SPECI FI CATI ON  Phot osensitive resin conposition
Techni cal Area The present invention relates to a
phot osensitive resin conposition. In nore detail, it
relates to a positive photosensitive resin
conposition, the portion of which exposed to

spadit@aelgd | i ght can be dissolved in an al kaline
devel oper, suitable as a surface protective coat of a-
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SU1FBéé9eﬁS ghsucbaposprobastiveacoet &f addimigaendittrmnalevice,
of ,conventional polyam c acids have a
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ele@fr&hEUHSLXQEéﬁtagigmhﬁt higher than the effect of the
qui none di azi to - rnnibict °tfe  dissolution into an

al kali no desired pat tﬁcﬁ{m}p@ Abtained in nost
cases. Furthernore, the conpositions obtained by

addinmyym pmmmeehdaaz reeictaantyrefis %ﬁﬁ&lﬁrs&% kﬂoﬂiﬁltlons .
or pol yam de resins having hydroxyl groups inits
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However, the compositions obtained by adding a guinone
diazide to any of conventional polyamic acids have a problem that
since the solubility of carboxyl groups of the polyamic acid is
higher than the effect of the quinone diazide to inhibit the
dissolution into an alkali no desired pattern can be obtained in
- most cases. Furthermore, the compositions obtained by adding a
quinone diazide to any of soluble polyimide or polyamide resins
having hydroxyl groups in its main chain little cause the
above-mentioned problem but have such problems that the structure
is limited for making soluble and that the resistance of the resin
obtained after heat treatment to organic solvents is low.

So, in order to control the alkali solubility of a polyamic



acid, polyamc acid derivatives, in which the carboxyl

groups of the polyamc acid were protected by ester

groups, were devel oped. However, the conpositions

obt ai ned by addi ng a napht hoqui none diazide to any of
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conpounds
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or polyimdes (see patent docunment 5), the ,
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as_a diﬁs lution inhibitor to any of polyani des (see
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groups (see patent document.: 4)., the compositions obtained by any

do

of iodonium salts as a dissolution inhibitor to any of polyamide
precursors or polyimides (see patent document 5), the compositions

obtained by adding any of iodonium salts as a dissolution inhibitor

- to. any of polyamides (see patent document 6), the compositions

obtained by adding any of photo acid generators and any of vinyloxy
group-containing compounds to any of polyamic esters (see patent
document 7), and the compositions obtained by adding any of photo
acid generators to any of polyamic esters having acid degradable

groups (see patent document 8). These compositions have such

- problems that sufficient photosensitivity cannot be obtained in

the case where the cured film formed of any of the compositions



has a thickness of nore than 10 pm and that even if
sufficient photosensitivity is obtained, the pattern
is strained or deforned, not allow ng both a good
pattern and sufficient photosensitivity to be
obt ai ned. [Patent docunment 1] US Patent Publication

ha 2003 Ho463dséchai Aotk thRat anf CHENEn £ if suffici
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to @e YPAQB2:cP9283A (clainms 6 and 7) [Patent docunent

7] JP2002-122993A (claim 1) [Patent docunent 8] US
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I nvention The prior art for enhancing the
[ Pagiesito Soesimenti t3] hERE0GE - IR DIY &M {BB4iks Lhengasy
PaShere the cured fil mhas a thickness of nore than 10
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I nvention The present invention is a photosensitive
[Patent ndeerpesitt i7dn JPEOOE-1LI29P 3%a)( cilLapivh yIEr havi ng one

_ [ e phenolic hydroxyl groups, (b) a conmpound
[Pat R} T AOGOHRRRoPilc URy BASERE. GAOR0 0ol omtres i cershi 19)
: one group selected froma mnethyl ol group and

al koxynmet hyl group, and (c) a photo acid generator.

Iggfninzgntion Paﬁbﬁéefi@ Qh@oﬁdQ%H%ianosensitive
nmposi tion that allows developnment using an
al Kee npraqueais fosobihhARiagd dife S¥A6LbEBAsiPivity have a
resol ution, photosensitivity and pattern formeven if
prohipm cihakl in | vheé wase werdethonposedi phlmasas a thickness of
more than 10 pm, both sufficient photosensitivity and a well formed
pattern cannot be obtained. The object of this invention is to
provide a photosensitive resin composition capable of sustaining
- both high photosensitivity and a well formed pattern even if the
film has such a large thickness. |
Disclosure of the Invention
The present invention is a photosensitive resin composition
comprising (a) a polymer having one or more phenclic hydroxyl groups,
ﬁ(b) a compound -having a phenolic hydroxyl group and containing only
one group selected from a methylol group and alkoxymethyl group,
and {(c) a photo acid generator.
This invention can provide a positive photosensitive resin

composition that allows development using an alkaline agqueous



a thickness of nore than 10 pm The Best Mbdes for
Carrying Qut the Invention The pol yner having one or
nore phenolic hydroxyl groups (a) refers to a pol yner
havi ng at | east one phenolic hydroxyl group at the
mai n chain or side chains of the polynmer. It is
SOppEReRr éthd t bs hexeeddendr iDreepbeadlss, hyb@¥¥knsitivity and
oups_in each structural wunit. Particular exanples
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' resal resins and pol yphenol resins, though
a E@?hﬁﬁﬁFFeagt8°Fﬁeﬁiawb#@ MFeferred is a pol yner
having the structural units represented by the
foll ow ng general formula (1) as a main conponent.
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i mde rings, oxaque rings or otfier cyclic structure
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4co_RL_cO NH_R2_NH (1) (%(%%??n}{ﬁl_l ﬂg?ﬁ!ég ai‘iglvgg‘l?’ié structural
unigeneral -Pemhilcalal), RkLgIELS dofli vabgat tBoiymer  include
10%& val ent organic group with 2 or nore carbon atons
I { oprSdlyEene, fiavptag atesmponeatobf refing| 8nd Tp6lyphenol
,yal ent oup.can be, fot exanple, the residue
resggtgéi %@8“&/ f&%&%q% QB groups from a
ar oMBLkC R ! | ci.d such terephthalic acid, .
i sopht halpi(ilc 4 acl di,'gdlgp g’r%ﬁmeett ﬁé‘?‘vﬂﬁl%aﬂ}&ﬁ‘?@%@l units
repnepbhiaiane dhear SDXYVi g jtba O ;
_ bi s( car boxyphenyl ) pr opa%gg%ir fé} o%ogf]nu%fﬁi &J]h)atalsca main component.
The dpedvmexycan &ei donveirtasl atlOhe SIBMGARN WA CiREdd rings
oxadd adjpic acid. The trivalent group can be, for !
AB%AfpT 9% 1r oddiedueyeBiisi abtuchyrechy vicwun ¢ rfeReating or any

- oups froma tricarboxylic acid such '
adecf@é?@@ﬁtegfysg N ﬂre@erred is a pglyamic acid or polyamic ester
ds a polyimide precursor, or polyhydroxyamide as a polybenzoxazole
pPrecursor. A polymer having a cyclic structure is remarkably

improved in heat resistance and resistance to organic solvents.

