt
AR ER Sina H e30k r?%? %}%ﬁ%ﬁ@ﬁv@f&‘m@%ﬂm
I
e AaE i nerhid ?aﬁﬁ@?ha R EopgRaBAeE Brl 4 RelsFifm on
tRShasE plate %@maﬁd cBiduchdr agbin'ty dcHiRY 6F plafREREAtiied add then
support and a photosensitive résin conposition
chippaigwaidiremovingftie fesdt partetibfrom the baseiat as thefdblyifuren the
resin layer") and an optional protective layer in
condrctorpatiemchn thebasepyatyi ng a phot osensitive resin
cor&cﬂ)siti on onto a base plate. In the production of a

ed wiring board, the latter dry filmresist is
often used., [0004] Hereinafter, a nethod for producing

a priHbg phpwﬂiﬁggt?@ay aneihed gltbﬁ@f @myethod epmprisipgapplying a
%tpaq%%ed Tion a5 e betibis.and g Sre gHousresifspfiion op p dethod
Sh SR ipinBH. oo A Phsb ofbte b i lashiie 5S4 fifed fim
gﬁ%ﬂéﬁ Sfefféﬁ’ th%sh mdbﬁﬁﬁﬁ R %b&%&%%ggmg{&uhgg‘e&sg&ed

ése ate such as a c pper am n

Afingals d?@éxﬁlra ﬁ%t&é@ﬂ&ln@@ Fesﬂla&?nﬂﬂsﬁfo‘ﬁ ¢rBfaRey, referred to

phOPOSEﬂSItIVE resih layer, and the support are

BS @%h fRélotdhsitive Sesti AGEr”) AMPELOMRM] protectiB@layer in order is used
phot osensitive resin |layer is exposed via a photonmask

thanapplyimsg aphotogenpisitve edsin tanpddifiontoifio 8 bade plate) - Irothe production
(365 nm emtted froman ultra-high-pressure nmercury
bhaprinted 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
plete 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 unexposed parts of the
phot osensitive resin |layer are renoved by dissol ution
or dispersion wth a devel oping solution such as a
weakl y al kal i ne, aqueous solutlon to 5 forma resi st
!heﬁa netymerizernad cuyst the exposad patf e iubgequently, the sppport made

ﬁzs@;;pms%@@;@p@?mmpf bbb mm N
A b e AR
b thsﬁ%%ﬁg B St R Oy sfion o

res o? ﬂ%?s\éﬁ t? g plhte, | %ﬁ%gérqeuég%% H):Fg Gist attem is
Ebéd‘%sf@ﬁbﬁécuve hﬁgﬁ&%orﬁlﬂhwﬁ% g o ﬁa‘zteﬂﬂﬂatﬂig?,@edgﬁgﬂ_

required for the dry filmresist fromthe ‘viewpoint

Final yPthe \tedig paft&dl ue striphéd/froidthé be@ldi€to fratske AHaRO plike
met hods have been diversified according to

apping aabhdrsive Pagdthehat isxpmpdntedwiringilsaard.t he need of a

15 phot omask, such as direct witing using a | aser has
kb@QQﬁ]expanded sharply in recent years. Li ght vvlth a
wavel en of 350 to 410 nm_particularly,

h-ray4 gbmmnbrwqwnevmg énem@@cpra%edawmngrhoagbmv(@@eﬁhﬁner in

B RSl e T e B i e
SEOR e o S S SO Bl RO
e M I
Bl GVORM A TREI AR 0 p%lﬁld ’Pb OrMhéiHéés BRsBrRapRdut Y ndeed ofa

resin conmposition for Imresi st are localize

bRoRmABY,SLEN 8 firddt Qifticlg %@i@l IErlhser Eﬁﬁlﬁeen%xga{dde& bﬁdﬂ)ly in recent

resi st using the photopol yrrerl zation initiator
gedrkl cLipht with aSefldnigih 6835000 410 ays pattiowaM /i of h‘l-@ays (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, thioxanthonegand its derivatives as
anot her photopol ynerization initiator can be used as
a conbi nation exhibiting high sensitivity to an
Ex&g@ure light source with a wavel ength around 380 nm
| ecting an appropriate sensitizer. 5 Fbmever

Fosi Mo %%%ﬁth%‘ﬁﬁnﬁeﬁsw&yggé%”ed ol otopo ymenzanon
SRBRCE BB P e EOup b sy rt‘l‘fé'sf}eé%%ﬁé Fpohhe g
R0 955,439 o CERE o0 Bh 30/ sclPRfbe AP gl %"92%%

PRAHETRE fsuﬁﬁclen@ ke%ﬁiu%ﬁ?s ﬁt%a@aﬁﬁ@dqh %d’?oﬂﬁéd)l-eﬁxs?ﬁ&tem in many

1, 3-di aryl - pyrazol i ne or
ba@@wbmﬁwﬁé@ihle%ﬁﬂbxrﬁﬁbﬁmeae gmah@h@nltmit istle@iced to an
havi ng hi gh photosensitivity an favorabl e i nage
feeposucktiiglit sourcEnathial wesvel ehgitho f400mmil by miokd. M r esi st was
formed are also described therein. However, the
pee8dnt i nventor prepared a dry film photoresi st
havin? a photosensitive resin |ayer containing
1. 5-di W|Pagn§,f\ypy¢atipg ].md-@pgm we4-2R8470 (hereinafter, referred to
phenyl - 3- (4- net styryl)-5-(4-nethyl -phenyl)-pyra
Fi R@elg@ombhad%scgﬁe%hﬁa@aﬂmm@e}q awdd Hlavﬂrmﬁ%zohne or

50 a{a&&e&wﬁ : $1§1Sé.ua'ﬁtpbﬂft@%§%t9 Jes i gk ShRosensdg pnd
-@v&?ablg u‘ﬁ%ﬁ {Jc':ty ??mglpl il?e 8?0?1 (gy%ggﬁst%aesdfogﬁed are

PRI .
ﬁ)ﬁ@tb?ésﬁ@ﬁiﬁﬁ% a bﬁ(ﬁt%&élﬁ‘ﬁwk PeshPlayer @nPithinE9 W&Eﬁﬁ&nﬁ-z.).styry]_

di scl oses a Tight-shiel dlng agent conprising a
pyfa2éidid 43 1-pRHRRING-rhak 1);@(4-hféuiy@-phawb)spyrhztﬂme as
i ntroduced into 1, 5- dlphen -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-shieldingfgent described in Patent
Docunment 2 is an additive wused for preventing
resolution from being reduced due to the sensitization
of even a -5- portion supposed to be an unexposed part
portoaispppased to beytn unexpasedipartthysetlested bl {frome thedwse plate on
Pat ent Docunent 2 does not state that the pyrazoling
EXRRYTEnd Patent, Degument 2dacg et stats that theypygazoline compound is used

hot opal rizatjon initiator.of a dry filmresist.

8 stz B b irsisnton i ores e o, n
FRITR sition that exhibits favorable conpatibility and
rs excellent in sensitivity and resol ution
parti ' s : '

D et o ek feghfhu s phikgbonsl Q7 65 Bl NG I Tt
i o _ > ) far £
B Sl IR 1 it AT ok om gl R o a
b@irbe S0200 i@ or thoze dftddhesibf, 0alift RtordR0sdbilivy hds bdanienand
Patent No. 2931693 Disclosure of the Invention [0011]
Apholopasitivefredil eoppesient for a\denfilmmesist. t o provi de a
phot osensitive resin 15 conposition that has
f avor Bigkw Raoupeent bi Japanese RatehieA pplisptiomLaidrOpxdn I50.0+-§23470
film_ excellent sensitivity and resolution to an
exposbatent| Degmenbirapaness PaigntaNow2P816%yt h  of 350 to
410 nm excell ent adhesion, and favorabl e storage
stability and can be developed with an aqueous

l. kal i ne | ytion, a photosensitive resin layered film

éﬁcﬁoﬁufeh(gs ?lﬁ't"(?g'é‘?&i tive resin conmposition, a method
I(ﬁﬁl ormng a resist pattern on a 20 base pl ate using

€ photosensitive resin layered film and

appl | &abbRARFofthe bSertG il ehtion RAbEslde b BdBhensitive 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% bygnass of a thernoplastic
copol ymer conprising an a, (3-unsaturated carboxyl
group containi ng nononer as a copol yneri zati on

constjtuent and haV|ng an acid -6- eqU|vaIent of 100
teawefebma?fdlﬂé) ts0g aed am%@vwﬁ%@r@l@ﬂ ap ettt 0h 900k 00000;

ettt e
PR SRR R Pl B
%ﬁé%ﬁ%géﬁ‘m A A B AT Ry
S50 s G s A kLG OISV gt

ifpgangeglent |y represent a substituent selected from

t he group consisting of an aryl group, a heterocyclic
gooisp, a linear or branched al kyl group having 3 or
nore carbon atons, and NR2 (R represents a hydrogen
@Chmnmalhmnnﬁdkyl group) and each of a, b, and c

.((?)éf:ﬁ,

o

Wa

[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 NR (R represents a hydrogen atom or an
alkyl group); and each of a, b, and ¢ represents an integer of 0 to 2, provide that the

value of atb+cis 1 or larger).
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general formula (l1): [0015] 5 [Chem cal Formula 2]
(Bbb (OQc (A a [0016] (wherein B and C each

i ndependently represent a linear or branched al kyl
group having 3 or nore carbom atons, or NR2 (R
represents a hydrogen atomor an 10 al kyl group); A
represents a substituent selected fromthe group
consisting of an aryl group, a heterocyclic group, and
a | i nerThphptosensiisie rafir gpmppwition aecerding t @), whsrein the

carbo atons represent and

d) is sywels%mm%rwrem%gwﬁhe following
pcordlng to (1), characterized in that
%V#QEQFﬁﬂe conpound (d) conprises 1 -phenyl-3
ﬁert-butyl-styryl)-s-(4- 15
;ert butyl phenyl)-pyrazoline or
yI)phenyI) 3- (4 tert- butyl
or a

[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 | HCG -CHs QR2 p_o -0*_ M _A CH2 nl n2 5 [0019]
(wherein each of Rl and R2, which may be the sane or
different, represents H or Cl-13; each of D and E,

whi ch may be the sanme or diffgrent, represents an

al kyl ene group having 2 to carbon atons, and when D
and E are different, -(D-O- and -(E 10 0)- repeating
units may have a bl ock or random structure; and each
ofpresentediby the follosuing géheral formuda (1¥) @ actompopod repiresgnted by the
i nteger, and the sumof m, n2, nl, and n2 is 2 to

toljowiag gefaya Jormulp HBnocamixturethergoll] -9- 3 R3

HzCl-~ CH H~ H IH, HSC-1---- OHB Ilil C} HzC' H2 IM
O8] OR4 11 F-oHa- G C
[Chemical Formula 3]

[0019]

