FP0O6- 0150- 00 DESCRI PTI ON PHOTOSENSI Tl VE RESI N COVPOSI Tl ON, AND,
PHOTOSENSI Tl VE ELEMENT, METHOD FOR FORM NG RESI ST PATTERN, METHOD FOR
MANUFACTURI NG PRI NTED 5 W RI NG BOARD AND METHOD FOR MANUFACTURI NG PARTI TI ON
WALL FOR PLASMA DI SPLAY PANEL USI NG THE COVPCSI TI ON Techni cal FRO@E-015H040L]
The present invention relates to a photosensitive resin 10 conposition, and
to a photosensitive elenent, a resist pattern formng nethod, a printed
circuit board production process and a plasma display panel barrier
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Technical Field
[0001] The present invention relates to a photosensitive resin
10 composition, and to a photosensitive element, a resist pattern forming
method, a printed circuit board production process and a plasma
display panel barrier production process that use it.
Background Art
[0002] Resist materials used for etching or plating with conventional
15 printed circuit board manufacturing technology include widely
employed photosensitive elements obtained using photosensitive resin
compositions, or the same laminated onto supports and covered with
protective films.
[0003] For ordinary production of printed circuit boards, first a
20 photosensitive element is stacked (by lamination or the like) onto a
circuit-forming board such as a copper board with a layer composed of
a photosensitive resin composition (hereinafter referred to as
"photosensitive layer") bonded thereto, and irradiated with active light
rays for photocuring (pattern exposure) of prescribed sections of the

25 photosensitive resin composition, after which the non-photocured

sections of the photosensitive resin composition are removed to form a



FP06- 0150-00 resist pattern (developnent). Finally, a pattern is fornmed by
etching or plating of the circuit-form ng board on which the resist pattern
is to be forned, and the photocured sections of the photosensitive resin

conposition are then rel eased and renoved fromthe board. 5 [O0FRJ6-0b50H)

field of flat panel displays (FPD), it is known that plasma display panels
(PDP) are capable of faster display than liquid crystal panels and can be
upsi zed nore easily. Because of these advantages, PDPs have beconme w dely
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10 television in the future is also foreseen.

-

[0005] With such diversifying uses, a great deal of interest is being
drawn toward color PDPs comprising numerous fine display cells. In
a PDP, the front glass panel and the back glass panel are situated
parallel and opposite to each other, and a barrier is provided at an equal

15 spacing between them. The PDP has a construction whereby
discharge occurs in the space surrounding the front glass panel, back
glass panel and barrier. Electrodes, a dielectric material layer and a
fluorescent material are included in the space for display. The
fluorescent material is induced to emit light by ultraviolet rays emitted

20 from the filler gas by the discharge, and this light is visible to the
viewer. In order to limit the extent of discharge to a specific region
and ensure a uniform discharge space while producing display within
the specified cell, the barrier has a shape with a width of 20-80 um and
a height of 60-200 um.

25 [0006] The method usually employed for forming the barrier is a sand

blast method, screen printing method, photosensitive paste method,



FP06- 0150- 00 photo-casting nmethod or nold transfer method. Methods of
formation by wet etching processes have al so been proposed in recent years.

[ 0007] For production of a barrier, for exanple, a barrier material |ayer

is formed on a back gl ass panel on which an el ectrode has been RROGB8d56-Ghd
a photosensitive elenment is stacked (by lamnation or the like) onto the
phot osensitive | ayer conprising the photosensitive el enent bonded to the
barrier material layer, after which it is irradiated with active light rays
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light rays emtted fromnercury |lanp light sources from which 99.5% of the
light with ara@@vﬁiﬁﬁh@tfmcuﬁ fpatterandxpourerofnpreseeibedcsectionsnof thefil ter.
In recent years it has al so been proposed to enploy gallium 25 nitride-based

bl ue | aser |plghtosensitivesrdshatconapesitiongand abeendnfphotocuedgbectivrispof, and
oscillate light with a wavel ength of 405 nm 3

10 the photosensitive resin composition are then removed (developed) to

form a resist pattern. Finally, the resist pattern is used as a mask for
etching of the barrier material layer to form a barrier pattern and the
resist pattern is released and removed.
[0008] Mercury lamps have conventionally been used as light sources
15 for pattern exposure of photosensitive layers. However, mercury
lamp light includes ultraviolet rays that are harmful to the human body,
and therefore worker safety has been an issue. Methods of exposure
also exist that use visible light lasers as light sources, but such methods
require resists that are sensitive to visible light and which must
20 therefore be handled in darkrooms or under red lamps.
[0009] In light of such problems, it has been proposed to use active
light rays emitted from mercury lamp light sources from which 99.5%
of the light with a wavelength of 365 nm and shorter has been cut using
a filter. In recent years it has also been proposed to employ gallium
25 - nitride-based blue laser light sources that have long usable life and high
output, and oscillate light with a wavelength of 405 nm.



FP06- 0150-00 [0010] O her proposals in recent years involving new exposure
techni ques include direct witing nmethods such as DLP (Digital Light
Processing) (for exanple, see Non-patent docunent 2). The light sources
enpl oyed in these exposure nmethods are also nercury lamp 5 |ighiPQ6e0d80<0Gs
active light sources with 99.5%of the light with a wavel ength of 365 nm
cut out using a filter, or blue laser |light sources. [0011] [ Non-patent
docunent 1] El ectroni cs Packagi ng Technol ogy, June 2002, p.74-79.
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[0013] It iswage bf 365tha qiteRfnisihg vefilten dritluenaserdistit soureépsensitive
resin conposition that allows formation of resist patterns with |ight
havi ng a ped0i1 ]t(Nonwpatdrendobumengel JoElestbomiest PacketingmTathaologysi ent
sensitivity and resolution, as well as a 25 photosensitive el enent, resist
pattern fornfug 2802\qel74p79.nted circuit board production process and plasnma
di spl ay panel barrier production 4

Disclosure of the Invention

10 Problems to be Solved by the Invention

[0012] Conventional photosensitive elements, however, are designed to
exhibit optimal photoexposure properties for the total wavelength of
mercury lamp light sources which are centered around a wavelength of
365 nm. Consequently, when it is attempted to accomplish pattern
15 exposure using light with a peak in a wavelength range of between 350
nm and 440 nm, the sensitivity of a photosensitive element for the light
with a peak in the wavelength range of 350 nm to 440 nm is low.
Such resist pattern formation has therefore been associated with low
throughput and insufficient resolution, making it impossible to obtain
20 satisfactory resist forms.
[0013] It is an object of the present invention to provide a
photosensitive resin composition that allows formation of resist
patterns with light having a peak in the wavelength range of 350 nm to
440 nm at sufficient sensitivity and resolution, as well as a
25 photosensitive element, resist pattern forming method, printed circuit

board production process and plasma display panel barrier production



FP06- 0150-00 process using it. Means for Solving the Problens [0014] The
present inventors have conpleted this invention after finding that the
probl ems nentioned above can be solved by a 5 photosensitive resin

conposi tion containing specific amunts of specified conponent04-0056t00rhe
phot osensitive resin conposition of the invention conprises (A) a binder
pol ymer, (B) a photopol ynerizing conpound wth a polynerizable ethylenic
unsat urated bond, (C) a photoradical 10 polynerization initiator containing
a 2,4,5-tri | Lol dazale diner or its derivative, and (D) a conpound

repr esent edalé)ﬁ;é)cfaggeﬂ%% fg‘wi ng general formula (1). [Chem cal Formula 1] Rl
R3 0 R/ R4 15[0016] In formula (1), R and R2
each indepe fﬁiL)Solﬁn P 1 IkyI C5-12 cycl oal kyl, phenyl,

benzyl, 1[%)03%&]%% ]))férseﬁﬁ%% tord' ‘é?e ﬁéﬁed%chlﬁ?q V&tioﬁggﬁ 2and R10

(herelnafter eac I'n epen ently represent rogen al kyl ,

a hal ogen at@irpyaRgs thedhekkms pﬁﬁfhﬂon g2 @&Jekwcw baged bypeazoy! .
When the 20 af olrgtsntlonedﬂgl 20 al grgupai s a C2-12 ea kﬁe groﬁp it may

have 5an oxysiestostRéftivet Wesin tétﬁnﬁasnlcﬁh%éht@ﬁhh N Pedific ARMOUTRY BE
substituted W th hydroxyl. The C5-12 cycl oal kyl group may have an
specified components.
[0015] The photosensitive resin composition of the invention
comprises (A) a binder polymer, (B) a photopolymerizing compound
with a polymerizable ethylenic unsaturated bond, (C) a photoradical
10 polymerization initiator containing a 2,4,5-triarylimidazole dimer or its
derivative, and (D) a compound represented by the following general

formula (1).

[Chemical Formula 1]

R1
4
R3 Q R7
R4 R®
(L »
RS R®
Rﬁ 0 R10
\Rz
15 [0016] In formula (1), R' and R? each independently represent a C1-20

alkyl, C5-12 cycloalkyl, phenyl, benzyl, C2-12 alkanoyl or benzoyl
group. R, RY, R, R% R’ R%, R? and R"® (hereinafter, "R3-Rm") each
independently represent hydrogen, C1-12 alkyl, a halogen atom, cyano,
carboxyl, phenyl, C2-6 alkoxycarbonyl or benzoyl. When the
20 aforementioned C1-20 alkyl group is a C2-12 alkyl group, it may have
an oxygen atom between the main chain carbon atoms, and may be
substituted with hydroxyl. The C5-12 cycloalkyl group may have an
oxygen atom in the ring and may be substituted with hydroxyl. A



oxygen atomin the ring and may be substituted with hydroxyl. A 5

FPO6- 0150- 00 phenyl group for R and R2 may be substituted with one or nore
groups and/or atons selected fromthe group consisting of Cl-6 alkyl,
hydroxyl , hal ogen atoms, cyano, carboxyl, phenyl, Cl1-6 al koxy, FRﬂé@d)ﬁQ-%d
C2- 6 al koxycar bonyl. A benzyl group may be 5 substituted with one or nore
groups and/or atons selected fromthe group consisting of C-6 al kyl,

hydr oxyl , hal ogen atons, cyano, carboxyl, phenyl, C 1-6 al koxy, phenoxy and

C2- 6 al koxyc \ r . bst | | ne or
nore groups @E\%ﬂgrémgﬁofr?g%sﬂé%%gdﬁWom E%It%ﬁtgggvg%ﬁn@éswhg&g%%pg al kyl ,
hydr oxyl , 10 g o] o] p 11 nGl- (@XY, enoxy
and C2-6 al oxbga?{)bgﬁéll @FB@@W%‘E%o%?E&??%‘Sﬁe er?gmﬁi(;?(t 11éwl]nvention
is further ' ' S ARV HSi g _ t and

t he aforerre%rﬁfgr@z’ p%?gg@ngﬁ}?ée 'rrje H’l gacl)llrrpogi’tilgn pg? rrgg gnat Ee3’15
support. [O % i Idrnwe el %&;j a d

sensitivi ty%ﬁ%@gsgﬁ%t g%]ﬁ (F;ir]klblggﬁ?ﬁvﬁﬂty\kll a £ak wa gl gﬁ%ﬁ Plél g_eb_get ween
390 ngn  and GitimmedT With iohe8t ﬁhMré’?‘i@Hﬁ@ FRVyE AtdPRade] BreHOfONS ithe Ve

el ements have | ow optical density for this wavel ength range, or in other 20

words are u?biwp toomsitingi eMtCv-hakyh hiydadxyin hﬁﬁag@vgit@m; heyage, such
|

that it is fficult to initiate polynerization of the (B

phot opol ymer ¢arbogyt, pheayi dC1R6 Hikopyoplesenst hhd dC2ieakokychtbarsyla Aeature
of the photosensitive resin conposition of the invention that it contains

(D) a conpoubehzeprgeaptradyalsgbdeesudistitotedivith dde ion mo5gemees dndtbranount .
The photosensitive elenment of the invention is also
atoms selected from the group consisting of C1-6 alkyl, hydroxyl,
10 halogen atoms, cyano, carboxyl, phenyl, C1-6 alkoxy, phenoxy and
C2-6 alkoxycarbonyl.
[0017] The photosensitive element of the invention is further provided
with a photosensitive layer comprising a support and the
aforementioned photosensitive resin composition formed on the
15 support.
[0018] Conventional photosensitive elements have had low sensitivity
and resolution for light with a peak wavelength range between 390 nm
and 440 nm. This is mainly because conventional photosensitive
elements have low optical density for this wavelength range, or in other
20 words are unable to sufficiently absorb light in the wavelength range,
such that it is difficult to initiate polymerization of the (B)
photopolymerizing compound in the photosensitive element. It is a
feature of the photosensitive resin composition of the invention that it
contains (D) a compound represented by general formula (1) in a

25 specified amount. The photosensitive element of the invention is also

constructed using a photosensitive layer that contains a specified



constructed using a photosensitive |layer that contains a specified 6

FPO6- 0150- 00 anount of (D) a conmpound represented by general formula (1).
The (D) conpound represented by general fornula (1) in the photosensitive
el ement has a high optical absorption characteristic for |ight kPO&0d50-00
wavel ength of 390 nmto 440 nm Wen using light having a peak in 5 the
wavel ength range of 390 rimto 440 nmas the exposure light, therefore, it
is possible to achieve sufficient sensitivity and resolution and a
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g
a wavel engt hygbe B0 L Bf B0 'M{)@ usingl BoHOhat el & pealinconpound

represented by genetral fornu in the ot 0s lve r conposi tion,

R ang R2 reﬂfee%@difelgggﬁ& (?:%r%éo of9390Psm2 ¢ 4%0 R heRheserposier Bght. [0020]

The photosensitive r sition 1s useful for formation of esi st

patterns by ghepeforelitt i3 pogiiblehfy abRicverQdffidiént Senstaviyedtl hesclfitibange of
350 rimto 440 nm ’[0021 The resist pattern form ng nmethod of the invention

conprises a amdod aaeiREddtoMe resiserforal. M Thes{BP ¢ompbual eepresémedndit i ve
| ayer made of the photosensitive resin conposition is formed on a board, an
exposur e st egemeraifiormuda eflor iethes photosensitive redement oslsoshas ve Higher 25

are exposed to light having a peak in the wavel ength range of 350 nm
optical absorption characteristic for light with a wavelength of 350 nm

10 to 390 nm. It is therefore possible to achieve sufficient sensitivity and
resolution and a satisfactory resist form even when using the total
wavelength range of light from a mercury lamp light source, which is
centered around light with a wavelength of 365 nm as the exposure
light.

15 [0019] In the (D) compound represented by general formula (1) in the
photosensitive resin composition, R! and R? represent C1-4 alkyl
groups and R*-R'° represent hydrogen.

[0020] The photosensitive resin composition is useful for formation of
resist patterns by exposure to light having a peak in the wavelength

20 range of 350 nm to 440 nm.

