*159159* - 1 DESCRI PTION PHOTOSENSI TI VE RESI N COMPOSI Tl ON,
PHOTOSENSI TI VE ELEMENT  USING TH'S, METHOD CF T PATTERN,
RESI'ST 5 PATTERN, AND RESI ST PATTERN LAM NATED SU nical Field
The present invention relates to a photosensitivejmﬁgmmmwwﬁﬁ%ﬂsition, a
phot osensitive elenent using this, a method ;10 of nu ng a resist
pattern, a resist. pattern, and a resist pattern |am™8t%¢d substrate.
Background Art Conventionally, soldeg mask resists in the 15 manufacturing
of printed wiring boards have been prodiuced by the screen printing of
thernosetting or ultraviolet-curing resist inks. As electronic devices are
becomi ng highly-integrated, hig k&fOn in the wiring and insulation
patterns of 20 printed wiring bgg;ggifgkégquired, and it is difficult to
form hi gh precision resist inages using the conventional production method
of screen pROTHIFMETTAE (RESTNE CUMBUSEINMGN, QP HOTOSENS ENIVEr EPEMENer ef or e,

a nmethod_of form resist i | | n

devel opeél’sz}%; ' uﬁ% éﬁ%@ﬂ%&%%%ﬁ %ﬁ@%f @?fe)%?st s have
beers i nproved PADRERNheANDNRESISENRATTEBNNDAMINAREDt BUBSTRATEphot osensiti ve
type capable of image formation. Furthernore, in the field of electric and
electronic 30 materials such as printed_w ring boards and sem conductors,
materials are required, with tﬁécgp%Féﬂ'EFQ&Fing a better working

envi ronment BRE prekeati ngveheighoballaeeki tonaephotosenisd tilvenwresdnar dant
but free from.,hal ogen-based c S | -Hased £RgiEyls whi ch
can harﬁ??ﬁgséﬁappdnﬁbH@Fﬁfge%%ﬁ@éﬂgéﬁﬁgggﬁﬁgbé al™so apdleto a

phdt®sensi manufocitaaringl B reslist pettenn.| |§ resfist; Hay4eyn 4 13nd o2+

resist pattern laminated substrate.

Background Art
Conventionally, solder mask resists in the
15 manufacturing of printed wiring boards have been produced by
the screen printing of thermosetting or ultraviolet-curing
resist inks. '
As electronic devices are becoming highly-integrated,
higher precision in the wiring and insulation patterns of
20 printed wiring boards is required, and it is difficult to
form high precision resist images using the conventional
production method of screen printing, due to the occurrence
of smears and drips.
Therefore, a method of forming resist 1mages using
25 photolithography has been developed and various inks such as
solder resists and marking resists have been improved from
the conventional thermosetting type to a photosensitive type
capable of image formation.
Furthermore, in the field of electric and electronic
30 materials such as printed wiring boards and semiconductors,
materials are required, with the aim of creating a better
working environment and protecting the global environment,
to be flame-retardant but free from halogen-based compounds
and antimony-based compounds which can harm the environment.
35 These requirements also apply to a photosensitive solder
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2 mask resist, as one of these electric and electronic materials.

However, no photosen3|t|ve sol der mask resist that is non-hal ogen-based,
non- antlnDny based with sufficient flame retardancy has as yet been

devel oped. 5 Therefore, problens have arisen where for exanple, when a

hon- hal ogen- based, non-anti nony-based substrate and a solder resist are
used in conbination to manufacture a non-halogen printed wiring board, the
resultant printed wiring board has ﬁt nmet flanme retardancy standards
because of the 10 inflammbility of "t Ae sol der resist, despite the flane
retardancy of the substrate. Disclosure of Invention It is an object of the

present L 0KenLLGU L 040" QYR e L el LIURILALALANNLIRRALOSARSI Live resin

conposi T'ien tably ng non-hal ogen type
nmanuf achatergass. pHPHteeYGr\M Flpn@h%&’ﬁ@@ﬂ?rémecﬁﬁd-@@tromaﬁé‘cl&%jésﬂ and t he

l'ike; g t\hh@h1§aaow-ﬁhd.ogeaoiba%dr e%b%t-aﬁlltﬂﬁ\@nfy' H@s%‘dpﬂﬂ.ltw in flane
ret ar danc

eat i_stance, mechani ristics,
adhesi ofi® ¥£% i@ﬂémfg&f“er §§|t §ﬁ‘8§y o8 gﬁg:t ﬁ)&en %e(fhe pr esent
i nvént i Bherefopeov pdebd episohayen airtiisea Mmfomoebr@mpsl@d shemid y in
realizi HBnﬂﬁalBﬁleﬁ%'&sfeﬁpe n%ﬂ‘AB%‘i%‘yﬂ%a%fedPrsth%(}a‘Mer i P1Her

sem conduct or packages, and the |ike; ch can 25 yield a iflder resi st

cured fFefisStpareonsed #-Paﬁ’é’mbllé’laé'—lid’&né:? a?rwéﬂc e GNP odRt:
mechani pzlintedawdetiag doacd, &Wﬁe@ﬂlt@lﬁﬂp&&hﬂeﬂsmﬁﬂn@ boadkdlad i ty,

and progggthg%t¥1ah% E%t%ﬁ%ﬁi%&;@%r %?fﬁg %%% %&e invention to 30

provi de aresis uri ng resi st pattern

| artithat éﬂféé-ﬂ'slﬁbéﬂétﬂo offe t@@eéoé‘@ietramefiisﬁ ldé’élpiléiend:%m%gen type

manuf acrdtbdadlyPoEnt®é WubstdateQar ds, sem conductor packages, and the
| i ke; which is superior in flame retardancy as well as heat resistance, 35

mechani cal characteristics, adhesion, chem cal resistance, 3 -
Disclosure of Invention

It is an object of the present invention to provide a
15 flame-retardant photosensitive resin composition to be used
suitably in realizing non-halogen type manufacturing of

printed wiring boards, semiconductor packages, and the 1like;
which can yield a solder resist cured film superior in flame
retardancy as well as heat resistance, mechanical

20 characteristics, adhesion, and chemical resistance.

It is another object of the present invention to
provide a photosensitive element to be used suitably in
realizing non-halogen type manufacturing of printed wiring
boards, semiconductor packages, and the like; which can

25 vyield a solder resist cured film superior in flame
retardancy as well as heat resistance, mechanical
characteristics, adhesion, chemical resistance, workability,
and productivity.

It is yet another object of the present invention to

30 provide a resist pattern, its manufacturing method, and a
resist pattern laminated substrate to be used suitably in
realizing non-halogen type manufacturing of printed wiring
boards, semiconductor packages, and the like; which is
superior in flame retardancy as well as heat resistance,

35 mechanical characteristics, adhesion, chemical resistance,



wor kabi lity, and productivity. According to the first aspect of the present
knvention, there is provided a photosensitive resin conposition
conprising a photosensitive resin (A), a photopolynerization 5 initiator
(B), and a flame retardant (C), in which a content of hal ogen atons or
antinmony atons in the flame retardant is 5%or |ess by weight. According
to the second aspect of the present invention, there is provided a

phot osensitive resin conposition congrlsing a photosensitive resin (A, a
10 phot opol yneri zation initiator (B), and a zinc conpound (C). According
to the third aspect of the present invention, there is provided a

photoseggkkgggléggknaﬁanpgahhbq?g.ngprising a photosensitive resin (A, a
| Ini €l

phot opol' yrerrza ator , ~and an organi ¢ nitrogen-based conpound
(C2). 15 Acrer¥ding tectheufirshtspepechiofnbherBEERENEnIBREREACR t here is

proyid?gPérQhQﬁo§EB$FHbue;rgﬁbmoﬁeﬁaﬁthbbo&efgﬁnnbm@b&gtaomrotosensigive
resin . _a_ phot opo ri zation. initiataor , roxj de
(C3). AE%BPH?E@“?ogtRég%PFFPﬁiggﬂchegﬁntRé)préégﬁgqf Ve |5%?é:%§&3is

pr o detinat28tpiol BIenandi we flamen resapdainti d€)codpr Wwhileh & sonteddnsitive

resin (&, h%lBQ%hOB%WEEgEZ%it%oH}i bit3dr 10Bkhedd afle @@L 1is
phosphor us- bas conpoun C4) .. By adopting.each constituent, gﬂihe
phot oseR¥i PFvaCEESPY Wed9hdsi t AGTOXEdB8dity ERED e EFREG TP Th i s

super i opregbntnihient ioat, arttherey iisn pxpiviided abphod osenstidritvealdesifir ee from
halernEo@BgsggaiFD%¥mﬂ¥T§ﬂﬁ IR o2 nRARURRe RSV ]a ) ed N conposi tion
to be used®suitanply 1Tn-réaliZi ng non- hal ogen type manufacturjn f printed
wi rithg pbatapolymemizgtdesn dn SFedBlan@nth @ [Fine compaynd (g‘flo)t'he 30
phot osefgcbirienge o theRedird @spect ¢F ahedlpiesenasiisiventudrord, fil m
b s spile, 48 B B A enf N e T 0
aspect cbmpirdspngsenphobesensdtive3Fesiar dA)s B PhotaPol YWRRIFAHQR i ve
el ement ;8bt3LRed RB)4 and an organic nitrogen-based compound (C2).
15 According to the fourth aspect of the present invention,
"~ there is provided a photosensitive resin composition
comprising a photosensitive resin (A), a photopolymerization
initiator (B), and a metal hydroxide (C3). According to the
fifth aspect of the present invention, there is provided a
20 photosensitive resin composition comprising a photosensitive
resin (A), a photopolymerization initiator (B), and an
organic phosphorus-based compound (C4).
By adopting each constituent, the photosensitive resin
_ compositibn according to the present invention is superior
25 in flame retardancy in spite of being substantially free
from halogens and antimony, which allows the photosensitive
resin composition to be used suitably in realizing non-
halogen type manufacturing of printed wiring boards,
semiconductor packages, and the like, and use of the
30 photosensitive resin composition yields a solder resist
cured film superior in flame retardancy as well as heat
resistance, mechanical characteristics, adhesion, and
chemical resistance.
According to another aspect of the present invention,
35 there is provided a photosensitive element obtained by



formng a resist |ayer forned by the photosensitive resin conposition
according to the present invention onto a substrate. This photosensitive
el enent enpl oys the photosensitive resin conposition according to the
present 5 invention as a resist layer, which can yield a sol der resi st
cured filmsuperior in flame retardancy as well as heat resistance,
mechani cal characteristics, adhesion, chem cal resistance, workability,
and productivity and which can be wused suitably in realizing non-hal ogen
type manufacturing of 10 printed wirifg boards, seni conductor packages, and
the like. According to yet another -aspect of the present invention, a
manuf ac ' t . i tern 0 S 0 i,Nng steps is
provi deiebhfg s, 88458k, 2yRE ForkBls By enePElbrSERAst (9kOre )

phot osepenppsétieni aceerpadnot tonthecprasrytt 4nVEBLAPBSOREC Bnvention onto a
SﬁbSt ra&ﬁbsi:iﬁité.s_t @ailgf phbt@@bﬁhiilﬂﬂngbmém_ehi&y&mb[logrﬁ_ ithiege shape fto
photo-cure the resist |ayer at ex ed _portions:. an i p o
se|ectieé?§°ﬁsﬂﬁ6§ﬁ§etﬁ8¥$85F8PPP§3§F°8t358°6§é980§§dt38r%F%ﬁ§ q:y

devél opieventionf esmaareedsst lpyerer whichc cendivagldo ay soldest kesigdpect of
the presgeba ERYRNELDRYi8:! 45! FhaRd! etArkbadycad Qe1ihasahaue mentioned

nanufacturlng net ho a resist Eattern IS provided. Lblré%§ t.he
above- nEREL8RERCRaNBLSRARACAG FBARAGLEF1SLALS) sAIBESIOM, MiCals possible
t 0 obt akresfistance! pairkabiluitiychand pupductiviity hndnwhiehacdanbe as wel |

as heal uLga! 2haRGh yMIh" 285187 1ng  AACHANLYERC R0 RERERC TN e
resi stance, workabifify,  "and praoductivity~and I'ch can be used suitably
i n 10eal PELRgednwATAAKo YoATAPpe SRRAGPRGUGLCH PECKkaTes e @D ENey 19d&-ds, 30

seni conduct okcHSEEEEgStoaPtt BRothke. adpeetdongthe peksanet her aspect of
t he preient lLnvention t patter m_nat e b%&&%&% I s obtained

by | ami QYFﬂﬁignreEiEFhﬂgﬁkgikigﬂtkagﬁgbb%ugiﬁ&sgsigéﬁst l"ayer forned by
t he phocomprdstinge thesifoldomiong isiteps33d saprovdided:t o t he present invention
onto a substiptg. gf8hSoP laminating a resist layer formed by the
15 photosensitive resin composition according to the present
invention onto a substrate;

ii) a step of irradiating active rays in an image shape

to photo-cure the resist layer at exposed portions; and
iii) a step of selectively removing the resist layer at
20 unexposed portions by development, to erm a resist pattern.

According to yet another aspect of the present
invention, a resist pattern produced by the above-mentioned
manufacturing method of a resist pattern is provided. Using
the above-mentioned manufacturing method of a resist pattern,

25 it is possible to obtain a resist pattern which is superior
in flame retardancy as well as heat resistance, mechanical
characteristics, adhesion, chemical resistance, workability,
and productivity and which can be used suitably in realizing
non-halogen type manufacturing of printed wiring boards,

30 semiconductor packages, and the like.

According to yet another aspect of the present
invention, a resist pattern'laminated substrate is obtained
by laminating a resist pattern obtained by using a resist
layer formed by the photosenéitive resin composition

35 according to the present invention onto a substrate. This



| am nat ed substrate enpl oys the photosensitive resin conposition according
fo the present invention as a resist layer, and therefore is superior in
flame retardancy as well as heat resistance, nechanical characteristics,
adhesion, 5 chemi cal resistance, workability, and productivity and can be
used suitably in realizing non-hal ogen type manufacturing of printed

W ring boards, sem conductor packages, and the I|ike. 10 Brief Description
of the Drawings Fig. 1 is a schematic drawnng whi ch shows an enbodi nent of
a photosensitive element. Fig. 2 is-a®schematic drawi ng whi ch shows an
exanpl e of steps of the manufacturing method of a resist pattern. 15 Best

Mode f Ca h I d f. .t he
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nethacr?Fo?Fa rEGﬁl FRECENh o MESEATAGA)e ChEZ; 'oﬁQQﬁﬁiQHWKJto t he
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Here, thexeontent of hal ogen atons or antinony atons in the 30
above-nentioned flanme retardant is the anmount of either or both hal ogen
atons and antinony atons in the nolecule, relative to the nol ecul ar wei ght
of Xthe fl ane retardanBrief DekcrhpthenapfutheoPrhwiogsen at ons or anti nony

atons presengjgintig §l §8§eﬁ1§£§&daﬁhwi‘ﬁg' WRYER! bﬁ%w‘sf Q'h endBRligenktal ogen
35 atons or apiinbny atons in the catalyst used i n the synthesis of the

flame r8faPdRRPES &ﬁ&yelglﬁwpq ncl uded.

Fig. 2 is a schematic drawing which shows an example of
steps of the manufacturing method of a resist pattern.
15
Best Mode for Carrying Out the Invention
Embodiments of the present invention will be described
in detail hereinafter. 1In the following description,
(meth)acrylic acid refers to acrylic acid and corresponding
20 methacrylic acid, (meth)acrylate refers to acrylate and
corresponding methacrylate, and (meth)acryloyl group refers
to methacryloyl group and corresponding methacryloyl group.
The photosensitive resin composition according to the
present invention (hereinafter referred to as 'composition
25 X') comprises a photosensitive resin (A), a
photopolymerization initiator (B), and a flame retardant (C),
in which a content of halogen atoms or antimony atoms in the
above-mentioned flame retardant is 5% or less by weight.
Here, the content of halogen atoms or antimony atoms in the
30 above-mentioned flame retardant is the amount of either or
both halogen atoms and antimony atoms in the molecule,
relative to the moleculaf weight of the flame retardant, in
which the amount of halogen atoms or antimony atoms present
in the flame retardant as impurities (for example, halogen
35 atoms or antimony atoms in the catalyst used in the



When the content of hal ogen atons or antinony atons in the above-nentioned
flame retardant is 5%or less by weight, a flane-retardant photosensitive
resin composition becones 5 substantially hal ogen- and antinony-free so
that there is no damaging inpact on the environnment. The content of

fial ogen atons or antinony atons in the flame retardant is preferably 3%
or less by weight, nore preferably 1% by weigh or |less, even nore
preferably 0.5% or |less by weight, ang still nore 10 preferably 0. 1% or

| ess by weight. Most preferably, a fldne retardant that contains neither
hal ogen atons nor antinony atons is used. The flanme retardancy of the

phot osepsi i .Leskn o] Lt .S 4P r C h ' | mpart
Plans. H2hHhYELEo8E O R AR, raRaldaptfiingoliay 34° Aoy Apgninded TR0
| ani nat $henr the Bontenitnafi hglegsn Atomscrer apddmeny atemshdoddiesitive
resin CQBBGéLhéﬁ@ibﬁehhelhﬁbh:%Eﬁ%&aﬂ& ds @%Bo&nuEEEbenQﬂﬂhﬂhﬂg@n _
cppper-f#ad Lan1naae. Whgn this L%%the %@ge, h} |§& %§sgm6%£é%pwoylde.a
hi ghl y THafg-retardant pHosPsarsd Ve £§S08arE™PEy hg 1T Sconbi nat i on
Wi ti5 a sobsthatdgéiysbadbgene, ahdr aptdmony - fieee sof thadbdheneeris dved
non- hal pagggﬁﬂgpgﬁ@%lﬁd oh2ThRAES Vi $onMeRtRO GRE comtttaGsiRA dyer t achi
Chem ca ., LCtd. A photosensitive_resin conposition accordi qraﬁ_another
25 aspeBtOoBf PKeaptddeRy Pﬁ@@ﬁtFBntPﬁeFéPﬁgfF@ﬁaF@PQFréﬁ1ﬂf%ﬁé ably

' conposBki 6f llessCBRPieighty modieopaeficriabdyr dsi by( MNeigh or less,

phot Op0£¥gﬁ_r ln%%‘e' ggeif%irgbﬁ.gpro..(s@ ’oraa.%g@. %iynQveQL Ou%ﬁ’)d( gt)i'llAr?oreh
phot osensrtive resin conpositi'on according-to amnotHer aspect of the

pr édent prafenabdy Ohdfeiomafless byf sied@htio HostsprefeRadsint. ch flame
conpri segtarBRALOLRAT donealias helidhera NaQIgeROlatdais #ir Qhtiddyt or (B),
and an organlg ni trqgen- based conpound (C2). A photosensitive resin
conposi BrBMSat8oP8PAy to another aspect of the present invention
(hereinaft erThef £lame retazdaBfy' ofnpbei photokensitdiyepriesda a

phot osepahbbkg ti83 & (A prRfbradiiyt R MdtZalt ¥ad NinfdAltoreidile and a

met al hydr oxi de ]
1 retardancy which satisfies UL94V-0 or V-1 in UL94V standards

to a laminate formed by laminating a 50 um thick layer of
the photosensitive resin composition to the both sides of a

0.3 mm thick non-halogen copper-clad laminate. When this is
the case, it is possible to provide a highly flame-retardant
20 printed wiring board, by using it in combination with a non-
halogen substrate, for example. Here, the above-mentioned
non-halogen copper-clad laminate is 'MCR-RO-67G'
manufactured by Hitachi Chemical Co., Ltd.
A photosensitive resin composition according to another
25 aspect of the present invention (heréinafter referred to as
'composition I') comprises a photosensitive resin (A), a
photopolymerization initiator (B), and a zinc compound (Cl1).
A photosensitive resin composition according to another
aspect of the present invention (hereinafter referred to as
30 'composition II') comprises a photosensitive resin (A), a
photopolymerization initiator (B), and an organic nitrogen-
based compound (C2).
A photosensitive resin composition according to another
aspect of the present invention (hereinafter referred to as
35 'composition III') comprises a photosensitive resin (A), a



(C3). A photosensitive resin conposition according to another aspect of
the present invention (hereinafter referred to as 5 'conposition |V)
conprises a photosensitive resin (A), a photopolynerization initiator (B),
and an organi c phosphorus-based conpound (C4). The conpositions | to IV
Ppreferably have the same characteristics of the content of hal ogen atons
and antinony 10 atons and the flane retardancy as described for the above-
menti oned conposition X Each conponent _will be described hereinafter. No
limtation is inposed on a photosensitive resin (A) provided it has a
photosensitive group. The photosensitive 15 resin can be obtained, for

exanpl go% é?@zﬁtﬁ%ﬁCEhQQlaQBQdWQB (4nk 8f meR@AY nyaFoRiGal ) and

unsat ur oup contal ni ng nmonocar boxylic acid (a2), wth anhydride (a3)
of sat&?ﬁ?ed or unsaturated group-containing polybasic acid. In this
case, it IS.KEﬁn@W@ﬁeﬁbﬁtiﬁQ eesxy gompesDtidhealforfbny tesanothéy and a

fg;f"ﬁﬁ'ﬁgya 48 Ph! BeounRa! YRGLAL: o PHRFEGNEH LG L FRIGER igxyly C aci d

i"on reac |on reac orma hydr oxyl
gr odp, éqqmpheltégulﬂydﬂ epapaigesgroppoingeasisiNgdriesdn dAdup3of the

anhydri ggot éblﬁfneiitza&%ﬁdmritua%e&ur(gt)eda%a @hOwR-ga@aicai ni ng pol ybasic
aci d under reacthﬁﬁln the next reaction. Exanples of the

above- n2RP Bh@ﬁuﬁpg?fepegPWpPEPF dlr'ude novol ac-type epoxy resins,
bi sphenol -t yFite epompositions, Ishbi TYI prefiedabivichaypethpoggmeesi ns, and'

rubber 30apRdiLiedQRAXKe SN TonfURRE GORIIVER ERLEC abite drtisiiiy

with two or nore I n conbination. anpl es of the novol ac- typiﬁwpoxy reS|ns
pr é%r aBE9ms| aRAygBepKdAHe ﬁ@ﬁéFgénFYpéseSﬁffrP€§Fn§° ol ac- type
epoxy rmehtsonafddcop@oyitasnnx.represented by the 35 general formula

(Xi1): 8 C»% ghc%Smponent will be described hereinafter.