(wherein each of R; and R;, which may be the same or different, represents H
or CH3; 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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- OG22 gl 42 [0021] (wherein each of R3 and R4,

whi ch maybe the sane or different, represents H or
CH3; each of F and G which may be the sanme or
different, represents an alkyjene 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 p 1, p2 q 1 and q2

'Ho]ensr]’
fp(l) to;i_-

pI atr ng _'ase pI ate havr ‘ng a resi st pattern formed by

d accwmling :to (6) or (7) (9) A nethod:for . .. -
produ |ng a lgead frams conpri sing the step of. etching

\Se pI ,f:havrngaresrst patternforrred by a
metho gto(6) or- (:7) (10 Amethodfor
prod_u_cr ng;a sem conduct or packaﬁ %hnprr sing:the step

é pliat e {havi ng aresist

of-‘etchi pl ati ng-ia ba e
pattern-ff mﬂfpﬂrﬁ e{dron-@ j@mﬁ—'t'S t6) or (7)

[0021]

(wherein each of R; and Ry, 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-
0)- repeating units may have a block or random structure; and each of pl, p2, g1,
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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(11) A nethod for producing a substrate having a
concavo-convex pattern, 10 conprising the step of
processi ng, by sandbl ast, a base plate having a resist
pattern formed by a nethod_ggcording to (6) or (7).
[0023] The photosensitive resin conposition of the
present invention has favorable conpatibility in the
preparation of a dry filmresist and high sensitivity
t o an(3)A metwdfeepriodyting s ptinted wizing hgard, campsisiagthi step of
350 to 410 nm_Moreover, the _photosensitive resin )
etopingr plating adyase platphavingn rqSﬁgaﬁt% frrmsd by antthedgccording
sensitivity on exposure, excellent resolution and

Kb of a resist pattern after devel opnent, and

favor ghl e_st.orage stability., .,The nethod fgr formng.a
et SO THcRararRG 4 Fadre. Frpasipe fi i ffchifl o

Y . eS| [ NP
BaiEhafink 31684 AR S TGPy hitllod HedBBR b Ak, |
inth 0. ' DI ] W ;
pr odugt ) efHol Bt fHadfeifl b SrFotlcl Rpa iRt boplghfing the step of

izt RSEh Frinke@By @fméthbd @dcordi
gﬁ‘glpl ay.(ﬂl%%edsg{aﬁl\%gg forav%{agrj??ihﬁgp%e?dt he 1 n\)/’er?tli on ZSI e
tO@34F (Hereinafter, the present invention will be
descri bed specifically. [0025] -11- <Photosensitive
r esi n{1d) ppmeitiod da>pradyding a sehstateihavingasioncor@nsex pattern,
of the present invention conprises, as essential
comptiping dhet step ¢fprocdsing, nosndylastpa bassiplate hirdngd pesist pattern
copol ynmer conprising an a, p-unsaturated carboxyl
dorngd tyonngthafl pecoidinBie(6) 5 (- 5 copol ymeri zati on
z&ggiituent and having an acid equivalent of 100 to

nd a weight-average nol ecul ar wei ght of 5000 to

500000 5 to 75% by mass.of .an _additiaon.
ol yrbs DEdpsEnsivS Pt shatingiot e @l i Bilion hagfovorable
%ﬁ}ﬁtﬁﬂli& iﬁﬁ%ﬁﬁﬁgﬁ& of a dry film resist and high sensitivity 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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group; (c) 0.01 to 30% by mass of a

phot opol yneri zation initiator containing a

hexaar yl bi si mi dazol e; and (d) 0.001 to 10% by mass of

a pyrazoline conpound 10 represented by the follow ng
general formula (1): [0026] [Chem cal Formula 5]
(Bb/ \ - (Qc (Aa [0027] 15 (wherein A, B, and C
each independently represent a substituent selected
<Pbotosersdivgresip comopesiteni>ng of an aryl group, a
heterocyclic group, a linear or branched al kyl group
havi nd Bhotasengtive resinsempasisag of Hisdregnt IRREMiOn CORPRISES, 48

il copreaie S oSk by Mate 6§ ermorlaicqeoding

t he .val ue of atb+c isPrleor | ar %%.. -12- [ 0028] (a)
RBP4 il e St e . T
SO0 ol S8 FAind Ay RO ePype SNOTR pOERA &

sl oL Fhittcller 3R ATSO0CY SDOBRR TPV SR 1Ry Bhes of an
00885 SoBmUBizGHIE nRYSATRS RavIBE SOLAR bn¥Ririitial Sty RARrsBrurated

500000"i S used as the thernoplastic copolyner (a).

Eheape ) Davth 3080bpmiall dthepHotsioRatatios ifigMmoet yoidining a
required for the photosensitive resin conposition to
hexaarybismhidpzdde; antl Yd)00.0681 o f9aby intdsy of @pyrazdlihe compound
devel opi ng or stripping solution nmade of an aqueous
adritesented bydhefollowingrgenced formwey(l):val ent is preferably

100 to 600, nore preferably 300 to 450. The acid
[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 ¢ represents an integer of 0 to 2, provide that the

value of a+b+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
addi tion polynmerizable nmonogsr (b) described |ater
and is 600 or | ower fromthe Vviewoint 15 of

mai nt ai ni ng devel opability and strippability. In this
context, the acid equivalent refers to the nass
(e0280) of the thernoplastic copolyner having 1

equi val ent carboxyl group therein. The neasurenent of
t he at®dherguerlasticforplymser forned by a potentionetric

titra[rig n ﬂet hod.in a.0.1 nol /L agueous sal ution of

NaOH PR GBOFESIHIFASHB SO POHEOTT oL P PEFeR CEYEBE)E 20
RIS cRb SORB08 S lie hapyEgoup containing
SOy 8 o P ihmiais Ryt P ha EAOAR At SRR 00 0
606 5 R ot BRI GERE Sl 6 SO0 RGIDBOAPRIRE o the

solution a 00000 or I ower fromthe viewpol nt of

Rdrmbplabtid\opeBMdrqRRbi | ity. 25 More preferably, the
wei gh?- averggée nolqg)gul ar weight is 20000 to 100000. In

thi s Thas@boxylgrowp ighhe tiemnagastitRbpelyinet iswequited foether s
to a wei ght-average nol ecul ar wei ght neasured by gel
pbotosatsitive redin compositiaptoyhay CBS)elepmbildy ar steppdhilatyifona
curve -13- of polystyrene. The wei ght-ayeratlzje_ .
devalening or steipping selutiob made o€ an aqhegys alljalind solionne dhe eeid
chr.omat ogr aphy. manuf act ured by JASCO Corp.  accordi,ng
eguivaient is praferablyg 0040 409, ers-rreferaply 3G tp 450.  The acid

Lo STTORb e Vgl S oG gy wi
KB KAth SRS dSha@dnts th i icgm%(r)sqgcrm, p%tl%lalpa&l:y, G ddition
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 ﬁqueous 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 ngge of the first nononers
and at | east one or nore of Second nonomers descri bed
later. [0030] 15 The first nononmers are nononers
containing an_ a,[i-unsaturated carboxyl group in the
96 pakystveeneey dhp weisht-aeerags mplesplan weighbean beomeasuredasing gel
fumaric a i nnam ¢ acid, .crotonic acid, itaconic

N
maﬂﬁﬁwgoemé?%&?ﬁ aaufactpred hydASCQEpgr agrordipg fethe

id.. Among .t hem (meth)acrylic acid is particularly
Sﬁ?ll?“éi}lgﬁf’%&nf%gl] 20 The second nononers are

non- agy. g Vi | east one polynerizable
unsatg#@%%gﬂg3%%%&§Wgahzﬂﬁ3?gcuIe. Exanpl es t her eof

i ncl ug lcen(Met h) acryl ate, ethyl (neth)acryl ate,
n-prop§w£?§g¥ﬁ§gcrylate, i so-propyl (nmeth)acryl ate,

n- but Peodi®t DAGEOLLAL €, 1S0-butyl (neth)acrylate,
tert- bu%yl (met h)acryl ate, 2-hydroxyet hyl

( met hiCahugt eed: CD-18adr oxypropyl (neth)acrylate, 2 25

et hyl hexyl (meth)acrylate, benzyl (neth)acryl ate,

est er €ohfimny KRB0, EFh@0aM s alhd EF-807 mythisasddrat e,

(nmeth)acrylonitrile, styrene, and polynerizable

st yr egagedHEat i ves. -14- Anong them net hyl

(et h? acryl ate, n-butyl (neth)acrylate, styrene, and

benzylt is prigfarred dbatyhethermopdassigcopelimer should bs @ eepolamer
. The anmount of the_ thernoplastic_ polyner

032
P’ﬁ%‘ﬁ% at lepst ORe op ST EiEl mpyemers descsbrd belapouiaGopplymer
Rhb5ag O35 gt Y 501 AR o o Rt e of
g%%ﬁﬁoglg Ofes NS 1gltlrelom the viewpoint of maintaining
al'kal'i” deve

opabi TTty and is 90% by mass or |ess from
g;tgo viewpoi nt of sufficiently exerting the resist
erformance 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 (meth)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 nmonomer (b)
used in the photosensitive rggi.n conposition of the
present invention should contain a conpound
represented by the foll ow ng general 15 fornula (II)

[ 0034] [Chen1ca| For mul a m% -15- OR1

Aopgng them, methyl (methjacrylate, ieputyl Lr&qtb)aca'}latf Etmr}e, Fmd benzyl

z;gmﬁﬁ q [ 0035] (wherejn each of RL and R2, which

rylpts asgpartigylady prederable. represents H or CH3;

ﬁ@@& of D and E, which nay be the sane or different,
ésents an al kylene 5 group having 2 to 4 car bon

0+ SERRPI % B BAS Lyl sE e bR o Rnside
gésws 6 525 ien P ranbs oS BOOSERY RARI

ositive teger sum o

07 0 | A PP i o
lvitedpéile of maintaining alkali developability and is 90% by mass or less from the
viewpoint of sufficiently exerting the resist performance of a resist pattern formed by
exposure.
[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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2, 2-bi s{(4-acryl oxypol yet hoxy) phenyl } pr opane and

2, 2-bi s{(4- nethacryl oxypol yet hoxy) phenyl } propane. |t
is preferred that the pol yethoxy group in the
conpound shoul d be any group §§Iected fromthe group
consi sting of nonoethoxy, diethoxy, triethoxy,

t etraet hoxy, pentaethoxy, hexaethoxy, heptaethoxy, 15
octaethoxy, nonaethoxy decaethoxy~.undecaethoxy,--,

tl‘

*_gture of ethoxy and propyloxy 5 groups 3AEHTQ

R3

[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-0)- 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, n1, and n2 is 2 to
30).