[0021] The resist pattern forming method of the invention comprises a
photosensitive layer forming step in which a photosensitive layer made
of the photosensitive resin composition is formed on a board, an
exposure step in which prescribed sections of the photosensitive layer
25 are exposed to light having a peak in the wavelength range of 350 nm

to 440 nm, and a developing step in which the exposed photosensitive



to 440 nm and a developing step in which the exposed photosensitive 7
FPO6- 0150-00 Il ayer is developed to forma resist pattern. [0022] The resi st
pattern form ng nethod of the invention nay also conprise a photosensitive
| ayer formng step in which the photosensitive |ayer of a phottdd¥n§ilo0v@0
element is lamnated on a 5 board, an exposure step in which prescribed
sections of the photosensitive |ayer are exposed to |ight having a peak in
the wavel ength range of 350 nmto 440 nm and a devel oping step in which
t he exposed 154 ' phed to forma resist pattern.
[0023] The plrgyg{%sd&%léh%ﬁ?t%géﬁg dp?eosgﬁ :)rlluiorocess of the invention 10
conprises a Sﬂli’?i ks ehith e | | : Ktive
| ayer nade o['me??Z p otr%ésléﬁga?t?é\% ffr0e5| ngg%%pom tqfoirqﬁ% @%}@egh@%ﬁ%oard, an
exposure st hPridel & pHRSEMR éeqh'é&“sfﬁﬁni t ggenshidly e thayer are
exposed to ﬁﬁgﬂ?nﬁgvi ng-a peai ?tgllvthe yWave engﬁ rsgﬁ’_ge of 350 nmto 440 nm
a devel opi ngnlﬁtéﬁeﬁsﬂti%' Fdj/el'hﬁf@ itPhet deaititt Isv fatdysed! sndgvel oped
S a

to forma resist pattern, “and onductor pattern formng step in which a

condustor paidatD bf  dxqidvede ORtdeibovitichashdseribédie seebas At tthen.
[0024] The printed circuit board production process of the invention may

al so conpri gshetophmditivendayerv erk agrposed niongligherhavinghiac ipddie in2Ghe

phot osensitive | ayer of a photosensitive elenent is |amnated on a board, an
exposur e st ewavelengtls hangeof B5Datntect4(bnm, @nd dhdevpluping atep in whithyer are
exposed to light having a peak in the wavelength range of 350 nmto 440 nm
a devel opi nghsteaqndsad\ﬂ%iod:memétiveméd deivetapsaehi forve alreyist pattedevel oped to
forma resist pattern, and 25 a conductor pattern formng step in which a
conduct or pdt0@3) The printed circuit board pI‘O(ﬁlCthIl process otg the invention

10 comprises a photosensitive layer forming step in which a
photosensitive layer made of the photosensitive resin composition is
formed on a board, an exposure step in which prescribed sections of the
photosensitive layer are exposed to light having a peak in the
wavelength range of 350 nm to 440 nm, a developing step in which the

15 exposed photosensitive layer is developed to form a resist pattern, and
a conductor pattern forming step in which a conductor pattern is
formed on the board based on the resist pattern.

[0024] The printed circuit board production process of the invention
may also comprise a photosensitive layer forming step in which the

20 photosensitive layer of a photosensitive element is laminated on a
board, an exposure step in which prescribed sections of the
photosensitive layer are exposed to light having a peak in the
wavelength range of 350 nm to 440 nm, a developing step in which the
exposed photosensitive layer is developed to form a resist pattern, and

25 a conductor pattern forming step in which a conductor pattern is

formed on the board based on the resist pattern.



formed on the board based on the resist pattern. 8 FP06-0150-00 [0025] The
pl asma di spl ay panel barrier production process of the invention conprises a
phot osensitive layer formng step in which a photosensitive |ayer made of

t he photosensitive resin conposition is formed on a board, an@@@&lﬁ@-@@ep
in which prescribed sections of the 5 photosensitive |ayer are exposed to

| i ght having a peak in the wavelength range of 350 nmto 440 nm a

devel oping step in which the exposed photosensitive |ayer is developed to

: step in whi expor ensi ti ve layer is do

par 1 o pat t0VR ) SO e, BighEY Bindl” bhrich KROELEoR floces B Ahe?
tt . 10 ; T, | | ' : ty f
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whi ch t he p%&%@é&%i{iwela&éym&é i ﬂip?gﬁ)gtgs?ﬂswe %@i&’iegbrtﬂ@sm@ﬁ ngted on

a board, an ‘exposure step”in I ch pres sections o

phot osensi t i f\Rnled/6h aBchre X8R okfird éﬁbtinh@lﬂ resefidlédisactibas b thevel engt h
range of 350 nmto 440 nm a developing step in ich the exposed

phot 0§ ensi t i plsotosaditive deps! epedekpoled Mot Kighi Shaviak! & peakndn ahbarrier
pattern formng step in which a barrier pattefn is fornmed on the board by

etching, baswdvelengtie ramse of 358trarto. 440 hesta developihgseep imwhioh[the27]

According to the invention there are providbd a photosensitive resin
conposi ti on ¢xpused| plwtesémsitimeilapenis developedatot forns awesist|pagtern, badi ng a
peak in the wavel ength range of 350 nmto 440 rimat sufficient sensitivity
and resol ut i @baraer pattpiw forriryg stepeirivenieht 2 barrst pattean tisrforinednong
met hod, printed circuit board production process 25 and plasma display
panel barri ethedrasotddyy etchimgydeaseduorn the rasist pattern.

10 [0026] The plasma display panel barrier production process of the
invention may also comprise a photosensitive layer forming step in
which the photosensitive layer of a photosensitive element is laminated
on a board, an exposure step in which prescribed sections of the
photosensitive layer are exposed to light having a peak in the

15 wavelength range of 350 nm to 440 nm, a developing step in which the
exposed photosensitive layer is developed to form a resist pattern, and
a barrier pattern forming step in which a barrier pattern is formed on
the board by etching, based on the resist pattern.

Effect of the Invention

20 [0027] According to the invention there are provided a photosensitive
resin composition that allows formation of resist patterns with light
having a peak in the wavelength range of 350 nm to 440 nm at
sufficient sensitivity and resolution, and a photosensitive element,
resist pattern forming method, printed circuit board production process

25 and plasma display panel barrier production process using it.

Brief Description of the Drawings



Brief Description of the Drawings 9 FP06-0150-00 [0028] Fig. 1is a
schemati c cross-sectional view show ng an enbodi nent of a photosensitive
el enent of the invention. Explanation of Symbols [0029] 1: Photosensitive
el ement, 10: support film 14: photosensitive 5 layer. Best Mi®&6-0650-00
Carrying Qut the Invention [0030] Preferred enbodi nents of the invention
w Il now be described in detail. However, the present invention is not
limted to the enbodinents described below. 10 [0031] The photosensitive

(ST, coMPOTORBTESk, IS b NeTAHRMART BhS skl DVAS! SRR ap
4 i . . d (h naf
conpound w téﬁlﬁqﬁ?ﬁéﬁ'ﬁ%f %ﬁpéﬁﬁ%hgwg&%ﬁgﬁ%@gﬁnggﬁ (hereinafter

referred to as "conponen ymeri zation

initiator ( LASfibR o fiBphRI to as 15 "conponent (C)") and (D) a conpound
represent ed %_%W{l&ge (1) above (hereinafter referred to as

" conponent g@DZD] 1SPRABSMtive Alefieht M O sﬁﬁ%bﬁeﬁﬁﬁfﬂﬂt thserdeive | -

[ 0032] Conpaonent™ (A) of the inventionis not particularly restricted so

long ;s it ilgyér,pol ymer that is photocurable with the photopolymerizing 20
conpound descri bed hereunder. As exanples of conponent (A) there may be

nent i oned aq;egtimquﬁrr(egfﬂsingoonmthbﬂm‘@midﬁ acrylic acid and al kyl

(meth)acrylate as structural units, or organic polyners such as
st yr ene- bas§0086% Preferegbxnbudiabme fndie mviedeiobasseld riesibves described

am de/ epoxy- based resins, alkyd-based resins, phenol -based resins and 25 the
| i ke. Among inhdstail.corflowener,( Ahe i prgzent eimienyionnds ohoti limmdteldy to the
embodiments described below.
10 [0031] The photosensitive resin composition of the invention contains
(A) a binder polymer (hereinafter referred to as "component (A)"), (B)
a photopolymerizing compound with a polymerizable ethylenic
unsaturated bond (hereinafter referred to as "component (B)"), (C) a
photoradical polymerization initiator (hereinafter referred to as
15 "component (C)") and (D) a compound represented by general formula
(1) above (hereinafter referred to as "component (D)"). Components
(A)-(D) will now be explained in detail.
[0032] Component (A) of the invention is not particularly restricted so
long as it is a polymer that is photocurable with the photopolymerizing
20 compound described hereunder. As examples of component (A) there
may be mentioned acrylic-based resins containing (meth)acrylic acid
and alkyl (meth)acrylate as structural units, or organic polymers such
as styrene-based resins, epoxy-based resins, amide-based resins,
amide/epoxy-based resins, alkyd-based resins, phenol-based resins and
25 the like. Among these, component (A) is preferably one obtained by

polymerization (radical polymerization, etc.) of a monomer with an

10



pol ymeri zation (radical polynerization, etc.) of a nononer with an 10

FPO6- 0150-00 et hyl enic unsaturated doubl e bond (polynerizable nononer), and
fromthe viewpoint of inproving the devel oping property and rel easabili t

it is nore preferably an acrylic-based resin containing (reth)}E6:0160

and al kyl (meth)acrylate as structural units. 5 [0033] As exanpl es of
nononmers with ethylenic unsaturated double bonds there may be nentioned
styrene; polynerizable styrene derivatives such as vinyltoluene,

a- net hyl styr&ﬂglelﬁ f{ﬁgﬁéﬂrﬁtéﬂ §8GbleH Gor?(i @élﬁéﬁ?%le%gﬁbﬁ%g‘%&%’% from .

p- et hoxystyren oros yrene an ene,

N R ;%‘“""‘”E%‘”ﬁpﬂf ?acry f%‘b?c.”%*ﬂé?é opeie é%‘féﬁ@ﬁ%l@% >
(et ) acr vl ijg bk pRAAbl hé—Bhﬁ@J‘)‘@'%ﬁdeHLﬁrﬁﬁ ((fffétﬁ?aimgh gester,

di met hyl am noet hyl = (et acryl te ester I eth oet hy th)acryl ate

ester, glycigd alkyIfhtetBYdVREE a§Stracturdl Andst ri fluoroethyl (meth)acryl ate,
2,2, 3, 3 15 tetraf"'uoropropy! (neth)acrylate, (meth)acrylic acid, a-

br onog net h) @QBB:] Asaxamples b O emshbac Wwith Gthglehic [unsaturared dyublacrylic
acid and R-styryl(neth)acrylic acid; maleic acid- based nononers such as

mal ei ¢ aci d,bomdsei therei dn@jﬂhbérlmentlomdormyMe oy merivabbet biyrendl at e and

nonoi sopropyl malate; and 20 fumaric acid, cinnanic acid, a-cyanocinnanic
acid, itaconderivativks smlnasmmyhohmnepmmethylstﬁm pnmelthy*lstyﬂeﬂe, prONQ
whi ch (nmeth)acrylic acid al kyl esters and styrene or styrene derivatives

are pref err eethylsigretie, PrendthonyStymend;) pathoxystyrent, p&hlem!;tymetnl& apdard to

the invention neans acrylic acid or its correspondi ng nethacr c acid, 25
(et h) acryl gp-bropwstyrgoey| atasrplamidesc or suatpondisng dmdeﬁmqacayé,m

10 acrylonitrile; esters of vinyl alcohols such as vinyl-n-butyl ether;
(meth)acrylic acid-based monomers such as (meth)acrylic acid alkyl
esters, tetrahydrofurfuryl (meth)acrylate ester, dimethylaminoethyl
(meth)acrylate ester, diethylaminoethyl (meth)acrylate ester, glycidyl
(meth)acrylate ester, 2,2,2-trifluoroethyl (meth)acrylate, 2,2,3,3-

15 tetrafluoropropyl (meth)acrylate, (meth)acrylic acid, o-
bromo(meth)acrylic acid, a-chlor(meth)acrylic acid, B-
furyl(meth)acrylic acid and B-styryl(meth)acrylic acid; maleic acid-
based monomers such as maleic acid, maleic acid anhydride,
monomethyl malate, monoethyl malate and monoisopropyl malate; and

20 fumaric acid, cinnamic acid, o-cyanocinnamic acid, itaconic acid,
crotonic acid, propiolic acid and the like, among which (meth)acrylic
acid alkyl esters and styrene or styrene derivatives are preferred.

[0034] The term "(meth)acrylic acid" as used with regard to the
invention means acrylic acid or its corresponding methacrylic acid,

25 (meth)acrylate means acrylate or its corresponding methacrylate, and

(meth)acryloyl group means acryloyl or its corresponding methacryloyl

11



(et h)acryl oyl group nmeans acryloyl or its correspondi ng nethacryloyl 11
FPO6- 0150-00 group. [0035] As exanples of (meth)acrylic acid al kyl esters
there may be nentioned conpounds represented by the foll ow ng general
formula (2), and the sane conmpounds with the al kyl groups subdtR@a:0d80x0@ h
5 hydroxyl, epoxy, hal ogen atons or the |ike. [0036] CH2=C(R11)-COOR12 (2)
In fornmula (2), Rl1l represents hydrogen or nethyl and R12 represents a
Cl-12 al kyl group. [0037] As exanples of C-12 al kyl groups represented by
R12 in 10 g qﬁpl formula (2) there may be nentioned nethyl, ethyl, propyl,
butyl, pent exyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and

H;?L{ﬁl o Slﬁ“f;ioz-"élfﬁgfy@%aén 183, ST ARG, 2051 aél‘éssﬂ*e%ﬁ‘e’w%ﬁi{‘fr :
Lo oot RpEEned: cothpBbhds FRprestritdd e (e | Sliowi perteral TRiiiAA V) &' ©
(meth)acryl 3 , @fidethe 9 'c&ﬁ‘@bﬁhﬂ%rwliﬁat pleeﬁugp gﬁﬂlpg% ﬁglfyét&hi?@ml

(meth)acryl ester. These may be used al one nations of two or

mor e. 5[ 0038] hydiixydeépBef Wl gers atbrs orqpedeNt (A) is preferably 20
conposed of one of nore “polyners with carboxyl groups, fromthe standpoint

of the al kal j008®]eCPR+=YRINCEOOR'* Qich a binder polymer (A) may be
obt ai ned, for exanple, by radical polynerization of a carboxyl
AR e TR bt s e T A
C1-12 alkyl group.
[0037] As examples of C1-12 alkyl groups represented by R in
10 general formula (2) there may be mentioned methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and
their structural isomers. As examples of compounds represented by
general formula (2) there may be mentioned methyl (meth)acrylate
ester, ethyl (meth)acrylate ester, propyl (meth)acrylate ester, butyl
15 (meth)acrylate ester, pentyl (meth)acrylate ester, hexyl (meth)acrylate
ester, heptyl (meth)acrylate ester, octyl (meth)acrylate ester and 2-
ethylhexyl (meth)acrylate ester. These may be used alone or in
combinations of two or more.
[0038] A binder polymer used as component (A) is preferably
20 composed of one or more polymers with carboxyl groups, from the
standpoint of the alkali developing property. Such a binder polymer
(A) may be obtained, for example, by radical polymerization of a
carboxyl group-containing polymerizable monomer with another
polymerizable monomer.