No limitation is imposed on a photosensitive resin (A)

provided it has a photosensitive group. The photosensitive

15 resin can be obtained, for example, by reacting a reaction
product (A') of epoxy resin (al) and unsaturated group-
containing monocarboxylic acid (a2), with anhydride (a3) of
saturated or unsaturated group-containing polybasic acid.
In this case, it 1is believed that an epoxy group of the

20 epoxy resin (al) and a carboxylic group of the unsaturated
group-containing monocarboxylic acid (a2) undergo an
addition reaction in the first reaction to form a hydroxyl
group, and the resultant hydroxyl group and an anhydride
group of the anhydride (a3) of saturated or unsaturated

25 group-containing polybasid acid undergo a half-ester
reaction in the next reaction.

Examples of the above-mentioned epoxy resin (al)
include novolac-type epoxy resins, bisphenol-type epoxy'
resins, salicylic aldehyde-type epoxy resins, and rubber-

30 modified epoxy resins. These compounds may be used singly or
with two or more in combination.

Examples of the novolac-type epoxy resins preferably
include phenol novolac-type epoxy resins, cresol novolac-
type epoxy resins, and epoxy resins represented by the

35 general formula (XII):



CH2 CH2 ( XIl ) -6 -6 R42 RA3 R44 k~ (wherein X represents a hydrogen atom
or a glycidyl group; each one of R42 to R44 independently represents a
hydrogen 5 atom or an al kyl group with 1-5 carbon atons; and kl is an
i nteger greater than or equal to 1). The above-nenti oned phenol
fovol ac-type epoxy resins and cresol novol ac-type epoxy resins can be
obtained, for exanple, by reacting phenol novolac resins or cresol novol ac
10 resins with epichlorohydrin. Exanples of avail abl e novol ac-type epoxy
resins include EOCN 102S, EOCN 103S, 8EOCN- 104S, EOCN- 1020, EOCN- 1025,
EOCN- 1027, EOCN- 100, EOCN- 3300, ECCN- 4400, EP PN 201, RE-305, RE- 306
(product nanmes of N ppon Kayaku Co., Ltd.), YDPN-638, 15 YDPN- 638P,
YDCN- 701, YDCN- 702, YDCN- 703, YDCN- 704, YDCN-500 (product names of Tohto
Kasei Corporation) OXESEN- 195XLOX ESCN- 195XBX ESCN- 195XHH, ESCN- 220L,
ESCN- 220F, ESCN-22QHH, | ESCN- 2Q00L (Jpr oduct |nanmes of Sum tono Chem cal Co.
Ltd.), 'EPICLON [ N 665, 67, N-670, N-673, N 680, 20
N- 690, N-695, N I686- N- 69Q-X19y1 N 738, N- 740,
N-770, N-775, Npo N8 M pr oduct nanes of Dai ni ppon
Ink and Cheni Rl's, I ntorfdrated). gméﬁe conpounds nay be used singly or
with two or nore in conbination. 25 Exanples of the above-nentioned
bi sphenéwheypanefoxgpresents g dydrogepn atomor B FINSIidAYlAGHANP iepoxy
resins, eaBhsehenels E*t Yﬂ(}?bﬁ‘p?ﬁﬁdéﬁéh&énrb SPQQ?@EeﬁHs?/Beh?ESIMEEEQ n;ﬂand
epoxy resins repres e . .genera r mu 'yl e e
R+ o543 BOMROT RN ALKYRyIEARDOWHEE, drPoSERPOp 6%8&5-’(:&“&% o'& Bfk2 RFig R
R60 (Xl ihteger greater than or equal to 1).

The above-mentioned phenol novolac-type epoxy resins

and cresol novolac-type epoxy resins can be obtained, for
example, by reacting phenol novolac resins or cresol novolac

10 ' resins with epichlorohydrin.

Examples of available novolac-type epoxy resins include
EOCN-102S, EOCN-103S, EOCN-104S, EOCN-1020, EOCN-1025, EOCN-
1027, EOCN-100, EOCN-3300, EOCN—4400, EP PN-201, RE-305, RE-
306 (product names of Nippon Kayaku Co., Ltd.), YDPN-638,

15 YDPN-638P, YDCN-701, YDCN-702, ¥YDCN-703, YDCN-704, ¥YDCN-500
(product names of Tohto Kasei Corporation), ESCN-195XL,
ESCN-195XF, ESCN-195XHH, ESCN-220L, ESCN-220F, ESCN-220HH,
ESCN-200L (product names of Sumitomo Chemical Co., Ltd.),
"EPICLON' series of N-660, N-665, N-667, N-670, N-673, N-680,

20 N-690, N-695, N-665EXP, N-673-70M, N-680-75M, N-690-75M, N-
738, N-740, N-770, N-775, N-770-70M, N-865, and N-865-
70M(product names of Dainippon Ink and Chemicals,
Incorporated). These compounds may be used singly or with
two or more in combination.

25 Examples of the above-mentioned bisphenol-type epoxy
resins preferably include bisphenol A-type epoxy resins,
bisphenol F-type epoxy resins, bisphenol S-type epoxy resins,
and epoxy resins represented by the
general formula (XIII):



(wherein X has the sanme nmeaning as X in the general formula (XI'I ).; Y
represents -CH2-, -C (CH3) 2- , or -SO2- ; R45 to R60 have the sane
meaning as R42 in the general fornula (XI1); and k2 5 is an integer greater
than or equal to 1). These conpounds may be used singly or with two or
fore in conbination. As the above-nentioned bi sphenol -type epoxy resin, for
exanpl e, "a conpound obt ai ned by reacting a hydroxyl group of
bi sphenol -type resin with epichlorohydrin can be used. 10 The reaction is
preferably conducted in a polar organPc- sol vent such as di methyl f or mam de,
di met hyl acet oam de, and di nethyl sul foxide in the presence of an al kali
nmetal hydroxide at a reaction tenperature of about 50C to about 120C to
accel erate the fe&aftior*6f the*hydroxy|] &toupRamd 15A&pi chl orohydrin. Wen
the reaction te re i elow? 0q , ~Qn tends to be slow, and
when t hefagrStser 3 POEHLCHEY O~ClnE1%Y: occur .
Exanpl es &f avalil Dio 0¥y T8k NS el ude RE- 3108,
RE- 304S, RE-404$ ('prodlcf nanfs of N ppon 20 %yaku ., Ltd.), YD 115,
YD 115G YD 115CA, YD-118P, YD 127, YD 128, YD 128G YD 1288, YD 128CA
YD- 134, ,YD- 134N, , YD-011, YD-012, _YD-01 D.014, Y Y + YD 020,
vyD- 8126% ?B?%BﬁR,ha?DJt%‘GlEﬁ,‘“eYBe?BH% % %fg‘ tyg %}%%R%&lavn 901,
YD- 902, (¥DI903Y ¥epgesentys 9CH- YD-0Q00H: B~ 92TH,- SPX- 25Rf’05@, g0,
YDF- 170+ 5 ¥DEah5 e a¥Phg? 881 YO 2004 odri¥sliGioalEs of1 Tphtan&agei
Cor poration), EPICLON Series f 840, 984:;’%;0 853, BS%g%BSOCRP, “2’%%5 857,
D515, 880ahgdpregpr SE53tefodhan,935eadso to16do, e FoEmpo , 830,
830S, 8makVBe 83kd 8inlgly BXAwithd twendrExer4€0G4 combdumeatidh.names of
Dai ni ppon I n oy p T o] mag,be used
singly or mﬁ%ﬁagﬁgcgﬁgﬁgfééPﬁkgﬁgg ?iggﬁg%ﬂét?ggs %ﬁgggbgeg?ﬁén¥Pgned
sal i cyl PEafpPdeny de CONPOUBLo PPt alBe0n dYc X8 a5 159t & MYRrorFl STAHR €F py
reacti ngigpheaelli-efypepre@uet wafths@lpiehliorohlydietiydeamndephmed. or cresol 5
(s%kicyllc a+€8h¥QSéEX88 Egsbggf§%5g1§pégghﬁéggadEhna 38§ar organic
solvent such as dimethylformamide, dimethylacetoamide, and
dimethylsulfoxide in the presence of an alkali metal

hydroxide at a reaction temperature of about 50°C to about
120°C to accelerate the reaction of the hydroxyl group and
15 epichlorohydrin. When the reaction temperature is below
50°C, the reaction tends to be slow, and when the
temperature exceeds 120°C, more side reactions tend to occur.
Examples of available bisphenol-type epoxy resins
include RE-310S, RE-304S, RE-404S (product names of Nippon
20 Kayaku Co., Ltd.), ¥YD-115, ¥D-115G, ¥YD-115CA, ¥YD-118P, ¥YD-
127, ¥YD-128, ¥YD-128G, YD-128S, YD-128CA, YD-134, YD-134N,
YD-011, YD-012, YD-013, YD-014, ¥YD-017, ¥YD-019, ¥YD-020, ¥D-
8125, YD-7011R, ¥YD-7014R, ¥D-7017, ¥D-7019, ¥YD-7020, ¥YD-900,
YD-901, ¥YD-902, ¥YD-903, ¥YD-904, ¥YD-907, ¥YD-909, ¥YD-927H, ZX-
25 1059, YDF-8170, ¥YDF-170, YDF-175S, YDF-2001, YDF-2004
(product names of Tohto Kasel Corporation), EPICLON series
of 840, 840S, 850, 850S, 850CRP, 855, 857, D-515, 860, 900-
IM, 1050, 1055, 2055, 3050, 4050, 4055, 7050, 9055, 830,
830S, 830LVP, 835, 835LV, EXA-1514, and EXA-4004 (product
30 names of Dainippon Ink and Chemicals, Incorporated). These
compounds may be used singly or with two or more in



preferably include epoxy resins represented by the general formula (XV):
OXOXOX CHCH( XIV) V6 R6 R62 3 R63 R64 R65 Ox Ox 1.0 (wherein X has
the sane neaning as X in the general formula (Xl I) ; R61 to R65 have the
sanme neaning as R42 in the general formula (XI1); and k3 is an integer
greater than or equal to U Exanples of available salicylic al dehyde-type
epoxy 15 resins include EPPN-501H, EPPN-501HY, EPPN-502H, and FAE- 2500
(product names of Ni ppon Kayaku Co., Ltd.). These conpounds may be used
singly or with two or more in conbint®ion. The above-nentioned
rubber-nodi fied epoxy resins can be 20 obtained, for exanple, by nodifying
a part or all of the epoxy groups of the above-nentioned bi sphenol F-type
epoxy FeBPABatdod;nenol A-type epoxy resins, bisphenol S-type epoxy
resins, salitThei abavdehgdéibupd sphigyildei addehgdnsltypeoepoxy-t ype epoxy

resins, .G I vQl.a o] ' 5 J |

but adi eRe Aary oy OF PYOHIReEoer Bt 1”1 Tt i & e tion,

t er mi naP¥Fodugt efapldcydimnaldehyide ard phenHe 95 l&Fefuf act ured by
he | ke A b o T cboor. T o oty 1 oipe. i nel ud
the like. - anpl.es, of _avail abl.e rubber nodi OXYy_ resi i ncl ude
poxy dAPETESSPIRT, A ATRe SRe § o, Haar P R A Ha BTt 4334700
(producttommmda dXINdi:cel Chemical Industries, Ltd.), EPB-13, EPB-1054
(product nanmes of Nippon 5 Soda Co., Ltd.), epoxydated butadi ene-styrene
nodi fi ed epoxy kﬁgiqz EPOFRLEND AT014, ATQlp, ATO0O (product nanes of

Dai cel Chem cal ustries, .), epoxy c ounds of

| —CH CH
HG I R62 k3 R63
R64 R65
- OX OX

10 (wherein X has the same meaning as X in the general formula

(XIV)

(XII); R* to R®® have the same meaning as R*? in the general
formula (XII); and k*® is an integer greater than or equal to
1).
Examples of available salicylic aldehyde-type epoxy
15 resins include EPPN-501H, EPPN-501HY, EPPN-502H, and FAE-
2500 (product names of Nippon Kayaku Co., Ltd.). These
compounds may be used singly or with two or more in
combination. _
The above-mentioned rubber-modified epoxy resins can be
20 obtained, for example, by modifying a part or all of the
epoxy groups of the above-mentioned bisphenol F-type epoxy
resins, bisphenol A-type epoxy resins, bisphenol S-type
epoxy resins, salicylic aldehyde-type epoxy resins, phenol
novolac-type epoxy resins, cresol novolac-type epoxy resins,
25 and the like with butadiene-acrylonitrile rubber modified by
carboxylic acid at both terminals (for example, CTBN; Hycar
CTB and the like manufactured by Goodrich Corp.), silicone
rubber having an amino-modified terminal, and the like.



pol ydi net hyl si | oxane: X22-163B, KF100T (product nanmes of Shin-Etsu Silicon
Co., Ltd.), epoxy conpounds obtained by 10 reacting the above-nenti oned
epoxy conpound with an a,w pol ybutadi ene dicarboxylic acid, and epoxy
conpounds obtained by reacting part of the above-nentioned bi sphenol

{F-type epoxy resins, bisphenol A-type epoxy resins, and bisphenol S-type
epoxy resins with acrylonitrile-butadi ene 15 rubber nodified by carboxylic
acid at both termnals. These. conpo%?ds may be used singly or with two or
nore in conbination. The bi sphenol™ ype epoxy resins and rubber-nodified
epoxy resins are preferred anong these epoxy resins (al) in 20 view of

their necha cal r ope tles S n ties.
FurthernDre g 3n% avﬁy ggggngﬁggeg ﬂoﬁgfxgh pggg B%%@&% resins and
the |i kencandbeepgwda§eé mrlwb@rcatdh@necmmrfeﬂd (e&HO)XYa§qse‘an red. 25

Exanpl eﬁpeighﬁepﬂa%@bur@ba@}o@rq @%'&ttah%hié% dEIm&feD.O)QHdnﬁdﬂl d (a2)
I ncl ude_acrylic acid %@Ey aci d thacr lic

(3- furfﬁPQPéEF}PFc é‘(',‘idd ) '1§P llfr'y ~HOP4 e((?f(? ¢ acﬁagdlp@r& oni c
aci & aSod;auacl Nnad.q aelp@bxyrdaltfedemladammlsrmm atodirfdi ek anaxih 30

product 3.0f gbaﬁ@m%omoaqnt 0189 AT DAL L b OF

unsat urate asic acid and hal f ters which are reaction

product@aéfie&n§§tei]‘riéﬁéd I@tdél%ré@rﬂ-al%dnd PRFY FOMRAUSH & and sat ur at ed
or UnSﬁbBl?ﬁQﬁe@hﬁ%&Qo&@xﬁL xydreisty. KieoT o@roduuds mamesdefised singly

el f- eoPBAB-EXRUD S dBCRmEs 1 o dadRony Rl W HHAL
gr aup- caahaitnnlggtwﬂbaive-menummreaxoew gmmmmm ran rmrw)'gl yci dyl
et Iher ‘t"’pbﬁy%?%tald&%%dqufc#fbﬁﬁé e %i(ra bagise rﬁ%fmﬁ( Qiﬁiﬂ@i)'urdﬂ; in an egﬁal 5
T o o Ty saa e, Mk s o R R s the
F-type epoxy resins, bisphenol A-type epoxy resins, and
bisphenol S-type epoxy resins with acrylonitrile-butadiene

15 rubber modified by carboxylic acid at both terminals. These .
compounds may be used singly or with two or more in
combination. _

The bisphenol F-type epoxy resins and rubber-modified
epoxy resins are preferred among these epoxy resins (al) in

20 view of their mechanical properties, adhesion, and
development properties.

Furthermore, for example, hydrogenated bisphenol A-type
epoxy resins and the like can be used as a part of the '
-component (al) as required.