[0036]

Examples of the compound represented by the general formula (IT) 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, tetracthoxy, pentaethoxy, hexaethoxy, heptacthoxy,

octaethoxy, nonaethoxy, decaethoxy, undecaethoxy, dodecaethoxy, tridecaethoxy,
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H2C ) Hz 15 91 g2 [0039] (wherein each of R3 and R4,
which may be the sanme or different, represents H or
CH3; each of F and G which maybe the sane or

different, represents an algﬁkgne -17- group having 2
to 4 carbon atons, and when and G are different,
-(F-O- and -(G O- repeating units nmay have a bl ock
or random structure; and each of pl, p2, qgi, and g2
n@mdewthogyoandrpeatagmethow groupsy eAlterpative treanaples ofithg)| |
p2, gl, and g2 is to 30). [0040] 5 Exanples of the
compounitinelade 3Schis Hd -asyylexppolyaHeieneoxpphenyh nrepang and 2,2-

i ncl ude

ﬁ’lsi(%@{l\ﬁm&&yyﬁlﬁ%lﬂ%ﬁw}%ﬂ%?ﬁ%xyE’FHPPJE%%ﬂ‘Snd

W@a@yﬁl&#@f grrég}p Erﬁ ﬁég%cf [@g )Cl&éyg geaﬁﬂifﬂ@’ Stopyloxy
AR A oG e taont Pl 8 ,"P(Ect%ﬁe"t 5 difr3PhbRY suBnd o

“o?&cic%?%l%& addBBL &%&@&ﬁ% xy did ?ﬁ&z@?&%lm{}@%& fﬂ@éﬁ'eferlxgle.

oct aet nonaet hoxy,

AGAGHABEMOX Y bid {(4-@1%ﬂeﬁ§ﬁﬁ%%ema%§fok%ﬁ%§ }ﬁi‘@fﬁhe @H{i')st

pentadecaethoxy groups.” Al'ternati ve exdnpl es of
brd i ncl ude

, 2- bi s{(4-acryl oxypol yal kyl eneoxy) cycl ohexyl } pr opane
foaB72, 2- bis
{ (4- met hacryl oxypol yal kyl eneoxy) cycl ohexyl } propane.
Exanpltésaleé desired fromh thel vigwpristoofyresplution that thhphtuomaei@u'wd resin
include a m xture of ethoxy and propyl oxy 15 groups.
lsP@eRsitien pEihe praseridnvention Sé@qlé comprise aeRmpRysdapnessajed by the
roups and bl ock random add ct of etraetho
Yelipine m%pfy%% (Hﬁ@aﬂse addatiqn emmnaf Bhem
% &ﬁﬁls{(4 nethacryloxypentaethoxy)cyclohexyl}propane

Q preferable. [0041] 20 When the conpound

SR&S%%Q&EQEQ¥7 t he general formula (I1) or (IIl) is

[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 10 50 30% by mass, in the

phot osensitive resin conp03|9|on This amount is 5%

by mass or nore fromthe viewoint of exhibiting high

resol ution and 25 hi gh adhesion and is 40% by nass or

lgenp Having 2 toet carbavpatoms, ankd whepdi askGrage didfecent.f-(l>W)aad -(G-

delay in the stripping of a cured resist. [0042] -18-

R)krepeptingompts amay hexeiamlocktorirandom gmctureranidrearh o pl P2, ql,

et hyl eni ¢ unsaturated group, other than the conp nd

982 62 FepmereRIs s A paviiie 1DiSEer, oAl 8 SUBRIRL; B 1, and 2 15 2 to 30).

ﬁgg%ierlzable nmonomer (b) used in the photosensitive
conposition of the present invention. [0043] 5

glx ;l(r:rg e%?%&% é@&g @&%Ud gpreg%r%# E{'] gln enet%l ﬁ)?’}nh a (?ﬁ)emclude
UG

an hy dri d € aﬁygh% ghﬁ%g%)g?ﬁmewc ?{/ll te vm%hgtrhg Bf/’lyé’ﬁ‘é’ xy
Sduiden ﬂf%&'ﬁ}ﬁﬁhﬂ "sﬁ‘fﬂll@ Ye bhy pip Sblekted Fom he grodg bnsisting of

trade nane: CE-A

fronoetivak g cligthghe ﬁ@ﬂy@@ntememaxj/ eftagihyr gl het fethexyy hepieethoxy,
2, 2-Dbi s[{4- (et h) acryl oxypol yet hoxy} phenyl ] pr opane,

tetgethexyy medaathoxy, dedabthay windeeacthbxy, dodetaditmxanediecdethoxy,
di (et h)acryl ate, pol yoxyal kyl ene ?I ycol
@ﬁtl(ad@ttanplmymndtp@n@dmﬂ@xm GroppB-opik telm@tuﬁ gragiples of the
nmet h) acryl at e, &ol yet hyl ene_gl yco
ineluge a2ebis ﬂﬂcaéww&yélwr@ﬁmﬁmlwwmm@ﬁ@ 2,2-

8}%@3' fatfrabe aﬁfwﬁfesv}m%qu?qlfﬁwﬁ%% Aot otihe
B(Sﬂiﬁ@cy ei(}tfs%ry&gi% ﬁ]etﬂlercg @@ng? hzll',uxture of ethoxy and propyloxy
SR AR e adtnetetestiehony e fiyppp goves wnda
Bldck of %ﬁbin%hcﬂff%tpaefﬂﬁ?&&%& thﬁ;rﬁ%e il 38 pferable.

uret hane group, such as ah ure pr oduct of

hexcngahé) 20idi4-aredaRPA6 L/ pNcMoRARYoNExSIPrétane & most

preferable.

[0041]
When the compound represented by the general formula (II) or (III) 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] The snount of the addition
pol ymeri zabl e nonomer (b) confained in the
phot osensitive resin conposition of the present
i nvention ranges from5 to 75% by 25 nass, nore
pr ef e Adtioyni®mpund Waving atikeest ofib itermemad gtitylénic Geatuyated group,
mass or nore fromthe viewpoint of suppressing poor
other thpndheicenapenpdideseribed labpyanepnthersed asithe addition pphggasizable
mass or |ess fr nkﬁhe vi ewpoi nt of suppressing cold |
RRRTER @)GEF%P t?‘ﬁ plosensitivie geiip gomposiien pidhe prsenfinvention.
kﬁ@é ] (c) Photopol ynerization initiator 5 The

sensitive resin conposition of the present

O e TR R BT PSR B Sl bl e
s . o

S RRFATICD bydRSOr-DELB L FOpY Chehfind, B AR, Hycol

RERAAE Y réiRion7R6dRP of MhAIF BEX confpoufi® BF 2 pREli¢ MhHyafide and 2-

phot osensitivé resin conposition of the present

lhs}maypﬁpylr aPfeR vﬁiﬂpﬁ’oﬁ%@ﬂe b£idé GHanulctined By ippsPSEokubai
preferably 0.05 to 10% by mass. This anmount is

(oeflad abrbde farfle: WIDW 2008 s4-aormialocylphemoxiypentaprepyienaglyedl
obtaining sufficient sensitivity and is preferably
30dds; 2eabis| F-(nhethpcrylaxypolyethoxpiphenylipropareyt Gilexanediol
transmtting light to the bottomsurface of a resist
smeathoasedntei ﬂg-wakpbﬁmeéx,ol Rileethyacsate; peliioxwakylene glycol

dhesion. 15 [0046], Exanpl es of the triarylim dazol yl
3}(ﬁ§;h)pq:ma%@[c§a§ Béﬂ@rmqu R &kier) d:ﬁrpgﬂl)acrylzte, polyethyle%:le glycol

RO S hEn e L DRt 358 S, 2
di(p-hydroxyphenyl)propane di{meth)acrylate, glycerol triimeth)acrylate,
pentaerythritol penta(meth)acrylate, trimethylolpropane triglycidyl ether
tri(imeth)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 5 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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4,4' 5,5 -tetraphenyl -1, 1" - bi si m dazol e),
2,2",5-tris-(o-chlorophenyl)-4-(3, 4-

di met hoxyphenyl )-4',5' -di phenyl i m dazol yl di ner,

2, 4-Dbi s-(o-chl orophenyl ) -5-(344 20

di met hoxyphenyl ) - di phenyl i m dazol yl di ner,
2,4,5-tris-(o-chl orophenyl)- diphenylimdazolyl diner,
2- (o-chl or ophenyl) - bi s- 4, 5- (3, 4- di net hoxyphenyl) -

i7aVoli wiagy ordbangqm the viewpoint of suppressing cold flow and delay in the
2,2 -bis-(2-fluorophenyl)-4,4",5 5" -tetrakis-(3-nmethox
yping 9fa qusedieesist-y|  di ner,

i éi-bis-(z,s-difluoronEthyIphenyI)-4,4',5,5‘-tetrakis
09451 et hoxyphenyl ) - i mi dazol yI di ner,

2,2 -biss(2,4-difl h [)-4,4",5,5"- kis 25
(3- rrek)(lﬂg%g ghg;rle)n_z#ﬁérgg%tgq@ | )di ner, retrais
et r afEPpGoRabie UBAERURRKcrlttho et inyenion comprises the

hétopBlyRietiZatforCi [ W dontains a b bisimidazol inafter,
gogiopdiierzatr fnldd R M Sontains p hexaaryfoisimidgeols (hereinafier
4154 refetréd tcfas?a &iarﬁﬁnidazolgl dimer) as an essential constituent. _
trifluorophenyl)-4,4" 55" -tetraki s43- net hoxyphenyl ) -i
m daz Thy kmd et theplbtofil Pmerization initiator (¢) contained in the
(2,3,5-trifluorophenyl)-4,4",5 5" -tetrakis-(3-nethoxyp
iphotpbnsitiviedesin cythpokitiear of tAe present invention ranges from 0.01 to 30%
bis-(2,3,6-trifluorophenyl)-4,4",5 5 -tetrakis-(3-nmeth
(byms,@om.prefpm&bbﬂ)@g tall 0Pe by mass. This amount is preferably 0.01%
2,2"-bis-(2,4,5-trifluorophenyl)-4,4",55 -tetrakis-(3
baranase oy pehifem-thevigwpeiny pf ebtaimirg sufficient sensitivity and is

%i:rif%fﬁgiyf}g\%]ﬁ ’p?a:sst. ;gqiq{elgs:%ﬁgff Qi%’%@i?ﬁ of sutficlenty trar s itting Tight
G s et Sughnani ! Fd SRR SRA s RuuibELAS"