25 [0039] From the viewpoint of obtaining a photosensitive layer having

the photosensitive resin composition as the structural material and

12



t he photosensitive resin conposition as the structural material and 12
FPO6- 0150- 00 exhibiting both satisfactory adhesi veness and rel easability
with respect to the circuit-form ng board, the binder polynmer used as
component (A) preferably contains styrene or a styrene derivatiRo$-8$56-00
pol ymeri zabl e nononer. 5 [0040] Wen conponent (A) contains styrene or a
styrene derivative as a copolynerizing conponent, the content of the
styrene or styrene derivative is preferably 3-30 wt% nore preferably 4-28

wt % and nost = 9 t : . laht. If
t he contentexlﬂg ﬁielggpﬂgﬁé%gf\%f 0 hge%ﬁgegg‘é%éég%@gspé\}m %a%?ié d%g{ Bgegﬁe% erior,
and 10 if it 0 I t,rd ' ' sed in
ize, tendiSgiPfEAE iy Houtt 114 DA poIy R e & (ompBnERETATS
derivative" [ ; ' ' t?FéH?:S : ' : ogen has
been substit@?g%aﬁ}?%ogﬂggg?ﬁﬁéég%f ?gsn orggﬁﬁgﬁgl?gﬁ%mgﬁ{:‘ﬁyg‘?ﬁ% or a
hal ogen at onghohitg. | i ke). 15 [0042] Binder polyners as conponent (A) are
used alone or In conbinations of two or nore. As exanples of binder

pol yners whep0407oVhen @irBpéhén 6Iﬁ‘taﬁi§'§3t?'i‘é§' ¢ 8p s‘tﬂ?ﬁér@ derivaipvdgot i oned
two or rmrgmbi nder pgl yrrr_glr)s coﬂn%}si%d of different acopol ymerizing
conponents, 4 Wapolymefigims neaghposéntethe vohtendi 6f Qh@_nét%fm@@r efrener age
nol ecul ar wei ghts,” and two or nore binder polynmers wt di fferent

di sper si bi | idérivativeny prefesabdy Se30evtispthareqneferablnav2 @ ovido amd tiopde

nol ecul ar wei ght distribution, as described in Japanese Unexam ned Pat ent
Publ i cat i on pefertdbly 13-232%it%%. bied4 3h The totilghtolevelargweighteculfathewi ght
(My) and nunber- 25 average nol ecul ar wei ght (M) of the binder polynmer as
conponent  content is less than 3 wt% the adhesiveness will tend to be inferior, and

10 if it is greater than 30 wt% the release strip will be increased in size,
tending to lengthen the release time.

[0041] The term "styrene derivative" according to the invention means
styrene wherein a hydrogen has been substituted with a substituent (an
organic group such as alkyl, or a halogen atom or the like).

15 [0042] Binder polymers as component (A) are used alone or in
combinations of two or more. As examples of binder polymers when
two or more are used in combination, there may be mentioned two or
more binder polymers composed of different copolymerizing
components, two or more binder polymers with different weight-

20 average molecular weights, and two or more binder polymers with
different dispersibilities. There may also be used a polymer having a
multimode molecular weight distribution, as described in Japanese
Unexamined Patent Publication HEI No. 11-327137.

[0043] The weight-average molecular weight (Mw) and number-

25 average molecular weight (Mn) of the binder polymer as component

(A) may be measured by gel permeation chromatography (GPC)

13



(A) may be neasured by gel perneation chromatography (GPC) 13 FP06-0150- 00
(calculated with a calibration curve using standard pol ystyrene). Based on
this manner of neasurenent, the Mwv of the binder polynmer is preferabl

5000- 300, 000, nore preferably 20, 000-150, 000 and nost pref er adiR06-0150-00
25, 000- 60, 000. An Mwv of less than 5000 will tend to 5 result in |ower

devel opi ng solution resistance, and greater than 300,000 wll tend to

| engt hen the devel oping tine. [0044] The binder polymer as conponent (A) has

L P, o S i ? e TS B L 0.2 O
10 ' | iy 20-80
par 5 by we Bh Shd RaenArE L PR PRy NS b U PR RIIR et 1o

100 parts byref@iahly $500-360/600% nﬂfreC?fHViME{klfﬂl?e%@})WﬁSG,g)g@OBﬁﬂtn@- A

content of l'ess than 20 parts by wei ght dto ren the 15
phot ocur ed Wmmwis,obe-mmng.se%ntm beviess fthafi 5000awdllr esd toi n  poor

coated fil mpropertles when used as a photosensitive elenent. A content

exceefli ng 80repalitin loweradedRloping sdlatidntresiseaidel ahd greattedhan$00,000
phot osensitivity. [0046] The photopol yneri zing conpound havi ng a

pol yneri zablwill 2éhdtdid en tines devielopdg Inemel i n the nol ecul e (hereinafter
referred to as "photopol yneri zi ng conpound”) as conponent (B) will now be

expl ai ned. (@fddichte (ndef pdlyner ast companemvt (Ayrhasd atibpersitmdityi ct ed so
long as it is a photopol ynerizable conpound with a polynerizable ethylenic
unsat ur at ed (MmdMm) tdfe preferablye, 1.8310t land25n6re | preffergbimol @210/ merA zi ng
compounds nagisggrsrifirllitt;ogfe grgaster than 3.0 will tend to lower the adhesiveness
10 and resolution.
[0045] The content of component (A) is preferably 20-80 parts by
weight and more preferably 30-70 parts by weight with respect to 100
parts by weight as the total of component (A) and component (B). A
content of less than 20 parts by weight will tend to render the
15 photocured sections of the photosensitive layer fragile, and result in
poor coated film properties when used as a photosensitive element. A
content exceeding 80 parts by weight will tend to result in inadequate
photosensitivity.
[0046] The photopolymerizing compound having a polymerizable
20 ethylenic unsaturated bond in the molecule (hereinafier referred to as
"photopolymerizing compound") as component (B) will now be
explained. Component (B) of the invention is not particularly
restricted so long as it is a photopolymerizable compound with a
polymerizable ethylenic unsaturated bond in the molecule, and the

25 following photopolymerizing compounds may be mentioned as

examples.

14



exanpl es. 14 FP06-0150-00 [0047] Specifically, conponent (B) of the

I nvention may be a conpound obtained by reacting an a,[ 3-unsaturated
carboxylic acid with a polyhydric al cohol; a bisphenol A-based
(neth)acryl ate conpound; a conpound obtained by reacting an FP06-0150-00
a, (3-unsaturated carboxylic acid wwth 5 a glycidyl group-containing
conpound; an urethane nononer such as a (neth)acrylate conmpound with an
uret hane bond in the nol ecul e; nonyl phenoxypol yet hyl eneoxy acrylate; a

ht hal i [ ; ' i s ¢ ; th
Prke Theee (IRA7PSbectRAR Loripbie)AEY Yot Puf' fivBplitn 38RE] be"a' '504g)
i ke. These may COFTH contb | f . 10 10048]
s pref et R Pin@ bEEHREGLE! {B0tNe P BURSERReE CaBbxPtic WO willt OV OF
one POl YT AR ARBY) U B MRS h 800 (B DA Silpo e 2
e eomponent - ound cbbAnERIA AR tink art 8 Ao ABOLYIE HLT] ML TP o N
d ; hah [ I I
o et A By RGOl UKo Re HoROer Shchs 4 °!! ©
adhesi venesymaR)dR)RAE AsP0UNAD itht B¢ irpdeaié Wond: i ShbcmRledulbgsed

(meth)acrylate tconpound is a conmpound with both (meth)acryl oyl or a

(nmeth)acryl ey hé:ﬂ@g)ptﬂ €8¢ uaseilateat ed d glibondcidabdsed
bi sphenol A—dél?idged - I-M?C( ) 2- C6H4- 131033. [ 0051] As exanples of the

o boxy 11 c a0, B i o Y yarT G a sopas e onhe Li: uTFatsemug e
used alone or in combinations of two or more.

10 [0048] From the viewpoint of more reliably achieving the effect of the
invention, it is preferred to use a combination of a photopolymerizing
compound with one polymerizable ethylenic unsaturated bond in the
molecule, and a photopolymerizing compound with two or more
polymerizable ethylenic unsaturated bonds in the molecule.

15 [0049] The photopolymerizing compound as component (B) preferably
contains a bisphenol A-based (meth)acrylate compound or a
(meth)acrylate compound with a urethane bond in the molecule as
essential components, from the viewpoint of plating resistance and
adhesiveness.

20 [0050] According to the invention, a bisphenol A-based (meth)acrylate
compound is a compound with both (meth)acryloyl or a
(meth)acryloyl-derived carbon-carbon unsaturated double bond, and a
bisphenol A-derived -C¢H4-C(CHj3),-CHy- group.

[0051] As examples of the aforementioned compounds obtained by

25 reacting o,B-unsaturated carboxylic acids with polyhydric alcohols
there may be mentioned polyethyleneglycol di(meth)acrylate having 2-

15



there may be nentioned pol yet hyl enegl ycol di (neth)acrylate having 2- 15
FPO6- 0150-00 14 et hyl ene groups, pol ypropyl eneglycol di(neth)acrylate
havi ng 2- 14 propyl ene groups, polyethyl ene/ pol ypropyl enegl ycol

di (neth)acrylate, trinethylol propane di (neth)acrylate, trinetRB0G-pildP00
tri(nmeth)acrylate, EO nodified trimethylol propane tri(meth)acrylate, 5

PO nodi fied trinethyl ol propane tri (nmeth)acrylate, EO PO nodified
trimethyl ol propane tri (neth)acryl ate, tetranethylolnethane

tﬂlr ;)((32?;(232 gg Ll)rq E@}eﬂst@%&'&gﬁnﬁé hﬁ%@&){n&é{} neg 5%%{'1? W{'ﬁ@% E‘@YH‘{&@f]{ﬁ' icr yl ate
These nmy  bOTOBYISIR SHSSS PAbEHRIFReRcTRraD e@%ﬁ&?%@@ﬁf?ﬁe Tgtes g5
Eﬁ;?; uzirgﬁr@ﬁ@w&a@x' dﬁa%aS?OEBéﬁmeE%?'%'y B Tor EBRIRA @b'gﬁi‘fla% and a
[ 0053 0053] A'seeéléﬁﬁf é %ﬂ?g’pr?’é@)?goﬂl%%@ %“rﬁm%ﬂégggéﬁﬁiﬁﬂﬁ%ﬁ“ Brere may
e tlone - b y

: QuBotified RN Sl EOFGHERGMe
2( ﬁet h)sgif:lryl@éﬁbg@é@%%henyl%@@%ﬁi%%g bt fr(md'qgth ;?4 ?fg
(et eery, ot *°sﬁ2§ ot | oned
2- bi s(4- tﬁé{%@ EE{ %@{%du )ét %é&gé%éﬁﬁﬂﬂ}’#pr o téﬁ%{@f%ﬁ%&? t%?
met h) acryl guhtdeFb iyl Pheny! )&&R&H&h)gcﬁlﬂ S( 4- dipentaerythritol

hexa(meth)acrylate having 2-14 ethylene groups and 2-14 propylene

(
(
2
2,
((

10 groups, and the like. These may be used alone or in combinations of
two or more.
[0052] "EQ" stands for ethylene oxide, and an EQ-modified compound
has a block structure of ethylene oxide groups. "PO" stands for

propylene oxide, and a PO-modified compound has a block structure of

15 propylene oxide groups.
[0053] As examples of bisphenol A-based (meth)acrylate compounds
there may be mentioned 2,2-bis(4-
((meth)acryloxypolyethoxy)phenyl)propanes, 2,2-bis(4-
((meth)acryloxypolypropoxy)phenyl)propanes, 2,2-bis(4-
20 ((meth)acryloxypolybutoxy)phenyl)propanes and 2,2-bis(4-

((meth)acryloxypolyethoxypolypropoxy)phenyl)propanes.
As examples of 2,2-bis(4-((meth)acryloxypolyethoxy)phenyl)propanes

there may be mentioned 2,2-bis(4-
((meth)acryloxydiethoxy)phenyl)propane, 2,2-bis(4-
25 ((meth)acryloxytriethoxy)phenyl)propane, 2,2-bis(4-
((meth)acryloxytetraethoxy)phenyl)propane, 2,2-bis(4-

16



t h) acryl oxyt et r aet hoxy) phenyl ) propane, 2, 2-bis(4- 16 FP06-0150-00

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

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

t h) acryl oxyhept aet hoxy) phenyl ) propane, 2, 2-bi s(4- FP06-0150-00
t h) acryl oxyoct aet hoxy) phenyl ) propane, 2,2-bis(4 5

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

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

e GRS B D2 220
) acr I RHDRERIER BRSPS et 2 251 o(a-  2.2:bis(h-
T e R ARe R B o opene and 2.2 DI o(4 5 iy
TG AR A IUICL: I
ﬁaner - é?og?@ﬁ%ﬂﬁﬁ%ﬁﬁgﬁmﬂp@?m’ﬁﬁﬁ? pI@éII%l’JICg in H}g : af ??Obﬁqj@?-gﬁed
b oL (e, T B
comiat ind BRI erd SSOEBEATB AR e conmolfEIETTny
products of &%#@P%W@%%%@%W%@ggmps at the %’(ﬁégfssi% on, with
25 di i socyanpiRaoRRRARYRHALSRRAGK el RsaRAat e 2. 6-tol ushepis 4

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

R EEEEEEEEE:

((
((
((
((
((
((
((
((
((
((
((
((
((

((meth)acryloxypentadecacthoxy)phenyl)propane  and  2,2-bis(4-
((meth)acryloxyhexadecaethoxy)phenyl)propane. Of these, 2,2-bis(4-
(methacryloxypentaethoxy)phenyl)propane is commercially available
as BPE-500 (product of Shin-Nakamura Chemical Co., Ltd.), and 2,2-

15 bis(4-(methacryloxypentadecaethoxy)phenyl)propane is commercially
available as BPE-1300 (product of Shin-Nakamura Chemical Co.,
Ltd.).