25 Examples of the unséturated group-containing
monocarboxylic acid (a2) include acrylic acid, a dimer of
acrylic acid, methacrylic acid, P-furfurylacrylic acid, B-
styrylacrylic acid, cinnamic acid, crotonic acid, a-
cyanocinnamic acid, half-ester compounds which are reaction

30 products 6f hydroxyl group-containing acrylate and saturated
or unsaturated dibasic acid anhydride, and half-esters which
are reaction products of unsaturated group-containing
monoglycidyl ether and saturated or unsaturated dibasic acid
anhydride. These compounds may be used singly or with two

35 or more in combination.



hydr oxyet hyl acryl ate, hydroxyethyl nethacryl ate, hydroxypropyl acryl ate,

hydr oxypropyl nethacrylate, 10 hydroxybutyl acrylate, hydroxybutyl

nmet hacryl ate, polyethylene glycol nonoacryl ate, polyethylene glycol

nononet hacryl ate, trinmethyl ol propane diacrylate, trinethylol propane

di net hacryl ate, pentaerythritol triacrylate, pentaerythritol

trimethacrylate, 15 dipentaerythritol pentaacrylate, dipentaerythritol

pent anet hacryl ate, glycidyl acrylate, and glycidyl nethacrylate. These

conpounds nmay be used singly or with1l2wo or nore in conbination. Exanples

of the above-nentioned saturated or 20 unsaturated dibasic acid anhydri de

I ncl ude succinic anhydri mal ei ¢ anhgdrlde tetrah droga lic
hy

anhydri de, %h?h%??%eaMﬁ9H¥PB§d hethyee FF%h?GPoBﬁtHH pen Pfde,
ethKItﬁékaﬂpgéopbyhaFaetamEyd@u&@xyneg&bp@p@ph&hahmmg aﬁﬁmmauﬁieij . .
met hyl hexahydro alic_an ri ydr. c anhydride, an
"t acon SAARRYERLAE BrrEssohaRib g, Mol e ER P BB S, B Or nore
in conbahurated Purr un§|ﬂ|tlbltr@te§0|d}l§>@§|1@ asiid @@W@Fl%@ difc®maea9d nel litic
anhyriges pukeeel litic anhydride, 30 benzophenonetetracarboxylic acid
anhydri de, and blghen Itetrac rboxillc acid a I de_can useg as a

a

part of theEXIMPLRENPE(EDS B¥drexy: r859uPﬁcPﬁga§8698 ﬁSﬁ?}Sﬁ&daP ction of
t he conphaenhséahkateﬂdg&hmpmmqmﬂa&muneaﬁpndgh?ddel(ﬁihﬁyuinﬂlﬂﬂﬁ and

ror & 85:‘8?: ’é%ﬂ%[ox cr% Utk O 1 "@e‘%’ﬁ:y fmett'?ﬁ diSaitg ated group 13

conta|n| oca aci'd erabﬁ£ reacted relative to one
equi val BY r@BYPWQPQBO?FIQﬂéﬁﬁrO *M&iﬂ?y¥wﬂﬁ aeALat€y t hermore, the
Cormmnenyd&eb:»bart(s}lt taex@;qm@tentydm:)ybtﬂyaamehmarcﬁamm for exanple, in an

or oo “eByE s YTH<E, Mo S0, AN Wiydd ones such e
monomethacrylate, trimethylol propane diacrylate,
trimethylol propane dimethacrylate, pentaerythritol
triacrylate, pentaerythritol trimethacrylate,

15 dipentaerythritol pentaacrylate, dipentaerythritol
pentamethacrylate, glycidyl acrylate, and glycidyl
methacrylate. These compounds may be used singly or with
two or more in combination.

Examples of the above-mentioned saturated or

20 unsaturated dibasic acid anhydride include succinic
anhydride, maleic anhydride, tetrahydrophthalic anhydride,
phthalic anhydride, methyltetrahydrophthalic anhydride,
ethyltetrahydrophthalic anhydride, hexahydrophthalic
anhydride, methylhexahydrophthalic anhydride,

25 ethylhexahydrophthalic anhydride, and itaconic anhydride.
These compounds may be used singly or with two or more in
combination.

Furthermore, polybaSic acid anhydride such as
trimellitic anhydride, pyromellitic anhydride,

30 benzophenonetetracarboxylic acid anhydride, and
biphenyltetracarboxylic acid anhydride can be used as a part
of the component (a2) as required.

In the above-mentioned reaction of the component (al)
and the component (a2), 0.8 to 1.05 equivalent, and more

35 preferably 0.9 to 1.0 equivalent of the unsaturated group-



such as tol uene, xylene, and tetranethyl benzene; glycol ethers such as
met hyl cell osolve, butyl cellosolve, nethyl 10 carbitol, butyl carbitol
propyl ene gl ycol nononethyl ether, dipropylene glycol nonoethyl ether,

di propyl ene glycol diethyl ether, and triethylene glycol nonoethyl ether;
esters such as ethyl acetate, butyl acetate, butyl cellosolve acetate, and
carbitol acetate; aliphatic 15 hydrocarbons such as octane and decane; '
petrol eum sol vents such as petrol eum et her, petrol eum napht ha,

hydr ogenat ed petrol eum napht ha, and Bblwvent naphtha. These conpounds nay
be used singly or with two or nore in conbination. Furthernore, a catalyst
is preferably used to 20 accelerate the reaction of the conponent (al) and
the coRpBLedRing MONACRIbOXVHICS 3G H@Xatls prefieralide 1439y ani ne,
benzyl rretatl;altamaweo Rieh Wouriivedlleyl ta fo ithieme poldyoigrdmp of the epoxy
benzyItE b nDniunrchIoride, benzyl tri met hyl anmoni um br omi de,
benzyltrrne hjﬁhrnnnrun125 i odi de, and triphenyl phosphine. These conmpounds
may be used Fertbheymorew thet gompenadte (RA)canti fhei samMPYPRENtall a2)st is
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used i nmerttigrl bctrnyrﬂ*nkteruortehammlqwﬂmhmiameof aﬁwahirq)dndnoca(Iaansand t he
conmponegtf, ¢ ga%% %W:L thgc 189 [ %d acrﬁqh q,%ncge ?cyﬂsrr zation

h r ydro

I nhibitor 1nc oq |none | ngne

ro | none
nononet BfReTs &Suedy ascéﬁeg'éﬁ? G‘gal be 14
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by wei gﬁti 53’?& %gﬁ%r?;ir ?ngml?et%\% r%tql%tcﬁ" 13%%35}:9 ef]qlhg corrponenlto (al)
and thedééﬁbdﬁemthea‘ ( @nd tm@qlmﬁ@aeatgmcdr maneetdatk iedhesd: t he

above- Maaiiedde duchO HRO RHy 1 lde t3ité ,C HHIGCRcd e | DUl erably about 60C

cellosolve acetate, and carbitol acetate; aliphatic

15 hydrocarbons such as octane and decane; petroleum solvents
such as petroleum ether, petroleum naphtha, hydrogenated
petroleum naphtha, and solvent naphtha. These compounds may
be used singly or with two or more in combination.

Furthermore, a catalyst is preferably used to
20 accelerate the reaction of the component (al) and the
'component (a2), and examples of the catalyst include
triethylamine, benzylmethylamine, methyltriethylammonium
chloride, benzyltrimethylammonium chloride,
benzyltrimethylammonium bromide, benzyltrimethylammonium

25 iodide, and triphenylphosphine. These compounds may be used
singly or with two or more in combination. The catalyst is
preferably used in an amount of about 0.1 to about 10 parts
by weight based on 100 parts by weight of the total of the
component (al) and the component (a2). _

30 Furthermore, a polymerization inhibitor is preferably
used in order to inhibit the polymerization of the component
(al) and the component (a2) during the reaction, and
examples of the polymerization inhibitor include
hydroquinone, methylhydroquinone, hydroquinone monomethyl

35 ether, catechol, and pyrogallol. These compounds may be



to about 150C, and nore preferably about 80C to about 120C. Exanples of
the saturated or unsaturated group 10 contai ni ng pol ybasic acid anhydri de
(a3), which is to be reacted with the reaction product A" of the conmponent
(al') and the conponent (a2), include succinic anhydride, maleic
anhydri de, tetrahydrophthalic anhydride, phthalic anhydride,

met hyl t et rahydr opht hal i ¢ anhydri de, ethyltetrahydrophthalic 15 anhydri de,
hexahydr opht hal i ¢ anhydri de, nethyl hexahydrophthalic anhydri de,

et hyl hexahydropht hal i ¢ anhydri de, -add itaconi ¢ anhydride. These compounds
may be wused singly or wwth two or nore in conbination. In the reaction of

the reaction product (A)). and the 20 conponept 3 th aC|d val ue of the
photosé%%??i%£n9%¥|ﬂr Y?& hetRopeTBPHE: &8 ﬁ?mBéB%?FhB' hEy 1.0 equi val ent

of the pebymenepat{ed)inkiblitve tis prefegabigl esedofint B8 hpdnoxyPEf group of

th h d b p
|sezge‘3$‘5+era Fgﬁggs éﬁ@‘; Igaeldnyalueqat bhseR gngi%lsbhﬂg bgsi n (A

phot osevelghtcofethe E@ﬁﬁéspflﬁhelﬁOEPBPPBFe(GFRaPPd §BPUFPHB°“6P§ferany
150 smgKEEh g, or less in view of the electrlc properties of the resultant

cured f|In1 nor e efera 50 to ture of
reaction offﬁﬁ% ?%@Rﬁ?% %g he ﬁ??cé C%%%p%ﬁ%%%hﬁ ggﬂpgégreferably
about 666mp0neab005112aﬁﬂ cémpbnagh maﬂhods piefbrabdyngbons HROEosensitive
resin {4 yaheglﬁe ¢p05§arﬁake BReBeraiyRbebhdl shsuctbegBose degecibed,

commer cral fy avai Ot 0SENs resins_such as ZFR1122 and
ZFR1179 (prd%mﬁmp¥ﬁﬁm%fo?hﬂh SRERTRES kﬂrcﬂnsatﬂ¥ﬁt? c8h°¥Ps0 be used as the
thKDSeesnta!ﬁingspblyah51cFacuﬂeauhydriﬁbyKaBe mwhdich dsi dobdeed resin

such as,. egxgéﬁxﬁgkﬂykpﬁcF&E@%Eggn§kghﬁgts yrs@etﬁa'%bﬁp%agxérugg 5

copol ynmer or ¥rene- | ei.c anhydrlde
copol yndpdcshepeoupenens 4agdrt iscluge sBﬁGﬂBé@néP yeEides; MadgLc The

conmponeghh{4rite, Pteteahpdyrophthalic anhydride, phthalic anhydride,
methyltetréhydrophthalic anhydride, ethyltetrahydrophthalic
15 anhydride, hexahydrophthalic anhydride,
methylhexahydrophthalic anhydride, ethylhexahydrophthalilc
anhydride, and itaconic anhydride. These compounds may be
used singly or with two or more in combination.
In the reaction of the reaction product (A') and the
20 component (a3), the acid value of the photosensitive resin
' (A) can be adjusted by reacting 0.1 to 1.0 equivalent of the
component (a3) relative to one equivalent of the hydroxyl
group of the reaction product (A').
The acid value of the photosensitive resin (A) is
25 preferably 30 mgKOH/g or more in view of the solubility of
the photosensitive resin composition in a dilute alkali
solution, preferably 150 mgKOH/g or less in view of the
electric properties of the resultant cured film, and more
preferably 50 to 120 mgKOH/g.
30 The temperature of reaction of the reaction product
(A') and the component (a3) 1s preferably about 60°C to

about 120°C. _
Although methods of obtaining the photosensitive resin

(A) using an époxy resin as a raw material have been
35 described, commercially available photosensitive resins such



I ncorporated in an anount of 10 to 90% by wei ght based on the total anount
of the photosensitive resin conposition. 10 The photopol yneri zation
initiator (B) will be described hereinafter. Exanples of the

phot opol yneri zation initiator (B) include benzoins such as benzoin,
:benzoin nethyl ether, and benzoin isopropyl ether; acetophenones such as
acet ophenone, 15 2, 2-di net hoxy- 2- phenyl acet ophenone, 2, 2-di et hoxy- 2-
phenyl acet ophenone, 1, 1-di chl oroacet ophenone, 1- hydroxycycl ohexyl phenyl
ketone, 2-methyl-1-[4- (methylthio)pHeényl]- 2-norpholino-I-propanone, and

N, N di met hyl am noacet ophenone: anthraquinones such as 2- 20
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wei ght ifcouder bedzolss &udhe aspbenzedny, Mdenzalinl imethyfl tedthexhotarsknsiti ve

resin, benzoin isopropyl ether; acetophenones such as acetophenone,

15 2,2-dimethoxy-2-phenylacetophenone, 2,2-diethoxy-2-
phenylacetophenone, 1,l-dichloroacetophenone, 1-
hydroxycyclohexyl phenyl ketone, 2-methyl-1-[4-
(methylthio)phenyl]-2-morpholino-1-propanone, and N,N-
dimethylaminoacetophenone: anthraquinones such as 2-

20 methylanthraquinone, 2-ethylanthraquinone, 2-tert-
butylanthraquinone, 1l-chloroanthraquinone, 2-
amylanthraquinone, and 2-aminoanthraquinone; thioxanthones
such as 2,4-dimethylthioxanthone, 2,4-diethylthioxanthone,
2-chlorothioxanthone, and 2,4-diisopropylthioxanthone;

25 ketals such as acetophenone dimethyl ketal and benzyl
dimethyl ketal; benzophenones such as benzophenone,
methylbenzophenone, 4,4'-dichlorobenzophenone, 4,4'-
bisdiethylaminobenzophenone, Michler's ketone, and 4-
benzoyl-4'-methyldiphenylsulfide; and 2,4,6- '

30 trimethylbenzoyldiphenylphosphine oxide. These compounds

. may be used singly or with two or more in combination.

The photosensitive resin composition of the present
invention may contain a photopolymerization initiator
auxiliary as required. Examples of the photopolymerization

35 initiator include tertiary amines such as ethyl N,N-



preferably 20% or |ess by weight in view of the heat resistance of the
Jesultant cured material, and nore 10 preferably 2 to 15% by wei ght, based.
on the total anpbunt of the photosensitive resin conposition. Wen the
content of the photopol ynerization initiator is below 0.5% by wei ght,
unexposed portions are prone to dissolve during devel opnent. The flane
retardant (C) wll next be described. Any 15 flane retardant can be used
provided it's content of halogen atons or antinony atons is 5% or |ess by
wei ght and that it can inpart necessdry flame retardancy to the
photosensitive resin conposition. Al though conpounds that do not contain

hal ogen _at o r antjinon int I are SP eci
preferagF@eggﬁgaPFﬁﬁbePéﬁéiﬁan SREMY BOHV ﬁgpﬁg 13&@88@ qu stltuents or
t he Iikpenpyne4bﬁamahhyeam&nbbenedatb|nmriemhgﬂemde@ .f laax@e retardants
I ncl ude ed Z QN ed

LT %g&yﬁﬁ@ﬁgbgn Tﬁ%ﬁgr%X|§Bﬂ?8%ChEgn R QsQANIsA ny ity QEeRriltas

conpoun met al an organi ¢ phosphorus-based
conpoundWeCR¥. mpKesdnc 6epbdRas iRy be used singly or with two or nore in

COMQYEH:OH Tﬁbecampaﬁeﬂﬁntggngg §r9£eﬂﬁﬁnﬁuﬂﬂ01ﬁhédlsnuaadamsuam |
essenti a onent o e ot osensi ti.v ition 30 | according
e§é Pﬁv@ﬁfyoh H% ﬁ&% be 8 FFonaII oG

to the |ncorporated I n each one of
t he phopbgépppﬂWm@rﬂGQbﬁli¢dnp¢s¢bﬁo@§°¢psemﬁﬂtéﬁ@ me¢sddoording to the

gg e?én§ prb@\é?ﬁ})'l?n ZOEO o%pq%lﬁél byl We]EJ.%'toﬂ.n' subraao@%ed;w Hézft f,' nc1<7:orrpound
., and_ it can _be_s esized from and ,an acjd such - as

mol ybdi £e§dF%anGRoOFhshec I§5P§ &P@S?& gﬁﬁ Qﬁd TSt anni c acid,

and®or prefeirdbligx @mtoed 58f byheredighd ,ccbra]s@.dnd)n ithel (e adalasiauntyiof

mol ybdat g, éh%%og%5¥HQQR% els1h %@ﬂﬂig C. P &rfe d@d¥ént of

. hexahydroox0s nc stan Zinc borate, with zinc

nol ybdatBe Phetopedymerd zatien i'-lnﬁd:il?(FP&‘t d Shded @ Oed My WedflYe conpounds
my be usestposieddiporaiiotist arevprohe o ditssedvie [dairiny deve dmnent .

The flame retardant (C) will next be described. Any
15 flame retardant can be used provided 1t’'s content of halogen
atoms or antimony atoms 1s 5% or less by weight and that it
can impart necessary flame retardancy to the photosensitive
resin composition. Although compounds that do not contain
halogen atoms or antimony atoms in the molecule are
20 especially preferable, the flame retardant may contain these
atoms as substituents or the like up to the above-mentioned
limit.
Preferred flame retardants include, for example, a zinc
compound (Cl), an organic nitrogen-based compound (C2), a
25 metal hydroxide (C3), and an 6rganic phosphorus-based
compound (C4). These compounds may be used singly or with
two or more in combination. '
The above-mentioned zinc compound (Cl) is used as an
essential component of the photosensitive resin composition
30 I according to the present invention and may be optionally
incorporated in each one of the photosensitive resin
compositions II, III and IV according to the present
invention.
No special limitation is imposed on the zinc compound
35 (Cl), and it can be synthesized from zinc and an acid such



menti oned zinc conpound is preferably coated onto fillers such as talc by
Wwet process and the like, in view of costs. 10 Exanples of avail able zinc
conmpound i nclude KEMGARDI11A, KEMGARDO11B, KEMGARDI11C, KEMGARDO81,
KEMGARD425 (product nanes of Sherwin-WIIlianms Japan Co., Ltd.),
iFLAMTARD-H, FLAMIARD- S (product nanmes of N ppon Light Metal Co., Ltd.)
and HA-1, SZB-2335, HA-SI, and HA-1T (product nanmes of Sakai 15 Chem cal

| ndustry Co., Ltd.). The above-nentioned conponent (Cl) is preferably used
in an amount of 0.5%or nore by weight7 im view of the flame retardancy of
the resultant cured material, preferably 20% or less by weight in terns of
t he heat resistance, and nore 20 preferably 1 to 15% by wei ght, based on
the tot@f BADYRAELGF acife BHBFBQ@H%FtPFédreéFﬁaBXﬁﬁBQFPFGHP e acid,

above- nesahAfNedasiganaadnbbirageachds ed Exanpaesd of( €Rk iz4nks edmpouanid

essenti g on N he p Lt resi ositi.on Ll saccordi ng
to the %nggﬁg F%@éﬁpﬂo%}ggnggaggﬁggﬁ’béiggtﬁ%%gpﬁgq?hcgﬁbgrgkgg%Vnto each
one of ehacppbrspbaseti vdncebenabydpooxoissaanpte | zixgd stanadtér.ding to

t he gor egrat zin¥eBbirate, The o ¢2RkC mBlybaaee,basad cerpaare, (Ga is an
organi c_.conmpoun havi.ng one _or re Q'trogen at o in_the nolecule, 30
and is ﬁ?@?gBSBP eaﬁe&P aRFELESHE und h&ﬁ@n§°QP°Pg§§thﬁf & Y55 ogen at ons
i n the sbhgtwl er widhnmiwe premerablin sombiaatienbasdtecalmomenrd havi ng a
SiXT”EUHSEtiBHQdSE&ﬁEtBBﬁpoﬁgﬁiEQ_ Re2e rablly0eeR +30Th o £i1a JFY ecul e
(triazine ring including hydrotriazine ring),. 35 As a triazine-based
conpoun8UcheRantAdcCpR¥nyP tc BFEEEHEs and) dheyilijken o g8y @fi COSSpr esent ed
by 1dhe geneEstampDésubEe aviaidabaled ilny) «uihsEi@ M melwdenNREMGARPOUDAS Wi th
repeati Eﬁneﬂﬂbgi 156 %ﬁgﬁﬂﬁa‘ﬁ@ 19% ,t REMERRDOR .| REMEARD 40/sC) pFdddd) are
preferably usedq: - a’)

names of Sherwin-Williams Japan Co., Ltd.), FLAMTARD-H,

FLAMTARD-S (product names of Nippon Light Metal Co., Ltd.)

and HA-1, SZB-2335, HA-S1, and HA-1T (product names of Sakai

15 Chemical Industry Co., Ltd.).
The above-mentioned component (Cl) is preferably used

in an amount of 0.5% or more by weight in view of the flame

retardancy of the resultant cured material, preferably 20%

or less by weight in terms of the heat resistance, and more

20 preferably 1 to 15% by weight, based on the total amount of
the photosensitive resin composition.

The above-mentioned organic nitrogen-based compound
(C2) is used as an essential component in the photosensitive
resin composition II according to the present invention, and

25 may be optionally incorporated into each one of the
phofosensitive resin compositions I, III and IV according to
the present invention.