%dl?ésicﬁﬁi s-(2,3,4,6-tetrafl uorophenyl )-4,4",55" -

tetraki s-(3-nethoxyphenyl)-im dazolyl diner, and
@610is-(2,3,4,5,6-

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

) -1 M Hazaplss ofifheRfiarykRida6k ithadihdude 2-(o-chlorophenyl)-4,5-

2- (o-chl orophenyl) -4, 5-di phenyl i m dazolyl dinmer is a
diphenyliahidarslydiined (herdihdfter] dso fefertedgo Ak 92’ -Bis{Behloraphenyl)-
resolution and the strength of a cured filmand is
BrdéHef’ attiraphasdel, 1 "Thisism dptode) 0721, §-tmbs-(cectilomphenyl k-4-63,6+ s

are used alone or in conbination of two or nore of
divesthoxpphemdn 4,5’ -diphenylimidazolyl dimer, 2,4-bis-(o-chlorophenyl)-5-(3,4-
dimethoxyphenyl}-diphenylimidazolyl 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-methox yphenyl)-
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 nmass, 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
30% by 20 mass or |ess fromthe viewooi nt of
iaflenrepheinyl)-4a¢ o5 rietrakis(3-methoxyphery])-mideredd dimer, 2,2°-bis-
phot opal yneri zation initiator other than

k&R AT fvpTophenydl4 41.8.5 Hafiakise(Graethox yphebyihimidezelyl dimer, 2,2°-
herewith in the photosgnsitive resin conpgsition of
ﬁ’r?e{%?-a%%vﬂropwgﬁﬁ% s EE Ak mgthaxypherlyl)-imidazolyl dimer,
0 r.hzation njtiator . ipncluyde 25 i nQnes. ,su
D e b St e oo B rit B
h [ - apthg.agui
e R e H e
_ r i- A Ll '_ n ’_ o ;]__
e RS R R 8 0 i ]
Znethak ﬁﬁaﬂoﬁﬂ ldﬁrﬁ&? Q;Z’-%ikd(z,3,4,6—tetraﬂuoropheny1)—4,4’ 5,5
3-chl oro- 2-'met hyl ant hr aqui none, aromati c ket oneS such
2raRBAZOREE 6 thenh-Ghidarol§] dilt,Qmd 2,2°-bis-(2,3,4,5,6-
[4, 4" -bi s(di met hyl am no) benzophenone], and 4, 4' -
pestaflo@bplydngl)i-hé) 5H8RteapkietDmesthdaypheaiyh)-miderodylsiinbr. as
benzoi n, benzoin ethyl ether, 5 benzoin phenyl ether,
Rettieplabyn2-Go-chlosoplienyl v Sodiphaivtimidazolyt diménteahy |
ketal , benzyl diethyl ketal, N phenylglycines such as
RbofRBekymgrigationdnitintorhaipe high ¢ffes ngwgmw@l, angl e strength of a
| yci ne, comnbi nati ons of thioxanthones

N- et hyl - N-ph |
é'(Wie?d Wﬂgﬁ%&%ﬂﬂ}?@- acids, acridines such as
e T NN 2 R ——

- 2- propanedi one-2 10
%Eﬁ@%ﬂ%&%ég?bonyl)oxine. Exanpl es of the conbinations

047l oxant hones and al kyl am nobenzoi ¢ aci ds incl ude
coirbi nati on of ethylthi oxant hone and et hyl
di met nyé aabaRRER&ANAbisAndRHK BRitdiAdd Bfthe photosensitive resin
2- chl or ot hi oxant hone and et hyl di net hyl am nobenzoat e,
atiipesitandf tha bieatnt hventiow isong1 td309% dRinhaseprefechbey Y5 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 |qvent|on can incl ude

t hi oxant hones such as dlethylthloxanthone and

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

et hyl 20 di nmet hyl am nobenzoate, benzophenone,
phetdnghraguikenep Ranethyldl, d-nsphthoqsnong, 2,3 dimethwiantiyhquinens, and
9- phenyl acri di ne, N-phenngIyC|nes and conbi nati ons
Breierer2-mathianthmeuinong, efmatickelcaes fchs bgnagphenone, Michler's

Seionel £6 st mags s eemonpg o%ap%té'%qz‘i'nﬁéhﬁd 22
bR R B REBIG: boehs e REa Rt henraip iy} cher
el BREDA i S ParPi ok %E%é@w b R %Qﬂf‘fiyl kel
%\%ﬁ%} gfer@&%?lﬁﬁgé@@gﬁgk pendghéﬂrﬁ epl’ esent -N-

Hgﬁlgﬁéﬁetaﬂﬂ%ﬂ{y@-@h PR&GM &é‘iﬁe %%&aﬁ@ﬂs%ﬁlﬂd&ﬂmﬁfme%%d
aryl” group, a heterocycllc group, a linear or branched

al¥dmindBeribie HRid3Axdridihed sG¢h A0Y-Phédideeidine] AifFoxiMmedsttdsduch
(R represents a hydrogen atom or an al kyl group); and
eadiphehylal , 2 propanadione-2 fD-bewvioxime and &ghenylfl, D-ptapadedione-2-
provi de that the

(O-ethoxycarbonyl)oxime. 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- st&&yl-S phenyl - pyrazol i ne,

1- phenyl - 3-(4-tert 15

butyl -styryl)-5-(4-tert-butyl -phenyl)-pyrazoline,
1,5-bis(4-tert-butyl-phenyl)-3-(4-

t er t - Bbe pyragolnedompeynd fd)/as ap essential constituent in the photosensitive
1-(4-tert-octyl - phenyl)-3-styryl -5-phenyl - pyrazol i ne,

Tesin poynposition of the preseént invention is a pyrazoline compound represented by

phenyl - 3- (4-tert-bu styryl)-5-(4-ethoxy-phenyl)-pyr
A%FIHE ing 2eoREal %m@%& Yiert-

T&@% styryl)-5-(4-tert-octyl - phenyl)-pyrazoline,
is-(4-tert-octyl-phenyl)-3-(4-

iéPéngﬁgé%nﬁﬁy%%L;I?yga§?LL;F-5 phenyl - pyrazollne 1-

phenyl 3-(4-dodecyl - styryl)-5-(4-dodecyl - phenyl )-pyraz: f

ol i 1-(4-dodecyl - phenyT)'S'“”*”ffff;;[g*Tffﬁ”ﬂTfﬁ;
3- decyl-styryl) 5- (4- dodecyl—phenyl)_pyrazollne_
15(4- gety| - phenyl:) - 3-(4- R

: ,yl) 5 (4 tert butyl phenyl) pyrazollne.._ ”

butyl _ - '.
1-(4-tert- butyl-phenyl
dodecyl -styryl) - 5- (4-.<
1- (4- dodecyl - phenyl ) - 3t ~TO\\
octyl -styryl)-5-(4- tert T:- phen
1-(4-tert-octyl- phenyl) 3 (14— Ve }
dodecyl -styryl)-5-(4-dode f' phenyl) pyrazollne
1- (2, 4-di butyl - phenyl) - 'T'v_

dodecyl -styryl ) -5-(4- dd
| - phenyl -3-(3, 5- d|-terr-buty -
styryl) 5-(3; 5 dl-tert ;ﬁ :_

[0053] 15 1 A

- phenyl - 3- (2, 6 d|-tert butyl s(ykpﬁ) 5 (2 6 dl-tert bu
tyl - phenyl ) - pyrazoline, " g
| - phenyl -3-(2,5-di-tert- butyl styryl)-5-(2,5-d|-tert-b'”'
@642 phenyl ) - pyrazol i ne, 1-

phenyl - 3- (2, 6-di -n-butyl -styryl)-5-(2, 6-di -n-butyl -phe

nyl ) - thczlgm,rﬁg ,and (each inflep tly represent a substituent selected from
but yl - phenyl ) - 3- styryI-S phenyl pyrazol i ne,

1he(gogp gensisting ob g 91y grouays hetgrogydlicgrowp, a linear or branched alkyl

B e b Sheopofoms. pnd MRy R represepis 3 hydpestymepr on

aROE Bunf pB KT, Brids topsesenty an integer pEQ fo Bpyoyid gt the
Yhibia 3t &#0-R i1 dr Pirken).

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) phenyl p33- (4-tert-butyl-styryl)-
5-(4-tert- butyl-phenyl)- pyrazollne
1-(4- (4 tert butyl benzoxazol - 2-yl ) phenyl )-3-(4-tert-b
utyI -tert-butyl-phenyl)-p razollne
4%-/ h%xlt B&%%b@m—p -pyrazoline, 1-phenyl-3-(4-tert-
I styr phenyl - pyrazal.in

fc%fi’rstey'ééh%&amocéhyﬁmemﬁmq h,stbésf& ter-octyl-phenyl)-3-(4-
5K R b i ) SRS Mo 28 ot 1
ﬁlhﬁ)ﬁ%ﬁ/ % q%c%ld'stjtzr?@ﬁ-?f@%ﬁ?f-ﬁ{l{%yh-p%ﬂ{zﬁhhg,rl—(4935%@191;11%11)!1)-
(1<4 iods aﬁ l‘fkﬁﬁié %e-{kﬁ%éﬁzﬁlehgl)-\ﬂy}ﬁgﬁﬂé’,ll)-(43’téﬁlo3é[3¥-|ph§ﬁﬁ$l§~(4~
Q&ﬁBﬁ@m&ﬂ}l; 8- (ﬂtér%ﬁﬁzl’ b)xexilid)(-ﬁyrﬁﬂﬂﬁﬁ}’ | -(#teH-Whey1-phdnfyt)dnel-

ecyl - phenyl ) - pyrazol i'ne

tt-ooyHagsa 5-{@-@@1’-6&@1’-@11&@2%91‘%&&' )-(Bdédecsioplaayl)-3i/tert-
ryl)-5-(4-dodecyl - phenyl) pyr azol i ne,

bulyd-s(oyl)-6r(H- tmwtﬂ*phﬂﬂsﬂ)@mkelﬂreyll%(Mﬁﬂ!vhﬁyl-ﬁhélﬂ*ll-bﬂ-
utyl-styryl)- - tert-butyl-phenyl)-pyrazoline,

Hoderyl- Btmel) 6-(moylecytb@hm)amazam J1thaogecyl-ph¢md -2 4-tert-
oct | - st 5-(4-tert-octyl - phenyl)mpyrazollne
chspisssaror ob@}rﬂb&ra&bwrzzohne 1-(4-terk-dctyl-phenyD)3-(4-
%iscyﬁf,fg@)éh (&élotd%a i—gﬁr{a%ﬁ/nle) 1.3, 4d11§uet§1t- peny-pLe
RSB Zhone fﬁ%ﬁ%&ﬁfﬁﬁfﬁbﬂg RS-0 Y ety
%tﬁf@gf}ﬁé*‘) RTINS kAT Rt

;(5 tert-octyl - benzoxazol 2-yl) phenyl) - 3- (4-dodecy
I st
5- (4- dog Aiiet Wla&ﬁlyl)nﬁ(zlcf(ﬂqérﬁbﬁyﬂpmﬂywpﬁwme

oxazol - 2 yI)p enyl ) -

dosteayl-3-62, 54dy-tort- Eutslﬁslgﬁd}iﬂﬁ Spﬁ&éﬁibiltyﬂl-)ﬁhaiﬂ}—pmzolme, 1-
1- (4- (benzoxazol - 2-yl ) phenyl)

@Ber@l-dl-(:?t&edﬁ-n butw-b@tyn-ﬁ 2 65d1(xﬁb6ty]}phemrl)t-pWachyineph@w-Idj—tert
yrazoline, 1-(4-(benzoxazol-2 15