[0054] The number of ethylene oxide (EQ) groups per molecule in the

aforementioned 2,2-bis(4-((meth)acryloxypolyethoxy)phenyl)propane
20 is preferably 4-20 and more preferably 8-15. These may be used

alone or in any desired combinations of two or more.

[0055] As (meth)acrylate compounds having urethane bonds in the

molecule there may be mentioned addition reaction products of

(meth)acrylic monomers having OH groups at the B-position, with
25 diisocyanate compounds (isophorone diisocyanate, 2,6-toluene

diisocyanate, 2,4-toluene diisocyanate, 1,6-hexamethylene

17



di i socyanate, 2,4-toluene diisocyanate, 1 6-hexanethylene 17 FP06-0150-00
dii socyanate, etc.), as well as tris((neth)acryl oxytetraethyl eneglycol

| socyanat e) hexanet hyl ene i socyanurate, EO nodified urethane

di (meth)acryl ates, EO PO nodified urethane di (neth)acryl ates, FrDG-0¢50L0(ke.
5 [0056] As an exanple of an EO-nodified urethane di (nmeth)acrylate conpound
there may be nentioned UA- 11 (product of Shin-Nakamura Chem cal Co.,
Ltd.). As an exanple of an EO PO nodified urethane di(nmeth)acrylate
conmpound there may be nentioned UA- 13 (product of Shin-Nakanmura Chem cal
Co., Ltd.). difsosyanaie, beickeds avelcas trisf(math)aentoxtetaethyeneglycol nore.

[ 0057] As ex_arrpl es of nonyl fnoxyppl yet hyl ene oxyacryl 6%1 conpounds there
may be ment i18REYANY ytaay aetWV@ﬂBra Q,xyaghri dified  urethane

nonylphenoxy nt ylene yl at.e | phepoxy xaeth | ene

oxyacryl at e, z@ﬁal %}Q dl‘ﬁ?edl.gr #{;}aaegsacryla es, and the

nonyl phenoxy, aethylene oxyacryl ate, nonylphenoxynonaethylene oxyacryl ate,
nonylphenoxﬂaﬁéaethylene oxyacryl ate, nonyl phenoxyundecaet hyl ene

%ynﬁlbﬁ't ?Zﬁﬁ@ggﬁvﬁs G FERIPIE b 68 ERL ToRdiiad SrafraccaBrBHHIARS « her e
may be nentione

ohl or - b- Eywpaﬁeéﬁher@ m@azellem@mrm %e‘tlhmroéluﬁﬁpﬁaﬁlapeNalﬁamuﬁ
Y el oY R A3 Tre Y BN &Y L‘? B apB0; Fllgnaditied sEghagpe ™
e erabl v %f?%@ﬁiféﬁ@% hend] bﬁg Eep‘fa”%ﬁﬁﬁﬂ@@%@?gm as

the total ofgGarRoRghl S'Aéhgrrﬁ(flcﬁo(cfgorff]& ). (Brhese may be used alone or in
10 combinations of two or more.

[0057] As examples of nonylphenoxypolyethylene oxyacrylate
compounds there may be mentioned nonylphenoxytetracthylene
oxyacrylate, nonylphenoxypentaethylene oxyacrylate,
nonylphenoxyhexaethylene oxyacrylate, nonylphenoxyheptaethylene
15 oxyacrylate, nonylphenoxyoctaethylene oxyacrylate,
nonylphenoxynonaethylene oxyacrylate, nonylphenoxydecaethylene
oxyacrylate, nonylphenoxyundecaethylene oxyacrylate and the like.
These may also be used either alone or in combinations of two or more.
[0058] As phthalic acid-based compounds there may be mentioned g-
20 chloro-b-hydroxypropyl-b'-(meth)acryloyloxyethyl-o-phthalate, b-
hydroxyalkyl-b'-(meth)acryloyloxyalkyl-o-phthalate and the like.
These may likewise be used alone or in combinations of two or more.
[0059] The content of component (B) is preferably 20-80 parts by
weight and more preferably 30-70 parts by weight with respect to 100
25 parts by weight as the total of component (A) and component (B). A
content of less than 20 parts by weight will tend to result in insufficient
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| ess than 20 parts by weight will tend to result in insufficient
18 FP06-0150-00 photosensitivity of the photosensitive resin conposition.
eeding 80 parts by weight will tend to render the photocured
the photosensitive layer fragile, and result in po&PQ®81560-00

ties when used as a photosensitive elenent. 5 [0060] The

rization initiator used as conponent (C) will now be expl ai ned.

| ynerization initiator used for the invention may be any

PR S LR T e e
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HSP b-raEERAAoTPaec Fir gped for

dtyintof], B Ybe AT Cofipthill the [ARER RN Wbtetbmaes,
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[0061] As examples of component (C) of the invention there may be
mentioned aromatic ketones such as 4,4'-
bis(diethylamine)benzophenone, benzophenone and 2-benzyl-2-
dimethylamino-1-(4-morpholinophenyl)-butanone-1,2-methyl-1-[4-

(methylthio)phenyl]-2-morpholino-propanone-1; quinones such as
alkylanthraquinones; benzoin compounds such as benzoin and
alkylbenzoin; benzoinether compounds such as benzoinalkyl ether;
benzyl derivatives such as benzyldimethylketal; 2,4,5-triarylimidazole
dimers such as 2-(o-chlorophenyl)-4,5-diphenylimidazole dimer, 2-(o-
chlorophenyl)-4,5-di(methoxyphenyl)imidazole dimer, 2-(o-
fluorophenyl)-4,5-diphenylimidazole dimer, 2-(o-methoxyphenyl)-4,5-
diphenylimidazole dimer and 2-(p-methoxyphenyl)-4,5-
diphenylimidazole dimer; acridine derivatives such as 9-
phenylacridine, 1,7-bis(9,9'-acridinyl)heptane; N-phenylglycine, N-
phenylglycine derivatives, and coumarin-based compounds such as 7-

diethylamino-4-methylcoumarin. The two aryl-substituted groups of

the aforementioned 2,4,5-triarylimidazole dimers may be identical to
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the aforenentioned 2,4,5-triarylimdazole diners may be identical to 19
FPO6- 0150-00 forma symetrical conpound, or they nay be different to form
an asymretrical conmpound. [0062] Conponent (C) of the invention contains a
2,4,5- triarylimdazole dimer or its derivative. These phot opolBRG6-0150-00

5 initiators (sensitizing agents) nmay be used alone or in conbinations of
two or nore. Fromthe viewpoint of further enhancing the sensitivity, it is
preferred to use a counarin-based conpound as conponent (C) in addition to

the 2,4,5-tr} limd | i j t i vati t i i
corGTbi nat i onr I al:WFBHm azh%ﬁ‘tcea?:’ﬁ?’enﬁé%r O‘h#’béﬂqﬁé&\éﬁﬂiﬂ\é&. ﬁ%tef@%sﬁgﬂg g%nt ent of
| i

the 2,4, 5-tria5_]¥l61 '.delzole dingr or its derivative as conponent (C) is
preferably Py eg‘A‘F%sc‘HQPWéP ht, nore preferably 0.5-6 parts by weight

R T R T
57 AR e 1% 35 QORI AR

curabil 1y oA RTATE 4AS] mAPBe Bl b e RirknRRReeeS, |
now be expl §uedr mlre MY the FRERPLMtZS fifther BhihRinFih&Rehditivify RO

it is preferred to use a coumarin-based compound as component (C) in

addition to the 2,4,5-triarylimidazole dimer or its derivative that is used
in combination with component (D) described hereunder.
10 [0063] The content of the 2,4,5-triarylimidazole dimer or its derivative
as component (C) is preferably 0.1-10 parts by weight, more preferably
0.5-6 parts by weight and even more preferably 1-4 parts by weight
with respect to 100 parts by weight as the total of component (A) and
component (B). If the content is less than 0.1 part by weight the
15 adhesiveness and sensitivity will tend to be insufficient, while if it is
greater than 10 parts by weight the curability of the bottom section of
the resist will tend to be reduced.
[0064] Compounds represented by general formula (1) as component
(D) will now be explained.

20 [Chemical Formula 2]

[0065] In formula (1), R' and R? each independently represent a C1-20
alkyl, C5-12 cycloalkyl, phenyl, benzyl, C2-12 alkanoyl or benzoyl
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RB ORlo %z [0065] In formula (1), R and RZ each independently represent
a Cl-20 alkyl, C5-12 cycloal kyl, phenyl, benzyl, C2-12 al kanoyl or benzoyl
20 FP06-0150-00 group. R3-R10 each independently represent hydrogen, Cl-12
al kyl, a hal ogen atom cyano, carboxyl, phenyl, C2-6 al koxycar ER(6-0460-00
benzoyl . When the aforenentioned Cl1-20 al kyl group is a C2-12 al kyl group,
It may have an oxygen atom between the nmain chain 5 carbon atons, and may be
substituted with hydroxyl. The C5-12 cycl oal kyl group may have an oxygen

BT . R e RS el 5 e D 8,
% =S o, SR, AR, By ol ol o oo
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e PR A SNt 0 0 SRR, 2
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Egﬁgg)s(%/t ?gﬁ gc ?Ia"i % I on ﬁ[ﬂgg’g‘?%paﬁ%gﬂi@ﬁ%ﬁﬁg/%?%ﬁusef ul for
formation ofg dt%ﬁﬁt%dpg%ﬂ?'}ﬁ%r&xl SXROBHely! GrouBhfor"RY B RPREY' Be' N

wavel ength range o
optionally substituted with one or more groups and/or atoms selected

from the group consisting of C1-6 alkyl, hydroxyl, halogen atoms,
10 cyano, carboxyl, phenyl, Cl-6 alkoxy, phenoxy and C2-6
alkoxycarbonyl. A benzyl group may be optionally substituted with
one or more groups and/or atoms selected from the group consisting of
C1-6 alkyl, hydroxyl, halogen atoms, cyano, carboxyl, phenyl, C1-6
alkoxy, phenoxy and C2-6 alkoxycarbonyl. A benzoyl group may
15 also be optionally substituted with one or more groups and/or atoms
selected from the group consisting of C1-6 alkyl, hydroxyl, halogen
atoms, cyano, carboxyl, phenyl, C1-6 alkoxy, phenoxy and C2-6
alkoxycarbonyl.
[0066] The photosensitive resin composition of the invention which
20 contains component (D) is useful for formation of resist patterns by
exposure to light having a peak in the wavelength range of 350 nm to
440 nm.
[0067] As examples of R' and R? in component (D) there may be
mentioned methyl, ethyl, propyl, butyl, pentyl, hexyl and the like.
25 Examples of combinations of R' and R? include a combination of ethyl

groups, a combination of propyl groups and a combination of butyl
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[0067] As exanples of R and R2 in conponent (D) there may be nentioned
nmet hyl, ethyl, propyl, butyl, pentyl, hexyl and the |like. 25 Exanples of
conbinations of R and R2 include a conbi nation of ethyl groups, a

conbi nati on of propyl groups and a conbination of butyl 21 FPERIGLE050000
groups. [0068] As exanples of R3-R10 there nmay be nentioned hydrogen,

nmet hyl, ethyl, propyl, butyl, pentyl, hexyl, propenyl, butenyl, pentenyl,
hexenyl, heptenyl, ethoxycarbonyl, hydroxyethoxycarbonyl and 5 phenoxy.
Combi nations_of R3-R10 include a conbination of all hydrogens, a

conbi nati on &PYrfe group as nethyl, ethyl, propyl, butyl, pentyl, hexyl,

Ryar oxyet hoxfERRbAAS | ATBlAsn Sty Rerit « HeEtEeBiay tRAtnBgRtened AV a8 i nat i on
Efrjt éﬁghziggrﬁﬁlgﬁfxl?‘fﬂﬂiﬁ'enﬁéﬁﬁ }%ﬁ?ﬁ@en%é?béé@&ﬁﬁﬂf%a?ﬁgﬁ@%ﬁiﬁt’ny|
speg ific zzlor‘!ﬁ%iﬁ’é@’ %Eﬁé@ﬂt eﬁ'ﬂ@’%@%@f’iﬁﬁ OBPFE?F‘S’%?%%%?%@%E)n%&] (D)
0-ai o hoxyar i kEshe srom BTG IRERE TRERe o “Sodbiation. ofln o
comonent {Hsbghel £y diBA JCoRERIou ks HELEY st B 880 O 05
100 bt Doy SRy kAl CTouGaRRrBhh ). R ERROIGRIAR) - A
oo, TGRSR e AR B8, g e
sati sfact or yhaitolgRh, R4 R ESRBIRAIAY TS BGups as methyl, ethyl, propyl,
10 butyl, pentyl, hexyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl,
ethoxycarbonyl, hydroxyethoxycarbonyl or phenoxy, or a combination
thereof, and the rest hydrogens.
[0069] As specific compounds represented by general formula (1) for
component (D) there may be mentioned 9,10-dimethoxyanthracene,
15 9,10-diethoxyanthracene and 9,10-dibutoxyanthracene.
[0070] The content of component (D) is preferably 0.01-10 parts by
weight, more preferably 0.05-5 parts by weight and most preferably
0.1-2 parts by weight with respect to 100 parts by weight as the total of
component (A) and component (B). A content of less than 0.01 part
20 by weight will tend to prevent satisfactory sensitivity and resolution
from being obtained, while a content of greater than 10 parts by weight
will tend to prevent a satisfactory pattern form from being obtained.
[0071] The photosensitive resin composition of the invention may also
contain components other than components (A)-(DD) mentioned above,
25 if necessary. As such components there may be mentioned

photopolymerizing compounds with at least one cationic polymerizable
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[0071] The photosensitive resin conposition of the invention may al so
contai n conponents other than conponents (A)-(D) nentioned above, 25 if
necessary. As such conponents there may be nentioned photopol yneri zi ng
conpounds with at |east one cationic polynerizable 22 FP06-01RPRIER016000 c
ether group in the nol ecul e (oxetane conpounds, etc.), cationic

pol yneri zation initiators, dyes such as nal achite green, photochronbgens
such as trlbronDphenyIsquone and |l euco crystal violet, thermal devel opnent
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The coatng. bl Hkkon THebfas H badLar {951t 86 Vol Mifder e 2

phot osensi tive el ement lication and drying on a support film as

descri bed hemgpaderof A ihOEnGSAPThe tbniPoheles 3RRY 1 16¢ ARRled hi %‘Bbﬁt
10 0.01-20 parts by weight each with respect to 100 parts by weight as the

total of component (A) and component (B). They may be used alone
or in combinations of two or more.

[0072] The photosensitive resin composition of the invention may be
used as a solution in a solvent such as methanol, ethandl, acetone,

15 methyl] ethyl ketone, methylcellosolve, ethylcellosolve, toluene, N,N-
dimethylformamide or propyleneglycol monomethyl ether, or a mixture
of such solvents, at a solid content of about 30-60 wt%. The solution
may be used as a coating solution for formation of a photosensitive
layer on a photosensitive element.