OH),  (OH),
CO—R'-CO-NH—R2-NH 1)
(COOR®),, "

In the above general formuia (1), R' denotes a divalent to
octavalent organic group with 2 or more carbon atoms and expressés
a structural component of an acid. The divalent group can be, for
example, the residue obtained b-y.removing two carboxyl groups from

a aromatic dicarboxylic acid such as terephthalic acid, isophthalic



as trinellitic acid, or trinesic acid. The tetraval ent
group can be, for exanple, the residue obtained by
renmovi ng four carboxyl groups froma tetracarboxylic
acid such as pyronellitic acid,
benzophenonet et racar boxyl i c acid,
achiphéhpheryi acahboxdhicaraeixg i Ohdidheyh @id®nedicarb oxylic
tracarboxylic acid. Furthernore, any one of these

t
ama%'r d E&npdhehtSahereher¥El) propaneor owor efodmt ham cafliphatic
preferred

ai .uUsed. as a_m xture, However, it is pr i
1%13?0¥ glérjleas(f FUL 5 rEglshexensdi-rgrpony ldsr okl and adipic
Cacidoupthd €958 1LRLT I c cid accounts for 1. to ]
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by ommponiant stoestddrsd t ralci Al ' . .
represented by the géﬂ%%a f%ggnﬂ a f?%§¥§%§9$§¥llc acid such
- as {Eriimaldiit i asdidav alretrimkgaci 8cgaoUTNG ik Pr&Fa @K€ group can
be C bon atons and 1 to 4 hydroxyl groups. It is nore
pricterFEi it the rr¢aidne obtainedabyl eetiosiganifour carboxyl
atons, i s contai ned.

ith_6.tqQ 30 carbo .
gr o Rertoh a) At b fF wipin pHER g Ceiremeltifbe acia,
ben@bphien BRI 3 ; i s represent ed. by geperal . .
ggrgula(G)is§ﬁ§€§é5%€?§]ag*§é-§§§€E9¥&§?RF%E%FBE§YE1° acid,
or (8pheaplReShe r( Obtirac@@Bdkentid Adike 9 I
.. (6), R12 and R14 der?ote, resplectivllealey Piﬂﬁrgg%é?}“g{efétql %ny one of
‘thegejpgaflcpemponentsavanche 0sgaAMmT OWY Wdre 24 @hedlcan also

be &gégon atons; . R3'3 denotes a trivalent to hexaval ent

of ganf ¢ arlaﬁﬁtuwath Hoveven. cht bbh preferredsthatl 16 residue

‘ Epul £S5 Lye i ndependent!ly, a hydrogen or :
oD ey L E R b fur OO EBERTE o i e FLoR 8 Enbracarboxylic

acideaoteuntgspest ively 4!@%%1@5”%@411@ ﬁ%_i nteger of 0 to
0 0] .

2; and r denotes an i nteger In view of the
healt risiprefieerefl thetohbhal Red AN RInerdts ESnIPLEut;
& referred that R12 and R14 respectively conté?n an ting the
STrucwetl canit neepppsentefll byathesgenéphl yroratiear €d) contain a
is, faor exanple, the residue obtained by '

trivaldift P (ATEAY ALE o QAT st S Pt i Ey 2nel] e @@ition atoms
and f t@@'l?y@fﬁgyf rg_-,}:‘&?phé h ‘fjllletn%tsr ng%gbf%glfiagrgg ghat a trivalent
or tetravalent organic group with 6 to 30 carbon atoms is contained.
Particularly a structure in which the Rl( COORa)m(OI-I)p of the general

formula (1) is represented by general formula (6) is preferred.

——R™*-CO—NH-R'*~NH-CO-R"— (6)
(COOR™),  (OH), (COOR?S),

In the general formula (6), R and R denote, respectively
independently, a divalent to tetravalent organic group with 2 to
.20 carbon atoms; R'? denotes a trivalent to hexavalent organic group
with 3 to 20 carbon atoms; R and R denote, respectively

independently, a hydrogen or organic_' group with 1 to 20 carbon atoms;



Furthernore, R13 denotes a trivalent to hexaval ent

organic group wth 3 to 20 carbon atons. Moreover, it

is preferred that the r hydroxyl groups bonded to R13

are positioned adjacently to the am de bonds. Such

R18(OH)r can be, for exanple, the residue obtained by
© pEfDVi Agnoe, antspegt DUESy f 1O pendent1y, an integer of 0 to 2;
n%]! s(%— am no- 4- hydr oxyphenyl ) hexaf | uor opr opane or
a ( $RPdEsx P -idegssherfy | ) Hexad | uor opr opane

res t] I contajning fluorine . atons, or from

bi o( SIa 68 AEhSHPORSBhoRyPS BEBPAAEOL the obtained polymer, it
i shd - = 4-a h opane, . .
1Sg‘hgf§ | a%f%’%"jf 4@'[%]? yd%gidy F;I{geﬁﬁe’ctlvely contain an aromatic

Ti8g3' -Abdye iy, 4nds syl R NOPIDRR M red :
2, 4- di am no- phenol , 2, 5-di amb%%pherfgl grructure is, for example,

the xefidenoobteidiedy dopxyeanadiny tRS66CIHMYoky Ot groups from
tri:on%il.gl,ng any fluorine atom Furthernore, in the

geferaFtF ATl a e agid Rrcnaptdial enetaspestbyeyYic acid.
FurPHERGHHAENt |15, hydrogen qr qrganic group with 1 to
) carggﬁ'a orrvg.%n oo &%’F&"V i %‘%"@rle{néss)rganlc group
oad al

wittarbaro aEEa RS tapyan t kgl i
devel opability can be obtal nedméén}g’ tl%atlS Pﬁ"@qflerred that the r

hyqstatok gmeupisvboyded s REt am%spasﬂaio@mﬁj%c%mgf ko the amide
enote, respectively independently, an integer of i)

bonds 2, Sheh RS’ (Sibrerabl he, sborcteamprom i egrsisef obtained by

re Qﬂ’o Furthernpre, r denotes an integer of 1 to 4.

“%/ r being #¥%r | ess gi @¥Ygh advant aggretes t he from

oo A R ARG E i Grat foSebbopane or

T AR AR R ol | Phpoecrsvery
conaipndog ~N H F3E Lk&rth&0OH atoms, or from
bis{3-amino-4 -hydroxyphenyl)propane,

bis(3-hydroxy-4- aminophenyl )propane,

3,3"-diaminoc-4, 4’ -dihydroxybiphenyl,

3.3"-dihydroxy-4,4" -diaminobiphenyl, 2,4-diamino-phenol,
2,5 -dia.minophenol or l,4-diamino-2,5- dihydroxybenzene
respectively not containing any fluorine atom.