The organic nitrogen-based compound (C2) is an organic
compound having one or more nitrogen atoms in the molecule,

30 and is preferably an organic compound having at least three
nitrogen atoms in the molecule, and more preferably a
triazine-based compound having a six-member ring structure
having three nitrogen atoms in the molecule (triazine ring
‘including hydrotriazine ring).

35 As a triazine-based compound, melamine phenol compounds



(wherein R represents a divalent organic group) -HN,,,N, _NHR ON (I b)

-(wherein R represents a divalent organic group and Z 10 represents -NH2,

HC HOH CH2OH - NCH2CH or an.aryl group having 6 to 18 carbon atons) CH
CH2- (1C) 15 R (wherein Rl represents a hydrogen atom or a nethyl group)
iH NNHCH2 ~~ (Id) NON Z (wherein Zis the sanme as Z in the
above-nentioned general 19 - fornula (Ib)). Mreover, exanples of the
above-nentioned triazine- based conpound i ncl ude mel am ne acryl ate
conpounds represented by the generall&ormula (11): A RR ~ R -A A 2
N~NON R2A (I1) O-NN 5 A-R2/NR2 A (mhereln each one of six A

i ndependent | resents h) acryl.o and _each on of six R2
|ndepeﬁﬂ%ﬁ?l%ePFEEFBQeHP%tﬁ % §F§ﬁpt§Pg§X|gh gﬁﬁfrFﬁ % &8 i vati ves
represeqraj hydthmbgeaadaheﬂam&nbaphéﬁo@lbbmpoHBN¥N@NHB repeating
units represented by the general formulae (Ic) and (Id) are
preferably used. '

OH

R— (Ia)

(wherein R represents a divalent organic group)

—HN\I/N\N(NH—R’—— o)
T

(wherein R' represents a divalent organic group and 2
10 represents -NH;,

H CH,OH
—N —N

CH,OH “CH,OH

or an aryl group having 6 to 18 carbon atoms)

OH

CH,— (Ic)

15 R

(wherein R! represents a hydrogen atom or a methyl group)

(wherein Z is the same as Z in the above-mentioned general

Z



INON () 13 R (wherein R3 represents a nonoval ent aliphatic group having.
21 to 10 carbon atons or an aryl group having 6 to 18 carbon atons) 15
triazine derivatives represented by the general formula (1V): H2ZN NH2 N .
4 N-~ N) CH-CH2-R- < -CH2~O N (IV) ~__ NN H2N NH2 (wherein R4 represents
.a divalent aliphatic group having 1 to 10 carbon atons or an aryl ene group
having 6 to 18 carbon 20 atons) isocyanurate derivatives represented by
the general formula (V): - 20 - 0 0 0O 2CCC., GG CH2 RS NN" R/ (V)
O NOCCH2 -C= OR5 (wherein each d9e-of three R5 i ndependently
represents a hydrogen atomor a nethyl group) isocyanurate derivatives
represented by the general fornmula 5 (VI): 0707 0 H2CCCOR
VROG@@@%W@%M O-N O R? O C C=CH2
Moreover, examples of the above-mentioned triazine-
based compound include melamine acrylate compounds

represented by the general formula (II):
A
2N N\(Nig
AR/\@ RZA (1)

5 A-RY "REA
(wherein each one of six A independently represents a
(meth)acryloyl group and each one of six R? independently
represents a divalent organic group)
triazine derivatives represented by the general formula

10 (III):
H N._ __NH
2NYOY 2 ( - )
N N
T

R
(wherein R® represents a monovalent aliphatic group having 1

to 10 carbon atoms or an aryl group having 6 to 18 carbon
atoms)
15 triazine derivatives represented by the general formula

(IV):
H2N NH2
N | N—(
N>>©N>—CH2—CH2—R'1-CH2—CH2—<Q<N (V)
HoN | NH,

(wherein R* represents a divalent aliphatic group having 1

to 10 carbon atoms or an arylene group having 6 to 18 carbon
20 atoms) '

isocyanurate derivatives represented by the general formula

(V):



11 O R6 (wherein each one of three R6 independently represents a hydrogen
Atomor a nethyl group and each one of three R7 independently represents
an al kyl ene group having 1 to 10 10 carbon atons) triazine derivatives
represented by the general formula (VIl): R8 OCH2\ CH2-O-R8 Ra O CH2
.CH2-0-R$ VIl () NON N R8 0-CH2 "CH2-0-R8 (wherein each one of six R8

| ndependently represents an 15 al kyl group having 1 to 10 carbon atons)
triazine derivatives represented by the general formula (VIII): 21 - mCH
mM CH4 HOCH2 111-Y N-Nf CH2-OH )ms 20 (-VI11) NyN N-(-CH2-OH )nb HﬂMG
(wherein each one of mM to n6 is independently 0, 1, or 2 and

(M +nR) =(nB+m4) (n5+n6) =2) triagine derivatives represented by the general
formula 5 (IX): RN R jE IX)P%MNR M) -NNR5R5 R5

HC=G— G ¢=C
RO R v
TR
|
C—C=CH,
O RP

(wherein each one of three R® independently represents a
hydrogen atom or a methyl group)
isocyanurate derivatives represented by the general formula

5 (VI):

6
R R (VI)
o)\r;:/ko
R-0—GC—C=CH,
1] I6
O R

(wherein each one of three R® independently represents a

hydrogen atom or a methyl group and each one of three R’

independently represents an alkylene group having 1 to 10
10 carbon atoms)

triazine derivatives represented by the general formula

(VII):
R O—CHoa, CH2 O—

R*-0-CHy’ NYN\Y/ CH,-0—-R® (VIL)
NY

-~ N
R&-0-CHy" ‘CH,—O—R®
(wherein each one of six R? independently represents an

15 alkyl group having 1 to 10 carbon atoms) |
triazine derivatives represented by the general formula

(VIII):



(wherein each one of six R5 is independently identical to R5 in the
.above-nentioned general formula (V)) nelam ne fornal dehyde resins which are
copolymers of 1,3,5- 10 triam notriazine and formal dehyde, nelam ne
phosphate conpounds which are copolyners of 1,3,5-triamnotriazine and
.phosphoric acid, conpounds of 1,3,5-triamnotriazine and pyrophosphoric
acid, sulfuric acid-2-nelamne, nelam ne resins which are copol yners of
benzoguanam ne and 15 formal dehyde, nel am ne pol yphosphate, triglycidyl

i socyanurate, and 1,3,5-triam notri-aZlne. These conpounds nmay be used
singly or with two or nore in conbination. 1,3,5-Triam notriazine is
preferably used in view of adhesion of the photosensitive resin
conposition film 20 TriHxine deﬂﬂV&pives represented by the general
formula (I111), which_c anref erabl'y be. benzoguanani ne (a conpound of the
gener al formdldo(-lqma—)vq' 3 \b‘giNrgZQth'eQUI)ngroup), for 22 exanple, are
preferably used in view of lability. In"viewViIIfj ame retardancy,
preferred conpounds incl ublie—gaN am ne phenol conpounds represented by the
general fornulae (la) to (1d), nelam ne acryl ate conpounds 5 represented
by the general formula (111) N-®CHz+QH ) derivatives represented by the
general fornmula (I1V), isocngyrgle deriMati ves represented by the general
formula (V), isocyanurate imati ves represented by the general fornula

(M), triazine deriyativyes_eprgsend ral § or ol il),
triazi néwggjr:f\glgt %98%’ H’a‘é g’sﬁeﬁ‘t eggb@ e“t%% g&eér})gerrgal?emﬁa {\/I )? é?ﬂi azi ne
deri vat (megntedmegmnl oM’ 48/ )eRd general formula (1X), mel am ne phosphate
conpounggs ayihenaare vaeRYesmeeprebeht3dS bl ta@ geheiradl Forada phosphoric

acid mfl gs: ne fornal dehyde resins which are 15 copol yners of

1,3,55-t T&h¥ not ri azi ne and for mal dehyde, conpounds obtai ned by the

reaction of 1,3,5-triamnotriaxzings and pyrophosphoric acid, sulfuric

aci d-2-nmel am ne, nelanmne r Niﬁi ich are copol yners of benzoguanam ne
y

and fornal dehyde, nelam ne pol yphosphate, triglycidyl

N)\Q/T\N (IX)
RS—N/I\CND)\CN))_\N—RS

(wherein each one of six R’ is independently identical to R®
in the above-mentioned general formula (V))
 melamine formaldehyde resins which are copolymers of 1,3,5-
10 triaminotriazine and formaldehyde, melamine phosphate
compounds which'are copolymers of 1,3,5-triaminotriazine and
phosphoric acid, compounds of 1,3,5-triaminotriazine and
pyrophosphoric acid, sulfuric acid-2-melamine, melamine
resins which are copolymers of benzoguanamine and
15 formaldehyde, melamine polyphosphate, triglycidyl
isocyanurate, and 1,3,5-triaminotriazine. These compounds
may be used singly or with two or more in combination.
1,3,5-Triaminotriazine is preferably used in view of
adhesion of the photosensitive resin composition film.
20 Triazine derivatives represented by the general formula
(I1I), which can preferably be benzoguanamine (a compound of
the general formula (III) with R3 being a phenyl group), for



20 isocyanurate and the like. No specific [imtation is inposed on the
.mel am ne phenol conpounds with repeating units represented by the general
formulae (la) to (1d), provided at |east one nelam ne unit and at | east
one phenol unit are present in 25 the nolecule. Furthernore, when a
.repeating nunber of nelanmine units and phenol units is plural, the .
nmelamne units and the phenol units may be |linked either as blocks or in
a random configuration. Exanples of the alkyl group having 1 to 10 carbon
atoms 30 in the general fornulae 1220 (1X) include a methyl group, an
et hyl group, an n-propyl group, an |sopropyl group, an n- butyl group, an

| sobutyl group, a sec-but rou a tert- tyl ,

ety 8y St Wil b Dbl e w0
pre y gr e s¢compoun | sonmers

thereofy,sy¢4 %%ﬁgﬂ gg g* Bgf ?%é?h?ﬂgfgfeﬂﬁegéﬂtaﬁ byt entOgeaekan atons

in the Gererar ude a net roup, an ethyl ene
group, Eermubrep{faneter 9) aﬂelP§$BFoB9F¥ﬁ€t§r88B °Hﬁgﬁ butyl ene group,
an Itsslobﬂéyi:egen’éeerayptha geﬁebulyheﬂﬁugaommna,telrtialzuhyel ene group, a
pentyl epne an_i sopent g p p e up, a hexyl ene
group, g%?§£¥ﬁ8 5?868538¥e§c5¥|§ﬁg geggg %BE%Lﬁﬁ A Fgup, a degylene
group, hadcsanucaneaﬂeriunﬁiyestHépﬁéﬁenIQdEb¥n$h§sgép &oFmud@oup

gﬁgh;? @Yzapi§OE§EQQEaQEOHEr1VBtEbéSQQB?gébethﬂub thb)déh&ﬁﬂo '”CLgﬂela
u
group, gﬂr%ﬂiﬁr§VI roﬁﬁgaéﬁge gﬁﬁiﬁéﬁ?ﬁ?ﬁlg&PG&ﬁegﬁﬁgykﬁgs lé'pgrguggpmayybe

sul®t i t gérdralt foamhabho¢¥aIdt onriaziaei derivagdves, represeatedo®y, a cyano
group, 9{1@9”5838]%§192P5}Ru1§”(v§'1'1¥' QR4 n@r d@!&i%'a'ﬁtkze%f Q‘ég)ﬂé%‘én%dl'to 20

car bon he aryl ene_grqup havin carpon atons in
t he genBYthPogﬁﬂpaél(ﬁPrmﬁlélXFX ncM&d nepP@ﬁngﬁéebfﬁﬂﬁx’ dEolylene
group, ®hx¢hyhesecopolgmezs of 1,3,5-triaminotriazine and '

phosphoric acid, melamine formaldehyde resins which are

15 copolymers of 1,3,5-triaminotriazine and formaldehyde,
compounds obtained by the reaction of 1,3,5-triaminotriazine
and pyrophosphoric acid, sulfuric acid-2-melamine, melamine
resins which are copolymers of benzoguanamine and
formaldehyde, melamine polyphosphate, triglycidyl

20 isocyanurate and the like. '

No specific limitation is imposed on the melamine
phenol compounds with repeating units represented by the
general formulae (Ia) to (Id), provided at least one
melamine unit and at least one phenol unit are present in

25 the molecule. Furthermore, when a repeating number of
melamine units and phenol units is plural, the melamine
units and the phenol units may be linked either as blocks or
in a random configuration.

Examples of the alkyl group having 1 to 10 carbon atoms

30 in the general formulae (I) to (IX) include a methyl group,
an ethyl group, an n-propyl group, an isopropyl group, an n-
butyl group, an isobutyl group, a sec-butyl group, a_tert-
butyl group, a pentyl group, an'isopentyl group, a neopentyl
group, a hexyl group, a heptyl group, an odtyl group, a

35 nonyl group, a decyl group, and structural isomers thereof.



20 bi phenyl ene group, a naphthyl ene group, an anthrylene group, and a
phenant hryl ene group, and these groups may be substituted with a hal ogen
atom an amino group, a nitro group, a cyano group, a nercapto group, an
allyl group, or an alkyl group having 1 to 20 carbon atonms. ‘25 The
.conpounds represented by the general formulae (1) to (IX) may be
substituted with a substitutable substituent such as an am no group, a
nitro group, a cyano group, a nercapto group, an allyl group, or an al kyl
‘group having 1 to 20 carbon atons- 38 Exanpl es of avail able organic
ni trogen- based conpound (C2) include 1,3,5-triam notri azine,
benzoguanam ne, 1, 3,5- triacryl oyl hexahydro-S-trizine (TAF),
tri s(acryl O)Eytmﬂ[yllés ofs orthye railrky ker{ea gmqmmajvmgthet@eh@r%ﬁlrb@m mul a (VI )
with R§ "Gy Bl g@ EPai! PHLARGEY (D51 8O pexst Sybadaeun) . 35

oxyeth I

trls(né?%acr I Socyanurate (a conpound the 24 general formul a

(V1) wimeit %@en@r@uaetﬁ9|e RBpLPRangr P - el nf- aﬁ°e¥ﬁ9P3996

ﬁaprolaﬁg@@@o ﬂéﬁeegroﬁpLEAﬁCﬁybaFyEéhylQﬁoﬁpcyanu%abbutylene '

ex met hox am ne exabut a anm,ne, N-3A, N 6A,
5 ?%HUC? ﬁ%ﬁegugyi gﬁéﬁghugg En?éggg%gx Btggb e Set aCure 590,

SetaChrEe&EMlQ@eodugupmanBsl@DPAR281N@§eBINNP QWﬂQﬂRﬁn BOEnQEIEHR - MC15

(produc F5bhgapan #82 204 bpegduat gawap,0h Shi koku
Cbrporaélon felQiénon- ()1a %$§§gie ﬂ?§§5> g J §%93 SB- 254,

SB- 255, ARy %0§r°%8136233 eplepe 9ERUBx,aNdRS g§§°?BF8 u%?gwgnes of Sanwa
Chem cathéeofltd.), Planelon NP (product name of Mtsui Kagaku Fi ne

Ch I I I
Ol S0, Banelqd O e Tardl nathig o 50, L6 nSR et NN 523,

MELAN meothQSQREﬁﬁaﬂ3§9BmPéﬁﬁd&EQ ﬁang§xéfipfgﬁgﬁlaCﬁQﬁPE&I958 Pitd.),
Mel em (@resugl Qﬁaﬁpofahkyigm gheupcabh baghehyilegroupd. a aapbmhwdund of the

SR Soet e kel OpFRelS, Bta PHOREH;3A Bloulh P 100, anc
pol yphogpbuape)may be substituted with a halogen atom, an amino
15 group, a nitro group, a cyano group, a mercapto group., an
aliyl group, or an alkyl group having 1 to 20 carbon atoms.
Examples of the arylene group having 6 to 18 carbon
atoms in the general formulae (I) to (IX) include a
phenylene group, a tolylene group, a Xylylene group, a
20 biphenylene group, a naphthylene group, an anthrylene group,
and a phenanthrylene group, and these groups may be
substituted with a halogen atom, an amino group, a nitro

group, a cyano group, a mercapto group, an allyl group, or
an alkyl group having 1 to 20 carbon atoms. '

25 The compounds represented by the general formulae (I)
to (IX) may be substituted with a substitutable substituent
such as an amino group, a nitro group, a cyano group, a
mercapto group, an allyl group, or an alkyl group having 1
to 20 carbon atoms. .

30 Examples of available organic nitrojen—based compound
(C2) include 1,3,5-triaminotriazine, benzoguanamine, 1,3,5-
triacryloylhexahydro-S-trizine (TAF), tris(acryloxyethyl)
isocyanurate (a compound of the general formula (VI) with R®
being a hydrogen atom and R’ being an ethyl group).

35 tris(methacryloxyethyl) isocyanurate (a compound of the



20 These conpounds may be used singly or wwth two or nore in conbination.
.The conponent (C2) is used preferably in an anount of 0.2% or nore by
weight in view of the flame retardancy of the resultant cured film
preferably 10% or |ess by weight 25 in view of heat resistance, and nore
spreferably 0.5 to 8% by weight, based on the total anpbunt of the

phot osensitive resin conposition. The above-nenti oned netal hydroxide (C3)
is used in the photosensitive resin conmposition IIl according to the 30
present invention as an essential cor@fonent and may be optionally

I ncorporated in each one of the photosensitive resin conpositions |, Il
and IV according to the gresent i pvention. Exanpl es of the nejal hydrOX|de

(C3) i ngenerad| Garmuka $¥IAyWALR| Be, bedRgcai methyhrexowe and fi num

Eygr OXi QQiHanﬁSéﬁﬂy25gr6abl?Qn@hprbldb@bﬁe mbakeliedydr oxi de, titanium
ydr oxi

roxi de. ed singly or
with t r%??ﬂSFXiPﬁyegﬁ%Eﬁa€F8ﬁYa?H£a g%”ggg?ggfgﬁ§ %&b %ﬂabl gsgd in
an anounexabut&x$iedaminee byxa@ﬁghwlpﬂmﬂﬂéwlaﬁ tNe3ﬂIaNE6ﬁet§r&éhcy of the
resgltapbrgaﬁgg hhn@k BEeﬁﬁEﬁbhﬁkﬁQ&%arCh@ﬁicﬁi EQ'QhEtHﬂ) vi ew of heat

t 10 to 40% b t t ot
ot O CanaranaacRererues bal (beomat, heohe b4 msKvel 5 HoLd
or gani cMphappbor096-, bHeadpaenMcasd ( pfGdacits nased off DISM JapaadenSG-i ve resin
ConpOS'i?Qn ééb QBSOKBEBQuEQ PPE Qr%§e§hik3 gnbb9§o§%t§%nﬁssﬁﬁmd3n-

conponen por at e one of

photoseﬁ@itl9e7?8§hnM88nﬁos§P|Bﬁé ISBrﬂoandSPrP°§0c§Pﬂ|ﬁ@'téB'f§5the
prexﬁntsnnsemtlsa 36he 8B9303; BBO3BAQr $8-B3Sed produetntafies) ofs an

2, o coS RSB, N u o By b D heEen W
phosphauétsuilKagykupﬁéaph§hemlcals, Inc.), Cymel 300, Cymel 301,
Cymel 303, Cymel 325, Cymel 350, Cymel 370, Cymel 1123
(product names of Mitsui Cytech Ltd.), MELAN 523, MELAN 2000,
15 MELAN 3000 (product names of Hitachi Chemical Co., Ltd.),
Melem (product name of Nissan Chemical Industries, Ltd., a
compound of the general formula (IX) with R® being a
hydrogen atom), PMP-100, PMP-200, and PMP-300 (product names
of Nissan Chemical Industries, Ltd., melamine polyphosphate).
20 These compounds may be used singly or with two or more in
combination.
The component (C2) is used preferably in an amount of
0.2% or more by weight in view of the flame retardancy of
the resultant cured film, preferably 10% or less by weight
25 in view of heat resistance, and more preferably 0.5 to 8% by
weight, based on the total amount of the photosensitive
resin composition.
The above-mentioned metal hydroxide (C3) is used in the
photosensitive resin composition III according to the
30 present invention as an essential component and may be
optionally incorporated in each one of the photosensitive
resin compositions I, II and IV according to the present
invention.
Examples of the metal hydroxide (C3) include aluminum
35 hydroxide, magnesium hydroxide, aluminum hydroxide magnesium



20 tri
“phenyl

phenyl phosphate, tricresyl phosphate, trixylenyl phosphate,
phosphate, cresyl di-2,6-xylenyl phosphate,

cresyl

2- met hacryl oyl oxyet hyl aci d phosphate, di phenyl-2- netacryl oyl oxyet hyl
phosphat e, phosphat e- based conpounds represented by the general formula
A(X): 2510 RO RR1 RR2 0Ol WO 23 OPOR( XY 11 O IPO _Cyv~__ L

R13 |

-0-,

- R12

(R14. f R4~ 1 RR5 RRa O\ a\ a Oni 20 9 R16 R R10 #R13 R12 R17
R19 R 6 (wherein each one of RO to R25 independently represents a hydrogen
atomor an al kyl group having 1 to-1@5carbon atons; 26 Wrepresents a

si ngl e bond, an alkylene group having 1 to 10 carbon atons -5-, -802-,
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The component (C3) is preferably used in an amount of
5% or more by weight in view of the flame retardancy of the
resultant cured film, preferably 50% or less by weight in
view of heat resistance, and more preferably 10 to 40% by
weight, based on the total amount of the photosensitive
resin composition.