20 [0073] The coating solution may be used to form a photosensitive layer
on a photosensitive element by application and drying on a support film
as described hereunder, and for example, it may be applied as a liquid
resist onto the surface of a metal sheet, for example, an iron-based
alloy such as copper, copper-based alloy, nickel, chromium, iron,

25 stainless steel or the like, and preferably onto the surface of copper, a

copper-based alloy or an iron-based alloy, and then dried and covered
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resist onto the surface of a netal sheet, for exanple, an iron-based alloy
such as copper, copper-based alloy, nickel, chromum iron, 25 stainless
steel or the like, and preferably onto the surface of copper, a
copper-based alloy or an iron-based alloy, and then dried and d@RM-8d50230
FP06-0150-00 with a protective film [0074] A photosensitive el enent
according to the invention will now be explained. Fig. 1 is a schematic
cross-sectional view showing a preferred enbodi rent of a photosensitive

el ement of thesinvention, The photosensitive elenent 1 shown in Fig. 1
conprises a E’f}&p%Pf&FFﬁX? ﬁjgl'and a photosensitive |layer 14 conposed of the

fﬂ?t hor " contt741°A phBRRARHYE enfit it Bhae iﬁgﬁﬁ&sﬁﬁhlﬂ“ %ﬁm@gn% tive
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used as a pr@admpbsitior | forrledr dmetheh@hggsﬁsiﬁlhye_lo,e% it Ifuir@er thus

bei ng | am nated”on both sides of the photosensitive 20 |ayer 14. [0076] The
protective fiédmpiRE Heprdte@iveTdilin | (ndt Nehowd) ReAeringe thé pHuiBsamdtise! vent

resi stance, such as pol yet hyl ene terephthal ate,
layer 14.

10 [0075] The support film 10 may be a polymer film having heat
resistance and solvent resistance, such as polyethylene terephthalate,
polypropylene, polyethylene or polyester, for example. The thickness
of the support film 10 (polymer film) is preferably 1-100 um. If the
thickness is less than 5 pm the support film 10 will be prone to tearing

15 during release of the support film 10, and if it is greater than 25 um the
resolution will tend to be lower. Incidentally, one support film 10
may be used as the support for the photosensitive layer 14 while
another one is used as a protective film for the photosensitive resin
composition, thus being laminated on both sides of the photosensitive

20 layer 14,

[0076] The protective film may be a polymer film having heat
resistance and solvent resistance, such as polyethylene terephthalate,
polypropylene, polyethylene or polyester, for example. As examples
of commercially available products there may be mentioned "ALFAN

25 MA-410" and "E-200C" by Oji Paper Co., Ltd., polypropylene films by

Shin-Etsu Film Co., Ltd. or polyethylene terephthalate films of the PS
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pol ypr opyl ene, pol yet hyl ene or polyester, for exanple. As exanples of
commercially avail abl e products there may be nentioned "ALFAN 25 MA-410" and
"E-2000" by gi Paper Co., Ltd., polypropylene filns by Shin-Etsu Film Co.
Ltd. or polyethylene terephthalate films of the PS 24 FP06- 01F®0860156+0%ks
such as "PS-25" by Teijin, Ltd., but there is no restriction to these. The

t hi ckness of the protective filmis preferably 1-100 m nore preferably
5-50 m even nore preferably 5-30 pmand nost preferably 15-30 pm If the

| am nat 1 on, SRcesuqt A TS0 BLPTERE, b kTl i oS S SRREH 1 P e
for oo bet weahTHe Bt DRGRAT Ub the RIS MIAT s ReRradfl YO0 AES | e

| ayor 14, “anory REREaBly UM, A B, pro el SPRY ARl chREFr . e
becoms 1 ncar Bar ar Dl or D T M G Lt ST Rk e RS o
kneadk ng,  eXSEMVADterd 2 tadr SbrgbIRIRabOH, 9Aile IS drehiBrhenr g0 .

[0077] The photosensitive layer 14 is preferably formed by dissolving 15 the
phot osensi tiyg tesidost Wdse tildn Wil the ihomerbion The prewlcveet fiteh igescri bed

above to make a solution (coating solution) with a sofid content of about

30- 60 wt % ansteférablyppe)such thae theldhesive(foreé beowesrlthié iphiotosuiisitivée
support film 10 and drying it. The coating may be acconplished by a

publicly kndemerel/ahdishegprdtectiexafipheis dower! thad chetathestwemforcoat er

gravure coater, air knife coater, die coater, bar coater or the like. The
dryi ng may Heetaeeanghei suppbratfilito 10506 fthe phattosensiti e layerul 4sandhe isnount  of
residual organic solvent in the
also preferably a low-fisheye film. Fisheyes are contaminants,
insoluble matter and oxidative degradation products that become
incorporated into films during their production by heat-fusion,
kneading, extrusion, biaxial stretching and casting of film materials.
[0077] The photosensitive layer 14 is preferably formed by dissolving
15 the photosensitive resin composition of the invention in a solvent as
described above to make a solution (coating solution) with a solid
content of about 30-60 wit% and then applying the solution (coating
solution) onto the support film 10 and drying it. The coating may be
accomplished by a publicly known method using, for example, a roll
20 coater, comma coater, gravure coater, air knife coater, die coater, bar
coater or the like. The drying may be accomplished at 70-150°C for
about 5-30 minutes., The amount of residual organic solvent in the
photosensitive resin composition is preferably no greater than 2 wt%
with respect to the total weight of the photosensitive resin composition,

25 from the viewpoint of preventing diffusion of the organic solvent in

subsequent steps. The thickness of the photosensitive layer 14 will
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phot osensitive resin conposition is preferably no greater than 2 w% wth
respect to the total weight of the photosensitive resin conposition, 25 from
t he vi ewpoi nt of preventing diffusion of the organic solvent in subseguent

steps. The thickness of the photosensitive layer 14 will 25 FERIGO360600
di ffer depending on the use, but the post-drying thickness is preferably
1-100 pmand nore preferably 1-50 m A thickness of less than 1 mwll tend

to hanper industrial coating, while a thickness of greater than 100 pmw ||
tend t d the eff fathe | ' . ' f
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[0079% The tmﬁéﬁd&%e%g%%h&i(gﬁy al so conprise interlayers 15 such

as a cushion layer, adhesive |ayer, ot oabsorbi ng | ayer and gas barrier

| ayer as necgm@;yrhéf diBsensiede H@%&PS@F 'réféfﬁbl%»ll %38 n hbsBRarke offored as

a sheet or as a roll und up on a nding core. "In the latter case, it is

preferably wouny, wridet pRcforabiSr t0.05-2 handuteogpSprefetally An2edse fogpar at or
Is preferably situated at the édge of the 20 photosensitive elenment 1 roll

fromthe vi ewpeivibledf radgavithohesrdvalengthhidfe 3650mrh heo vagiwamt An
preventing edge fusion, the edge separator is preferably noisture-proof.
The packagi ngbsorbhnce iof lesefthant0.y wil tend to result in inferior sensitivity,
10 while an absorbance of greater than 3 will tend to result in inferior
adhesiveness. = The absorbance may be measured by a UV
spectrometer, where the UV spectrometer may be a Model 228A W
Beam spectrophotometer by Hitachi, Ltd.
[0079] The photosensitive element 1 may also comprise interlayers
15 such as a cushion layer, adhesive layer, photoabsorbing layer and gas
barrier layer as necessary. The obtained photosensitive element 1
may be stored as a sheet or as a roll wound up on a winding core. In
the latter case, it is preferably wound with the support on the cutermost
side. An edge separator is preferably situated at the edge of the
20 photosensitive element 1 roll from the viewpoint of edge protection,
while from the viewpoint of preventing edge fusion, the edge separator
is preferably moisture-proof. The packaging method is preferably one
that involves bundling in a black sheet with low moisture permeability.
As examples for the winding core there may be mentioned plastics such
25 as polyethylene resin, polypropylene resin, polystyrene resin, polyvinyl

chloride resin, ABS resin (acrylonitrile-butadiene-styrene copolymer)
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that involves bundling in a black sheet wwth | ow noi sture perneability. As
exanples for the winding core there may be nentioned plastics such 25 as

pol yet hyl ene resin, polypropylene resin, polystyrene resin, polyvinyl
chloride resin, ABS resin (acrylonitrile-butadi ene-styrene copdiBlted)]S0XH
FP06- 0150-00 and the like. [0080] A resist pattern form ng nethod using the
phot osensitive elenent 1 of the invention will now be explained. A first
resist pattern form ng nethod conprises a photosensitive |layer formng step

5 in which w%ﬁgsitive | ayer nmade of the photosensitive resin

conposi tion on a circuit-form ng board, an exposure step in which
prescribed s IngNn : nhot o etlv r 0 -d-ght havi ng
a peak in th@v?aogeﬁée%%lﬁpﬁ?mgeflo?(ag@h)ﬁ%mﬁ}%ﬁégourgﬁ% eg%diﬁg)tég%ne#l%glgng step
| n which t heoexpage BiahRs AR Witl HoShd CetMMARCIA GisPrellft esi st
pattern. A circulrt-tormng board I's a board “conprising an insulating |ayer
and a conductd I@fﬁ.{- s | O3 e

phot osensi ticf\gldéty‘frgyer lgé%h@%sq)ggﬁiﬁhseéﬁ%ﬁl%égﬁsgﬁ%f(H)%yeénrs| tl \}Ielgreﬁtgﬁrsnt 1 as
descrg bed abgv € 4ph i dd |1l S r e H

phot ogensi t iq\?le%%l?gr aligﬁtgﬁﬁ dﬂ\%glg%clt ' g?\ %%at?hg?% giecﬁ§;§?lig\}{é{{?g/%?§14

surface thatedripgsitield forfietPofich cheuRbforfingBoste] abtpddide stefe iRl a

circuit-formng board on which a circuit 1st be formed. When formng the

resist patteghich préseribe’f SeéR6hd @fethel phiotadefbitiedfferf AreSkxposary itog t he
protective filmand contact bonding the 20 photosensi'tive |ayer 14 onto the

ci rcui t - f or nfjglet hoRng aipkhk dnrhessavelength algid 0 350InMFo 44061, ndO
kgf/cm2) whilé heating at about 70- 130C to acconplish | am nation; a nethod

of l'am nati cn devidopirggusteg in which the exposed photosensitive layer is

10 developed to form a resist pattern. A circuit-forming board is a board
comprising an insulating layer and a conductive layer formed on the
insulating layer.

[0081] In the photosensitive layer forming step, when using a
photosensitive element 1 as described above, the protective film is

15 slowly released from the photosensitive layer 14 and the section of the
photosensitive layer 14 surface that is gradually exposed thereby is
bonded onto the side of a circuit-forming board on which a circuit is to
be formed. When forming the resist pattern, it is preferred to employ
a method of first removing the protective film and contact bonding the

20 photosensitive layer 14 onto the circuit-forming board with a pressure
of about 0.1-1 MPa (about 1-10 kgf/cm?) while heating at about 70-
130°C to accomplish lamination; a method of lamination under reduced
pressure is also preferred from the viewpoint of improving the
adhesiveness and follow-up property (lamination step). If the

25 photosensitive layer 14 is heated at 70-130°C as mentioned above it is

not necessary to subject the circuit-forming board to pre-heating, but
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pressure is also preferred fromthe viewoint of inproving the adhesiveness
and followup property (lamnation step). |If the 25 photosensitive |ayer 14
is heated at 70-130C as nentioned above it is not necessary to subject the
circuit-formng board to pre-heating, but 27 FP06-0150-00 th&P06-0150-00
circuit-formng board may al so be preheated for further enhanced | am nating
properties. [0082] In the exposure step nentioned above, active |ight rays
are irradiated into an inage through a negative or positive mask pattern 5
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carbon arc lanp, nmercury 13 vapor -arc np, hrgh pressure rcury 1 anp,

xenon | anp, fy oh%e;@&bseﬁﬁﬁiveqﬁgeﬂaris'tﬁgg?ggédqthﬂgettﬂg $iveMighbrgfd, i clent |y

emts ultraviolet r or visib I ght e 1n¥ention, it is

preferred tOthkéScR:tiv%C}i'%HﬁrdgjsgéHn bé¥fralilA8d Wtdiblpthed 8530 ilaPd 0finltheht with
a wavel ength of up to 365 nmemtted froma rcury I"anp |1 ght source has

ST U0 gcare g, o copped T 5 aaiplreyabel ot
wavel engt h odctive LighBfdysitalsd ifadibte] ohRy theoptiotbsehsitiveThaydiO 0FadrL
10 removal of the support film 10. The active light rays may also be
irradiated into an image by a direct writing method such as laser direct
writing exposure or DLP (Digital Light Processing) exposure.
[0083] The light source for the active light rays may be a publicly
known light source such as, for example, a carbon arc lamp, mercury
15 vapor arc lamp, high pressure mercury lamp, xenon lamp, Ar ion laser,
semiconductor laser or the like, which efficiently emits ultraviolet rays
or visible light. According to the invention, it is preferred to use
active light rays from which at least 99.5% of light with a wavelength
of up to 365 nm emitted from a mercury lamp light source has been cut
20 using a filter, or semiconductor laser light with a wavelength of 405
nm. Examples of filters that may be used to cut light with a
wavelength of up to 365 nm include the sharp cut filter SCF-100S-39 L
(product of Sigma Koki Co., Ltd.).
[0084] When exposure is accomplished by the direct writing method
25 described above, a DE-1AH by Hitachi Via Mechanics, Ltd., for

example, may be used. Since this light source is a 405 nm LD (laser
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(product of Sigma Koki Co., Ltd.). [0084] Wen exposure is acconplished by
the direct witing nmethod 25 described above, a DE-1AH by Hitachi Via
Mechani cs, Ltd., for exanple, may be used. Since this |light source is a 405
nm LD (| aser 28 FP06-0150-00 diode), there is no need to use FPGG:81H000
filter. Also, no phototool need be used since direct exposure is perforned.