Furthermore, in the genmeral formula (6), R® and R® denote,
respeqtivgly independently, a hydrogen or organic group with 1 to
20 carbon atoms. An organic group with 20 or less carbon atoms gives
advantages that good alkali developability can be obtained and that
the photosensitivity also becomes high. Symbols o and t denote,
respectively independent_ly, an integer of 0 to 2, but is preférably
selected from integers of 1 and 2. Furthermore, r denotes an integer
of 1 to 4. Symbol r being 4 or less gives an advantage that the

mechanical characteristics of the composition become good.
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OHO HOOC ~ HH COON HO\ | six OHO HOOC H 2 H COOH

OHO\ | OHOHOOC H\ HH COON Furthernore, Rl can

al so be copolynerized with a tetracarboxylic acid or

di carboxylic acid respectively not having any

hydr BxgFegrodp dxanfpilely aprexignt y

of dissolving in alkalis, pﬁ%?oggggFfpgg %gﬁy%%%§$ed by the
genfigapehormiEda| 66 hnbec bnde nthe | AipRi 6vthg ) teirargberoff Wimited to

anpl e, the residue obtained by renoving four

carboxyl groups froman aromatic tetracarboxylic acid

such as pyronellitic acid,

benzophenopgtetracarboxyl|ﬁ aci d,

bi phenyl te
r
id, the residue

pkenyl g he : ' i d, .A
Ogg?gggéggﬂL r e gV i CRy tmo arﬁgig;;SPQUps and two

al kyl ester groups froma 7 drester conpound obtai ned

by esterkf Qo 00T oups of any of said

acar oxyI [ i ngjret hyL. groups or et hyl
Hodﬁo p alﬂég\§§j§§g3£§pg four carboxy
gro fro arHs® Kmﬁatchtet aCAT ic acid such as

butanetetﬁﬂfarboxyllc a

-~ cycl openpane caroo Y aC|d t he resi due obtai ned

by n c.w oups_and two al kyl ester

Hoagsodpsif rdin a di 85t oF H%lQ§§jgi d by
est ying two carboxyl grou y of the
tetracarbOéyllc aci ds u3|ng nmet hyl groups or ethyl

Hooifj\ug/ /\@ ’CEO:J\\:/}COOH
HOOC_(\\D//‘LN C;

\ / COOH

Furthermore, R' can also be copolymerized with a
tetracarboxylic acid or dicarboxylic acid respectively not having
any hydroxyl group to such an extent that the capability of
dissolving in alkalis, photosensitive performance and heat
resistance are not impaired. It can be, for éxample, the residue
obtained by removing four carboxyl groups from an aromatic
tetracarboxylic acid such as pyromeilitic acid,
benzophenonetetracarboxylic acid, biphenyltetracarboxylic acid,
diphenylethertetracarboxylic acid, - or
diphenylsulfonetetracarboxylic acid, the residue obtained by

removing two carboxyl groups and two alkyl ester groups from a



or the residue obtained by renoving two carboxyl

groups froman aronmatic dicarboxylic acid such as

terephthalic acid, isophthalic acid,

di phenyl et her di carboxylic acid, or

napht hal enedi carboxylic acid, or an aliphatic
didbtarbesybbanachtts¥aBaas vadisRieS 13Gi; '

preferred to copolynerizeyaﬁfheéd%%gﬁingﬁolgégbgﬁyghgroups of
angcPd sedsipdedmiacaadxiytliics amids pasie eéth@l groups or ethyl

copol ymerize with 30 wt% or less . Keeping the
gr%ggﬁl' yriE TEgdi0ge ehtrdnad BY TrRMO%ioYg feus caniesxyArgroups from

t ood al kali devel opability can be

an 2%tyg?%%g.fcl Eg%’ﬁ%‘*‘@% SFEL1PoPRifa sagh aspbufiapetesracarboxylic
acd e 1oP eB@%A% ]gegi . gr 1 th 2 or.nor .

car bo??gzt o%g and g)%%%scggé a s]?l%&%ﬁfaa%h%oﬁﬁ)so]n%‘ﬁ oftained by
rerodingi teo Ehrboxying¥bepsofaddiedieali s sd@nceqpf
.. the obtained polynmer, it is preferred Pﬁét R2(C}§q Pg? from a
diggrerxepmpend phionipondnby hastegidping ofwb | €arbogyan droups of
an’aogxg£o¥¥l grou or carboxyl group. Particularly it
ANTEN b 'PLFAERARPKEFLIFIRCHES uAia obe Bhvb g romp s enmitihygl groups,

] such a conmpound as _ bis_ (am no

t fro d
O Varoxy - Bheny o HStar X o By BaH e Ha 9P PFCbr 9F@UDS £rom an

aroalaiik: d9tatbaliyDedi HygH 0RYEY d M , o ,
_di am nodi hydr %ypyri di ne, yéloﬁrr]cf):;‘(illfj-?-J Pglrﬁa%&pp?f:%(riﬁ' d:f'%%?hthahc
-acidi.afipbphgitethedihydrboylais dicig, ol RIPHQRENZDL &1 carboxylic
_ .acid, or dianinoterephthalic acid respectively not _
aClffay Phg2Bnglirhakiasedacerbosy ld csacidt nehr apr adéptiedacid. It

is %%ﬁ%ﬁ g&%fﬁxggzgg@w% 5(05(9)@4)]?% (eF) ¥ess of the acid
com%)ﬁeﬁ(gd'}'%%di %%: %Q@%ﬁ%ﬁﬁéwﬁoﬁﬁﬁgﬁ%&f& 30 wts
or ltfﬁnrltas é{leg%tihg?ﬁﬂd _@blﬁolbﬁ@@ﬂ%@ﬂ ¥atg%ta[ti y(‘gtn%rit% 8k less gives
ganic group wth 2 to car bon at ons;

an agwartggdenbatsgaodi wakelli @egailicha@iQURWiddh be obtained.
In the general formula (1), R? denotes a divalent to hexavalent
-organic group with 2 or more carbon atoms and expresses a structural
component of a diamine. OFf it, in view of the heét resistance of
the obtained polymer, it is preferred that Rz(OH)CI is, for example,
a component having an aromatic ring and a hydroxyl group or carboxyl
group. Particularly it can be, for example, the residue obtained
by removing two amino groups from such a compound as
bis(amino~hydroxy—phenyl)hexafluorbpropane having fluorine atoms
or diaminodihydroxypyrimidine, diaminodihydroxypyridine,
hydroxy-diamino-pyrimidine, diaminophenol, dihydroxybenzidine,
diaminobenzoic acid, or diaminoterephthalic acid respectively not

having any fluorine atom, or a structure represented by general

fqrmulae (7). (8) or (9).



to 30 carbon atons. Synbols u and v denote,
respectively independently, 1 or 2. In the genera
formula (8), R20 and R22 denote, respectively
i ndependently, a divalent organic group with 2 to 20
carbon atons, and R21 denotes a trivalent to
hhﬂ(r:gmp;ch_gmﬁc%wﬂHMngs_t 87)20 carbon at ons.
ol w denotes an integer of 1 to“4. In the general
qumwla (9), R23 denotes a dival ent organic group
with’®2 to 20 carbon atoms, fl)R24 denotes a trival ent
to hexaval ent organic group with 3 to 20 carbon

aj-Pgs. enotes_an infeger of 1 to 4. In the
gBher &a%&%T%z%NHRC@uBﬁ,Emd ®19( OH) "
respectively

enote a trivalent or tetraval ent

or gani c group(ﬁ&ﬂhpg a hydroxyl group with 2.to 20
carbon atons. In view of the heat resistance of the
obt ai ned pol yner, an organic group having an aromatic

—RFhe COs~NHFRREd- npl es of the organic group
i nclude a hydfoxyphekyl group, dihydroxyphenyl group,

hydr oxynapht h roup, di hydroxynapht hyl group,
hydr oxybi pheny foup, di hydroxybi phenyl group,
bi s( hydr oxyphenyl ) hexaf | uor opr opane group, bis

h h l ! 17 9 .
RN SR ———
g BRAeA Y SR O e Pt O Bren 2

20 bydbonysyemehewyl groWanauk di WP&%&H CA%%% FEEMB with 2

can al so be used. R18 denotes a di ent
to gupawbom 2atom30 cashmbodkons. dmdVievaghot8e Refpectively
tance of the obtained polyner, a divalent group

. resi
mdﬁi’%‘%ﬁ!‘ﬁi‘antéx - o BFek+ c Inithe gendosilrtdtrylaie )oxhaesRY denote ,
i ngl ud h I , bi ph I ,
reshbL oKD PP ER ARt EY ol A Hox AR Sl with 2 to 20
' j2pr nd i phenyl sul f.one .
cariliURonts PARRR P SRABLE X Tyl Ep Bt froandc group
with Bethi ke carbahsatbis USefmid WG Rlarf PR A Bk 1 to 4.