W%Dbﬁwl)ﬁ Btmﬂ fspu@nywmazmw I -(é;sydlytm)ubatxl sheayl)-3tstyryl-5-
but phenyl) yrazollne ;

pb fenry -@m@% cﬁ% tgct;bp yhipb ﬁwl -35{3 dl-tert -butyl-phenyl)-5-phenyl-

,b-di -tert but ¥eg } g ert §%t

B 9]11136 )(Sézcg'rtplﬁ uty -pheriyl)-3- (3 dl-tert u styryl (% 5-di-tert-

iln é'f' Pé bl% El%)*(rgzzo ine; 1 H H) pertnl\{utgll g'e o:kazoij b-yl)plﬁ %-3-s¥%yl¥§-

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-

yl)phenyl)-3-styryl-5-phenyl-pyrazoline, 1-(4-(benzoxazol-2-yl)phenyl)-3-{4-tert-

octyl-styryl)-5-(4-tert-octyl-phenyl)-pyrazoline, 1-(4-(5-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 -benzggazol - 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
ert-butyl- styryl)-5-phenyl -pyrazoline,

iOQﬁﬂ(4 6-di -tert-butyl - benzoxazol - 2-yl ) phenyl )-3-(3,5

di - t eftndprecspryroraznlZsylohenyDdr styminSshepHamyraclisgs 1-(4-

z% %Zb%eio% g"(’ﬂ£’§ﬁ’ﬁ’r5§ 6&%‘@% ﬁ&%ﬁ 3 I'(|4|ﬁé’de°3’1‘l3henyl)-pyrazollne 1-
iﬂ%? ngécﬁ’g' Pé’%ﬁ‘%’ 2 'ﬂﬁ%‘mﬁ%[(ﬂ&dﬁcsﬁ- {304 d6Rcyl-phenyl)-

BB, 1 SRR Sl A N e

¢QEBRY e RedyDRb AL HNB 1 R (3-0t- ﬁﬁpﬁsaizoi&mm Pﬁéﬂyl)-ﬁi (4-tert-

pyrazol i ne "corpounds’ represented by the
foetylstyayl§-5)(4vbreloetyl-pBerdi)-pyratoie! h(4$ﬁadd&yhaa&o§azol-2-
tert-butyl group are nore preferable. Anong them
phany)-3-84-¢ett-butyl-styryl)-5-(4-tert-butyi-phenyl)-pyrazoline, 1-(4-(5-tert-
tert-butyl-styryl)-5-(4-tert-butyl-phenyl)-pyrazoline
ibutybdenioxatar2-yl)pheaiB3at-dodebylRtyryhei-(4rdodesybphangy-pyrazoline,

havi ng a benzoxazol e group are artrcularl referable
fl di-(@rdodessgbsnzaxapolghyDpleanybes- tent @tweﬁrm teasrocztmle
H]%"H" nor e preferably used i skl ess ex
B é) pﬁ'@;ﬁr ne, 1- (4-(5-tert-octyl-benzoxazo1-2-yl)pheny]?3 (4-dodecy1-styry1)
yl ert-b
Stlfrptp AR Epy il TR ol hSBors s pteny))-3-a

B8 %ﬁ&é.(ﬁ F A AL e R
PS5 e RN ARSI, Lot

?1)99&1)&)03 D B0dRYerfIBRS1-st9FRY-S- (B! %ecfl-ﬁé@%hﬁdlpﬁ@rgﬁ) gfrggel??

by mass. The npst” preferable range is
Pood3y mass. This anount is 0.001 % by nass or nore
fromthe viewpoint of inproving sensitivity and

r esol bi(#-genzéazahd-yilphadiy-by(2 Fedigevbutydstyril)-SAl2{hdi-tert-butyl-
vi ewpoi nt of inproving conpatibility with the
pheryiopyrazaling, bﬁ‘l-f(bmzomdl -2Hytphenil -3 -6 6 pliinybryl-styutyl )e5-(2,6-
nononer. having a ter

d1-n-butyl-phenyl)-pyrazohne, 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-tert-butyl-benzoxazol-2-yl)phenyl)-3-(3,5-di-tert-butyl-
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-phenyl)-

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 formula (1), an addbglonal pyrazoline
conmpound may al so be used in"Conbi nation therewith in
the photosensitive resin conposition of the present

i nvention. Exanples of such a conpound includ

1- pheﬁlmon& tbelprr@mhmlmmpom}mypl)&s@n@bxﬁnemgrabﬁenyla)(l),
pyrazol i ne

yﬁﬁ@hﬂ% coylnmm#%mrmmyql bmﬂ;ﬁr ganprab fqrmubal whersing ep ¢ or both

EEE B s ter i enbon areigere dsfershiany Amos sty |-pbenyl-3-(h

écrflﬁ etgi/-ﬁwg?-(ga-gﬂ%hv&-%b?}ygz-g%lﬁ%cgine Js,perticularly preferable.
A AR e b Bty et
e%m i [;%k ‘-Sb%% e With!a W RRIERH 8¢ 400 % gﬁr@éﬁﬁfﬁﬂly used in

pyrazol 1 n€ conpoun erts

%ﬁﬁﬁl‘e&d S@ositl eAhfonphedn Us ed(UehzSQE0L 9hpehyy)3-(4-tehebutyl-

phot opol yneri zation initiator (c) contalnlng a

eeaARSY U absbatylphehyd)-porakOlaRal pheiculdddiptdferable.

constituents In addition to the constituents descri bed
abai7¢, col ori ng substances such as dyestuffs and

pi gments can be adopted in the photosensitive resin
conpo$he phrtosshsitive respy emgepusitiomafiibe pmsermawpu@sm@f/ contain
such col ori ng substances i ncl ude phthalocyanlne

gre ehmoa 9fthe romppexngds represerted byrthegeneraljfpianyia (3 2"éhe total

Bt odb I ot kbt
i .eo A A
B R R SR
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 (1),
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-phenyl-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-phenyl-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, netRhyl.ene brom de,
tri bronmonet hyl phenyl sulfoné carbon tetrabrom de,
tris(2,3-di bronopropyl) phosphate, trichl oroacetam de,
agal i odi de, isobutyl i odide,

3 -trichl oro-2, 2-bi s(p-chl orophenyl ) et hane, 20
hexachl or oet hane, ' and chl orinated_triazi ne conpounds.
Each &h@eri’m@ﬁensméfemla PPWQO%Q% ofthe presemt inyention, the

f f 0% b
gﬁ%{zrgﬁ%%q ﬁr@e L6t SEASBERL FIBTFS THEruseRd fpmbigation with the
B85 e S SR LIt ™

ﬁra O?r form ng) properties and is preferably 10% by
Ss'or less fromthe 25 viewpoi nt of having the

contrgét A B MBERorRRRART and unexposed parts and
mai ntarni ng storage stability. [0061] -27- For

| pr ow aitidifroRR@Eortiaizhtsi de¥crRd aBoWY, 38Rrifk SGstdnkcis ich as

t he photosensitive resin conposition of the present

idpestiffs sd piginents chbé Bdoptéd @fthe plastodehsitivé Flin composition of the

phot osensitive resin conposition should contain at

ipement invention. nEra&mplespbsuch (co)oringashibstareds inchube tphthatpegamine

consi sting of radical polynerization inhibitors, 5

Igegenotrystal bkt methy ceangeoile dlue 2B, |vaszt@n@blueﬂndn¢u®sgrg¢n

such rad|cal ol ynmeri zation inhibitors include
ﬁyhgpmmn ¢ gEReBqui none, pyrogallo

ga P ht h Y lﬁfg]r#f}maﬁt’%; }pr%‘{%g ¢ aE) %S::ehp Stosensiive. %s&hgogﬂogl%on of the

Rﬁﬁsﬁé}{%ﬁeh 0§ ?ﬁﬁ@?&wb @ﬁﬁfébﬁrh&{;& é. 2Examples of
Shiif ARELRGRN WAL %E?%&Hﬁ)&}é@nﬁ%oﬁ% Aefion80Ftivorpy dyes

I phenyl n m ne rreover, exa

B&A Bﬂhééxﬁ&%ﬁo%nﬁél‘:' IeEienples?ofnORNBLLT éo?:ﬁfﬂuﬁds fhiclude amyl

bromide, isoamy! 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]



10

15

20

25

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(N2 15 -7
hydroxyethyl)aninonethylene-f,Z,S-benzotriazoIe.

Mor eover, exanpl es of the carboxybenzotriazol es

i ncl ude 4-carboxy- 1,2, 3- benzotriazol e, o
5- car Besdmproving thedieabstabilitioand stogagastability. of the photosensitive

et hyl hexyl ) am nomet hyl enecar boxybenzotri azol e,
Rps@{m@gﬁ/sjt)go_n of the presg/nt ?nvention, it 1); further preferred Sxat the

SRkl By SRR SR &R URRA St b ehecoripind(s)
h | ) am noet hyl enecar boxybenzotri.azol.e.. [0063]

S Fit ehR B P GRS PO GivaiPs S

hoh i , ﬁ;l&txl A nd carboxybenzotri azol es

lgg%ié)gﬁézg{%’r%@:ra 35/' . Fa?gl % by nmass, nore

pr ef egghh¥led oPsuchkfidal ?b%éfﬁ:ﬁﬁon iHRiBitoRIRERe ?_Smethox)g)henol,

preferably 0.01% by mass "or nore fromthe 25 vi ewpoint

alydiogmbhe, PyrapalioR aapHthylRinldel derd-u m@team,t@?midﬂdtme, 2,6-

resin conpggirtlon aﬁ% ?s nor e prgerably 3% by mass

di-tdrestyl-p-arasbl) @, 2V-ntethyl emdbistd-nnahyliGic-hgylphail), 22t v.

[ 0064] -28- The photosensitive resin conposition of

methyberebisit-ethyl-6t¢rt-dntyiphenol)s nitrosdphenydbydrax yanzine aluminum

addi tive such as a plasticizer. Exanples of such an

sdts end/diphenyilnittesamjng.col esters such as pol yet hyl ene

@ycol, pol ypropyl ene gl ycol, pol yoxypropyl ene
g §¥$xyethylene et her, pol yoxyet hyl ene nononet hyl

pol YoM BENST BB yES sRup e R baepnot, -
e e S
A e e R T

By&@kﬁémﬁwﬁm%%y%m BSIbeRzotrididdldut Y citrate,
triethyl

|"Citrate, triefRyl acetylcitrate, tri-n-propyl
acet yMeoiréovet, @xarfiplds bf the caAfboRybetizyiriadsles ilchide 4adaeboxy-1,2,3-

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 mass,gThis amount is

preferably 5% by mass or noré fromthe 15 vi ewpoi nt of
suppressing delay in developing tinme and inparting
flexibility to a cured filmand is preferably 50@6b¥
mass dhe pbetesdnsigiveresin oorapgsition ofshe prepgnt inventign may optionally
insufficient curing and_cold flow.