[ 0085] For the developing step, if the support is on the photosensitive

| ayer it is renmoved before renoving and devel opi ng the non- 5 photocured

I RTRTEA Y el YT Sl S ORRERL 15"
TRY 0 4, UEEHE 1Bl Bhol) QoAU BREion no sol ) on or or ganic
phot osensi | (a3 ek RTBESILA, sHie i e ABEBAL 1B IAE JdkobEsiagy Krown

met hod such Sprayi ng, recl pping or the

i ke, as ap I gt , a ﬁ@% e or an
aqueous al kg??@f sgl EPI %%%Pé%@;ﬁerﬁgggiﬁt%ﬁ%sgr XI gefméoglloum

hydr oxi de a "Rﬁi ki L dey, : | I metal s
suc hO%s l'itHhi uor#’éso | g?né%% g%ﬁ%@g?ﬁ] S%‘L(gﬁ)%c)gr ong%‘?%??lﬁtkgﬁ :ﬂﬂ’

bi car bonat edevelSpihP 89 ferrache résikt gaﬂénpi carbonic acid salts of alkali
netal s or ammni%m sodi um phosphat e and pot assi um phosphate, which are

D JOCR T it oo taodnastophene iy
netal s. [Ooeeﬁjudaisfa‘lkaﬁ@ohﬂﬁl@@,l@q@d@| devedbpingossiutionseicordanide sobvenit f or
that is safe, stable and manageable, depending on the type of
10 photosensitive resin composition. The development method may be
any known method such as spraying, reciprocal dipping, brushing,
scrapping or the like, as appropriate.
[0087] As safe, stable and manageable bases for an aqueous alkali
solution there may be used lithium hydroxide, sodium hydroxide and
15 potassium hydroxide, which are hydroxides of alkali metals such as
lithium, sodium and potassium; alkali carbonates or alkali bicarbonates,
as carbonic acid salts or bicarbonic acid salts of alkali metals or
ammonium; sodium phosphate and potassium phosphate, which are
phosphoric acid salts of alkali metals; or sodium pyrophosphate and
20 potassium pyrophosphate, which are pyrophosphoric acid salts of alkali
metals.
[0088] Preferred aqueous alkali solutions of such types are, for
example, a 0.1-5 wt% sodium carbonate dilute solution, 0.1-5 wt%
potassium carbonate dilute solution, 0.1-5 wt% sodium hydroxide

25 dilute solution or 0.1-5 wt% sodium tetraborate dilute solution,

preferably with a pH in the range of 9-11. The temperature of the
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exanple, a 0.1-5 w % sodi um car bonate dilute solution, 0.1-5 W% potassium
carbonate dilute solution, 0.1-5 wt % sodi um hydroxi de 25 dilute solution or
0.1-5 wt % sodiumtetraborate dilute solution, preferably with a pHin the
range of 9-11. The tenperature of the 29 FP06-0150-00 aqueoudB6A150-00
solution is adjusted according to the devel oping property of the
photosensitive |ayer 14. The aqueous al kali solution may also contai n smal I
anounts of organic solvents such as surfactants or defoam ng agents,

Comosed o d%e%fé@?ﬁ}ﬁ%ﬁh55%%@3%2%5@%4‘5%%@3@ i 8 O BRI BPRBRH o o
e hor o <o FaPhelBeRRfllayer A4 2 TRR ok iRl S B, A5RET S e,
or opanedi of A %ﬁrggr%@r%rg%r&%nw@%r@rﬁzyr@ hbsctadts b, o0 1o

t he bases nedg ow agaa%\ggﬁ gﬁ%cg Ig%gaé@élogﬁl&ﬂueous devel oping solution is

pr ef erabl y as ran l1owing sufficient devel oping

treatse )3{;}@)@935 Ofda%eggﬁﬁigkzgwn% aﬁ WeRdSs dw ngeéapbfwfeﬁaﬁa 15

[0090] As e ere may b nti1 oned acet one,

ethyl acetatg a qllueeﬁy %Hélﬁodoiuﬁbh*brcéné &Y Kfore aiffﬁéi’éﬁt n%&ﬁﬂc s@lvepl .

i sopropyl al coh butyl al cohol, diethyleneglycol nonone&thyl ether,

di et hyl enegl'Vhe!basengfithy! a@lélﬁrs alléé.lijls@lﬁﬁ/éx?riﬁgtlﬁ§0¢ase”ﬁfa9rb%%oﬁ>@6f The

preferred concentration of such organic 20 solvents wll uSually be 2-90

0 e b e, caaghah daimtin Roua s 0 o
used al one oagthiytenediamine, diethylenetriamine, 2-amino-2-hydroxymethyl-1,3-

10 propanediol, 1,3-diaminopropanol-2, morpholine or the like, in addition
to the bases mentioned above. The pH of such an aqueous developing
solution is preferably as low as possible within a range allowing
sufficient developing treatment, and it is preferably pH 8-12 and more
preferably pH 9-10.

15 [0090] As examples of organic solvents there may be mentioned.
acetone, ethyl acetate, alkoxyethanols with C1-4 alkoxy groups, ethyl
alcohol, isopropyl alcohol, butyl alcohol, diethyleneglycol monomethyl
ether, diethyleneglycol monoethyl ether and diethyleneglycol
monobutyl ether. The preferred concentration of such organic

20 solvents will usually be 2-90 wt%. The temperature of the organic
solvent may be adjusted according to the developing property. Also,
the organic solvents mentioned above may be used alone or in
combinations of two or more. As examples of organic solvent-based
developing solutions to be used alone there may be mentioned 1,1,1-

25 trichloroethane, = N-methylpyrrolidone, = N,N-dimethylformamide,

cyclohexanone, methyl isobutyl ketone, y-butyrolactone and the like.
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conbi nati ons of two or nore. As exanples of organic sol vent-based

devel opi ng solutions to be used al one there may be nentioned 1,1,1 25

trichl oroet hane, N-nethylpyrrolidone, N, N-dinethylformam de, cyclohexanone,
met hyl isobutyl ketone, y-butyrolactone and the like. 30 FP0O6 0050-0the
aqueous al kali solution may al so contain small anounts of organic solvents
such as surfactants or defoam ng agents, to accelerate developnent. |In such
cases, water is preferably added to the organic solvent(s) in a range of

oot RGO AR, i AR o LAl bl

met hods may Qg GALT IsGoL OUE  <aHAAARCQYS | rSamileE e asan. (' CadeiElat®! N9
| paadd §ystem brUshi

systemnmay be a dip~ System e system spr € r ng system
sl appi ng sy e {. LEh-:pr | st
sui tabl e foﬁeﬁ@?@%}%{\}edhj} légghjt%élk%%nggs}tlgoéézﬁg)@%?a%égzgf&ngﬁf@g@consi st

O 21 19 By ERAY i ARAOP1- RKBASHES: B APRHIbiF0 M/ on? 1

necessary for ¥urt er curi e resist pattern. cupric chloride

sol utg on, f | ol | Al Fﬁ.fﬁ i j | 3] O AR I ke may
be ussed fore[gpc?gg(rll?rggmt%gﬁn&%q&gife a??e@m%ptﬁnﬁv@goﬁoggog second

resist pattqpdrd @fMihedafBiehthtibdd develpisd thathiils mahh®eSeaend beg! St

pattern formng nethod is simlar to the fiTst resist “pattern formng

met hod, excepiulfa@eoasl asWeddsSityay TheadevrIspihghsyStend hayrbera daperi al

| ayer fornmed thereon i S used instéad of the circuit- form ng board used in

the first registd ddlersyiseert éim, BuslingH Tém,@la@ggﬁg' diystelngy board
may be, for%;)?anr%logé aePgSZOIEn (gﬁaggsémnane of A;gams 3 ass - {td.). The

g?r 'rajsg;“ m‘ét ggn;ﬂhé!l%[ lglu;o‘ef diighebregsureg spfay systeml & mo&tP¥altable rfede name

10 improved resolution. Post-development treatment may consist of
heating at about 60-250°C or exposure at about 0.2-10 mJ/cm’ if
necessary for further curing of the resist pattern. A cupric chloride
solution, ferric chloride solution, alkali etching solution or the like may
be used for etching of the metal side after development.

15 [0092] A second resist pattern forming method will now be explained.
The second resist pattern forming method is similar to the first resist
pattern forming method, except that a plasma display panel board with
a barrier material layer formed thereon is used instead of the circuit-
forming board used in the first resist pattern forming method.

20 [0093] The plasma display board may be, for example, a PD-200 (trade
name of Asahi Glass Co., Ltd.). The barrier material layer is formed
using, for example, a RPW401 (trade name of Asahi Glass Co., Ltd.).
[0094] The printed circuit board production process of the invention
will now be explained. The printed circuit board production process

25 of the invention comprises a photosensitive layer forming step in which

a photosensitive layer made of the photosensitive resin composition is
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[0094] The printed circuit board production process of the invention wll
now be expl ained. The printed circuit board production process 25 of the

i nvention conprises a photosensitive layer formng step in which a

phot osensitive |ayer made of the photosensitive resin conpositild6-€158:00
FP0O6- 0150-00 formed on a circuit-form ng board, an exposure step in which
prescribed sections of the photosensitive layer are exposed to |ight having
a peak in the wavel ength range of 350 nmto 440 nm a developing step in

uhveh e xR AR 8oL KEr BN e 47, RGeS o1,
LR BB B ey y

[ 0]
TES oo BPAEL A, M SSHARA Br, SELER S
e L R ¢ AN ﬁfﬂﬁ»kd@xfa;ﬁfﬂtl
| nvengi on. é\rééi@fbﬁttlt{i 6 ondcide IpaticRR fohtid SiopioRbfiy 20! Ut on.

aIkaI| etchlng solution or rogen per oxi e et ching exanpl e,
15 may be U%dlftrto??ﬁﬂbﬂgl fl‘oﬁﬁ@d%ﬁ Hi’&@u%futtﬁ'ﬁnﬁh éé'd l%éécpénttﬁérd with
a ferric chloride sofution elng preferred anong th ecause of

sat i sf act or yregisthpheeior - Al QQRHlit-ToamM@tbagdt i€ad Brd" b fpresin oaibove may

enpl oy an approprlate known process such as copper platingtrealnent

including  2satihes layer hade edoadudtivels et dohtedd trhipsalains My ng;

sol der plating treatmént including high’throw plating; nlckel pl'ati ng

tn Irgﬁ'; lrrent | {09591 InathéAprtintet dirdwit Yoakd protiationiprisebsscof the ftejeriticat,i ng and

10 the surface of a circuit-forming board is etched or plated using as the
mask a resist pattern obtained by the first resist pattern forming method
of the invention.
[0096] A cupric (II) chloride solution, ferric chloride solution, alkali
etching solution or hydrogen peroxide etching solution, for example,

15 may be used for etching of the surface of the circuit-forming board,
with a ferric chloride solution being preferred among these because of
its satisfactory etch factor.
[0097] The plating treatment referred to above may employ an
appropriate known process such as copper plating treatment including

20 copper sulfate plating and copper pyrophosphate plating; solder plating
treatment including high throw plating; nickel plating treatment
including Watt bath (nickel sulfate-nickel chloride) plating and nickel
sulfaminate treatment; and gold plating treatment including hard gold
plating and soft gold plating.

25 [0098] In the printed circuit board production process of the invention,

the resist pattern may then be released and removed using an aqueous
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sulfam nate treatnment; and gold plating treatnent including hard gold

pl ati ng and soft gold plating. 25 [0098] In the printed circuit board
production process of the invention, the resist pattern may then be

rel eased and renoved using an aqueous 32 FP06-0150-00 sol uti &iPQ&A1S000
stronger than the aqueous al kali solution used for devel opnent. The strongly
al kal i ne aqueous solution used here may be, for exanple, a 1-10 wt % sodi um
hydr oxi de aqueous solution or a 1- 10 wt % pot assi um hydr oxi de agueous

soluton. TRt . BeaREELO8, Y SERRIELARat "BAAGh Sl ™
sprayi ng sysiRg S8 ene SUPOANG' 2 KaBRE QiuddusCOSRA! 1O HePO Ay The
pri nted circuit ( ar prg’gluc 0] I’OCGSS_ O? 1% e I nvenlt I on as esc_r¥ bed
chove Ty D2kl £1L10\obSSHHER AR B ARGl U op g 121 o

circuit boar 0 prodaductron o yer prin circuit boards,

while it mayyml | ' f ' d Cl} 0 S wth
mniature t hlr(gug’ﬁ(‘ﬁgi‘gggl?ﬁfim&g‘?&a?%&%@p|S§§/dt%%‘§e| '@éﬁ r%st}elglr gggct i on
process wil |l : ' ' ' duction
corrprei§ses ardl]%‘gb Fggéﬁgﬁ%fbﬁ g;gegi%ﬁjrﬁﬁr%h Z‘?gg@"gém"éﬁ%gﬁgﬁggnsi tive
| ayer made 'gp_chfg efst bk e ot a1 barrier
materi al | a%fa%@ a p}tggﬁaﬂéﬂdiés%?gy ’Edéir?ei&g ar g,égibﬂgzb%%gggggfggﬁﬁe whi ch
prescribed sged dflferafloh®oricopstsinatiohve | ayer are exposed to [|ight having
a peak in the wavel ength range of 350 nmto 440 nm a 20 devel oping step in

which the eﬁmseqi Topasend tircuit Bonrdrprodudtival roedss bf thoimventi@sast
pattern, and a barrier pattern formng step in which a barrier pattern is

formed on t hieseoibed dhowd shaynbe appbied ot ohly teprsduction of single-layer

10 printed circuit boards, but also to production of multilayer printed

circuit boards, while it may also be applied to production of printed
circuit boards with miniature through-holes.
[0100] A plasma display panel barrier production process will now be
explained. The plasma display panel barrier production comprises a
15 photosensitive layer forming step in which a photosensitive layer made
of the photosensitive resin composition is formed on the barrier
material layer of a plasma display panel board, an exposure step in
which prescribed sections of the photosensitive layer are exposed to
light having a peak in the wavelength range of 350 nm to 440 nm, a
20 developing step in which the exposed photosensitive layer is developed
to form a resist pattern, and a barrier pattern forming step in which a
barrier pattern is formed on the board by etching, based on the resist
pattern.
[0101] The plasma display panel board and barrier material layer are
25 the same types as used for the second resist pattern forming method

described above.
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pattern. [0101] The plasma di splay panel board and barrier material |ayer
are 25 the sane types as used for the second resist pattern form ng nethod
descri bed above. 33 FP06-0150-00 [0102] That is, in this plasna display
panel barrier production process a resist pattern obtained by tHR)6&8d60e00
resist pattern formng nethod is used as the mask for etching of the
barrier material layer. [0103] The nethod of etching the barrier materi al

| ayer may be, for 5 exanple, a sand blast method or wet etching nmethod. For

e i rect 1 O R Eas OB WhisORabine Gobiv Rrntf Bttt Rion Blaifar “ror
ctoning: of 4Rt SoER, B ' EoR TesRE rRitbl Foffidg hieti s
Trvent { on 1 R fHe SR for BLNE of B ERMIBERRIATR Ber 01 S b and the
i st ¢ her eort O 2T TTIRE maWhed 69 chehie’ i< Sl pRitRal IRUES nidy WeTRORC ) be
expl agned i neifigleen SRicEblashinetRodERwe: ARHiITORRARGH] Y FPPSREbladthi o i s

wi th the understanding, owever, that the ntion 1s not to these

exanpl es. [ Gh@flod, shavel §farficsepfsilieansy AlunYihabferek&mple dare dectly

(Preparation of photosensitive resin conposition) First, the conponents

listed in Tablogvrl oned ehe ddirdefbr tchivey ATotie! Barridh) nfhemal.i NFohe Wkl e to

obtain solutions.
etching method, an acid solution such as nitric acid is used for etching

of the barrier material.