The above-mentioned organic phosphorus-based compound
(C4) is used in the photosensitive resin composition IV
according to the present invention as an essential component
and may be optionally incorporated in each one of the
photosensitive resin compositions I, II and III according to
the present invention.

The organic phosphorus-based compound (C4) is an
organic compound containing a phosphorus atom in the
molecule, and examples of the organic phosphorus-based
compound include trimethyl phosphate, triethyl phosphate,
triphenyl phosphate, tricresyl phosphate, trixylenyl
phosphate, cresyl phenyl phosphate, cresyl di-2,6-xylenyl
phosphate, 2-methacryloyloxyethylacid phosphate, diphenyl-2-
metacryloyloxyethyl phosphate, phosphate-based compounds
represented by the general formula (X):

10 oo R2! R22
o W o]
11 I I 23
R 0—P o@ @O—P 0 R (X)
12 13 ’ 1 : 1 25. 24
R R o (o) (R 4)4 (R 4)4 0 l’,'1 ZF:J R
. R13 R16 R
R10 R12 R17 R19
11 18
R R

(wherein each one of R’ to R?*® independently represents a
hydrogen atom or an alkyl group having 1 to 10 carbon atoms;

R R 8 (wherein each one of R26 to R41



hydrogen atom or an al kyl group having 1 to 10 carbon atons; and n2 is an
. nteger greater than or equal to 1) 10 triaryl phosphate, and

phosphor us-cont ai ni ng epoxy resins. These conpounds nay be used singly or
with two or nore in conbination. Exanples of avail able organic
:phosphor us- based conpound include aromatic pol yphosphates such as CR-733S,
CR-741, CR- 15 747, PX-200 (product nanes of Dai hachi Chem cal Industry
Co., Ltd.), SP-703, SP-601 (product nanes of Shi koku Corporation), and

' REOFOS' series 35, 50, 65, 95, and 280 -(product nanes of Ajinonpto Co.,
Inc.). Exanples of the phosphorus- containing epoxy resins include ZX-1548
series 1, 2, 3, and 20 4 iproduct names. of Tohto Kasgi Cbrpgrgti9$). These
conpouriisteéRyesentiscd Single BPRd: t ANt ALKELCRBr GTPHP BEXBPHati 68 e
conponesarb&d) atsmp! ef er abl gopsed-04, arc@nomt -N$N- 2%md mbriss @n wei ght i n
view of , the flane retardancy of th sultant cured film preferably
50% or +%€§g%§ ﬂﬁ?aﬁ?rigﬁePeﬁFoFgﬁgét%geg?stance, and nore preferably 5 to
40% by phesphatebbseddonomheundsarenrsanntefl PHetBRogevERSLt FPEMIA " esin
conBosigka: The photosensitive resin conposition of the present invention
(that is, the gbove-nentioned conposition X %nd comaositions | to IV, the
& curjfhg agent (D) as

sanme al so appl es m@Feinafter) 12 contai R
requi red. The ¥{ng agﬁh p ra41y9 ’ byathe action of heat
or ultravi ’*@ epcps @ P g
li ke of the phy azensituv r onpo$ i
n 98

&Yl groufk) and the
phot osensitive resin

conposi ti ony2¥ t hesoes i nvention t

ultraviolet. Use o

resi stance, adhesi @
Exanpl es of the above
urea conpounds, and g
conmpounds include R

(wherein each one of R%® to R*!' independently represents a
hydrogen atom or an alkyl group having 1 to 10 carbon atoms;
and n? is an integer greater than or equal to 1)
10 triaryl phosphate, and phosphorus-containing epoxy resins.
' These compounds may be used singly or with two or more in
combination.
Examples of available organic phosphorus-based compound
include aromatic polyphosphates such as CR-733S, CR-741, CR-
15 747, PX-200 (product names of Daihachi Chemical Industry Co.,
Ltd.), SP-703, SP-601 (product names of Shikoku Corporation),
and 'REOFOS' series 35, 50, 65, 95, and 110 (product names
of Ajinomoto Co., Inc.). Examples of the phosphorus-
containing epoxy resins include ZX-1548 series 1, 2, 3, and
20 4 (product names of Tohto Kasei Corporation). These
compounds may be used singly or with two or more in
combination.
The component (C4) is preferably used in an amount of
2% or more by weight in view of the flame retardancy of the
25 resultant cured film, preferably 50% or less by weight in
view of heat resistance, and more preferably 5 to 40% by
welght, based on the total amount of the photosensitive



bi sphenol A-type epoxy resins, bisphenol F-type epoxy resins, hydrogenated
.bi sphenol A-type epoxy resins, novolac type- epoxy resins, bisphenol S-type
epoxy resins, heterocyclic epoxy resins such as triglycidyl isocyanurate,
and 20 bi xyl enol -type epoxy resins such as bixylenyl glycidyl ether of
:YX4000 (manufactured by Yuka Shell Epoxy Kabushi ki Kaisha). Exanples of

t he above-nenti oned urea conpounds include dinethylol urea and the |ike.
These conpounds may be used singly or with two or nore in conbination. 25
Wien the conponent (D) is to be incoRporated, its content is preferably 2%
or nore by weight in view of the heat resistance of the resultant cured
film preferably 50% _or less by weight. in view of devel opnent properties,
and noFeSHR FRPRBFILEBNt 0 40% by wei ght, based on the total 30 amount of
the phot oserid ipioticsd s Cioipo Sté s oM. c&ﬁmoq]imicmemﬁlthevaar@selmt conposi tion
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15

20

25

30

35

include epoxy compounds, urea compounds, and oxazoline
compounds. Examples of the epoxy compounds include
bisphenol A-type epoxy resins, bisphenol F-type epoxy resins,
hydrogenated bisphenol A-type epoxy resins, novolac type-
epoxy resins, bisphenol S-type epoxy resins, heterocyclic
epoxy resins such as triglycidyl isocyanurate, and
bixylenol-type epoxy resins such as bixylenyl glycidyl ether
of YX4000 (manufactured by Yuka Shell Epoxy Kabushiki
Kaisha). Examples of the above-mentioned urea compounds
include dimethylol urea and the like. These compounds may
be used singly or with two or more in combination.

When the component (D) is to be incorporated, its
content is preferably 2% or more by weight in view of the
heat resistance of the resultant cured f£ilm, preferably 50%
or less by weight in view of development properties, and
more preferably 10 to 40% by weight, based on the total
amount of the photosensitive resin composition.

The photosensitive resin composition of the present
invention may contain an epoxy resin curing agent in order
to improve various properties in the final cured film such
as heat resistance, adhesion, chemical resistance and the
like.



such as pol yvi nyl phenol, phenol novol ac, and al kyl phenol novol ac; and
;organi c phosphi nes such as trlbutylphosphlne tri phenyl phosphi ne, and
‘tris-2-cyanoet hyl phosphi ne. The epoxy resin curing agent is preferably
used in an amount of 20 0.01 to 20% by wei ght, and nore preferably 0.1 to
s10% by wei ght, based on the total anmount of the photosensitive. resin
conposition. These epoxy resin curing agents may be used singly or with
two or nore in conbination. Furthernore, a diluent can be used for the 25
phot osensitive.resin conposition of- 28 -present invention as required.
Organi c sol vents and phot opol ymeri zabl e conpounds can be used, for
exanple, as the diluent. For the organic solvent, the above nment i oned
organi ¢ sol \Efampleedf othe¢ RPO¥X¥ESSHh GYIiRe %%%%Bn%ﬂ? v4®) and the

gorponeﬂhléaZbléansheg as !Sﬁdth?mn?ihazbmetOQOEyHQ&anbLe conpﬁugds thﬁ
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trlshydr socyanurat e or propyl ene oxi de adducts
of thes@mpaeygpmpl@mswécrcyrtétlés)réboaaﬁﬂ'eﬁéié%r’ta@ SeTdvaiiv&Se oxi de

gd((ilact ﬁsu@fl Iabteaeh?lguahiaa Ishem&y.ahbyl 2(,IIBHI1)aa1|ahy>I ax;t-etf::amﬂa@,p;znlngateE1 hoxy
i (e a is ' yl ethers

such as g y§ dlgf?@?gyg §fﬁgf nFK|Q%%Q& a@%%%he fg#%%§gldyl et her,
and trtglythﬂihmisecy&mde&hen01hmgaed|Nu@n@émmﬁ yBealydamiinggl W- or with

two or #RhevhAimevRyiakiae., pyr'itiened Wi-kiéthylmdriphdldnésethexd(®-content is
prefer gg¥hyl)melam1ne, 2,4,6-tris(dimethylaminophenol)melamine,

15 tetramethylguanidine, and m-dimethylaminophenol; polyphenols
such as polyvinylphenol, phenol novolac, and alkylphenol
novolac; and organic phosphines such as tributylphosphine,
triphenylphosphine, and tris-2-cyanoethylphosphine. The
epoxy resin curing agent is preferably used in an amount of

20 0.01 to 20% by weight, and more preferably 0.1 to 10% by
weight, based on the total amount of the photosensitive.
resin composition. These epoxy resin curing agents may be
used singly or with two or more in combination.

Furthermore, a diluent can be used for the

25 photosensitive resin composition of the present invention as
required. Organic solvents and photopolymerizable compounds
can be used, for example, as the diluent. For the organic
solvent, the above-mentioned organic solvents used for the
reaction of the component (al) and the component (a2) can be

30 used.

For the photopolymerizable compounds, the following may
be used: hydroxyalkyl (meth)acrylates such as 2-hydroxyethyl
(meth)acrylates and 2-hydroxypropyl (meth)acrylates; mono or
di(meth)acrylates of glycols such as ethylene glycol,

35 methoxytetraethylene glycol, and polyethylene glycol:



5% or nore by weight in view of photosensitivity, preferably 80%or |ess
Jby weight in view of heat resistance, and nore preferably 10 to 70% by
melght based on the total anount of the photosensitive resin conposition.
20 The photosensitive resin conposition of the present invention nmay
.contain a known inorganic filler such as bariumsulfate, bariumtitanate,
silica, talc, calcined kaoline, magnesi um carbonate, al um num oxi de,

al um num hydroxide, and mica, as required, in order to further 25 inprove
properties such as adhesi on and the (2 dness of the film The filler is
preferably included in an anount of 2 to 80% by weight and nore preferably
5 to 50% by weight, based on the total anount of the photaosensitive resin
conposi {mekh) FrEYdamifesr sushy ase NuNcdigrihyy (Feth)asrydemise @dpre in

conbi naltuﬁeth'yrmelmettﬁsae&ytlhmarees ahigeaRRyilt i(me taf) ache lptesetuch nvention
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gr een, BﬁeﬂhsaznyyetbswmfcppgwaﬂsvsubhtaSthBanmsﬂu@ﬂldérhmaﬁ@ﬂ1Q¥ ack, 30
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or with two or more in combination.

15 When a diluent is to be used, its content 1is preferably
5% or more by weight in view of photosensitivity, preferably
80% or less by weight in view of heat resistance, and more
preferably 10 to 70% by weight, based on the total amount of
the photosensitive resin composition.

20 The photosensitive resin composition of the present
‘invention may contain a known inorganic filler such as
barium sulfate, barium titanate, silica, talc, calcined
kaoline, magnesium carbonate, aluminum oxide, aluminum

' hydroxide, and mica, as required, in order to further

25 improve properties such as adhesion and the hardness of the
film. The filler is préferably included in an amount of 2
to 80% by weight and more preferably 5 to 50%'by weight,
based on the total amount of the photosensitive resin
composition. These fillers may be used singly or with two

30 or more in combination.

. The photosensitive resin composition of the present
invention may contain well-known and conventionally used -
additives, for example a known colorant such as
phthalocyanine blue, phthalocyanine green, iodine green,

35 disazo yellow, crystal violet, titanium oxide, carbon black,



solvents are excluded and a dry weight is used). The photosensitive resin
conposition of the present invention, which contains the conmponents
‘ment i oned above, can be obtained, for exanple, by kneading and mixing the
20 conponents to honogeneity with a roll mll, a bead mll etc. The
.resultant photosensitive resin conposition is .subjected to inmage formation
and used for the preparation of cured filnms as follows. For exanple, the
phot osensitive resin conposition is applied for a thickness of about 10Eun
25 to about 200 monto a substrate-s@®h-as flexible printed wiring boards
by nethods such as screen printing, spraying, roll coating, curtain
coating, and electrostatic coating After the fi | ed,at _about 60C
to abou@n@1D€Ph§hahégatP@éckrIﬁ]PglﬁmﬁEéaaHFPBcprnbﬁ§8rtﬁgcplPﬁlso
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and arepﬁg %gg%;itive resin composition (when the composition

15 contains solvents such as a diluent, the weight of the
solvents are excluded and a dry weight is used).

The photosensitive resin composition of the present
invention, which contains the components mentioned above,
can be obtained, for example, by kneading and mixing the

20 components to homogeneity with a roll mill, a bead mill etc.

The resultant photosensitive resin composition is
subjected to image formation and used for the preparation of
cured films as follows. For example, the photosensitive
resin composition is applied for a thickness of about 10um

25 to about 200 pum onto a substrate such as flexible printed
wiring boards by methods such as screen printing, spraying,
roll coating, curtain coating, and electrostatic coating.
After the film is dried at about 60°C to about 110°C, a
negative film is placed directly onto the film '

30 (alternatively, via a transparent f£ilm) and active rays such
as ultraviolet ray is irradiated and unexposed portions are
removed by being dissolved in a dilute alkall aqueous
solution (development).

The exposed portions are subjected to post exposure

35 such as UV exposure or post heating, as required, to obtain



fl ame retardancy, heat resistance, nmechanical properties, adhesion, and
.chem cal resistance, in applications such as wring boards for ball grid
‘array, wiring boards for chip size package, flexible printed wring
boards, high-density 20 multi-layer substrates, and tape carriers. Next,
:t he photosensitive el ement according to the present invention, i.e., a
phot osensitive el enment obtained by formng a resist |ayer fornmed by any
one of the above- nentioned photosensitive resin conposition X and the 25
phot osensitive resin conpositions - 33 FV onto a substrate, wll be
described with reference to the drawings. Figure 1 schematically shows an
enbodi nent of the hot osensi tive el ement, in which the gotosen5|t|ve

el erenta flukbyit anredafiiBst r Ghe RﬁsﬁnﬁxHOFE§Fs§slB§8feFFﬁ
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as roIIlnﬁanéiOHCGﬁﬁabéoéﬁéﬂ i@r&&&PéréSaﬁép el&FF EHPFe SEdALsyi o

coaleer , shah ﬁgabeﬁntaadw&hgnbl&aarﬁbe geyii egndac the spanidotimed ldkeabout 70C
EﬁeabgréﬁéSSC;%ﬁ%@ﬁﬁgﬁgggufnnPHe §%§s§0|§%§$%?§qm%h§u% rggrg gg?gptlg;s
by wei ghhotnsendétive pesisncouiposdsion &P beecusgdgas @ §&Lﬂ9ﬁ:WQ$
SUbseqUEEEi§Eep§n Theesdakace 1akul1a® 1 nge Fidin I(%y@umwd@ema:emlw th a
protective I'm conprising. 15 %i %I%gego%|kgh &h pou%¢EE%J%ﬁe and
p0|ypr039peﬁeplating resist, whic
15 compounds or antimony-based compounds and are superior in
flame retardancy, heat resistance, mechanical properties,
adhesion, and chemical resistance, in applications such as
wiring boards for ball grid array, wiring boards for chip
size package, flexible printed wiring boards, high-density
20 multi-layer substrates, and tape carriers.
Next, the photosensitive element according to the
present invention, i.e., a photosensitive element obtained
by forming a resist layer formed by any one of the above-
mentioned photosensitive resin composition X and the
25 photosensitive resin compositions I to IV onto a substrate,
will be described with reference to the drawings.
Figure 1 schematically shows an embodiment of the
photosensitive element, in which the photosensitive element
1 contains a substrate 11 and a resist layer (the
30 photosensitive resin composition layer) 12 formed thereon.
For the substrate 11, a polymer f£ilm such as polyethylene
terephthalate, polypropylene, polyethylene, and polyester
can suitably be used. The polymer film is preferably about
S5um to about 100 pm thick. Although no special limitation
35 is imposed on the method of forming the resist layer 12 onto



The nethod of producing a resist pattern according to the present

- invention will next be described with reference to Figure 2, which
schematically shows an exanple of the steps. 20 Firstly, a resist |ayer
formed by any one of the above- nentioned photosensitive resin conposition
X and the photosensitive resin conpositions | to IVis lamnated onto a
substrate as a step (i). Any |lam nation nmethods may be used, and for
exanple, as shown in Fig. 2(A) the above 25 nentioned photosensitive
element 1 is laminated onto a substP& e 2 that contains a base 21
conprising a glass fiber-filled epoxy resin and the like with a

| ayer-to-be- processed 22 conprising. copper_and the |ike forped tHe ,
Suth 1 HEReLFRBFESATE 1Ay oFheaLaaREr cLaVBEL he CHPr REETSESPHE 38 o o

| ayer - tbbeipea@cegsedat2ngViesodupioheofi thef photpsensishgenyxeisinpr esent on

t he rESié%pog%fio%Z RE_EH?n 899%&2@szhgvghghﬁgggﬁoéf tRe protective Iayer

S renn% ore am nation m nation _nethod can be, for exanple,
such t hphothsepsitive| apsin]igomposshiapt cPkEEdVRE18S ARPERGHEG &P 2 under

a p%essgﬁé 9?§§EQHEignlakﬁaikopﬁgﬁﬁkaﬁlggaPNBQ fohAUtol abdbAcT@oum about 10
f

kgf /cnR) wh h d b b 30 Lam d
rgduged B?%s Eyghgg a&ggegﬁﬁ%g9§bg§5 ﬁft8?89ﬁggggn§Xagpgni%kQ?%;OpegPs?r

| ayer imethofll stiel, asbradili ceoateys gpmmar caditeredgiravare gegdeghape to

Phot 0- i £-xch BPer E8hEEr|, G BbaREROSBArPROLLERS ARaSkBR (like. Arnexanpl e
of the netho o?.lrra lating active rays _in an inmage shape utilizes active

-}

rays befinyingr ganabed peFEorEEda akadlouta0ef ntd 2BouhelPRG kOF ayer 12 in
an lioragebetigaps m@nplesotdOabone Bloemdxptesd pThe amounit oife thesi st | ayer

12, as.??ggﬂ%cigoEbgatzégkt Igetﬁgsﬁegigkeﬁggérnﬁi He prFrdtagatiye- type
or positrve-type, and thoSe general 'y used can be used.” As the’light
source Of Lpssabyi veighfsin pEGsF togRreyshtc 4Lipgion off d& vely radiate

ul travi gkghniaysolvesithlia sayseghenandteps. i khessurfacecathamearc | anp,

nercuryigggg% ﬁ%ggr may be coated with a proteotive film comprising

15 a polymer film such as polyethylene and polypropylene.