Lppiginaadditivesuch axa plastisizgsi Ew@ﬁplleg 38?@33 ap@dditiye include
e R Sl o R
ESLRST bl e e B BRIBR AR Gt bl ot oo} S ypmpyiene
ool Stheb Tolvoy bk BohShrbblitle Apomahpiiettsy,
Eﬁlﬁ&?&ﬁﬁl_@ﬁén{oﬁé&h 1%&%1@%@}?&%&%@%%&, @nd e

otoSensitive resi n conpos o that 25

@hlehé 685 &1ERshdekitN eftief] whehalld acid est h
POBR ANFche BEYCAMIopAAGAAY cltich Phthalla scid esters such as

dihiodl pheatité, iov@luenssulfohivyidanide) prrolderehulfaiendd bnvde,
resin layered filmof the present invention conprises
sribypilotivate tsiethiyl eitnates triethyd peetylritchte tswppropy! deetylcitrate, and tri-
supporting the layer and may optionally have a
privtdacetyicitratger on the surface of the photosensitive
resin layer on the side 5 opposite to the support.

é] It is desired that the support used here should

RN T T ME N
E)L&%gégs}t}vee%SiEX cgmngtl}s?gorp 1fs 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 ethy! 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 filmns, vinylidene ghloride copolyner filns,
nmet hyl pol ynet hacryl ate copol'ynmer filns, polystyrene
films, polyacrylonitrile filnms, styrene copol yner
fllns polyam de films, and cellul ose derivative
f<Phetpsersitisggesin laysredefjintre stret ched for use, if
necessary. Thqse having a haze of 5 or |ess are
pr ef efapfiotosensitiyg Fesmdeyered ‘élna of theiprepent inKentionsemprises a

re adyantageous in, terns i mage. for erties

Hhgios gttvcas Eisiu it SiRBT o S Wgséh%%%wﬁé aygptipgally
to 30 m| efera exa use
18 ER preheB Sl bR iR of hE BhoiFUaaB S bl on tpgice
| teristic of the protective |ayer used

W#qu&hecﬁgﬁ&geny tive resin layered filmis in that
quggirotectlve | ayer can be stripped easily because
of its adhesion to the photosensitive resin |ayer
suf fi @iieaédided SHAR theduppbt Bsdd ere HEVRPbOR tr@hsphitat SippBAthrough

to the photosensitive resin |ayer. For exanple

petisteli ghilieadiated dropohy @ipopyre dight Sdukddbis Gafisniitteds EBxamples of
preferably as the protective layer. Alternatively, a
fsithma suppettlinciodé polpethylpmaterdphthal atd filans, polydmpyhalkeshol films,
Pat ent plication 25 Laid-Open No. 59-202457 can be
pobryinyl e Oflde film$ v ebloride coprdymenfilos pvlevmalxétmeu thonde
preferabl 10 to 100 m nore preferably 10 to
[fdmsofinylsisne shleridecenohager fYms; w&thyhm w@ﬂ@wﬂ% cm&mer

otosensifive, resin ered fil Eg th

ﬁ!ﬁg@ﬁlﬂ‘, 3}{?‘2‘% lgag'y 553 s, pol%‘rannde
Hifrry @Wﬁﬁ?@ﬁﬁ%sss TS A5 ”S” éeuétﬁge@ggga el

[il'écc‘éggﬂg' o’f‘hos@'hta% %tﬂaxg l)%l ?1 oﬂ(e??ﬁ% ?J?&QI% fel V& fiﬁ'r? thmg a

layer having a Ia ness “pr ovi des “hor

'ﬂﬂﬁﬁé}\fﬁi@kﬁésk {9 rﬁ&xre%ﬂ%ﬁla %B?ﬁﬁ%ﬁﬁ@qu i etfclj}‘nﬁK? Cﬁ}ti'.eﬁﬁg and

sel ect ed approprlately according to app ati ons.
cost performance. A film having a thickness of 10 to 30 pm 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.
Alternatively, 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 pum, more preferably 10 to 50 um.

[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 photosensitivespesin layer, and the
optional protective layer in“order. 10 For exanpl e,
the photosensitive resin conposition used in the
photosensitive resin layer is made into the
phot o¥badiickngss ofshe phasesensisive resin layerin dbe phivitesensitive resin
photosen3|t|ve resin conposition liquid is initial

mopif the presentipysption E%/PTGMY 5 t 19 pmg M@Pre&mlay 7to

sBerm |§>P§Pt0§%gmdy:°:r§§ﬂ ypﬁﬁam ot hiens (gaess Bovides ore

ﬁ?} B0 HisgibeBfor Algha %ﬁ#?é%%ﬂmﬁﬁﬁs Ry tring B e
mﬂ%&é AL e, g e
ﬂot osgg}isriﬁﬁg,ﬁay%ﬁ&g ayé?ﬂ?& 15{, pattern using the

Ive'resin m of the present 20

i nvenhi @RvéeiibnERy kv thefhibdTaf BE aGOpTRd hSi Ridtidd for preparing the
| am nati on step, an exposure step, and a devel opnent
phépsershiBecesiiByeredffild REpiebént iBlcAfich B ldmibsti g tesupport,
[0072] First, the lamnation step is perforned using a
tleenphotdsensiti Whesintlineer, snddhe eptivaial protecties layet iwc&da'd film
has a_protective |ayer, the protective layer is 25

st ri ppewkxampie, tﬂtaavhotftsnmpmeemmmnosmnme@l in theyplaotogensitive
heat - pressed and | am nated onto a base pI ate surface
E@ﬂrhlgyaf ip mide dnte the photessnytiverssin qompositiondiguidsi thhie

sin Ia er be .| anj. nat ed on either side of e
B gteseﬁas 8 e Hor PO A BB SPBAS preg e sugport By use of

b R R 300 b ARG e SRR Rty
A 5 eSS AE,

LG 8B i g i o
lpBSEoBHs e 26Kith RIEEkohérbby prepare the photosen31t1ve resm 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 exposure nachine. If necessary,

the support is stripped, and3 Xposure is perforned

with active light 10 through a photonmask. An exposure
dose is determ ned according to the illum nance of a
lthgbdse pinte, iEnevaskann dn fids proeeduraea hehting enpesatne islgaeerally 40
may be neasured using an actinoneter. [0074] At the

go H6R(T. e Morpyerathedehd presingds performedd viaechr magre imeag e thereby
In the 15 maskl ess exposure, exposure is performed
ompeova theaadhepion pE thegibirined gsistepatteny totthe\base plater uthis

wi t hqQut the use of a photomask., A sem conductor |aser,,
PFOseAvTeytheingessing meayche Reriogmed pying a dyo-stage faainatog gquipped with

Pl ey Re etomoe Rereb iy eDLP BB A Rt v rei

onputer.. 1n i s _case, an exposure dose is
g@{"'égpﬁ]%heel@sgggger T tagoﬁhe illum nance of a |light

%f?ge and the 20 novi ng speed of the base plate.
ﬁ ] Next, the devel opnent step is performed using a

devel apkfheABPBRAEL Y2p is ;?érfo‘?fne& ’ﬁﬁlﬁé h @xpdsiifc MAGHAM. L €S

removed I'f 1t is present on the photosensitive resin

In@ydbary JHE SEFHOLITE bitipphd) And RRYGARSH pBdbinfedalith AGTRVRM
by devel opnment using a 25 devel opi ng sol uti on nmade of

aliroagiue phistoflaklal | A eg@istitel dose isaletdriniied agcorditiged thenitlgminance
An aqueous solution of, for exanple, Na2CO3 or K2CO3

iof a ighf snads andas exhesuagtimeu s Thabxmmisirealosomay be meaJured gsing
devel opi ng sol utions are selected according to the
agactingmeteict eri stics of the photosensitive resin

| ayer. An aqueous solution of Na2CO3 having a
&@%%ﬁntration of 0.2 to 2% by nass is generally used.

A sur faj‘ teacr;{tpbsuarg step, 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,CO; 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 tenpera%re of the devel opi ng
solution at the devel opnent "stép shoul d be kept at a
constant tenperature within the range of 20 to 40C.
[0076] The resist pattern is obtained by the
ahameteristics of drk phiosyensitive esitdayeas eAn aguedus 3dlutign sf BipCO;
at 100 to 300C can further be perforned. Chem cal

hawing taaooeentratiomef 0.2 00 R¥phnomess is gendnally wedpeAfsurfattagt, an
this heating step. A furnace based on a hot-air,
iapti-fograing agent; a smpkh pmepetrivarmiganic splvens ferquamofing gevelopment,

b MR R A S R
SR R b s S e S G Bt

pattern on copper, cl ad | am na S a baste plate or
FOPYIS I PRET LS 13[%" Bayg{: ﬂg%%(g’g?for formng a

r6§jeit Pattern. [0078] First, the step of using a
llno nmet hod such as an etching or plating nmethod 20
to forp ?esfs@?&k&ﬁ & otRAhEELEFHRAGBMeRIRRA stepl! | BCRNR cases, a

the base plate exposed by ™ devel opnent is perforned.
Tefthg SerSit'100Rd BEOE! &R ffthéibel jePloRtied. NeCHE@SiICHltrefigthi @ dan be
fromthe base plate with an aqueous solution nore
sinprovgd Yureek Y paforntiag thihReatidgateppi Agfustdcebased dnsa hot-air,
performed to obtain a desired printed wiring board.
Tinfearedy e farsinfrhted Imavmes cAn el used frothe Datgitg: i ppi ng

iherei nafter, also referred to as a "stripping

7Tdion") is not particularly limted. An aqueous

sol uti of CH or KOH having a concentration of 2 to
5<d>4€tmd° ﬁ?éggo uging st Wlﬂﬁé)@éf%ﬁ smal | amount of a

wat er :Asrgl g& ?orsp?cl)a/uecﬂ}g J?Xnt"é‘é %r?m?ge bc;a%'i)> according to the present

=t

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 frngne> 5 A nethod for
producing a | ead frane accorglng to the present
invention is performed through the follow ng steps
after formng a resist pattern on a netal plate such
addedlobe strippingsplition) | Bys prsfereed thatdhe tempernture|of thesiripping
base plate by the abqove  nentioned nethod for form ng
golutien gt the strinping sten should rmpge BomAldp 78€hi ng t he base
Eé@%ﬁ exposed by devel opnent to forma 10 conductor
rnis perfornmed. Then, a stripping step of