R20 and R22 denote, respéectively
In the general formula (9), R*® denotes a divalent organic group

with 2 to 20 carbon atoms, and R?! denotes a trivalent to hexavalent
organic group with 3 to 20 carbon atoms. Symbol x denotes an integer
of 1 to 4.

In the general formula (7), R (0H), and R'’(OH), respectively
denote a trivalent or tetravalent organic group having a hydroxyl
group, with 2 to 20 carbon atoms. In view of the heat resistance
of the obtained polymer, an organic group having an aromatic ring
is preferred. Examples of the organic group include a
hydroxyphenyl group, dihydroxyphenyl group, hydroxynaphthyl group,
dihydroxynaphthyl group, hydroxybiphenyl group, dihydroxybiphenyl
group, bis (hydroxyphenyl Yhexafluoropropane group,
bis(hydroxyphenyl )propane group, bié(hydroxyphenyl)sulfone group,



i ndependently, a divalent organic group with 2 to 20
carbon atons. In view of the heat resistance of the
obt ai ned polymer, a divalent group having an aronatic
ring is preferred. Exanples of the group include a

phenyl group, biphenyl group, diphenyl ether group,
di phenyl propane group

[ |
by BREAT HEREReS 3§§pgéf$§%:ammpewlaﬂmtgr@up cte.

R21( Vo “denotes a triva

angr dquﬂa‘wme&llﬁ%@m}/'gﬁf@pca&ﬁt ngot %eZQJsCéH borkls denotes a

atons, and in view of the heat resistance of
dlBB%ﬁPF@meroumrwmlgahm goouprbani agom@ arnnaileﬁv of the

referred. Exanples of the organic group
he'fri{ﬁc g %E rﬁhtfgﬁfreﬁﬂ) Dpadivmedt .0y sHaradlentygawup having

. gr dr oxynapht hyl group,
an %ﬂé% Pﬁ?’l_l&% %rdg u%i’r ﬂ%} %&i %W Gtodite group include
a bpaehydr O@éﬂhﬁ;T 1) Beya ro
ghy r oxyphenyl y|oro|og’ntg‘lna}:riou|f|[3HI (hygggxy&ﬁnyﬁt%‘ff o
di ]gklm;;gflutymmqplap@enyfo@phefdﬂﬁl@éﬂyl ropane  group, and

xydi phenyl ether group, etc. Furthernor

[ 0
di I% %H'cﬁq cﬁl‘ib gFeuPuc hlasiﬁlhgﬂdnmxgnw:lmiezx’yic gdy@ﬂ,lml hieﬁ:Yl group
n e

rox C ohex roup can al so be used
an generaJ1 r‘%} chI( eb%%z‘?g 'ngt es a divalent organic :
10 0 o} b at . »iew of the .
sicuger b4l e othiRa 0) N ol rang . Endtou Erepectively

heat reS| ance
_ lndgpeuﬂeh&\lyngaadmﬁﬁﬂgﬁt|&rqérﬂ& drou §ieh! §%0 3P carbon atoms.
exanpl es of the group include a phényl group,
in ﬂ%ﬂé?ﬁ/lﬂ!@r bept dephetphcet BErtigs @brained polymer, a divalent
r hen Ihexafluoropropane group, di phenyl propane
g °§P VIRG Sk RRoRaR Y Jéhé"lglgomg preferied. adiidnmies af the group
: ti ohex and the |ike can also be
snofbHBT U ie) oBgH 913 Holdion o Aéxbedinether group,

use

dlpﬁé Ehéxﬂf@ﬁ@ro'jﬂ'\ﬁ B e ngd#lfﬁ( e&ﬁoﬁgnﬁbggggtﬂge group and

on atons, and n Vi e

dlphd!mybmmﬁﬁd RBUPE 128385 92884 C EEH Qiﬁﬁ%@ﬁgcg@ﬂohexyl group
aromatic ring is preferred. Exanples 0
and j the ydéke can also be used. R?'(OH), denotes a trivalent to
‘hexavalent organic group having a hydroxyl group with 3 to 20 carbon
atoms, and in view of the heat resistance of the obtained polymer,
an organic group having an aromatic rring is preferred. Examples

of the organic group include a hydroxyphenyl group, dihydroxyphenyl

group, . hydroxynaphthyl group, dihydroxynaphthyl group,
hydroxybiphenyl group, dihydroxybiphenyl group,
bis(hydroxyphenyl )hexaf Juoropropane group,

bis (hydroxyphenyl)propane group, bis(hydroxyphenyl)sulfone group,
hydroxydiphenyl ether group, dihydroxydiphenyl ether group, etc.
Furthermore, aliphatic groups such as a hydroxycyclohexyl group
and dihydroxycyclohexyl group can also be used.

In the general formula (9), R?»® denotes a divalent organic

10



hydr oxyphenyl group, di hydroxyphenyl group,
hydr oxynapht hyl group, di hydroxynapht hyl group,
hydr oxybi phenyl group, dihydroxybi phenyl group,
bi s( hydr oxyphenyl ) hexaf | uor opr opane group, bis
(hydr oxyphenyl ) propane group,
bi s(hydr oxyphenyl ) sul fone group, hydroxydi phenyl
gr%‘t‘%e‘?%g? o%pt,po d?%‘%ﬁ%‘%%i HHEPSH  FTharieyt sup,thet deat resistance
£ RYld Reramy, | tic_groups _such as _ _ _
o e WA s BT sR K Br Bl v ipean agemmsic ring
is qarefdseede 458JexBhpieL’ 8¢ eXa oy [ U
_represented by the general forggkgﬁF7fnin?F%dg %h§591 group.
bighsinohi grpup hodgbhenyl| ethéedgioupt, hemphthyd BdRa€i@olopropane
HI \ NH | O0HOOHOI1I / HI1 /O I HOHO OHO H (/ Se
9T QY RHC 6B ePHLPROP3CECHEr OO CGlimhenylsul feneH3G @R etc. In

addf%]ﬁ%()g)(}ik |_I.%He H Mreover, preferred
exanpl e SHA RIS O PSR o Bt 3Rd the like can also be
used. R“(OH)x denotes a trivalent to hexavalent organic group
having a hydroxyl group with 3 to 20 carbon atomé, and in view of
the heat resistance Qf the obtained polymer, an organic group having
an aromatic ring is preferred. Examples of the group include a
hydroxyphenyl group, dihydroxyphenyl group, hydroxynaphthyl group,
dihydroxynaphthyl group, hydroxybiphenyl group, dihydroxybiphenyl
group, bis(hydroxyphenyl )hexaf luoropropane group,
bis(hydroxyphenyl )propane group, bis{hydroxyphenyl)sulfone groﬁp,
hydroxydiphenyl ether group, dihydroxydiphenyl ether group, etc.
Furthermore, aliphatic groups such as a hydroxycyclohexyl group
and dihydroxycyclohexyl group can also be used.

Preferred examples of the structure represented by the
' general formula (7) include the following, though not limited to

them.