10 [0104] The invention will now be explained in greater detail by the
following examples. However, the invention is not limited to the
examples that are provided below, and the invention may also be
applied in a variety of other modes so long as the gist thereof is
maintained.

15 Examples
[0105] The invention will now be explained in greater detail by
examples and comparative examples. This is with the understanding,
however, that the invention is not limited to these examples.

[0106] (Examples 1-9 and Comparative Examples 1-5)

20 (Preparation of photosensitive resin composition)

First, the components listed in Table 1 were combined in the amounts
(g) shown in the table to obtain solutions.

[0107] [Table 1]

25
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[0107] [Table 1]
Conmponent (A) Methacrylic acid/ nethyl
113 wt.

ratio),
rati o) (sol

av.
id wt.:

nol .
54)
Component (B) FA-321M 46 Chronpgen Leuco crystal
green 0.03 Acetone 9 Solvent Toluene 5 Methanol

wt.: 30, 000),
sol uti on,

met hyl cel |l osol ve/t
solid portion acid val ue

5

25 34 FP06-0150-00 Starting materials Content (g)

nmet hacryl ate/ styrene (25/50/25 (w.
3/2
1620 @W@O
violet 0.3 Dye Malachite
* 1. EOnodified

ol uene =

(wt .

bi sphenol A dinethacrylate represented by the follow ng general fornula (3)
("FA-321 M by Hitachi ChemM Cadufe@materalk! d. ) . 1N general 1 of MuE@ek3) | t he
condition mtn = 10 (nmean value) is assunmed. 5 [ Chem cal Hornu 3] |ICH, _
H, C=C(CH3)-|CO-(CCpHdm C\ / O(C H Cln CO C(CN=CH_(3) CH [07108] xt, DBA
as conponentCopmpenAY CMethrsicoriBriahmetaylae/tiyrae @505 (vraie 1B were di ssol ved
in the obtained sol uti ens. ndl. vith3,000701eh} Selpgve/tolBdONS2 (wh rdtible (sblasit.e541 0 |obt ai n
phot osensi tli ve resin ¢ouRQShidptBon3Q4 Hful O8 mgrokk [ 0109] [Table 2] 15
Component (B) FA-32IM 46
Chromogen Leuco crystal violet 0.3
Dye Malachite green 0.03
Acetone 9
Solvent Toluene 5
Methanol 5

*1: EO-modified bisphenol A dimethacrylate represented by the
following general formula (3) ("FA-321 M" by Hitachi Chemical Co.,
Ltd.). In general formula (3), the condition m+n = 10 (mean value) is
assumed.

[Chemical Formula 3]

r:Hs
A—@‘ @io_(czmo}“
c:H3

[0108] Next, DBA as component (D) and C1 as component (C), listed

HzC==C{CH;)——CO——(OCHalm CO—C{CHy)===CH, (3}

in Table 2, were dissolved in the obtained solutions in the amounts (g)

shown in the table to obtain photosensitive resin composition solutions.

10 [0109] [Table 2]

15
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35 FP06-0150-00 Exanples 1 2 3 456 7 89 Conponent (D) DBA (g) 1 0.25
0.50.30.50.70.60.81 Conponent (C) d '"(g) -00.90.90.70.50.300
0 HABI (g) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 Conparative Exanples 1 2 3 4
5 Conponent (D) DBA (g) 00010 d (g) 00.90 0 0 ConponelPOGe1 H{Ak)
(g) 3.7 3.73.70 3.7 1-369 (g) 000 8.0 0 *2: DBA

9, 10- Di but oxyant hracene (nmaxi mum absorpti on wavel engths ),,,, = 368 nm 388
nm 410 nm *3: d: 7-Diethyl am no-4-nethylcounarin 5 *4: HABI:

2,2 -Bi s(o-[chl'orophenyl’)-4, 4,5, 5 -tetraphe nyllm,@lem dazolre *5. 1-369: 2-B
enzyl - 2-di et hyl am no- | - (4-e{pRotnRophenyt) apofe; 910 —fExafpl es 1-6
and Conpardgtive Exanples 1-4 wi[]l [be described S 16 Fabri catilon of

phot osensi t|iSPErarEREht BBAHECH of t|h&2phdtosehsi tq5ve %esi% ¢dPppsiltian
sol uti ons qhteapaa@dcC) p dEXanplleso 1-[6 cand ofpar gta.sve oBxanpl ¢so1; 4 ovag evenly
coated ontq a 16 pnftigrkPavet fiyhene ferephtig atsg i G-G5-16"|by
Teijin, Ltd-)—as the support! and!dried for 10 mnputeslwith a hot aJJr
convection drier 15 at 70C and 100C to obtain a photosensitive element. The

post- dryirg thickness of the |phot osd&nmpataiivgExamplyser was |25 gm
1 2 3 4 5
Component (D) DBA" (g) 0 0 0 1 0
C17 (g) 0 0.9 0 0 0
Component (C) | HABI (g) 3.7 3.7 3.7 0 3.7
1-369” () 0 0 0 8.0 0

*2: DBA: 9,10-Dibutoxyanthracene {maximum absorption wavelengths
A, = 368 nm, 388 nm, 410 nm)
*3: C1: 7-Diethylamino-4-methylcoumarin
5 *4: HABI: 2,2'-Bis(o-chlorophenyl)-4,4',5,5'-tetraphenylbisimidazole

*5: 1-369: 2-Benzyl-2-dimethylamino-1-(4-morpholinophenyl)-
butanone
[0110] Examples 1-6 and Comparative Examples 1-4 will be described
first.

10 (Fabrication of photosensitive elements)
Each of the photosensitive resin composition solutions obtained in
Examples 1-6 and Comparative Examples 1-4 was evenly coated onto a
16 pum-thick polyethylene terephthalate film ("GS-16" by Teijin, Ltd.)
as the support and dried for 10 minutes with a hot air convection drier

15 at 70°C and 100°C to obtain a photosensitive element. The post-
drying thickness of the photosensitive layer was 25 um.
[0111] <Absorbance test>
The optical density (O.D. value) of the photosensitive layer for the

exposure wavelength was measured using an UV spectrophotometer
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[0111 ] <Absorbance test/ The optical density (O D. value) of the

phot osensitive | ayer for the exposur e wavel engt h was neasured using an W
spectrophot oneter 36 FP06-0150-00 ("U 3310 Spectrophotoneter” by Hitachi,
Ltd.). The reference used for the nmeasurenment was the same typ&P§6-0150-00
pol yet hyl ene terephthalate filmas used for the support, and conti nuous
nmeasurenment was perfornmed in absorbance node with light in a wavel ength
range of 550 5 300 rimto obtain an UV absorption spectrum fromwhich the

reasur oment r Barr0 Mg BE HIERRILId ot He YlseenBd i on)
Each of t he BbuALnadsAHRLASANGHL HHE Ghem éngf@olgéﬁgﬁmg (bR 10 of

a phot osen3|t|ve I'layer “on a copper cla et hod to

obtanala f r r er clad
| ami Inat e (" 57{5{9%1’ If-(iﬁ‘t acE b@%m ta E&%‘f’?éj Ifé%%pglful.ésﬁlfl%lg ggg ass
epoxy materi rféﬁﬁ'éd‘ﬂ‘i ﬁgs@ﬂaaﬂ%ﬁné @Qﬁtﬂ‘ﬂl?ﬁtﬁ?ﬁﬁ%velfeﬁgth f%%é‘ﬁf §hpckness)

was polished using a polishing rrac Il ne w a 15 #600 ent brush
(Sankgi Co. 304 fim to 65%1ﬁférPU\¢|a%%B trite, fFoml Wh‘i@f?tl% wathenofh an air
stream The obtai ned copper clad Iam nat Reated to 80C, and the

phot osensi t iggotsarfde Vs 405anamatess Ofbddiféeﬁoﬁﬁeﬂléﬂ adDl, aghhird. € arhg 20C
under a pressure of 0.4 MPa while peeling off the photosensitive el enent

protective frmefsurement@egliteare shownmindighle 3ody. [0113] <Photosensitivity
and resolution test> Next, the | am nated body was cooled to 23C, and the

surface of t[ﬁdlzﬂ)((&estslnphanmfmnmhoﬂ)al ate filmpositioned on the outernost
aver of ¢ heEach of the obtained photosensitive elements was used for lamination
10 of a photosensitive layer on a copper clad laminate by the following
method to obtain a laminated body. Specifically, the copper surface
of a copper clad laminate ("MCL-E-67" by Hitachi Chemical Co., Ltd.)
comprising a glass epoxy material laminated on both sides with copper
foil (35 mm thickness) was polished using a polishing machine with a
15 #600-equivalent brush (Sankei Co., Ltd.), and after cleaning with
water, it was dried with an air stream. The obtained copper clad
laminate was heated to 80°C, and the photosensitive layer was
laminated on the copper clad laminate at 120°C under a pressure of 0.4
MPa while peeling off the photosensitive element protective film, to
20 obtain a laminated body.
[0113] <Photosensitivity and resolution test>
Next, the laminated body was cooled to 23°C, and the surface of the
polyethylene terephthalate film positioned on the outermost layer of the
laminated body was laminated with a phototool having a density region

25 of 0.00-2.00, a density step of 0.05 and a 41-step tablet with a tablet
(rectangle) size of 20 mm x 187 mm and a step (rectangle) size of 3
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| am nat ed body was | am nated with a phototool having a density region 25 of
0.00-2.00, a density step of 0.05 and a 41-step tablet with a tablet
(rectangle) size of 20 nmx 187 mmand a step (rectangle) size of 3 37
FP06-0150-00 nmx 12 nm and a phototool having a wiring pattEPROv30-00

| ine width/space width of 6/6-35/35 (units: nm as a resolution eval uation
negative, in that order. A sharp cut filter SCF-100S-39 L (trade nane) by
Si gma Koki Co., Ltd that cuts at |least 99.5%of light with a 5 wavel ength

I‘éfevi’f:’et? ‘:6 o2, oy A HROERIFT gVt ¥ el BRGE EREH UYLy T
17
steps af : e?ﬁ??ééﬁspmn&d“??fﬁ@ TR iR Bl oS ARG B Rah fl E %e vas
10 T )
or " Iight REaliVe, dATRld o sh§?shhbfr§d*af‘2‘?fﬂ§??§‘§9§rﬁ% e et e

11 umi nomet ‘f{)an{e)%ngsligﬁla Righ? COVPEAGR UIOLPYEISTRS0; BY ILHBith 10 ) with

a 405 nm probe e pro the 11 Tum nance “and exposure time was

recorgled as "I’mwﬁgﬁ’zgﬁﬁﬁq?at 2 Iﬁﬂ i §§Hhh ?g@elshom in Table 3. [0115]

The pol yet hyl ene t was t en released, and 1 w % aqueous
sodi um carbgpay4] A Belanves & icdlt @agesde"ERMII9mIve theOkhexposed

SR o 0
sections. The resolution was eval uated as the | I'est value Of the space

wi dth bet wegvlahiiftitiidifls 'Go MiitdD) withans &k Wosledie aic 1&afpval thef sduite Wpgxposed
sections by devel oping treatnment and produced |ines w thout wavi ness or

LTS 80 1 oot sa o copoautoog 1ol 4T ioplahes i o

development of the 41-step tablet, and the exposure dose was recorded

10 as the sensitivity. The illuminance measurement was conducted for
light passing through the sharp cut filter using an ultraviolet
illuminometer ("UIT-150" with "UVD-8405" photodetector, by Ushio
Inc.) with a 405 nm probe, and the product of the illuminance and
exposure time was recorded as the exposure dose. The results are

15 shown in Table 3.
[0115] The polyethylene terephthalate film was then released, and 1
wt% aqueous sodium carbonate at 30°C was sprayed for 24 seconds to
remove the unexposed sections. The resolution was evaluated as the
smallest value of the space width between line widths which allowed

20 clean removal of the unexposed sections by developing treatment and
produced lines without waviness or breaking. A smaller value is
desirable for the sensitivity and resolution evaluation. The results are
shown in Table 3.
[0116] The resist form after development was observed using a Hitachi

25 S-500A Scanning Electron Microscope. The results are shown in
Table 3.
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[0116] The resist formafter devel opnent was observed using a Hitachi 25
S-500A Scanning El ectron Mcroscope. The results are shown in Table 3. 38
FP06- 0150-00 [0117] Exanples 7-9 and Conparative Exanple 5 will now be

expl ai ned. (Fabrication of photosensitive el enents) Each of tk€06-0150-00
phot osensitive resin conposition solutions obtained in 5 Exanples 7-9 and
Conparative Exanple 5 was evenly coated onto a 16 mthick pol yethyl ene

terephthalate film ("GS-16" by Teijin, Ltd.) as the support and dried for

10 m nutes W | I % i rier.. L nd 1 t pt@ain a
phot osensi t\lltpiTZT%&?ﬁ%h?gog@hdg;?ﬁé’a%tﬁ?%kﬁé{g‘glpg? tshg‘gghoﬁg ensitive

| ayer was 38é ai}lgd[0118] <Absor bance test/ An absorbance test was conducted
in the sane nner as for Exanples 1-6 and Conparative Exanples 1-4. The

measur enent (ﬁﬁﬁhhﬁPQrﬁQQQBW%ﬁiﬁ%&%ﬁgﬂts [0119] (Resist pattern fornmation)
y

15 First, awrib pas erl ahi dass Co., Ltd.) was coated
t I ' : | : td. Jato f

o bar i o miriet) S e BAGsCHRR S, (ESHE RatpOifon, SoRRR obtaike o Torm
hot 't'E%aﬁif?gql ) ; Eﬁﬁ#ﬁ ' [ I f th

IIgDIg E’SSPZ' oln | é t hrg %gfgog?ﬂjﬁr%pg?i al §§€§ ‘ﬁ%éggﬁlge%?&t %Iror?r%%?a%/%r ogt ai ne

a | ani nat ed |kadhick pIVERyRAR @lereghmm&ﬁé ﬁhﬁe(s"l@sn'@r byﬂra@héluuﬁ)vsﬁ, had

been fornmed 'was heated to"80C, and the photosensitive”layer was | am nated

at 120C undehe auphessuié dfedfdr 10RainMES svillee hogalf dortvertionoddes ave film
of the photosensitive

70°C and 100°C to obtain a photosensitive element. The post-drying

thickness of the photosensitive layer was 38 um.