S48 R oticinadedt GBRET oned et hod o producing. a
Foogor sl f s0dicing £158 el hoori b e Bt bivéion is
PR B (O folloind B el orfhifig LSRR PARAAbn 2 metal plate
REEH & dRPer, BCOBSER allBE or h RN HAGeBAIRRSas AHasé plafty B the aBove

resist pattern on a  wafer with a conpletely forned

InSintiohédmiethod Sorefolaig adesibepawyri. ne above nenti oned
met hod for formng a resist pattern. 20 First, a step

of pr birstglthegtapoifietching thie dhsergjatewsposed byalepeppmentdo forsr a
onto an opening exposed by devel opnent to forma
sondistar pattpmtis pemoimedper f or ned. Then, a  stripping

step of stripping the resist pattern is perfornmed in
the sahenAsriRping step AEstrippigg dhexeist Ravem iwerfmmedin the same
pr oduci rinted wri oard, Furthernpre, the
B ap ikl mgtione shedhil B Brdipoins aipugd pifindaned to

t han the.cqlu r plating by 25 etching is perforned
tog%élb? nghreg 1%;;;5‘@%% sem conduct or 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 member for prgcessing a base plate by

a sandbl ast nethod. Exanples of the base plate

i nclude gl ass, silicon wafers, anorphous silicon,
polycrystalline silicon, ceramcs, sapphire, and netal
mat er Tae sesishpatterh Sormpedihyethe methayl foo farmdnpmresistpattepn gan be
pl ates such as glass in the sane way as _in_the ahogve

veed ponprgtective mask membenforiprepessinga pase nlate by asandhlas method.
a sangbl asi treatnent ste f rayi n | ast rye
et or CAmDIsA 0b heess Bairdntinds &R, SHEPE maters apposehss siicon,
cut. of sir.ed depth.and a,. stri,ppi ten of . .
RstrenAins i, Fremi@niapPhicd sop R AIuRbFHs 0, 4 gpvit patem i
e
2Pl Rt Plres e} NERRRE ot e W) g e Bl | BRoned
g 1%:? - _ng I Vi i
P R Bormd g b r 2 paen T 1A QDB of sprayine
bR mAterfalioniaiheTbandd rebiSBlatRA toPréduce aQut SRIEXREE depth and a
fine particles of approximately 2 to 100 min size,
Stiippinsstép 6 refodhg, fbmGBe base@lite, the edsish batkdn pofifon remaining
stainless are used. [0082] 15 The nethod nenti oned
andhebdseplape osing an glkalisedidppiag solotivn ngthe likewembe performed to
convex pattern by a sandbl ast nmethod can be used in
tpeduse e gubstiathayinga fing concavercomiex pattérnan thehege plate.  Known
di SP| ay,. the processing of a glass cap for organic EL,,
thast maferialsage pyedab the sapgblast repimeah sigps eFor example, fine particles
pr.ocessj ng fqr erecting.pins.in a ceram ef.c
9 ARRIp Riateli 2o 140 b Sk SUSD A SICH, 05164C05, 200, glass,
protdu tiaon ofedel ectrodes in a ferroelectric film and
i%h S4TSR ™ et er i al | ayer selected fromthe group
E@@]sti ng of noble netals, noble netal alloys, high
trng point netals, and high nelting point netal

conpo ki .
Che. onhofiethse BaR GRSy s o pRIRLHE  sbarele RS odtcavo

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
described first. Subsequent| ys_a nmethod for eval uating
the obtained sanples and evaluation results thereof
will be shown. [0084] 5 1. Preparation of eval uation
sanpl e Photosensitive resin layered filnms of Exanples

and Cénipathad forerrepasing evaluation wmnlesefxamplesrag Gopgparative
[ 0085 <Pr.epar at. | of photosensitive resin |ayered
fﬁwlefovlﬁ bﬁr@w&@ﬁgﬁr@ti vguwgmﬂaow@sl}qdi heYHNAtng the, e
c osj tion shqown .i n, Tabl an sol.vent were wel |
SPIERR pasplrsrand enebioniaplisdherR s fRHER R ve 1 s n
28&9§Sition liquid. This photosensitive resin
onposition liquid was uniformy applied onto the

surfaqge 9{ BBM?LM‘L&%%SE@@F&N halate filmof 16 m

in thickness as 'a support use of a bar coater and

dri edphotoschsitive ¥eshiF ldyBred filfnks 8F ERAmBRS anPChRpMadvd Examples
phot osensitive resin’layer. The photosensitive resin

lvayeprepadd as Bdlicdgness of 25 m  Subsequently, a
pol yet hyl ene filmof 23 min thickness was | am nated
§8085) protective |layer onto the surface of the
phot osensitive resin |ayer on the polyethyl ene
t@repatationlodpbotosénsitivelresin lnyered filinde to obtain a
phot osensitive resin layered film The nanes of ]
mat er Adthotesensitivexesingsomposition baving theepmuogisionshewn in Table 1
conposjtion 20 liquid represented by abbreviations in
46 p solyentveere psistitred ag mixed togseRase %Pﬁ%seEﬁ‘é‘NB i
to 4 ar.e conpositions free.froma pyrazolj.ne .
somopsiicn ifg) THsdolas ey Pan RPPPHOSHERGH wes uniformly
ver rative les 5. . .a r s
SRR R ETRRGES Gy Grephufiie BB g 16 wan thicknessas
ta@ﬁplwr?ﬁ)eﬂge EMERTH&Br and B8 Fr 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 um 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]
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-36- 41 1 Ex. 2 Ex 3 Fat.

4 Ex. 5 $x. 6

Ex. 7 P-1 173.33 173.33 173.33 173.33 173.33 173. 33
173.33 M1 20 20 20 5 M4 15 15 15 1SIS 15 15 15 3

M5 20 20 20

I\/I-310101010101010 M
Al A2 a22222"'2 A3

20 figf,
8- A4 A503010.i

0.1 0.1 A6 030.1 A703 E40.040.04 0.040.04
004004004 15205030503050505C

6Q7e cerren
ssolatlon Ji_g

.&Ehﬁﬁ

:  f‘Mi7e$t T
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resin composi

tive.

o

Exposmdose'

{mlfem’frmk) ]

j'_pvg

Resolution |

"25/g00d

Adhesion

QSlgocd

i Stomge stability |

- aresnst:snolsuﬂiczmﬂyphotomred,andaremlmmmtfwmed.




M1 20 20 20 20 20 20 M2 14 15 15 15 15 15 M3 10
10 10 10 10 10 MA MS g EEA10.1 A22222 A3
0.3 A40.3 A50.1 A60.1 A7B10.040.040.04
0.04 0.04 0.04 B-2 0.5 0.5 2 50.50.50.5
Compatibility (rank) good go 3 poor poor good
Sensitive 21st " g '2 -.2 Exposure dose (ml/era hank
>20 3 '2 -'2 >2001poor >200/ poor Resolution .' 25/ '2
{QD&@hesion (PIntrark) 25/good '2 .*2 :Storm stabili
rank od '2 *2 good good ': aresist is not
§lalecient |y photavred, and a resist line is not
formed. '2; .undissolved matters remain on the coated

syrface~—angd-evaluatiop-cannot ¢ achi eved. -37-

l-stylyl)-5-(4-m1-butyl-pheny1}-pyram hue

I-phenyl-3-(F N N-diethyl-styryD)- SN N-diothyl-phenyDpyrazoline _;_;;_.;_;;;;;;;;‘;:;féf_ﬁi_ff}fffi:i

L-pheny1:3-(-methylstyy)-5-(d mctplphemylypyrazaline
‘Malachite green

[2.2"bis(2-chlorophemyl) 44 5 S-totrapbems L1 bisndazale
" T-phonyl-3-(&-ierCbuy-syryl)-5-(frtuy-phooyD pyrasoline

1,5-diphenyl-3-styryl-pyrazoline =~ . . .

1-(4-{benzoxazol-2-yl)phenyl)-3-(4-tert-by

|(2.2-bis{4-(methacryloxy

(.2 is{-uehacryloopentacthonyoyclobexylypropsme

e et . L TTTE
thkﬂsdeﬂsdlﬁ&maaﬂuﬁdﬁcbmwhﬁngSQGabynmuaqfaﬂmmmnpumﬁccopayﬁmfhgﬁqgwmqnmmﬂﬁﬁahgfmégﬁgcqqq:j g;¢¢} :5:_
|44 -bis(diethylamina}benzophenone

| methacrylate/methacrylic acid/-butyl acrylate (ratio by mass: 65/25/10) and having an acid equivalent of 344 and a weight-average moleculir §

1vieight of 120000

‘Leuco crystal violet

“{4-nonylphenylheptacthylens glycol dipropylens glycol acrylate (mamufachired by NOF Corp, LS-100A)

_[Urethanized product of hexamelkyleve disocysnate nd psiapropylene hyeol momomatbacryle T

12 |oo-dimethac
3
A4

M-1
M
M-4
M5
Al
A2
A3

1 :Symbol
A3
A6
AT
B-1
B-2
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Fs 1 TC 778 a7vv4N.-i -L.+,r. 2.. 1V Md

vt .r NMQ~Dt~ .~ fV. SH aaaaadaarbaa -38- [0088]
<Surface cleaning and conditioning of base plate> A
copper clad |lam nate of 1.6 in thickness | am nated

with a 35-mrolled copper fiFfmwas used as a base

plate for sensitivity and resolution eval uation. The

5 surface thereof was subjected to wet buff-roll

p08&hi ng (manufactured by 3M Scotch-Brite

(regi stered trademar k) HD#600; passed twice). [0089]

SSurnertlpanng avpganditiomingnfibpes plgtezne fil m was stri pped

fromthe photosensitive resin 10 |layered fjl t.he

sur { aeCOPRE o laggzate pE kA dam IR dhigkiiees lamapred "itha 335um rolled

resul tin hot gsensi t i esin.layer was.l am nate

ot B el 1 Bareinisle foroetyt BhCnd R Saty R Gl Bfion, The
| m_nat ' '

S Rlrebips e Syt BRHE BblHELS (lorbfithlseB9 .

i 1§ . : ; | am nati on

SobicR IS HBte Gilendef HBAGY BassBitvite). S res

gmmur e was perforned in an exposure dose giving the
th Step in a step tablet using a direct witing
el pAswdtenappar at us (manufactured by Hitachi Via
Mechani cs, Ltd., DI exposure nmachi ne DE-1AH, |ight
sour c Whilgahk pblyethylené Gilmdrasatripped 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 8&1 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: 40743 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,COj; 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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20 dom nant wavel ength: 4073 run) according to
sensitivity evaluation described below [0091]
<Devel opnent > The pol yet hyl ene terephthalate filmwas
stripped. Then, an aqueous sq ution 25 of 1 % by nass
of Na2CO3 at 30C was sprayed™for a predeterm ned tine
to renove the unexposed parts of the photosensitive
resin layer by dissolution. In this -39- procedure,
pheseding the minimun tiswpuieqeited to comphitely disgolive sheoingapesed parts of
unexposed parts of the photosensitive resin | ayer was
dls photesensitivewesini Iayenyras definedas the minimum dexpdoningtime.
gﬁghﬂation nmethod 5 (1) Conpatibility test The
sensitive resin conposition |liquid having the

conmposi tLon shown in. Table | was well stirred and
m xedi‘ Thl"é]uf)tfﬂﬁ’t‘?}gtbﬂgi tive resin conposition |iquid

was upy\form y. ied onto the surface of a

pol yemy(?‘)é'i’%%g’gﬁgkﬁfhal ate filmof 16 m in thickness

as a " . [ - :

i it S1E PAStbsceldS fecfl o mp i EORMEY hiViti e Bhpedfion shown in
"@8leN WaYREN stiP&Nand difke@O2TRHA thfcfs&%ﬁiM%siH b&ﬂﬁlééiuon liquid

observed and ranked as foll ows: Good: the coate

s R EBIThIS apPliédérth Hedurfabdof £p6lytBdlleA@ter ahdte film of 16 pm
deposited on the coated surface [0093] 15 (2)