11



the general fornula (8) include the follow ng, though

not limted tothem 12 HF3BCCF3 H\ I N/ \ N~ OHO

\ OHOHH3I CCH3 HNN, OHO/ OHO11 HO02 H N/ S\ N

OHO\ / OHO NO--r NOHOO-~ 0\l NNI/ OHO\ | OH

O Preferr d exanples of the structure represented by

t he=g 8 Pr=d.ncl ude the foll ow ng, though

NOT i M t ed to PHOT+\ OHO HN Ht OH The

di anirie il eseént ed by any of the genera

formul ae''(7) (9) can al so be copol yneri zed

wth 1 to 40 Dl % of anot her di am ne conponent. The

hejordi am ne conponen@mpan be, for exanple, the
_Fegfdué obt ai ned by reno wo am no groups from
& nyI et her,

bls(trlfluoroﬁ%fhy )ben2|d|ne

b s( g nophenoxyphenyl ) propane,
aiﬁi{?ﬁ;{fxyphenyk;g?jiﬁff or a conpound obt ai ned

OH
= I 0 OHO l N
. NN -
. H H
7 HsC CHj

Moreover, prefer;ed examples of the structure represented by

the general formula (8) include the following, though not limited
to themn.

12




substituting by an al kyl group or hal ogen atom at the

aromatic ring of any of the foregoing, or the residue

obt ai ned by renoving two anino groups fromaliphatic

cycl ohexyl di am ne, et hyl enebi scycl ohexyl am ne or

hexamet hyl enedi am ne. Furthernore, to enhance the
siveness to the substrate, the Rl or R2 of the

eH rald for %1) can allse—be copolynerized with an

ari p [ W @ xane structure to such an
ext e rgési stance i s not | owered.
Parti cdPar Iy, aple, 1 to 10 nolt of

bi s(3-am nopropyl)tetranet hyl di sil oxane or
bis(p-ani no-phenyl)octaneth Ipenta5|loxane can be

: qu

sol ufi gy i | i fy @€he obt ai ned phot osensi tive
resin precursor conp03|t|on it is preferred that R3
denotes an organi c group, but in view of

SO|NabI|It¥)In the aI e aqueous sol ution,
- e -rre 'S invention, hydrogen
: s an exi st together. 1f the

n)atons and the organic groups
of Ras are adjusted he rate of dissolving into the
aqueous solutlon can be changed. So, if the
ad;ustnenh IS car |ed| oYt , a photosensitive resin

C |ng an adequate dissolution
:ine It is preferred that 100 to 90%

p dro@en atonms. R3 with 20 or |ess

car bon atons gi ves an advantage that good al kali
de pabjlity can be tained. In view of the above,
itdsprefierrad tRat fat Jieast one of Ras is a
hydrocaffbon fth™~1 to 16 carbon atons, and that
t he otheér, Ras osnote respectively a hydrogen atom
Preferred{ 14 exahpl es of the hydr ocar bon group as R3
i nclude a nmethyl group, ethyl group, propyl group,

an%ﬂggé%fég) gapggrthe re, in the general fornula

(1) the structidre represented by the

general formula (9) include the following, though not limited to
them.

\ 01‘2:\ "% \ 0 HO

HN—Q R HNAQ

OH

The diamine component represented by ahy of the general

formulae (7), (8) and (9) can also be copolymerized with 1 to 40

mol% of another diamine component. The other diamine component can

be, for example, the residue obtained by removing two amino groups

frmmphenylenediamine,diaminodiphenylether,aminophenoxybenzene,

13



of carboxyl groups, being an integer of 0 to 2. It is
nmore preferred that mis selected fromintegers of 1

and 2. In the general fornula (1), p and g denote,

respectively independently, an integer of 0 to 4,
subject top +q >0. In the general formula (1), n

Ai%enLes r.ring nunber of the structural units
of the 88%52%#%% fi's invention, bei fgaHRRHphseylsulfone,

b6 F0u620400890,) vkbrali e e NS YA 1) propane
_having one or nore phenolic hydroxy gFBups UQEJ ‘
bipfamisophenosgpbeniylg stdFione; 0S| td ONcoMboltAES obtained by
[ nyention contains the structural units represented by
Sut’ﬁ&“t}@ﬁ%ﬂéﬁ £8r fhkEl(ay0uR ar halngennpomet the divmatic ring
Ofcgﬁ?,oéhﬁuggin conponent neans that the structural _
units replessmaP 9+ RF geierzfsidus Alttaimed e removing two
am€AAt ai ne 0 npl % nor e. r referred | 80 L.
nol % or %g?ngand tﬁ%gﬁ%st pr%&%?ﬁ% *Fs 90 ﬁﬁéiqaexyldlamlne'
metipy tendbiescpol ynekyhaving erenhlkafREAyREARA Line .
hydr oxyl groups (a) used in this invention can al so
be npragre ortariettharece onss sidhieg iffenddie to the substrate,
thst;uctu&gl uni.ts represented by the general fornula
?f{ ghat” Ghdhesgananglhaifamula (Hut dan ad.ser beecpedlymerized
: ' anount of the structural units used
wigil8h dIPHACH: B0nB TVing A s Lirane Afeusaas: teispeh an extent

thainsHeddvbebhg thgdlk :[.ﬁ%icﬁl 286685 .1 ri?angi%!tqlf%%‘}rr Epr example,

obtai ned by the final heat treatnent 1S no

1 torthérnmoks ioft hi):Bs(3l¥aﬁih@ﬁroﬁf‘l?E‘Qtféﬂe@ﬁff@@i@q_loxane or
can be made to react with the ends of the polyner

bis{Rriafynonehenyidiae tame thy tsenops thexdre Gynthe copolymerized
as %€ ral. fornulan&%? as a main conponent. The end cap
co@ﬁ‘gﬂﬁgecgﬁmé’é’ Yected from nonoani nes, acid

oo e e BRRSCAL BRI, S GpoBPES SEL N 1% organt

conpoun nono ac

gropped£ER adtbhad ddier SR h 1R . C‘iﬁp@ﬂ&?é&é t‘i%dgo&%t'&%%cétability

since the recurring nunber of the structura
of e tahtdined phutosdmeid e Weigh ﬁ%&u&%&o&bh@o's%ﬂofh, it is

a preferred rapnge. Mreover, if the end cap conpound
Preﬁ%rﬁﬁﬂeﬁhﬁtrBacﬂ&MQHeshanemmgamﬁml@rbmpgabut in view of
disgéf#ggiffgyb%nl nit:lrlgd%%ekdalaisne aqueous solution, hydrogen is
preferred. 1In this invention, hydrogen atoms and alkyl groups can
exist together. If the amounts of the hydrogen atoms and the organic
groups of R’s are adjusted, the rate of dissolving into the alkaline
aqueous-solution can be changed. So, if the adjustment is carried
out, a photosensitive resin precursor composition having an.
adequate dissolution rate can be obtained. It is preferred that
10% to 90% of R’s denote hydrogen atoms. R® with 20 or less carbon
atoms gives an advaz}tage that good alkali. developability can be
obtained. 1In view of the above, it is preferred that at least one