The method of producing a resist pattern according to
the present invention will next be described with reference
to Figure 2, which schematically shows an example of the
steps.

20 Firstly, a resist layer formed by any one of the above-
mentioned photosensitive resin composition X and the
photosensitive resin compositions I to IV is laminated onto
a substrate as a step (i). Any lamination methods may be
used, and for example, as shown in Fig. 2(A) the above-

25 mentioned photosensitive element 1 is laminated onto a
substrate 2 that contains a base 21 comprising a glass
fiber-filled epoxy resin and the like with a layer-to-be-
procéssed 22 comprising copper and the like formed thereon,
such that the resist layer 12 adheres to the surface of the

30 layer-to-be-processed 22. When a protective film (not
shown) is present on the resist layer 12 of the
photosensitive element 1, the protective layer is removed
before lamination. The lamination method can be, for
example, such that the resist layér 12 is contact-bonded to

35 the substrate 2 under a pressure of about 0.1 MPa to about 1



hi gh pressure nercury vapor |anp, xenon |anp, and the, like are
.enployable. Alternatively, a laser beamdirect inmaging nethod is also
“applicable in which no mask pattern is needed. After the exposure, as step
(tii), the resist layer at 20 unexposed portions is selectively renbved by
:development to forma resist pattern 121 as shown in Figure 2(C). The
exposure in the step (ii) can be perfornmed in the presence of the support
11 provided the support does not interfere wth irradiation to the resist
| ayer 12, in which case the 25 supporB3 %11 is renoved before the

devel opment. The devel opnent is perfornmed by renoving the unexposed
portions by wet devel opment with devel opers such as al kal i ne aqueous

sol uti aMka (wbeut bhshgfdeméltme’:r‘rsqut)rl;fhrkg:f/é@il’v)emlet ®deingiheat@de| opnent ,

and the h qﬂﬁg | kal Y S are
prefera%‘{’ygﬁos%g ?0‘39 ogléga(gl(%rrp e(“é1 |§'c eetg% Q%%% ydﬁ\/\c/!e%ht dilute
sol ut i OPEeSFUERILBNR1EQr BBRAPEAPYHEL t0 5 % by weight dilute sol utions of
pot assi um cafxsntithe aldnndtien Sofo ttye iee gihét didyere isotompbestedf sodi um

hydr.oxi de, . The P of _th n§ S o] bl
adjaste%CF% ?hﬁ ﬁnara ?rga§2a£? %g af gﬁgﬁe ?L%%%rgﬁu goggeag?%stgd to
the devehepresistplapert atseyposnd paytnons eRespRBt 63ddsi t PRe resin

CO{TD]?S' tkQnp1dhesatKkal inQEh@EUSQUiri*Qh!ﬂthﬂg”B}étiO@t 2hirsa inSdnf ambaet , an
ant! T oam n

for th
above- n%%? gafiéeﬁﬁoﬁ ﬁ?ggﬁagﬁgg8%990%EragiaBFSp?ﬂ%°H§%h%d%aSR
spray- npahbernbButhi hhe zediskappiey, 1Rodn sranphge Abapepdot pheke-opnent
trqgt "eghr h@ﬁé'gﬂpﬁgeabgUEtﬁgﬁé be @HQUEe§§Q@ hyRXPAIUr @5l Bnakput 0. 2

J/cn2 to about conducted as required to further cure
the redlFige 268D st PREt EPﬁk ?ﬁétPEgu St M¥t Per ﬁl%QRFn&Fé’& tdy¥Ssirate
accor di tgpéootrhposptesentypeyeahdonhbseogeaeradllyy usexd namlm@ usedr.esi st

patterny Qbkﬁgngg ﬁ%' esukﬂs B‘%S‘tﬁE Llemef %ggd msogay 13%0 s okt del2e

above- nent rone I'tirve re
which effectively radiate ultraviolet rays, visible rays,

15 and the like such as carbon arc lamp, mercury-vapor lamp,
high pressure mercury vapor lamp, xenon lamp, and the like
are employable. Alternatively, a laser beam direct imaging
method is also applicable in which no mask pattern is needed.

After the exposure, as step (iii), the resist layer at

20 unexposed portions is selectively removed by development to
form a resist pattern 121 as shown in Figure 2(C). The
exposure in the step (ii) can be performed in the presence
of the support 11 provided the support does not interfere
with irradiation to the resist layer 12, in which case the

25 support 11 is removed before the development. The
development is performed by removing the unexposed portions
by wet development with developers such as alkaline aqueous
solutions, water-based developers, organic solvents etc.,
dry development, and the like. The above-mentioned alkaline

30 aqueous solutions are preferably used and their examples
include 0.1 to 5 % by weight dilute solutions of sodium
carbonate, 0.1 to 5 % by weight dilute solutions of
potassium carbonate, and 0.1 to 5 % by weight dilute
solutions of sodium hydroxide. The pH of the alkaline

35 aqueous solutions is preferably adjusted to the range of 9



| to IV according to the present invention onto a substrate. The | am nated
;Substrate can be produced by any known nethods. The present invention wll
‘next be described in further detail with reference to exanples. 'Parts' in
SYNTHESI S 20 EXAMPLES and EXAVMPLES refer to parts by weight. SYNTHESIS
:EXAMPLE 1 220 Parts of YDCN/704 (manufactured by Tohto Kasei Corporation, a
cresol novol ac-type epoxy resin), 72 parts of 25 acrylic acid, 1.0 part of
hydr oqui none, and 180 parts of carbitol acetate were m xed, heated to 90C,
and stirred to - dissolve the reacti-o®4m-xture. The resul tant mxture was
then cooled to 60C, and 1 part of benzyltrinmethyl ammoni um chl ori de was
added to the 30 m xture, which was heated to 100C and al | owed to react

till theoatld eafutheesemperatrgrObsgadsussedutnt the dsyelopmend

tetrﬁh Sf&?@f@ﬁéhcoénbﬁéflﬁ erapd 88 pﬁbtas@ﬁsﬁaﬂbetQbsanetate wer e added
to the mx

80C. 'reac nd dil uted
35 mAthCQ%P%§%BF°8cet3P8 F& Qgﬁﬂgta9H8°§8IF8 8% gnﬁa?b %&%ﬂ? %5 obt ai n
a phot osenfattant; eannaRtifoSMiMHESUENEXARRLBrgagldc Pelvendf, EEOENSO2H

(”a%Pfaﬁ%§5885b¥oy'EPQ”a56¥@kHeﬁtggnedLthe1%pﬁ%h%cﬁhhcb%'@Q@V@ﬁnﬂype epoxy
resin) acrylic acid g@rt % dr qU|non an% 250 parts
of car%ft@FPaéEBaFStﬂeﬂe FP¥eY -Metho8d B nga gn %&sol ve

the reagkadmplal. xture. The resultant mxture was then cooled to 60C, and 2
10 parts of penzyltrnethyl anmoniumchloride .add egobE Xt ure,

whi ch was heaf % ?%S gg?Yé%ﬂpngtmg%e?gm?B§Ctﬁ?%?fggtﬁg EQPBQV ﬁ% r eached
1 ngKOHEg. aBubteQﬁéﬁclqr egpoparesinfabeutafydr dpemhato cakemydk® de and 180

pantgs Oﬁ/éﬁghhd9|bécééﬁaﬁcﬂéﬂeaédﬂééuiﬁe&hﬁonfﬁfﬁher clibewbheh was heat ed
to 80C, rea ur and diluted with carbitol acetate to adjust

t he soIFﬂsBE%PBﬁtrFEQEG tefrain a photosensitive resin P2.

The resist pattern laminated substrate according to the
present invention is obtained by laminating the resist
pattern obtained using the resist layer formed by any one of

15 the above-mentioned photosensitive resin compositions X and
I to IV according to the present invention onto a substrate.
The laminated substrate can be produced by any known methods.

The present invention will next be described in further

detail with reference to examples. 'Parts' in SYNTHESIS
20 EXAMPLES and EXAMPLES refer to parts by weight.

SYNTHESIS EXAMPLE 1
220 Parts of YDCN704 (manufactured by Tohto Kasei
Corporation, a cresol novolac-type epoxy resin), 72 parts of

25 acrylic acid, 1.0 part of hydroquinone, and 180 parts of
carbitol acetate were mixed, heated to 90°C, and stirred to
- dissolve the reaction mixture.

The resultant mixture was then cooled to 60°C, and 1

part of benzyltrimethylammonium chloride was added to the
30 mixture, which'was-heated to 100°C and allowed to react till
the acid value reached 1 mgKOH/g.

Subsequently, 152 parts of tetrahydrophthalic anhydride
and 100 parts of carbitol acetate were added to the mixture,
which was heated to 80°C, reacted for 6 hours, and diluted

35 with carbitol acetate to adjust the solid content to 60% to



SYNTHESI S EXAMPLE 3 20 475 Parts of YDF2001 (manufactured by Tohto Kasei
_Corporation, a bisphenol F-type epoxy resin), 72 parts of acrylic acid,
‘0.5 part of hydroqui none, and 120 parts of carbitol acetate were m xed,
heated to 90C, and stirred to dissolve the reaction mxture. 25 The
sesultant m xture was then cooled to 60C, and 2 parts of

benzyl tri met hyl anmoni um chl ori de were added to the m xture, which was
heated to 100C and allowed to react till the acid value reached 1 ngKOH g.
Subsequently, 98 parts of naleic anhg8rirde and 85 parts 30 of carbitol
acetate were added to the m xture, which was heated to 80C, reacted for 6
hours, and diluted with carbitol acetate to adjust the solid content to
60% t 0 okt kn A PhMteetRsitiveereetP fPbs. 35 EXAVPLES 1 TO 32 and
COMPARATI VE EXAMPLES 1 TO 4 a 36 Conponents were m xed according to the

formul ation shown in Tableﬁigﬁﬁ@aﬁ%ﬂélhatriple roll mll to

obt ai n conpositions. Each c d onto a copper-clad
| aminate 5 ANCPRGH7HE EPPNYARH niranufaginerd hedNiBPeR BR¥2XEnheni cal

Co. g Lt ' 351201 ¥8ghidehL18ngaELEPpBYep6k§CRepin)l i 094 parhsthat it
hadsa.téh%kgggggbfa3%9%1 ?ter dryi y A

yi pg Ich. was drjed vegtion type
drier o%f geerybicsaciiinu eé.p?ﬁgn?gah¥§%39P§B°ﬂﬁskaﬁﬁtﬁbg g?gggtggnined yP
patterncaydsitd) attodsed weradhgkedti ohéatedohdi 80°Cwand swbrré@nteubj ect ed
to ulta@¥£$$f$er eigegggagﬂlﬁgggg¥eg UV exposi ng equi pnment. Subsequently,
ev y

spray el opment was conduct e sprayi ng 1% sodi um car bonat e agueous
sol ution at Thermssuktanbimixtgreeas okhen ceebpdst? o6QissA™E 4nd renove
ungxPoSgartd SoPOopbhags trifethgsammaniunmeptonddeewareanddetiotodéhel opnent

B;ggg; ter'ngipggg ,p{.}gﬁa_ engkt hiht¥a 2891005 168 &th Shed PE rEQEr ehRY tO
the acid value reached 1 mgKOH/g.
Subsequently, 230 parts of tetrahydrophthalic anhydride
and 180 parts of carbitol acetate were added to the mixture,

15 which was heated to 80°C, reacted for 6 hours, and diluted
with carbitol acetate to adjust the solid content to 60% to

obtain a photosensitive resin P2.

SYNTHESIS EXAMPLE 3
20 475 Parts of YDF2001 (manufactured by Tohto Kasei
Corporation, a bisphenol F-type epoxy resin), 72 parts of
acrylic acid, 0.5 part of hydroquinone, and 120 parts of
carbitol acetate were mixed, heated to 90°C, and stirred to
dissolve the reaction mixture.

25 The resultant mixture was then cooled to 60°C, and 2
parts of benzyltrimethylammonium chloride were added to the
mixture, which was heated to 100°C and allowed to react till
the acid value reached 1 mgKOH/g.

Subsequently, 98 parts of maleic anhydride and 85 parts

30 ' of carbitol acetate were added to the mixture, which was
heated to 80°C, reacted for 6 hours, and diluted with
carbitol acetate to adjust the solid content to 60% to
obtain a photosensitive resin P3.

35 EXAMPLES 1 TO 32 and COMPARATIVE EXAMPLES 1 TO 4




Each test board was tested for adhesion, acid 20 resistance, alkal
_resistance, solder thernmal resistance, and thermal shock resistance, as
‘described hereinafter. Tablet summarizes the test results. The test

met hods and eval uation nethods are as follows. [Adhesion] 25 A pattern of
.one hundred 1 mm square checks was formed on each test piece according to
t he Japanese Industrial Standards (JIS) K5400, and the test piece was
subjected to a peeling test using cell ophane tape. The nunber of checks
that peel ed off was counted and gradé& according to the 30 follow ng
standards. A: The nunber of remaining checks is greater than or equal to
ninety out of one hundred checks., B: The nunber of enaifi checks is
greater thafamponents vere inixed REIRIIng Y?ﬁﬁp?ﬂéﬂﬁwp ?iﬁb%f one hundred
35 checkisows7in Cradhe Dugherknéadeduewbithgachetpiei soyjlemidd than or equal
to zero agd.snaller tgin fifty, out of one hundred checks. [Acid

resi st afR Tl% EAROFE OBFéce was i mersed in 10% hydrochloric, acid
aqueous sol Bdan compesitiempisitcoatedromo i eerReETELad paPiRakeof one

hU”QVEd(ﬁcﬂﬁ%éqHﬁé? ghecks vRSckOr mBAueAceaeBa bgstiphehe ehemidang to JIS
tape. 18- 10 RAnbohsPdchel e0-PRAR BELFER SPFeBRePYolitotraly BriEy
accor di ggchothhe iel hawi agthtardasdsofA30Thm afitber doyingnmihiigl checks is
0 erarhe e Sha S8R chhaBbEEbY, Sbecho 205 Bunfoes £0p0s0 mfinfly, Linher
ni nety, out Biened eddtive dpagikswith QH%rﬁ%ﬂB%FmeeaeﬂéFﬁ?ﬁﬁ ¥RBcks is
gr aat er al ewe@r tocqgdpbreotéctheabdatingl, ewhtibanwhisf thenosubgecsed hundr ed
to ultraviolet ray in 500 mJ/cm? by a UV exposing equipment.
Subsequently, spray development was conducted by
spraying 1% sodium carbonate aqueous solution at a pressure
of 0.18 MPa for 60 seconds to dissolve and remove unexposed
15 portions.
The resultant image was evaluated for development
propertiés and photosensitivity, and then heated at 150°C
for 1 hour to prepare a test board. '
Each test board was tested for adhesion, acid
20 resistance, alkali resistance, solder thermal resistance,
and thermal shock resistance, as described hereinafter.
Table2 summarizes the test results.
The test methods and evaluation methods are as follows.
[Adhesion]
25 A pattern of one hundred 1 mm-square checks was formed
on each test piece according to the Japanese Industrial
Standards (JIS) K5400, and the test piece was subjected to a
peeling test using cellophane tape. The number of checks
that peeled off was counted and graded according to the
30 following standards.
A: The number of remaining checks is greater than or
equal to ninety out of one hundred checks.
B: The number of remaining checks is greater than or
equal to fifty and smaller than ninety, out of one hundred
35 checks.



checks. 20 [Al kali resistance] Each test piece was imersed in 5% sodi um
ihydrOX|de aqueous solution at roomtenperature for 30 m nutes and a
pattern of one hundred 1 mmsquare checks was fornmed on each test piece
according to JI'S K5400, and the test piece was 25 subjected to a
peeling.test using cellophane tape. The nunber of checks that peeled off
was ccounted and graded according to the follow ng standards. A: The nunber
of remai ning checks is greater than or equal to ninety out of one hundred
checks. 30 B: The number of remaini-ng7checks is greater than or equal to
fifty and smaller than ninety, out of one hundred checks. C The nunber of

remai ni ng checks is greater than or equal to zero and snmpller than fifty,
out of one Himdihel ngsben ek sremBiningthreks nks @Feater stRaePT A t est

pi ece wagugPat&dz¥kbhandr smhibaseHahl BX£ey, aouvaber osel hahdredux and

I mersed in a solder. bath at 260C for 10 seconds, which was taken as a
cycle. FeFKS est pi ece 5 was subjected to six cycles and visually inspected
to evalheié rbasisppeeednce of the coating. A No change (peeling or

bl'i ster) Wasﬂfé}{’"‘ﬂeélf‘ I?i]é'ce CRAd | {im@Psled Nek €1 y@Shy@recREsDg akiaol der. B:
A change (peeling or blister) or creeglng of _sol-der .10 . was sgﬁmn on the
coat i ng2apsRBE nBPLUk4ER ALsTEOPEnLEPPRIALUTESEOR @emﬁggtfﬁbfg & to a

t her mal physéenesEsonef htfdtedyt! am-squayel ehbeksgwaS5€o30ed oot @acind

1 : ; . .
i or oscBBFEaPycr Bpeeradio” ko' {E5 R3egD' FaRdithe et WA VR pi o
ret ar daaubhjjected to a peeling test using cellophane tape. The

10 number of checks that peeled off was counted and graded
according to the following standards.

A: The number of remaining checks is greater than or
equal to ninety out of one hundred checks.

B: The number of remaining checks is greater than or

15 equal to fifty and smaller than ninety, out of one hundred
checks.

C: The number of remaining checks is greater than or
equal to zero and smaller than fifty, out of one hundred
checks.

20 [Alkali resistance]

Each test piece was immersed in 5% sodium hydroxide
'aqueous solution at room temperature for 30 minutes and a
pattérn of one hundred 1 mm-square checks was formed on each
test piece according to JIS K5400, and the test piece was

25 subjected to a peeling test using cellophane tape. The
number of checks that peeled off was counted and graded
according to the following standards.

A: The number of remaining checks is greater than or
equal to ninety out of one hundred checks.

30 B: The number of remaining checks is greater than or
equal to fifty and smaller than ninety, out of one hundred
checks.

C: The number of remaining checks is greater than or
equal to zero and smaller than fifty, out of one hundred

35 checks.