10 [0118] <Absorbance test>
An absorbance test was conducted in the same manner as for Examples
1-6 and Comparative Examples 1-4. The measurement results are
shown in Table 4.
[0119] (Resist pattern formation)

15 First, a rib paste material (RPW401 by Asahi Glass Co., Ltd.) was
coated onto a plasma display panel board (PD200 by Asahi Glass Co.,
Ltd.) to form a barrier material layer. The photosensitive layer of the
obtained photosensitive element was laminated onto the barrier
material layer of the PDP board on which the barrier material layer had

20 been formed, to obtain a laminated body. The PDP board on which
the barrier material layer had been formed was heated to 80°C, and the
photosensitive layer was laminated at 120°C under a pressure of 0.4
MPa while peeling off the protective film of the photosensitive
element.

25 [0120] <Photosensitivity and resolution test>

Photosensitivity and resolution tests were conducted in the same
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el ement .

f or

25 [0120]
and resolution tests were conducted in the sane 39 FP06-0150-00 rmanner
Exanpl es 1-6 and Conparative Exanples 1-4, giving the nmeasurenent

results shown in Table 3 and Tabl e 4.
6 DBA(g) 10.250.50.30.50.7 C

Sensitivity 80 73 69 55 60 56

Resi st for
Rect angul ar
HABI (g) 3.
nnm) 0.06 O.

<Phot osensitivity and resolution test> Photosensitivity

as

[0121] [Table 3] Exanpl ER06105G-00 5

(g) 0 0.9 0.9 0.
3.7 3.7 3.7 3.7 3.7 3.7 Absorbance 0.55 0.7 0.84 0.57 0.58 0. 56
(mJ/cn2) Resolution (m 16 14 16 16 14 14

AR b RS S n RSB IREBINI L. YEEIRY

0.5 0.3 HABI
(405 nm

(9)

| ar
0.900

RN by e Jale B hd E8RISE7 Tag 2ap e
[0121] [Table 3]
Examples
1 2 3 4 5 6
DBA (g} 1 0.25 0.5 0.3 0.5 0.7
Cl{g) 0 0.9 0.9 0.7 0.5 0.3
HABI (g) 37 3.7 3.7 3.7 37 3.7
Absorbance 0.55 0.7 0.84 0.57 0.58 0.56
(405 nm)
Sensitivity 80 73 69 55 60 56
(mJ/em?)
Resolution (um}) 16 14 16 16 14 14
Resist form Rectangular | Rectangular | Rectangular | Rectangular | Rectangular | Rectangular
Comparative Examples
1 2 3 4
DBA (g) 0 0 0 1
Cl(g) 0 0.9 0 0
HABI (g} 3.7 37 37 0
1-369 (g) ¢ 0 0 8.0
EAB® 0 0 0.5 0
Absorbance {405 nm) 0.06 0.59 0.49 0.93
Sensitivity (mJ/cm®) 656 117 148 242
Resolution {um) 18 16 18 25
Resist form Rectangular | Rectangular | Rectangular Rectangular
*6: EAB: 4,4'-Bis(diethylamino)benzophenone
[0122] [Table 4]
Examples Comparative
Example
7 8 9 5
DBA (g) 0.6 08 1 0
Cl(g) 0 0 0 0
HABI (g) 3.7 3.7 7 3.7
Absorbance (405 nm) 0.404 0.565 0.632 0.100
Sensitivity (mJ/cm®) 247 19.5 16.7 680
Resolution {um) 40 40 60 70
Resist form Rectangular | Rectangular | Rectangular | Rectangular
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Resol ution (gm 18 16 18 25 Resist form Rectangul ar Rectangul ar Rect angul ar
Rectangular 5 *6: EAB: 4, 4'-Bis(diethylam no)benzophenone [0122] [ Tabl e 4]
Exanpl es Conparative Exanple 7 8 9 5 DBA(g) 0.6 0.8 1 0 C1 3?%)1590 00O
HABI (g) 3.7 3.7 3.7 3.7 Absorbance (405 nm) 0.404 0.565 0.632FP0660150-00
Sensitivity (ml/cm 24.7 19.5 16.7 680 Resolution (pm 40 40 60 70 Resi st
form Rect angul ar Rect angul ar Rect angul ar Rect angul ar 40 FP06-0150- 00

I ndustrial Applicability [0123] According to the invention there are

Patt erns i ARAURRAT ApRRea bR CPnCT L of "300 nm to 440 mm at Sufficient.
For mi ng. met 08231 AGERAGHE. B ehf tu@nfaR RRRTE DXy RS AR Phoid s Rve i o'y
Phot osenel ¢ o GO HAF Eifouk Bmalion of TVt Mol widChih ) 2
phot opol ymerj.z40d (CRURerRd ot B g0 R ¥8BU0ZAR! Gt sufficient sensitivity and
5 resolution, and a photosensitive element, resist pattern forming method,
printed circuit board production process and plasma display panel

barrier production process using it.
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et hyl eni ¢ unsaturated bond, (C) a photoradical polynerization initiator 5
containing a 2,4,5-triarylimdazole diner or its derivative, and (D) a
conmpound represented by the foll ow ng general fornula (1) [Chem cal Fornul a
1] RIL RBORZ4R8 | (1) RSRO R6 RIO NR [wherein R an#fPEs-8hs0-00

i ndependently represent a Cl1-20 al kyl, C5-12 10 cycl oal kyl, phenyl, benzyl,
C2- 12 al kanoyl or benzoyl group; R3, R4, R5, R6, R7, R8, RO and R10 each

i ndependent|y represent hydrogen, C- 12 al kyl, a hal ogen atom cyano,

car boxyl, phenyl, C2-6 al koxycarbo i‘m‘genzoyl; when the aforenentioned
Cl1-20 al kyl group is a C2-12 al kyl rké . -1t may have an oxygen atom

ﬁié?ﬁi& : Z? 25"’@%‘%@9@%@%@3‘?@5}@ Eﬁ?ﬁm@ﬁﬂ%ﬁ@ﬁ%@@%ﬂéﬂéﬁdi%ﬁﬁa ing
Z‘Et ona 1y SeEer {5 em%&g%é‘i’%f?éﬁ&?%@ g%ﬁﬁéhalﬁfj%ﬁi A ool ol ™ om
car boxyl | ‘é%@‘%@‘%@fl?@%@}?ﬁ ) eﬁqcoﬂ?y‘%%‘}%ﬁigﬁ EPRAnGe Ran eBEC,
AR T R e L A SRR S e S R
cyano, car beptpolitipresértell by*thd fllfoWimPplieral formula (1)

[Chemical Formula 1]

R4 RS
I
RS R?

[wherein R' and R? each independently represent a C1-20 alkyl, C5-12
10 cycloalkyl, phenyl, benzyl, C2-12 alkanoyl or benzoyl group; R’, R,
R’ , RG, R7, Rs, R’ and R' each independently represent hydrogen, C1-
12 alkyl, a halogen atom, cyano, carboxyl, phenyl, C2-6
alkoxycarbonyl or benzoyl, when the aforementioned C1-20 alkyl
group 1s a C2-12 alkyl group, it may have an oxygen atom between the
15 main chain carbon atoms, and may be substituted with hydroxyl; the
C5-12 cycloalkyl group may have an oxygen atom in the ring and may
be substituted with hydroxyl; a phenyl group for R' and R> may be
optionally substituted with one or more groups and/or atoms selected
from the group consisting of C1-6 alkyl, hydroxyl, halogen atoms,
20 cyano, carboxyl, phenyl, Cl-6 alkoxy, phenoxy and C2-6
alkoxycarbonyl; a benzyl group may be optionally substituted with one
or more groups and/or atoms selected from the group consisting of C1-

6 alkyl, hydroxyl, halogen atoms, cyano, carboxyl, phenyl, C1-6
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al koxy, phenoxy and C2-6 al koxycarbonyl; and a benzoyl group may be
optionally substituted with one or nore groups and/or atons selected from
the group consisting of -6 al kyl, hydroxyl, halogen atons, cyano,
carboxyl, phenyl, Cl-6 al koxy, phenoxy and C2-6 5 al koxycar bomR(6-025040
phot osensitive resin conposition according to claim1, wherein R and Rz
represent Cl-4 alkyl groups and R3, R4, R5, R6, R, R38, RO and R10
represent hydrogen. 3. A photosensitive resin conposition according to claim

it Lo By Bleh Gy oL B R R RS BB KBASHE Sd | T oMt

phot osensi t ye cﬁit%fﬁﬂlzy CHAARIERY %ﬁ‘i’.hbﬁn?eip?gnﬁfrg\”gg&ggé’“ AhRr atoms N
phot osensi tiVve 1fayer conpri'sing a suppor I | 'mand®a” phot 0sensi tTve resin

i ti [ | A1 1 et fi 55 A
(r:ggip gts | p:a? tn esr%n %&L#ﬁ%lt ?rheéf: gg%o‘ﬁ%ﬁﬁlélé%r?%g?oé%ﬁé’?pggg&bélﬁl@raq#’%?rr}ﬁ ng step

in which a Sensddd v r]ﬂ?&gﬁ’(}f _ NShit 4 | mposition
accor di ng t?%f m-1 ddr?:%rgl S 51Ebrma (%’n %?b%%ggighsgé%%(%f}{ gﬂs?eggingn) whi ch
prescoyi bed sgg '%%bﬁh fjhe 20 photosensitive |ayer are exposed to |ight
havi ng a peg‘ﬁ ?n t he el ength range of 350 nmto 440 nm and a devel opi ng

step in which A hotsRaneEye PesiASREDLiYidn AXVrdine tdeMEhPPeHHepeinoR M a
resist pattern. 6. Aresist pattern formng nethod conprising 25 a

phot osensi t gl REyeprdsenfiC-4siiky] igtoups @hdi RE RAORSSRISR| ‘Rg Rlayged of a
phot osensitive el enent according™to claim4 is |am nated on a° 43

FP06- 0150- OR' represent hydrogen.

3. A photosensitive resin composition according to claim 1, which is
10 used for formation of resist patterns by exposure to light having a peak
in the wavelength range of 350 nm to 440 nm.
4. A photosensitive element characterized by being provided with a
photosensitive layer comprising a support film and a photosensitive
resin composition according to claim 1 or 2 formed on the support film.
15 5. A resist pattern forming method comprising
a photosensitive layer forming step in which a photosensitive
layer made of a photosensitive resin composition according to claim 1
or 2 is formed on a board,
an exposure step in which prescribed sections of the
20 photosensitive layer are exposed to light having a peak in the
wavelength range of 350 nm to 440 nm, and
a developing step in which the exposed photosensitive layer is
developed to form a resist pattern.
6. A resist pattern forming method comprising
25 a photosensitive layer forming step in which the photosensitive

layer of a photosensitive element according to claim 4 is laminated on a
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board, an exposure step in which prescribed sections of the photosensitive
| ayer are exposed to |ight having a peak in the wavel ength range of 350 nm
to 440 run, and 5 a devel oping step in which the exposed photosensitive
layer is developed to forma resist pattern. 7. A printed cir &RQ6-B040e00
production process conprising a photosensitive layer formng step in which a
phot osensitive |ayer nade of a photosensitive resin conposition according
toclaiml1l 10 or 2 is forned on a board, an exposure step in which

prescri bed ﬁgctagns of the photosensitive |ayer are exposed to |ight having

a peak in t e Gavel ength range of 350 nmto 440 nm a developing step in

pat ern, and a. corbucrBrORREt e1RP ofm WO B e n et BT oot e n
i f d d . .8 A Cnted .ci it
Lgardogrgdu%(gﬁg%ﬁgggs orrpra|9§i Iﬁgﬁg&%ﬁg oslggléllt ﬁd&énéaﬁerﬁagprhﬁnéﬁg ggl in

whi ch the pt\grﬁglgﬁg}r_]ﬁ g&?%eoéf?%,se)fﬁﬁ t8f44‘f) R&o%@aensi tive elenent according to

claim4 is fo o an exposure’s ep in which prescribed sections
vavel ngth range or CaE B SR Do Rl S e
exposed photRseigpéd ¥6 fo o resst pagsphoped to forma resist pattern, and 44
FPO6- 0150- 00
7. A printed circuit board production process comprising
a photosensitive layer forming step in which a photosensitive
layer made of a photosensitive resin composition according to claim 1
10 or 2 is formed on a board,
an exposure step in which prescribed sections of the
photosensitive layer are exposed to light having a peak in the
wavelength range of 350 nm to 440 nm,
a developing step in which the exposed photosensitive layer is
15 developed to form a resist pattern, and
a conductor pattern forming step in which a conductor pattern is
formed on the board based on the resist pattern.
8. A printed circuit board production process comprising
a photosensitive layer forming step in which the photosensitive
20 layer of a photosensitive element according to claim 4 is formed on a
board,
an exposure step in which prescribed sections of the
photosensitive layer are exposed to light having a peak in the
wavelength range of 350 nm to 440 nm,

25 a developing step in which the exposed photosensitive layer is

developed to form a resist pattern, and
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a conductor pattern formng step in which a conductor pattern is fornmed on
the board based on the resist pattern. 9. A plasma display panel barrier
production process conprising a photosensitive layer formng step in which a
photosensitive 5 layer nade of a photosensitive resin conposi FiP@6-at20+} ng
toclaiml or 2 is formed on a board, an exposure step in which prescribed
sections of the photosensitive |ayer are exposed to |ight having a peak in
the wavel ength range of 350 nmto 440 nm 10 a developing step in which the

barr: or pattorn 1 &y B Ehatsm AEBRVE GEp 1R b BiSH £ PRGN Eor BRHEEA By o “The”
board by et g@g@%db&?ﬁ% Bgaﬁﬁageﬂséﬁrth@%ti%tr%tﬁ]{% A plasma di spl ay panel

barrier pro on  process corpri sing Sensitive layer formng step
claim 4 i s PornEiand SpIAE penl Banfr Stk R ce s EofHRIE, Mhed ceoti ons
vavel angth range. & PHEPSEHSTIYE) Bt IORAAOk B ER, W0 PRSI o posea
patt ern T or nr Sl ofa pHOABSORRVE RetH EORpOSRIQH aPoiiAg oA Dord by

et chi ng basgg »fs fdidEshEbdadi ern. 45

an exposure step in which prescribed sections of the

photosensitive layer are exposed to light having a peak in the
wavelength range of 350 nm to 440 nm,
10 a developing step in which the exposed photosensitive layer is
developed to form a resist pattern, and
a barrier pattern forming step in which a barrier pattern is
formed on the board by etching based on the resist pattern.
10. A plasma display panel barrier production process comprising
15 a photosensitive layer forming step in which the photosensitive
layer of a photosensitive element according to claim 4 is formed on a
board,
an exposure step in which prescribed sections of the
photosensitive layer are exposed to light having a peak in the
20 wavelength range of 350 nm to 440 nm,
a developing step in which the exposed photosensitive layer is
developed to form a resist pattern, and
a barrier pattern forming step in which a barrier pattern is

formed on the board by etching based on the resist pattern.
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