3 -
of R's is a hydrocarbon group with 1 to 16 carbon atoms, and that

3 . .
the other R’s denote respectively a hydrogen atom. Preferred

14



end groups. Preferred exanples of the resin obtained
by letting the end cap conpound react with the

pol ymer having the structural units represented by
the general fornula (1) include resins having any of
the structures represented by the general formnul ae

b L AR o Py 3% ) pebesis e b proup. othyl
gré@ﬁ) pxdpiH) Ry NBAEDutyl gr

i - CO NH- R2-NH+CO- R - CO NE R (18] ( coors) m ( coor3) m

(1 Hur e mRe5 1 6G hld eR2rd- E&:lﬁhlmrr ('nlée\,nof‘es the number

I R25- CO ~NH R
of %WR?X%QHQ(RO?%( Pfgb)‘l% i(ilno(_lb@(mem of M the .ger.re:riib more preferred
1 NH R25 t
L e e ——
(l)en% %ﬁBO%OHBHHE rlag Lhe 987 rglpgfggr mf‘iFg he%n integer of 0

I's‘a co onent

to ﬂl,ngubpe@’edt@ctdm o prodietif hedeid NG ‘i“i)usﬁddenotes
_ 16 as the end cap conpound, nonocarboxyllc aci d
themm@@m@mnm sbtad teck Dyinaaiy et g gdl&mer of this
boxyl _group .of a nonocarboxylic acid into an acid
lnv@ﬁF&PPde gﬁnﬁcﬂpv@-éﬂﬂﬂe ﬂ%ﬂmckmdxedQﬂﬂQﬁganlc gr oup

\z/amt tf‘ié z]alsgt f)g%%e&@'ebd)%h%tto%e polyme rheEIvelrI{ge %nteoo(l:*ogégclanphenollc
hydroxyl groups (a) used in the pPhotosensitive resin composition
of this invention contains the structural units représented by the
general formula (1) as a main component. In this case, the main
component means that the structural units represented by the general
formula (1) are ¢ontained by 70 mol% or more. More preferred is
80 mol® or more, and the most preferred is 90 mol?% or more. The
polymer having one or more phenolic hydroxyl groups (a) used in
this invention can also be a copolymer or mixture consisting of
the structural units represented by the géneral formula (1) and
other structural units, but it is preferred that the kind and amount
of the structural units used for the copolymerization or mixing
are selected to ensure that the heat resistance of the polymer
obtained by the final heat treatment is not impaired.
Furthermore, in -this invention, an end cap compound can be
made to react with the ends of the polymer having the structural
units represented by the general formula (1) as a main component.
The end cap compound can be selected from monoamines, acid
anhydrides, monocarboxylic acids, mono acid chloride compounds,
mono active ester compounds, etc. It is preferred that the end cap

compound is made to react, since the recurring number of the
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organi c group selected froman ethynyl group, vinyl
group, phenolic hydroxyl group, thiophenol group,
car boxyl group, sulfone group, nercapto group, and
hydr oxyl group. The nonoam nes usable as the end cap
conpound i nclude 5-am no-8-hydroxyqui nol i ne,

s téuamupal Sudyels Oxy Qi n‘%ll'ﬂenﬁlolecular weight can be controlled in
1- hydr oxy- 8- am nonapht hal en

a preyeroxy-7apge noﬂ-&piﬁd%ailen&if the end cap compound is made to
1- hydr oxy- 6- am nonapht hal ene,
reqchyvt b ythe aﬁﬁ@ﬁma{mIMEemganlc groups can be introduced as

em% ﬁi(%ﬁﬁxy glrf:ﬁ %{{%pﬁl{% of the resin obtained by letting
thé - Ry céin %ﬂﬁnégﬁ{:ﬁa‘%fipﬁ the polymer having the structural

1-am no-7- hy roxynap ené

_ unﬂt.‘h)ttélpl‘)e)s‘e_t'rt@ﬁ BN RABNEL Formula (1) include resins having
(Eydrox y- 6- am nonapht hal ene,

any Gh@xytsuamneaaphphabeneed by the general formulae (10) to
(1 é hydr oxy- 4- am nonapht hal ene,
‘hydr oxy- 3- am nonapht hal ene,
1--am no- 2- hydr oxynapht hal ene,
1- car boxy- 8- an1nonaphthalene

‘1- car boxy- O pnonapht hﬁDH)

' 1- car box y 6 an1nonap ht ha en

R*°:-0H RH (10)
1-car xy 4 an1nonap thalene n
1- car boxy apht hal ene,
1-carboxy-§3gﬁbﬁgﬁaphthaIene,
1-am no- 7- carboxynaphthalene
2- car boxy- 7 nonaphth

a ene

2- car boxy- 6 ponaphth (OH)
2 carb xy 5 m nonapht h

O+ RIMCORdWRE R 2ANH CO R1 ~CO-NH—R* (11)

2 carboxy 3-fam nonapht hal ene, éﬂs

1-am no- 2- pht hal ene, 2 am &, n| c acid,
4- am noni co@@qﬁggﬁ 5-am noni cot |( b

“6-am noni cotinic aC|d, 4-am nosalicylic aC|d,

5-an1nosat' clic acid«) am nosal i cyclic acid,
3-ami no-O*jol‘§ic aci d [ i de, 2-am nobenzoic acid,
4

a5 3 ic acid m nollenzoi c_aci d,
R Zﬁ'Pgﬁfi nedr e j’i’-am §6Benzenesul f oni ¢
& d

acid, 4- an1nobenzenesu| on|c

3- am no- 4, 6- di hydr oxy Ells?wm 2- am nophenol ,
3- am nophenol, 17 4-am nophefidl,
5-anino-8-nercaptqu|nollne

4-am no- 8 @wi apt oqui n (CNﬁ)
1- mercapto 8- am nonaph

G Frs e @Ei Nh—lzcahﬂfb GO—R® (1)

am nonapht hal ene, 1-ner apto- -an1nonaphthalene

(COOR3),,

In the general formulae (10) and (11), -NH-R? is a component
derived from a primary monoamine NH;-R?*® used as the end cap compound .
In the general formulae (12) and (13), -CO-R?® is a component derived

from the ring-opened addition product of an acid anhydride used

le



1- mer capt o- 3- am nonapht hal ene,
1- mer capt o- 2- am nonapht hal ene,
1- am no- 7- mer capt onapht hal ene,
2- mer capt o- 7- am nonapht hal ene,
2- mer capt o- 6- am nonapht hal ene,

5- ht hal
as %}%%ggp{:g foamﬁchnﬁ ,Bﬁlpﬁ%cgﬁg)oxyllc acid HOOC-R*

obCaifdd @:bﬁ’v@@tﬁﬁ i 1
1- ani ng]% ner capt onaPﬁ r%} eha Y 9hguR,of a monocarboxylic acid

inty éndaokd oot opydd ﬂih:dadselve e POt K0Pk Rles an organic group
3- am not hi ophenol, 4-am not hi ophenol,
With dt hyn3? sAntane atomet. hyhyl mllﬂnmrz%ﬁtbyﬁyhﬁﬂihlaﬂﬁ,least one

2, 4-dieth n|I|ne
Orgfr*s'LchEPH%n?v/‘F %?F‘?ﬁé'l?ﬂsaalféﬁhmﬁyl gxlovipnevinyl group, phenolic

or a compound

|I| 5-di et hynyl ani | i ne,
hyd’]%'og(tfé'y 'y am i ﬁ’ap oﬁla ﬁ)élp, Yoatk rboxyl group, sulfone group,
meﬂxﬂﬂﬁV@wcfPauhﬁp
- 1-et hynyl am nonapht h ene