A substrate, a non-hal ogen copper-clad |amnate (MCL- 20 RO-67G 0.3 mm
:thick) was coated with the resist at a thickness of 50 pmon both sides,
fromwhich a test piece defined in UL94V was prepared and subjected to a
vertical burning test according to UL94V standards. A: The fire did not
;sremain till a clanp and was 25 extingui shed within 10 seconds and the test
piece did not drop flamng particles which set a fire to cotton placed 305
nm bel ow (whi ch neans achi evenent of UL94V-0). B: The fire did not remain
till a clanp and was extingui shed widthim 30 seconds and the test piece did
not 30 drop flam ng particles which set a fire to cotton placed 305 mm

bel ow (whi ch means achi evement of UL94V-1). C The test piece achieved

nei t her [Epdder kberupdsresissancelo-0-0-~-c~~~LOOCOOM O O Q QO QG n 0:0:0
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m 0, G OfoOElOlSe@O@ldEAl oihd.ch cas itakes oa& & m,ie o) Eachotestoaleceooo

~nOQP”D989 OsﬁngQfEGQOQGEX31200c9cles | angf GléualQ§01iﬁéﬁected to
Ol010: 0: 0101L01 ) ~--~%6l) Lg:)O—lO Oi0 0G0O0O0OC0O0OCuUW'o:0
O 0 O 6vagnage GheDaPP&affaece# cfOatLINge v 9 v ol | r1 1(=) ILO
0

I
C 0:LO 0'0:8:-Nd' éhﬁngéiopébmingoor biisterd wag shownConl®he 0101LCJi O

0, -A O 88%?8&0?6‘9 Qh@a‘_e_? 98%0 g %&%%Qnégf'\'sgl”d‘ego'o 0° 0:10:0:0

CD: LO 0: OHO t-i0Q1O.L' Jl-1J
L10: 0: 0 1f ~;BioAockange: fpeelingi 05i BLEpter) 108 ®r®ePH’9|o°6 solder’; ; ', 4

1 13l lwhs" shown on' the lcohting.l 1 1 " " "
[Thermal shock resistance]

Each test piece was subjected to a thermal hysteresis
of 1000 cycles, a cycle being -55°C/30 minutes and 125°C/30
minutes, after which the test piece was visually and

15 microscopically inspected.
A: No cracks found.
B: Cracks found.
[Flame retardancy]
A substrate, a non-halogen copper-clad laminate (MCL-
20 RO-67G, 0.3 mm thick) was coated with the resist at a
thickness of 50 pum on both sides, from which a test piece
defined in UL94V was prepared and subjected to a vertical
burning test according to UL94V standards.

A: The fire did not remain till a clamp and was

25 extinguished within 10 seconds and the test piece did not
drop flaming particles which set a fire to cotton placed 305
mm below (which means achievement of UL94V-0).
B: The fire did not remain till a clamp and was
extinguished within 30 seconds and the test piece did not
30 drop flaming particles which set a fire to cotton placed 305
mm below (which means achievement of UL94V-1).
C: The test piece achieved neither UL94-0 nor UL94-1.
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Q-41) W -4S1i i CG U li C~, O '4, r IMyy CSI Cd~ d)' =~ -~

s, O r+1 N1 ~ O, Q, Py 01lr~ O, , " O101C U, (.,,, , } M 1
O Ur+ J, 41, i'",~r, cdcCcosx t"', i 4--) cd U cdU U.-y pd cill O
o F,,,OG,O0OW1?-1, ,vy @@l ,112,,,r--bi,2 ~~, , ,..--,1U
.~ » ,» (2) 0 43 Each conmponent shown in Formul ation Table wll be

descrlbed as bel ow. ZFR1122: aci d-containing epoxy resin (manufactured by
N ppon Kayaku Co., Ltd., solid content of 60% by weight) 5 ZFR1179:

aci d-contai ni ng r ubber - nodi f i ed epoxy‘3r €sin (manufactured by N ppon Kayaku
Co., Ltd., solid content of 60% by wei ght) | rgacure 907:

2- met hy- [4 thyl t hi hen | NO- 0 ctured by C ba
Specialty O%ﬁrteﬂ@l?‘?fz‘g %NL 1%‘%{‘ %ﬁn‘}fﬁ ‘élnf‘t[]ﬁ{f?t hi oxant hone
(manuf agésiceiibelyadl pemawKayaku Co., Ltd.,) KEMZARD911A: zinc nol ybdate

conpound (nﬁi‘ﬂ.ﬁ 45 € B
KEMGARD911C: Z|f1fci fol y%Pa %‘ﬁ%géy\%%rl%v%émnuf a%téﬁl?gg%uféégu%iijb [1iams
ed

Japan CﬁlPPQndK§YFERN¢RRD-thzpn§°§#§nﬁ8FEeEBWﬁ5uﬁ8 ( REnUEaE
N pgon Li ghtzp\ﬁﬂ'}g thlch--t@oﬂtddﬁ'lﬂ-ng Zilisb &0+ b @1 £ De@ oepoxy mesinct ur ed by

Sakal Tﬁ?ggaﬁ§u§ﬁﬁk Kuhlﬁpon Ka%%ﬁu C§G'19%d trlgiﬁﬁecg%E %@tb%e

(manuf a
60% by weight)

Irgacure 907: 2-methy-[4-(methylthio)phenyl]morpholino-
l-propanone (manufactured by Ciba Specialty Chemicals in
10 Japan)
KAYACURE DETX-S: 2,4-diethylthioxanthone (manufactured
by Nippon Kayaku Co., Ltd.,)
KEMGARDY911A: zinc molybdate compound (manufactured by
Sherwin-Williams Japan Co., Ltd.)
15 KEMGARD911C: zinc molybdate compound (manufactured by
Sherwin-Williams Japan Co., Ltd.)
FLAMTARD-H: zinc stannate compound (manufactured by
Nippon Light Metal Co., Ltd.)
HA-1: zinc borate compound (manufactured by Sakai
20 Chemical Industry Co., Ltd.)
SG-102: triazine derivative (manufactured by Shlkoku

Corporation)
SGO-201: triazine derivative (manufactured by Shikoku
Corporation) |
25 Melapur 200: copolymer of 1,3,5-triaminotriazine and

phosphoric acid (manufactured by DSM Japan)
MPP-A: melamine phosphate derivative (manufactured by
Sanwa Chemical Co., Ltd.)
Planelon NP: triazine derivative (manufactured by
30 Mitsui Kagaku Fine Chemicals, Inc.)
N-3A: melamine acrylate (manufactured by Shin-Nakamura
Chemical Co., Ltd.)
Epikote 828: bisphenol A-type epoxy resin (manufactured
by Yuka Shell Epoxy Kabushiki Kaisha) '
35 BREN-S: bromine-containing epoxy resin (manufactured by



Cor poration) SGO- 201: triazine derivative (manufactured by Shi koku
gbrporat!on) 25 Mel apur 200: copolyner of 1,3,5-triamnotriazine and
phosphoric acid (manufactured by DSM Japan) MPP-A: nel am ne phosphate

deri vat

i ve (manufactured by Sanwa Chem cal Co., Ltd.) Planel on NP:

triazine derivative (manufactured by 30 Mtsui Kagaku Fi ne Chem cal

Inc.) NN3A nelam ne acrylate (manufactured by Shin-Nakamura Chem cal Co.

Ltd.) Epikote 828: bisphenol A-type epoxy resin (manufactured by Yu
Shel | Epoxy Kabushi ki Kai sha) 35 BREM4S:- broni ne-contai ni ng epoxy re
(manuf actured by - 44 N ppon Kayaku Co., Ltd.; brom ne content of 3

wei ght)

EBR-100: b t ed _bi sphenol
T RS o o ot SPHShOh e " MRS FPRKY 86" 2B chfal 1,
EQ;(QESD DPHABRH e asromiiated pespleawo) | Bt €ypé nepekycacryetabg Ni ppon
S
: §b?n%u£$a$ug§ Zé%?gpg9 RARAE E8ngHHgigHaanﬁg&ﬂ@e@ohieg%'B%C

Chem ca

a conpoulnd represente he general

S,

ka
sin
5% by

t) 5

hi
fornmul a

(X) mﬁtﬁ1¥&bYoWE&9htR14 to R19, and R22 to R25 10 belng a hydrogen atom and
R13,5 R20, an@hm@%ma @fﬁé‘ﬂfaeﬂy%t@ﬂdp&ﬁb@éeﬁynaﬁéopyl ene gro

PX—200

hospha ur d by I hachi  Che | Ind
HR g?? ng g§8§8pu K 8 |ngL§§0%y resin Tgc?nanzfgz

up)

try
tur ed

by Tohto Kasm—it o7 pmMsmte%muMOMméacbmnby(ﬁahhﬂﬁbiured by

Shi koku
Aj i nono

rel at ed
10

15

20

25

Chg@OBQE_a&hBHLE?g%QS di scl qure Qf tma 1:preRs;gnt agpkich:t [ %Iisl S

gggerai formula (X) with R
being a hydrogen atom and R'?, R”, and R?* being a methyl
group, and W being a propylene group)

PX-200: phosphate compound (manufactured by Daihachi
Chemical Industry Co., Ltd.)

X-1548-3: phosphorus-containing epoxy resin
(ménufactured by Tohto Kasei Corporation)

SP-703: phosphate compound (manufactured by Shikoku
Corporation)

REOFOS 110: phosphate compound (manufactured by
Ajinomoto Co., Inc.) '

The disclosure of the present application is related to
the subject matter described in Japanese Patent Application
No.11-300995 filed on October 22, 1999, Japanese Patent
Application No.11-307516 filed on October 28, 1999, Japanese
Patent Application No.11-307946 filed on October 29, 1999,

11Q4.Phgspbapsunanpeprd semted dgt whed by

Japanese Patent Application No.11-307947 filed on October 29,

1999, and Japanese Patent Application No.2000-196492 filed

" on June 29, 2000, the disclosure of which is incorporated

30

35

herein by reference. .

It is to be noted that, besides those already mentioned
above, various changes and modifications can be made in the
above-mentioned embodiments without departing from the novel
and advantageous features of the present invention.
Therefore, all such changes and modifications are intended
to be included within the scope of the'appended claims.



the subject matter described in Japanese Patent Application No.11-300995
filed on Cctober 22, 1999, Japanese Patent Application No.11-307516 filed
on Cctober 28, 1999, Japanese 25 Patent Application No.11-307946 filed on
:Oct ober 29, 1999, Japanese Patent Application No.11-307947 filed on
_Cctober 29, 1999, and Japanese Patent Application No.2000-196492 filed on
June 29, 2000, the disclosure of which is incorporated herein by
reference. 30 It is to be noted that, besides those already nentioned
above, various changes and nodificati4®ns can be made in the

above- nenti oned enbodi nents w t hout departing fromthe novel and

advant ageous features of the present .invention. Therefore, all such changes
and nodifications are intended 359 included within the scope of the
appended clains. 45 - CLAIMS 1. A photosensitive resin conposition

(™" L G SEERBRANY Sy Bt LonBaRIBR L BpEL SRR | 2Oy

(B), and a cont at ons or
ant i norghetesenshtivie readd (A)ar daphotepgdymerigadiopy iRdtdRtors  The

ppoﬁpfeﬂﬁ)t'XﬁdrszmaﬁenﬁeihkaﬁﬂtanQrdWﬂgrEQn gl e2bfténtWoer ialogea Con}ent
of hal ogen’ atonms_or . anti no n the etar dant i or |ess
by melg%F°m§ °?h§néﬁ898¥eﬁ§¥PFvén %EFnféSWﬁogFFF%gggécé?dS%g ie%é%lﬁ]l,

wher ei nboy heetghtent of hal ogen atons or antimony atons in the flame

retardant,is i’ff%ogxb%§§ehﬁl\6@'vghi‘esin EB BB%%ﬁn%btcb\faih@sw conposi ti on

accor di n aimI wherein {he coneni o en nms_or anti nony
at ons |ﬁg?h@ Li aiBereinr §hKt cPRLENELS, A §’§eﬂya\ﬁ9f"§hgr gnt%ﬂ'(?

phatooseasbinkVenr €henflaneosetardaatcasdidagoro le€saby welghdr.ei n the content

-of “hal ogeg at@gg $ho%8% Hgg¥iv%tQgglhncgﬂ%ogh%q%nr%E%%Q%ﬂ% d &0 1% or |ess

by wei ght* Sensitive resi I'tion according to daim
1, wher€laim ﬂbawberéﬂar&aﬁcyoﬁﬁeatlQﬁlH&ﬂ@gﬁﬁrﬁ§0mﬁy°xl&ﬂﬁ%¥ﬂ g a 50 m

thi ck | a¥8msOfint RBePFobAeEREitbrd@nteilsn 1% or less by weight.
4. The photosensitive resin composition according to

15 Claim 1, wherein the content of halogen atoms or antimony
atoms in the flame retardant is 0.5% or less by weight.

5. The photosensitive resin composition according to
Claim 1, wherein the content of halogen atoms or antimony
atoms in the flame retardant is 0.1% or less by weight.

20 6. The photosensitive resin composition according to
Claim 1, wherein a flame retardancy of a laminate formed by
laminating a 50 pm thick layer of the photosensitive resin
composition onto both sides of a 0.3 mm thick non-halogen
copper-clad laminate satiéfies UL94V-0 or V-1 in UL94V

25 standards.

7. A photosensitive resin composition comprising a
photosensitive resin (A), a photopolymerization initiator
(B), and a zinc compound (Cl1).

8. The photosensitive resin composition according to

30 Claim 7, wherein the zinc compound (Cl) is synthesized from
an acid and zinc.

9. The photosensitive resin composition according to
Claim 8, wherein the acid is selected from the group
consisting of molybdic acid, phosphoric acid,

35 hexahydrooxostannic acid, stannic acid, and boric acid.



conposi tion onto both sides of a 0.3 nmthick non-hal ogen copper-clad
'Ian1nate satisfies UL94V-0 or V-1 in UL94V 25 standards. 7. A
photosensitive resin conposition conprising a photosensitive resin (A), a
phot opol yneri zation initiator (B), and a zinc conpound (C). 8. The
.photosensitive resin conposition according to 30 Claim7, wherein the zinc
compound (C) is synthesized from an acid and zinc. 9. The photosensitive
resin conmposition according to Claimg@8, wherein the acid is selected from
the group consisting of nolybdic aci$, phosphoric acid, 35

hexahydr ooxost anni ¢ acid, stannic acid, and boric acid. 46 10. The

photosen3|t|ve esi onposi, |on acc rd|n th
compound t€1) TéesBF8g9§ ngi ﬁVFhEesgPoSS %%%Fg%ﬁ EEZ ﬁ?eﬁﬁlzlﬁcZInc
nol ybdat®aimi N¢ wheybdat &¢he zinc onmpeunﬂlm§1phé§pﬁ§ﬂ60t?ﬂnér°m he

hexahyd%98§§558HQ§E@in§'B% cﬁlﬁﬁﬁﬂnéiﬁc aBd %BBerOEQh% mblybdhite,
phot osensitrve resin c osition accor further npr|S|ng

at | eastipfeosidgn GFQ&nPB°5HPPF8geﬁiB&sng€8¥358ﬂ§°5 teitefa ydrOX|de
(s agﬂaﬁﬂatéfgaﬁacznh@sbbaame-based conmpound ( C4). 10 12. The

Component 1i7) TR REPERERTES a2, FEGTRC cBtobg 1 ol g 7“’1‘@1‘?‘%‘3"‘% the

conponent N an afoun by weli t he
conpone@laim) 7i s funthede¢omprisingnaindegs to oner 9£26% [AF IRH and t he

conponepj + £kl HaskdC edpdund E(@annlénhe&%lol@d&@xl% (ke =Y gvhtd, amsed on
the 15 total “amount of the_conposition. 4§he phot osensitive resin

conp05|?FGﬁnéECBPGFP&°FHS'a%§ fmeWHQFe 4 ‘content of the conponent (C2)

is1b 2 t01210%rhy5 phioglots einasicrd vien relsd nt stomposditilion @lcadrdifshddsition  when

the conpogg 'r%i' ”Ct'h‘éd%n‘ et Qi Gfs LR 1AAPMRE BN tan(d@Ht is 5 to
50% by wei E‘t Baded on t he totap% armu;(t of t cQnpaQsi t.i on n the
conponeff d@3F0o 90% by wed@htandhe companen %H lg‘pﬁﬂﬁ?’é’rﬁjte% A% 2 to
50% by amount of 0.5 to 20% by weight, and the component (Cl) is
included in an amount of 0.5 to 20% by weight, based on the

15 total amount of the composition.
13. The photosensitive resin composition according to

Claim 11, wherein a content of the component (C2) is 0.2 to
10% by weight based on the total amount of the composition
when the component (C2) is included, a content of the

20 component (C3) is 5 to 50% by weight based on'the total
amount of the composition when the component (C3) is
included, and a content of the component (C4) is 2 to 50% by
weight based on the total amount of the composition when the
component (C4) is included.

25 14. A photosensitlve resin composition comprlslng a
photosensitive resin (A), a photopolymerization initiator
(B), and an organic nitrogen-based compound (C2). '

15. The photosensitive resin composition according to
Claim 14, wherein the organic nitrogen-based compound (C2)

30 has at least three nitrogen atoms in the molecule.

16. The photosensitive resin composition according to
Claim 14, wherein the organic nitrogen-based compound (C2)

is a triazine-based compound. _
17. The photosensitive resin composition according to
35 Claim 16, wherein the triazine-based compound is a melamine



wei ght based on the total anount of the conposition when the conponent
(C4) is included. 25 14. A photosensitive resin conposition conprising a
‘phot osensitive resin (A, a photopol ymerization initiator (B), and an
forgani ¢ nitrogen-based conmpound (C2). 15. The photosensitive resin
.conposition according to Cl aim 14, wherein the organic nitrogen-based
conpound (C2) 30 has at least three nitrogen atons in the nolecule. 16.
The photosensitive resin conposition according to Caim 14, wherein the
organi ¢ nitrogen-based conpound (C2) 4% s a triazine-based conpound. 17. The
phot osensitive resin conposition according to 35 Caim 16, wherein the
triazi ne-based conpound is_a nel am ne 47 ghenol (of0) ogn% wW.th repeating
units repeBeincedrayndnYithenepPsptiBAnlindt (F&Pr&ﬁ&E?F ) DY (1 a) 5
(wher ei gefRerapr eoemtizae dirwdl and ¢ayani c group) -HN-N,,NHR NON (I b) |
Z (wherein R represents a divalent organic group and Z represents -NH2,

- rH,CH2OH i~ -N 10 CH2OH \CH2OH or an aryl group having 6 to 18 carbon
atons) 18. The phot@Hensitive resin conposition according to Caim 16
wherein the triazing-based conpound is a nelam ne phenol. conpound wth
repeating units r sented by the 1% general fornmulae (lc) and (1d): OH
YCH2- (lc) R —R— (Ia)

5 (wherein R represents a divalent organic group)

__H&jz%y/NH_#_ (Ib)
N\;/N

(wherein R' represents a divalent organic group and Z

represents -NH,,

H _CH,OH

—N —N
1o CH,OH ,  CH,OH

or an aryl group having 6 to 18 carbon atoms)
18. The photosensitive reSin composition according to
Claim 16, wherein the triazine-based compound is a melamine
phenol compound with repeating units represented by the
15 general formulae (Ic) and (Id):

OH

CH2_ (IC)
R

(wherein R! represents a hydrogen atom or a methyl group)



(wher ei

Y- ON (I d) N ~_ Z (wherein Zis the sanme as Z in the above-nentioned

*gener al
«to'5 d

conpound represented by the general formula (I1): A RNRATI, AR
A(CIll') ARNR A (wherein each one of six A independently
group and each one of six R2 independently

'y R 2

represents a 10 (neth)acryl oyl

n Rl represents a hydrogen atomor a nethyl group) 48 - -HNNNNH CH2

formula (1b)). 19. The photosensitive resin conposition according
aim 16, wherein the triazine-based conpound is a nelamne acrylate

represents a dival ent organi c group) 4820. The photosensitive resin
tion according to C aim 16, wherein the triazine-based conmpound is

conposi

a triazine derlvatlve r
H2 NN~NH2 NCN H&/
group having 1 t

at ons) .

wherein the triazi ng-

by the

5

10

15

20

nted by the general formula (1I11): 15
Naletat

20 21. The

general formda (IV): r 49 H2N NH2 ~N 4 N~
(wherein Z is the same as Z in the above-mentioned general

formula (Ib)).