Se tidckness dsya stppbrt by usaofd barrcoatet apbdriaf fod 3 ninutes ésa drier at
after |lamnation, the base plate for sensitivity and
19680 tasfarma photdsensitivnresindayerp o$heh, tlss eogtesl seface wps visually
tabl et manuf actured by Stouffer wth | um nance
whsspyeshangrankesiasifelle#s:l to 21 fromtransparency to

bl ack.. After
Good: tge coated surface 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 ml/em? or less

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

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

Poor: the exposure dose exceeds 200 mJ/cm?
[0094]

(3) Resolution evaluation
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exposure, devel opnment was perforned for a devel opi ng

time twice the mninmum 20 devel oping tine. The base

pl ate was ranked as follows according to an exposure

dose giving the 8th step in_ggstep tablet by which the
resist filmconpletely remained: Excellent: the

exposure dose is 100 ml}/cnR or |ess Good: the exposure
dose exceeds 100 ml/cnR and _is 150 mJ/cnR2 or less _ |

Fai r : Afice adanse ofi} & mivutes afler damination thybasgplaie forisensitiyity and

ml/cnR or Jess 25 Poor; the, exposure dose exceeds, 200

ﬁﬁ%"g‘ﬁ’é’“ﬁ’f afion ¥ps Rgased yia 1%?3#&%&%1 B g iy o the

| apse .of 1 inutes after l.an natio t he base .pl at

F3oRd pant fo b s fL bt attoh " doaielianielf wiSBeeiptdar o

| . . . . r . .

ol RS S R bl il i b R sk ine

Eﬁ&&' ARTREH B rdfst fiHW&eBBﬁnTﬂley fIENE4 RS DebdldsHEvalutl &1

the m ni num devel opi ng tine. m nimum mask I'ine 5

wesdidtionn Which cured resist lines were normally forned

was used as a value of resolution. Excellent: the

val ueEgéellcat thevdl@dof r2seltish 120/ 88 or feg9d: the val ue of

resol ution exceeds 20 pmand is 30 pmor less Fair:

t he vé@lood: the valas of rdsblutior xgerds 20 Ampandie 3D QDD 6 le§sh)

Adhesi on evaluation After a |l apse of 15 mnutes after

| ami n&airghe velne obesselutibnexceeds 3@ pmsi ti vity and

resol ution eval uati on was exposed via a |line pattern
Jat the width ratio of the exposed parts to the

arts of 1:.1. Devel opnent was perforned for

ghigp@\?ﬁg}@ﬁpﬁﬁviﬂpﬁ@qw ce the m ni num devel opi ng
e T B e 4 S S o

solution 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 pum or less

Good: the value of adhesion exceeds 20 um 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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adhesi on. Excellent: the value of adhesion is 20 pm or
| ess Good: the val ue of adhesion exceeds 20 mand is
30 mor less 20 Fair: the value of adhesi on exceeds
30 pm [0096] (5) Storage stquLity eval uati on The

pol yet hyl ene fil m was strippeé fromthe photosensitive
resin layered film The light transmttance at a
wavel engt h of 600 nm was neasured using an W-vis 25
sletived tromtthe polyethylene tevephthalate Stia dhe transnpittance\vf2h6) |
In this procedure, the sane polyethylene

trdptosensitieesin layeradfim gered iaha tempepatnesd SASE and bumidityrof
ePsp et msiered ! SoA2H % Gad husdieiy ok s0vctpr 3 days.
SRSl R e LSRR AL Rk fis B The biftehos prercot

t0eRANE Photosensitive resin layered filmstored at
aa toerrperature of 23C and humdity of 50% for 3 days. 5

The pleRbaS@e diffdrufeelif ThRsnhitdeOf 600 hifl 1$96ss inkady,
according to the difference thereof as follows: Good:

t he dipbée ipdiffedeficd marminitian0e 8 600 R PN, bBmofs S
than 10% Poor: the difference in transmttance at 600

nm i s310Bvalnatiarresulfs. Eval uation results 10 The

eval uation results of Exanples and Conparative

Exanp(Ths evaluatiomaesults of EXainples 2nd Covhypetative Examples are shown in

3pagl icability [0047] 15 The present invention can be
@apleized in the production of a printed wiring

Industrial Applicability
[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.



board, the production of a lead frame for nounting an
| C chip thereon, and the precision processing of a
netallic foil such as the production of a netal nask,
the production of a package,gsuch as BGA or CSP, the
production of a tape substraté& such as COF or TAB,
t he production of a sem conductor bunp, the production
of a 20 partition for a flat panel display, such as an
| TO el ectrode, an address €La&iMSode, or an

el ectromagnetic shield, and a nethod for producing a
substrate having a concavo- convex pattern by a
sandblast net hod. -42- CLAIMS 1. A _phatosensjtiv

desi n%%@%lﬁlwcélﬁépaﬂ’?émpﬁ éEmB‘;‘ﬁe’é%ﬁﬁH}Y compgisings {2) 2§ to

ey el e @Sas‘eg‘ﬁa%ﬁ%a“ g @%%‘E;w%‘ﬁﬁigmf arfoxy!
MDNONEr . as_a co nerlza

5 B RheATng riRPRe St Brog aB0R st By AR hA A Pt
@5@&1%@& 108! 9 Bbo Qﬁd §%%;?e Qvégg%%%lecu{a?%%E 8¢ 36'06’ tBBSooooo
| Zza

an a e nononer

gﬂasifot-ﬁg@g Xh?a&%ﬁﬁi addhitioH S zﬁeﬂihﬂ’é MbAGAE }Qa'i/ﬁigoat 1éa§1) one

0% by mass of a ot opol yneri zati on

keriinad byl @ bmafirited grodgX@R 01 b 0% fdssfaand (d)

0. 001 Fgﬁlo 10% by nagg gfﬁg pyrazol”ﬁgéconpound

phpopslghnieaidatinn inhiatdrebhriringa fexwardbisinfidazold; and (). 0.001 to

[Chemical Formula 1] (B)b N,, ~ 1 } N (Aa (wherein
10 A%y mash of agyriroline eprapoieut represenpediyethe fallowing tgeneraint

sel ected fromthe 15 group consisting of an aryl

derewda (Ix heterocyclic group, a linear or branched
f yl roup having 3 or nore carbon atons, and NR2 (R
%ﬁ?@@ %FWE%W drogen atomor an

@p L

(wherein A, B, and C each independently represent a substituent selected from the
15  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
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-43- al kyl 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). 2. The photosensitive resin

conposition according to claigmn1l, wherein the

pyrazol i ne conpound (d) is a pyrazoline conpound
represented by the followwng 5 general fornmula (I):

[ Chem cal Fornul a 21} {B}b (CGc (Aa (wherein B and C
abiyh grovgksaad gech ofia, begndesrepresents am édeges of B taAcirevide that the
al kyl group, having 3 or nore carbon atons, or NR2 (R
Wé%%éﬁb%cﬁlfﬁfd?rﬁgﬁn atomor an al kyl 10 group) A

oA o G S i

and a.linear r.anched R haV|
Bredind %ﬂxmmdg 33 P Binfne Yo B Repiep i Y -fo%wmg
ﬁ£ Tg 3. The photosensitive resin
gbnp05| Ion ccordlng to claim1, characterized in
%?ﬁﬁg | i ne conpound (d) conprises
Hﬁ%n%ﬁp (4- %%rt butyl -styryl)- 5 (4 15
tert butyl phenyl) pyrazorrnE'or ........... T

Sty@'

m xt _u_r__ﬁ':“ t
conposif

char acfrl zed |
nonomer

fol | owi ny

represented: by the |
or amxturethereof ;_-:

(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 claim 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.
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O-D-0 -J .-CHg H3C---CHa ORI
D-fIEEO-C---CCH [/Il/]/Ini ~~1~1 (wherein each of
Ri and Rz, which nay be the sane or different,
represents H or CH3; each of,,D and E, which 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 units my
Hav e Ehophotksensitive nesimearnpasition ascording teaoy obelaims 1 tep3,
and n2 represents ositive integer, and
Fh%ra%tm@fm ipat thepaddifon miﬂnﬂzza%k mopemer3b) consgins a compound
- 1 P1

ey the Mllopes esnerd ?Q rila (1) or/a compnd pepeeseqiod by the

111 2 (wh h
Soticng stpesa fopila iifiegr sminie et O ST Terent o
'[@ﬁ’érﬁi%&lrﬁ&mlﬁllaof]

(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), and

[Chemical Formula 4]
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CH3; each of F and G which may be the sane or
different, represents an al kylene group having 2 to 4
carbon atons, and when F and G are different, -(F-O)-
and -(G 5 0)- repeating unitggmay have a bl ock or
random structure; and each of pl, p2, ql, and g2
represents O or a positive integer, and the sumof pl,
p2 qI and q2 is 2 to 30) 5 A photosenS|t|ve reS|n_

onto a supp
patter n,o_;__

photosea |t|ve re in
5, ) | step

a lead. f

acCor'dl nE'

pI ate,

a sem condudt or: package conprising the step of -
et ghCng or hat i ng a base pl ate having a're's'i'St" : _
patter\hct,d/rred by ‘a net hod acqprdllﬂg to claim6 or 7
11. A rrihod for. produm ng a s bst .ate haV| ng a

ding tgﬂzl aim 6 or 7. 10. A met hod for.- produm ng

concavo-iconv
processi:
pattern

for

(wherein each of R; 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
group having 2 to 4 carbon atoms, and when F and G are different, -(F-O)- and (G-
0)- repeating units may have a block or random structure; and each of p1, p2, q1,
and g2 represents 0 or a positive integer, and the sum of p1, p2, q1, and q2 is 2 to 30).
5. A photosensitive resin layered film obtained by laminating a photosensitive
resin composition according to any of claims 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 claim 5, an exposure step, and a development step.

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

that at the exposure step, the exposure is performed by direct writing.
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8. A method for producing a printed wiring board, comprising the step of
etching or plating a base plate having a resist pattern formed by a method according
to claim 6 or 7.

0. A method for producing a lead frame, comprising the step of etching a base
plate having a resist pattern formed by a method according to claim 6 or 7.

10. A method for producing a semiconductor package, comprising the step of
etching or plating a base plate having a resist pattern formed by a method according
to claim 6 or 7.

11. 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 6 or 7.