1- eﬁ‘h;anyheﬂeanineslapfydmleenas the end cap compound include
6- am nonapht hal ene,

l-eth I
- a‘f[“@f’ﬁ%ﬁ%‘&'@%%ﬁﬁhﬂhal ene,

4-amino-8-hydroxyquinoline,

1- h%d§F%¥ él-S an1nongghtha%§ne
R
1- hﬁdfbhynﬂLaﬁ1ﬁ6hﬁ@h&ﬂﬁh@%bene

1-hydroxy-7-aminonaphthalene,
1-hydroxy-5-aminonaphthalene,

l-hydroxy-3-aminonaphthalene,

2- et hynyl - 6- ani nonapht hal ene,
1- h@’é@ﬁyn? Famiacrnaphaphilealegne,

o h2 et h ¥I-8_an1nonag@thalene
YAROKY oY ngminopaghithaasplt hal en&-hydroxy-6-aminonaphthalene,

2-h€d]§o:§$-§% Eéxﬁ%boﬁaﬁﬁtﬁsﬂggg Eg: :23 -hydroxy-4- axnlnonaphthalene .
2-nfuoth S DALl DBRIL 12 1% apipoasiypppermapnenatene
; hou%rﬁ' o‘?'{.lzx‘ijhthalene

l-amino-7-hydroxynaphthalene,

1-camaonaphitianengphtiaBefdbet hynyh-| 2w non
4, 8-di et hynyl - 2-'am nonapht hal ené, “etc.

- 1- Cﬂrhﬂﬂkcﬁiwﬂimmpmgehhem prf—@hﬁr@@x?L% -aminonaphthalene,

18

5- am no- 8- hydr oxyqui nol i ne,
l-carboxy-3-aminonaphthalene,

@fqﬂﬁy'&kymﬁlQﬁﬁﬁﬁmﬂéyﬁl?@Tene
{
- o o A O Haf ene.

1-amino-7- carboxynaphthalene,

¢ ene,

2 Ca%”’ﬁy oo e,

2-ca?bbygrecanfirsidpapiidiad ene,
2- hydr oxy- 5- an1nonaphthalene

2 -carbeiybSxaninamapnaEitded ene,

4~ aminonicot inic acid,

2-carboxy-6-aminonaphthalene,
2-carboxy-4-aminonaphthalene,
l-amino-2-carboxynaphthalene,
Z2-aminonicotinic acid, 5-aminonicotinic

acid, 6-aminonicotinic acid, 4-aminosalicylic acid,

5-aminosalicyclic acid, 6-aminosalicyclic acid, 3—amino~0;toluic

acid, ammelide, 2-aminobenzoic acid, 3-aminobenzoic acid,
4-aminobenzoic acid, 2-aminobenzenesulfonic acid,
3-aminobenzenesulfonic acid, ~4-aminobenzenesulfonic acid,

3-amino-4,6 ~dihydroxypyrimidine, 2 ~aminophenol, 3-aminophenol,

17



1- car boxy- 6- am nonapht hal ene,

1- car boxy-5- am nonapht hal ene,

2- car boxy- 7- am nonapht hal ene,

2- car boxy- 6- am nonapht hal ene,

2- car boxy- 5- am nonapht hal ene, 2-am nobenzoi c aci d,
4 -Zadmop®eeypz0i ¢ aci d, 4-am nobenzoi cid

4- anf%géallcyllc acid, 5- anlnosaﬁfcy 10 R preaptoquinoline,
41§maﬁpﬁ@33kﬂx®dpﬁbqﬂmnbllﬂb-annohﬁ&ﬁﬁﬂﬁfﬁ%giﬁuéhfﬁﬂﬂ%phthalene

3- am nobenzenesul foni c acid, 4-am nobenzenesul onic

‘E@F&apﬁoa%nﬂmlﬁqaanhﬁhﬂhmypyrum4mennapﬁbéﬂnam&ﬂﬁﬁaﬂhthalene

henol ,. 4- anlnophenol 2- am not hi ophenol ,
%eggbﬁgﬁhgo aph |opH@mﬁrcapto 4- amlnonaphthalene

~Ref Lani | ani Li ne,
: 364"3?&%3&"%%?’“@‘ B 2 yrpesamntis 2-ariaormmptnatene.

1 -ami.do anhy8iica@t onkRRYGA" licoa 10,
chl ori de conpgg:unds anaﬁlgg;éﬁyve ezstﬁg(ri%aa oun%gfllgls?aalpgthale“e
2- @Sr@ﬁﬁt@nﬁ enpnosaphitthdleneg! ude- m@ﬁéﬁyﬂaﬂyudm$hdﬂﬁﬂﬁthalene
Fal|c anhydride, maleic anhydri nadi c
gﬁ? EV&PBHQQQﬁBGﬂ@Hﬁboxyereanhy¢n -Ge amithonaphthalene,
i de, ponocarboxylic acids such

1- "ﬁ“m‘w’p %%xy%kgﬂggﬁgéaﬁﬁ?ﬁox?pﬁ@ﬁﬁp 445c§#5'@%§agnéﬁ§¥rlmldme.

2-car
2- éhiﬁﬁﬁn&eﬁﬁgggﬁenol BARA Qp
4- car boxyt hi ophénol , fﬁﬂ'g}oxnglég} oxynaﬁﬁ?ﬂ&PQﬁEloPhen°1
2~ qmuﬁnykaqmﬂimarboxynawhé ®PFaniline, 4-ethynylaniline,

2, 1- hydr oxy- 6- car boxynapht hal ene,
4Iq%ﬁﬁh$ﬂyﬁﬁﬁﬁﬂtnﬂyﬁaﬁhﬁh&kh&aylanlllne 2,6-diethynylaniline,

1- % oxy-.4- car boxynapht hal ene, -
347 #%é ﬁ:ﬁ§' Qéi%ﬁ&ynaphthalene 3.5-diethynylaniline,
Q t hal ene,
1- e%hﬁ%@ﬁ @M $M9ral ene, 1 -ethynyl-3-aminonaphthalene,

1- nercapt car

i- eihﬁmaﬂt—%ﬁﬁmﬁ%{%m ene,
1- ner capt o- 6- car boxynapht Hal ene, -~ -ethynyl-5-aminonaphthalene,

1-ethypydapt-enb-noardyhaina@iidal ene,1-ethynyl-7- -aminonaphthalene,
1- nercagto 4- car boxynapht hal ene, 19

1-ethgpyds t g nenaphthadgitchal ene,2-ethynyl-1- -aminonaphthalene,

o eéh ga t o- carbox naphthalene
FY yBEﬁ?@ €aci d, 2-ethynyl-4-aminonaphthalene,
Jo) i c acid,
2o Doty LARORETHPAREEGci . 22 MM thnmbinonaahthalene

4-"cdr boxybenzene

2-eﬁhﬁﬂfwnyl@ﬁﬂﬁ@hﬁpﬁ%hgleﬁe?thynybb%%ﬂyﬂil—B—aminohaphthalene,
3,5—diethynyl-1—aminonaphthalene,
3,5-diethynyl—2-aminonaphthalene,
3,6-diethynyl-1-aminonaphthalene,
3,6—diethynyl-2-aminonaphthalene,
3,7-diethynyl-1-aminonapthalene,
3,7-diethynylm2-aminonaphthalene,
4,8—diethynyl~1—aminonaphthalene,
4,8-diethynyl-2—aminonaphthalene, etc., though not limited to
them.