19. The photosensitive resin composition according to

Claim 16, wherein the triazine-based compound is a_melamine

acrylate compouhd represented by the general formula (II):

A-R REA

AR RA
NYN |
AR REA

(wherein each one of six A independently represents a
(meth)acryloyl group and each one of six R? independently
represents a divalent organic group).

20. The photosensitive resin composition according to
Claim 16, wherein the triazine-based compound is a triazine
defivative represented by the general formula (III):

TOU (m)

(wherein R? represents a monovalent aliphatic group having 1
to 10 carbon atoms or an aryl group having 6 to 18 carbon
atoms).

21. The photosensitive resin composition according to
Claim 16, wherein the triazine-based compound is a triazine
derivative represented by the general formula (IV):

ein R3 represents a nonoval ent aliphatic
arbon atons ofldn aryl group having 6 to 18 carbon
piid¥ osensi tive resin conposition according to C aim 16,
based conpound is a triazine derivative represented

ON



N O-CH2-CH2- R-CH2-CH2-~O N (N ) ~-N N~ H2N NH2 (wherein R4 represents a
dival ent aliphatic group having 1 to 10 carbon atons or an aryl ene group
'having 6 to 18 carbon atoms). 5 22. The photosensitive resin conposition
according to C aim 16, wherein the triazine-based conpound is an

. socyanurate derivative represented by the general formula (V): OOO
‘H2C=C- AN, G- C=CH2 R5 R5 (V) ONO i GCGCCH2 OR5 10 (wherein each one
of three R5 independently represents a hydrogen atom or a nethyl group).
23. The photosensitive resin conposit%%m according to O aim 16, wherein
the triazine-based conpound is an isocyanurate derivative represented by
the general formula 15 (M): O7 O7 O H2ZCGCCOP;,, ROCCCH2 6 6 R
(VI) O-N~O R OCCCH2 111 ORe (vvhereln MHzh one of three R6

i ndependent |y repepsents a hydrogen atom oN met hyl group and €ach one of

three R7 inde ’?LJ_ e.[qusen C H;Z\Lg |group havipgyl to 10 20
carbon atons). he p ot 05 nS|t|v esi N__(p05|t|on éccgrding to
) H2 NH2

(wherein R! represents a divalent aliphatic group having 1
to 10 carbon atoms or an arylene group having 6 to 18 carbon
atoms).

5 22. The photosensitive resin composition according to
Claim 16, wherein the triazine-based compound is an .
isocyanurate derivative represented by the general formula

(V):

AL ®

10 (wherein each one of three R® independently represents a
hydrogen atom or a methyl group).
23. The photosensitive resin composition according to
Claim 16, wherein the triazine-based compound is an
isocyanurate derivative represented by the general formula
15 (VI):

| |
Hzcclzco N/U\N/ROCCC
RS (VI)

(wherein each one of three R® independently represents a
hydrogen atom or a methyl group and each one of three R’
independently represents an alkylene group having 1 to 10
20 carbon atoms).
24. The photosensitive resin composition according to



1 50 daim16, wherein the triazine-based conmpound is a triazine
derlvatlve represented by the general fornmula (VI1): R8 O CH2\ CH2-O R8
'6N-- R8 OCH2 NY CH2-O-R3 (VI ) NNN R8 OCH2 'CH2-O R8 5 (wherein each
wone of six R8 independently represents an alkyl group having 1 to 10
,carbon atoms). 25. The photosensitive resin conposition according to C.aim
16 wherein the triazine-based conpound is a triazine derivative
represented by the general formula (MII1): 10 (H)nm2 (Hma ,N-CH2-OH )s
(HOCH2 Y(' M(VII1) NyN N-CH2-0H PR6- (H)nb . (wherein each one of ml to
b is independently 0, 1, or 2 and (ni+n2) —(IVB +M 4) (nmb+nb) =2). 26.

Th hot t Siti A
The PROLosEnsly oL Sell, ERIPPRLLLER: 6500 Bk ol SLaLn1Gagtherein he

gener al dé pivat &vé | X@pré8séited Rby Nth&sgenairaX tpmulmo(M@% N—N' ~N-R5 R5
R5

R—O CH2\ . CH2 O R

R&-0—CHy’ NYOY CH,-O—R® (VII)

R&—0-CHy” N\CHZ—O—R |
5 (wherein each one of six R? independently represents an
alkyl group having 1 to 10 carbon atoms).
25. The photosensitive resin composition according to
Claim 16, wherein the triazine-based compound'is a triazine
derivative represented by the general formula (VIII):
10 '
(H) 2 (H) 4

HO—CH N+CH2 OH) 3
< "’H\(NY -

N-CH,—OH) s
(H).8

_(wheréin each one of m' to m® is independently 0, 1, or 2 and
(m*+m?) = (m3+m*) = (m*+m°)=2).
26. The photosensitive resin composition according to
15 Claim 16, wherein the triazine-based compound is a triazine
derivative represented by the general formula (IX):



(wherein each one of six R5 independently the same as R5 in the
above-nentioned general forrmula (V)). 27. The photosensitive resin
‘conposition according to 5 Claim 16, wherein the triazine-based conpound
is selected fromthe group consisting of nelam ne fornmal dehyde resins
_Which are copolyners of 1,3,5-triamnotriazine and fornal dehyde, nel am ne
"phosphat e conpounds which are copolyners of 1,3,5-triam notriazine and
phosphoric acid, 10 conpounds of 1,3,5-triam notriazine and pyrophosphoric
acid, sulfuric acid-2-nelanine, mel &K me resins which are copol yners of
benzoguanam ne and fornmal dehyde, nel am ne pol yphosphate, and triglycidyl

i socyanurate. 28. The photosensitive resin conposition according to 15

Cl aim 16, wherein the triazhﬁe-bﬁsed conmpound is 1,3,5- triam notriazine.
29. The photosensitive resin gonposition according to C aim14, further
conprising at |east one of a fetal hydroxide (C3) and an organic

phosphor us-based conpound (ffFXNeO 30. The photosensitive resin conposition
according to Caim 14, mh:ié t he conponent (A% is included in an anount
of 10 to 90% by wei ght, ent (B) is i nél¥ded in an anount of 0.5

to 20% by wei ght, and the d;b (C2) is included in an amount of 0.2
to 10% by wei ght, basg -tghfannunt of the conposition. 31. The
phot osensitive resi Micd)pos accprding to Caim?29, wherein a content

of the component (C3) IiR°5 to 50@6b&5meight based on the total anmount of
the conposition 52 when the conpgnen C3) is.included, and gscontent of
the cokP¥BAERLD(earhj gng of §6%?§y %%%ﬁé?n %Eﬁﬁyoﬁh?hﬁa?Staﬁ ﬁaﬁﬂhnt of the
conposi thenapbes-mbattoneangenefr@l) fioxmuilacl(¥ded. 5 32. A photosensitive
resin conpgsition LSl p eRS k| 8% RdArdihg t
phot opol gﬁiri zQﬁFoﬁp‘gﬁf’F%@gﬁ"FB@sﬁd%g’h&?é’;égltiﬁ’;’dr%oxi de (330) ©33. The
photfosefaimy a6, ewherednpdbiet itadagddsrbased gompound is selected

from the group consisting of melamine formaldehyde resins
which are copolymers of 1,3,5-triaminotriazine and
formaldehyde, melamine phosphate compounds which are
copolymers of 1,3,5-triaminotriazine and phosphoric acid,

10 compounds of 1,3,5-triaminotriazine and pyrophosphoric acid,
sulfuric acid-2-melamine, melamine resins which are
copolymers of benzoguanamine and formaldehyde, melamine
polyphosphate, and triglycidyl isocyanurate.

28. The photosensitive resin composition according to

15 Claim 16, wherein the triazine-based compound is 1,3,5-
triaminotriazine. .

29. The photosensitive resin composition according to
Claim 14, further comprising at least one of a metal
hydroxide (C3) and an organic phosphdrus-based compound (C4).

20 30. The photosensitive resin composition according to
Claim 14, wherein the component (A) is included in an amount
of 10 to 90% by weight, the component (B) is included in an
amount of 0.5 to 20% by weight, and the component (C2) is
included in an amount of 0.2 to 10% by weight, based on the

25 total amount of the composition.

31. The photosensitive resin composition according to
Claim 29, wherein a content of the component (C3) is 5 to
50% by weight based on the total amount of the composition




Claim 32, wherein the nmetal hydroxide (C3) is selected from 10 the group
~consi sting of al um num hydr oxi de, magnesi um hydr oxi de, al um num hydr oxi de
*magnesi um car bonat e hydrate, nickel hydroxide, titani um hydroxi de, and

@i ridium hydroxide. 34. The photosensitive resin conposition according to
,daim32, further conprising an organic phosphorus-based 15 conpound (C4).
735. The photosen3|t|ve resin conposition according to Caim32, wherein

t he conponent (A-) is included in an amount of 10 to 90% by wei ght, the
conponent (B) is included in an armo®# -of 0.5 to 20% by wei ght, and the
component (C3) is 20 included in an amount of 5 to 50% by wei ght, based on

the total anpunt of the cg&333|t 2 8 The hotoseQS| vg r§5|n
conposi ¥heR theoramRgnest m-82inGhuded, gn oftt ERP SP RE &EBfponent (CA)
is 2 t0coﬁ@@hbutmetgmtibaaedooaothbytweaghanbaEEdobnthhec&npeélt|on 25 37.

A ph0t038$§%%r¥§a§ﬁ Boﬁggggﬁibho?ggﬁ bBﬂ BneRROY@3§Ngiti ve resin (A),

a phot opo ator rganlc phosphor us- based
conpountn¢bifedds. The photosensitive re5|n conp05|t|on according to Caim

37, swheregp thg ﬂhSEBbénBHQ&QEOEH§1Ea§6ﬂp6§EpQUHdcbﬁbri@&ngsaselected from

t he gro consi s hos te base ounds _t t he
general P Fﬂﬁ?ﬁs% ge5§eg Rggg eﬁﬁﬁaxg Egg&ggﬁ O R23 R12
R13 RZRQE)l add’ aJﬁetalVﬁydr§x3dA1$C©)n R20 Rl12 R17 OR19 R a (wherein

each one g R9phg Eﬁétb@@ﬁ@?ﬁ@@@@t .lr)és'iﬁpE%ﬁlﬁ@%itionh}i@b%&@in@t @@ or an al kyl
group haV|n l1to carbon atons

group hﬁ%ﬂh@ §2tOWEGrﬁléaFBSnm&FBHBhyd§°§i Eg)aézlg éfFQOBQTﬁQﬁ-algﬁgezi
i S1@N the group consisting of aluminum hydroxide, magnesium
hydroxide, aluminum hydroxide magnesium carbonate hydrate,
‘nickel hydroxide, titanium hydroxide, and iridium hydroxide.
34. The photosensitive resin composition accor@ing to
Claim 32, further comprising an organic phosphorus-based
15 compound (C4).
35. The photosensitive resin composition according to
Claim 32, wherein the component (A) is included in an amount
of 10 to 90% by weight, the component (B) is included in an
amount of 0.5 to 20% by weight, and the component (C3) is
20 included in an amount of 5 to 50% by weight, based on the
total amount of the composition.
36. The photosensitive resin composition according to
Claim 32, wherein a content of the component (C4) is 2 to
50% by weight based on the total amount of the composition.
25 . 37. A photosensitive resin composition comprising a
photosensitive resin (A), a photopolymerization initiator
(B), and an organic phosphorus-based compound (C4).
38. The photosensitive resin composition according to
Claim 37, wherein the organic phosphorus-based compound (D)
30 is selected from the group consisting of phosphate-based
compounds represented by the general formula (X):



I nteger greater than or equal to 1), phosphate-based conpounds represented

by the

general formula (XI): 7 RR6 O( 31)4 R32 R33 RR8 OGP OOP 11 O R34

P(XI) 29301 | RB6 R85 RR 26. RB0O R37 n 2 R41 27 29 8 040 RRRe RRS
*RO 10 (wherein each one of R26 to R4l independently represents a hydrogen
.atomor an alkyl group having 1 to 10 carbon atonms; and n2 is an integer

“greater

than or equal to 1), and phosphorus-containing epoxy resins. 39.

The photosensitive resin conmposition according to 15 Cl aim 37, wherein the
conponent (A) ‘is included in an ampudB -of 10 to 90% by wei ght, the
conponent (B) is included in an anount of 0.5 to 20% by wei ght, and the
conponent (C4) is included in an anpbunt of 2 to 50@6by2me|ght based on

the total REmoul® of the conposition. 20 40.. Thg?! chotBsenS|t|ve resin
conp05|t|on 2 'ordiﬂb to W one?o d ai 4, 32, and 37,
further g b )- Q—eP -0 gen 041P—{FhO— ﬁ5|t|véxﬁe5|n :
conp05|t|on I ng |to ere|+ co t he conponent (D)
is 2 to 59¢ R/ wel ht beaém on (mé)tota profgint ofﬂg e conposition. 42. -

The phot osensi ti

14, 32,

reacting a reacth roduct of epoxy re
group-contai nin [ [

sat ur at

i£onposi ti on ageor

Mo any one of Aaims 1, 7
he phot osensr tY

sin (A) is obtained by
al) and unsatur at ed

) nnth anhydride (a3) of
ed or unsatubated group-containingHﬂnybaS|c aci d.

and 37,

(wherein each one of R’ to R*® independently represents a
hydrogen atom or an alkyl group having 1 to 10 carbon atoms;
W represents a single bond, an alkylene group having 1 to 10
carbon atoms, -S-, -SO,-, -O-, -CO- or -N=N-; and n' is an

' integer greater than or equal to 1),

10

15

20

phosphate-based compounds represented by the general formula
(XI):

7 26 31 32 33
N 4<..>1 =
sad O—P—-0 0—P-+—0 R (XI)
Rzg 5 an R36 5

5@ :

(wherein each one of R?® to RY 1ndependently represents a
hydrogen atom or an alkyl group having 1 to 10 carbon atoms;
and n? is an integer greater than or equal to 1), and
phosphorus-containing epoxy resins.

39. The photosensitive resin composition according to
Claim 37, wherein the component (A) is included in an amount
of 10 to 90% by weight, the component (B) is included in an
amount of 0.5 to 20% by weight, and the component (C4) is
included in an amount of 2 to 50% by weight, based on the
total amount of the composition.

40. The photosensitive resin composition according to any



43. The photosensitive resin conposition according to Caim42, wherein
athe epoxy resin (al) is selected fromthe group consisting of novolac-type
epoxy resins, bisphenol 15 type epoxy resins, salicylic aldehyde-type epoxy
¢resins, and rubber-nodified epoxy resins. 44. A photosensitive el enent
,obtained by formng onto a substrate a resist |layer forned by a
“phot osensitive resin conposition conprising a photosensitive resin (A, a
20 photopol ynerization initiator (B), and a flane retardant (C), wherein a
content of hal ogen atonms or antinmonyS4toms in the flame retardant is 5% or
| ess by weight. 45. The photosensitive el enent according to C aim44,

of & 210Re coRpOLPMEC)  1An SPuaPhe ATt r BUEHPBRSEOMEEAFoNge LF 1Y vt al
hydrgxi?@eﬁﬁzlp)?ﬂg anforganip phosphorus-based_conpound (C4). 46. A
30 1) shbp ofReappagprApsEtilt, £Bk)E) BoRpEBEL SbibackDealg B N tive:
resin c@h@bmiﬁOonngnpinangoatﬁﬂﬁt8§e¥§?tF9@P°P§§¥n(Pi)}Sag to"50%
ggg?gﬁ?ﬁ%?ﬁ%gﬁg%;ﬁas%aibhatﬁé E?ialaaﬁoant|GHEthEEEGFdaBﬁtﬁGhﬂ wherein _a
Fess by 3%2nei SRE, PBREGSEREAELUPFBRLR boNBop] ti0f, acBRpdtREt i By o 20 Tt
rays i nops offaQtasmape, U pHot 32cumsdt BE,r wbeFeinaf8e at exposed portions;
and 11 bhoRoSkRR, flyaCLEEinVRhY L8TBKAInbRCHYCTEbthAYeE Feddtaxposed
portion y developrment to forma resist pattern. . 5 47 The qf cturing
met hod groéucéspgtepaﬁyerﬁsaecéﬁaongndtBnéPéPﬁPiéﬁ WENE ﬁ%ﬂ%?iﬁ:&
r(ejtlgy dgﬂbgﬁ,%ﬁ;ngg{gth?gtaedd fla@m,t W tyr anpydarsies t(iadg l@ffh@azﬁur_@t@mpound
gn o}gaﬂFcuBHS§8ﬁgFﬁg-%%gggq?gﬁﬁgﬁﬁg%?ggfgg%%sig.%%hg'regggfxbgftéfﬁ)’ and
manuf act ukdd byhphphpapgﬁa@@@ﬁwﬁgresin composition according to
Claim 42, wherein the epoxy resin (al) is selected from the
group consisting of novolac-type epoxy resins, bisphenol-
15 type epoxylresins, salicylic aldehyde-type epoxy resins, and
rubber-modified epoxy resins.

44. A photosensitive element obtained by forming onto a
substrate a resist layer formed by a photosensitive resin
composition comprising a photosensitive resin (A), a

20 photopolymerization initiator (B), and a flame retardant (C).
wherein a content of halogen atoms or antimony atoms in the
flame retardant is 5% or less by welght.

45. The photosensitive element according to Claim 44,
wherein the flame retardant (C) is selected from the group

25 consisting of a zinc compound (Cl), an organic nitrogen-
based compound (C2), a metal hydroxide (C3), and an organic
phosphorus-based compound (C4).

46. A manufacturing method of a resist pattern comprising
the following steps:

30 i) a step of laminating a resist layer formed by the
photosensitive resin composition comprising a photosensitive
resin (A), a photopolymerization initiator (B), and a flame
retardant (C), wherein a content of halogen atoms or
antimony atoms in the flame retardant is 5% or less by

35 weight, onto a substrate;



nmet hod of a resist pattern according to Gaim46. 49. The resist pattern
.Ian1nated substrate obtained by lamnating, onto a substrate, a resist
pattern obtained using a resist layer forned by a photosensitive resin 15
tconposi tion conprising a photosensitive resin (A), a photopolynerization
ginitiator (B), and a flane retardant (C), wherein a content of hal ogen
atons or antinony atons in the flane retardant is 5% or |ess by weight.

50. The resist pattern lam nated substrate according to 20 C aim 49,
wherein the flanme retardant (C) is-sebected from the group consisting of a
zinc conmpound (C), an organic nitrogen-based conpound (C2), a netal

hydr oxi de (C3), and an organi ¢ phosphorus-based conpoun
12) a step of rradigkiné)active rays iéwgn f%ééé)Shape

to photo-cure the resist layer at exposed portions; and
iii) a step of selectively removing the resist layer at

unexposed portions by development to form a resist pattern.

5 47. The manufacturing method of a resist pattern according
to Claim 46, wherein the flame retardant (C) is selected
from the group consisting of a zinc compound (Cl), an
organic nitrogen-based compound (C2), a metal hydroxide (C3),
and an organic phosphorus-based compound (C4).

10 48. The resist pattern manufactured by the manufacturing
method of a resist pattern according to Claim 46.

49. The resist pattern laminated substrate obtained by
laminating, onto a substrate, a resist pattern obtained
using a resist layer formed by a photosensitive resin

15 composition comprising a photosensitive resin (A), a
photopolymerization initiator (B), and a flame retardant (C),
wherein a content of halogen atoms or antimony atoms in the
flame retardant is 5% or less by weight.

50. The resist pattern laminated substrate according to

20 Claim 49, wherein the flame retardant (C) is selected from
the group consisting of a zinc compound (Cl), an organic
nitrogen-based compound (C2), a metal hydroxide (C3), and an
organic phosphorus-based compound (C4).