Among them, preferred are S5-amino-8-hydroxyquinoline,
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acid, 2,4-diethynyl benzoic acid, 2,5-diethynyl benzoic
acid, 2,6-diethynylbenzoic acid, 3,4-diethynyl benzoic
acid, 3,5-diethynyl benzoic acid,
2-ethynyl -1 -napht hoic acid, 3-ethynyl-I|-naphthoic
acid, 4-ethynyl-I-naphthoic acid,
1-By@o¥PYY=bmBABALPR A2 gEhd, 6-ethypyl:l-naphthol ¢
aci d, 7-ethyny|-?-na%%%hgrc aci2,3¥dr°XY : amléonaphthalene'
1-Byaromyys -ambaphbphiRadehd, 2- eibyubozyaPhhehbnaphthalene,
aci d, 3-ethynyl-2-naphthoic acid, -
2-hy xRyl - anaphebotbakend, 5- et Byhylirdxpaphah@h6naphthalene,
2_€§acix 6 et hynyl - 2- napht hoi ¢ aci d,
SRy 30 Ptkabend; and lscarhgnyt72amaphnaphthalene,
1 - A b 3P ' rifde conpounds obtained by
convé$%ing t é%%%ggox§fe@?0up of9éﬁ?rB?th§§§m1n°naphthalene:
- 2-canansy boxathi Kon A0 S5al 9, an achd |, de. ol
chl ori de conpouﬁ%@ﬁoﬁ?ained by %o%%g%?%%ggoﬁﬁ¥ggﬂ%phghalene'
2 - qaghesrSoen inpmoagh tHaBaied, a di car Boainebhedtidd AS acid,
terephthalic acid, phthalic acid, naleic acid,
3-ap e &40 0y Rind ngbied zod.chpdi dxy phaindhosadtcglic acid,
—ansRaorbarnene- 2, 3-di car boxylic acid, .
> aﬁfggggiﬁ hapht hal¥Hé- 1, 3- di ¢aBgFRbRenE @ne, acid,
2-ahi AoBeh2bR@LYIFRALRA! eng,; 5 1. 5-4i car baxynapht hal ene, :
1, 6- di car boxynap tqgle%?ldﬁL'%éi?%ﬁ%éhghﬁéhﬁﬁéﬂ LC  acid,
4-amjBetenaehexyn&ehilkal eraa, 2-R3-HiGa5ho _r@ﬂﬁ} o
2, 6-di car boxynapht hal ene, or 2,%§§fcdﬁﬁoxy égﬁ%ﬁgﬁgﬁﬁmldlne'

2-apppeprhanadi d3chindnioghenadt,i vie ailrRipheH@IOUNdminothiophenol ,
ed by letting any of nono acid chloride

obt aj
B_a%%ﬂﬁtﬁﬁagheﬁﬂa'N-hydﬁo%@ﬁ@@ﬂ@iﬂnﬁaﬂQian 3-ethynylaniline,
4- ; 9-norbgrnene- 2, 3-di_car boxyi m de react with L '
o P 3 T e o i o0 e @Y RY Lant Line,
etcanhydrides such as phthalic 20 anhydride, maleic :
anhydride, nadic anhydride, cyclohexanedicarboxylic
aniBigs aded ity & 1ysks Pﬁ%ﬁwmﬁ{yl@.@éigﬁhg?’mono acid chloride
nonocar boxyl i ¢ aci ds such as 3-carboxyphenol,
comppus exfphehidte @ oar bowyidimihesable as the end cap compound

4- car boxyt hi ophenol ,
d anhydrides such as phthalic anhydride, maleic

include aci
anhydride, nadic anhydride, cyclohexanedicarboxylic anhydride and
3-hydroxyphthalic anhydride, monocarboxylic acids such as
2-carboxyphenol, 3-carboxyphenol, 4-carboxyphenol,
Z2-carboxythiophenol, 3-carboxythiophenol, 4 ~-carboxythiophenol,
1—hydroxy-8—carboxYnaphthalene, 1-hydroxy-7-carboxynaphthalene,
1-hydroxy-6—carboxynaphthalene, 1-hydroxy-5~carboxynaphthaiene,
1-hydroxy—4~carboxynaphthalene, 1-hydroxy-3-carboxynaphthalene,
.1-hyd:oxy-z—carboxynaphthalene, l-mercapto-8-carboxynaphthalene,
1—mercapto—7~carboxynaphthalene,
l-mercapto-6-carboxynaphthalene,
l-mercapto-5-carboxynaphthalene,

1—mercapto~4—carboxynaphthalene,
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1- hydr oxy- 7- car boxynapht hal ene,

1- hydr oxy- 6- car boxynapt hal ene,

1- hydr oxy- 5- car boxynapht hal ene,

1- mer capt o- 7- car boxynapht hal ene,

1- mer capt o- 6- car boxynapht hal ene,

~the tQ-h-carboxyn t hal ene,
R D |
1-Aetahposypesaens e ' ; :

4- ethgnylben20|c§g%?ﬁyghgib etﬁ Eg%ben?%%c 388 igﬁalc acid,
3- gasbmfbwﬂyhbsnlﬁbﬁlamQGldTPnQ—Qﬁﬁin%ﬂ}BHdﬂﬁlesulfonlc acid,

ounds obtained by converting the carboxyl group
%Fﬂgﬁ¥1@$n¥ﬂé§eammﬂﬂxﬁiﬂﬁgmnxibﬁnzcﬁc|acmdan4aetﬂynylben201c
chl ori de conpounds obtai ned by

qlorid
ac%ohve%t ﬁ%l%ﬂP¥n¥hgeﬁﬁﬂ6€arﬁﬁk9h gPefpdéptbyoslhenzoic acid,
2, QL eRi ki ifendbll 23 WhERN Mo s ity e Sic - acia,

acid, nalelic aC| éxane
3. ﬂ-dkehhyﬁimﬂam@@h&haleae a,l 6- QL& ngp E ,
1,7- dlcarboxynaphthalenel or gﬁgﬁf%ozyﬁé ﬁ ﬁgiene acid,
3-qthnydn laglabhethotc de, aitd,ve estethyﬁgqpquﬁgghth01c acid,
5-) tained by.letting any of nono acid chloride
' dids Baphthe *@droi?ﬁéhzotrﬁa@bhwnwﬂ 1-naphthoic acid,
7- 0XY- rbor nene- 2, 3-di carboxyi nmde react wth )
eEg%ﬁ@r Eer%ﬁh OLGy &S %eferrgdeF XPyihé Baphkhodr  aciq,
2 -elthgnanoayi-ps tigitd odu gas t qﬁg d JS .
in"a range ?ﬁlm01to S ol o Ih"fas n@g?hlgg acid,
4-eghiynyie 2aniaph ttRIRONENGSLGAN eS@ﬁétﬁ&hylpéeB§%ﬁ€ﬁo c  acid,
range is from5 to 50 nold. It is preferred t ﬁ
6- e&#ﬁaﬁtl Bf-nﬁnbtlmrqaomdsel dotectthyfiryim 2aiaplthyi | desid, and
%3 g aC|ds nmono acid chloride conmpounds
@°@§{éFléoﬁwBUhGgﬂﬁbphlpﬁﬁﬁbnlgmpounés obtained
e from0.1 to 100

by Egﬁvégglﬁgptﬁ%nﬁ% ﬁ.[ ga:Pulph rglaém RE dhasshdIproggrboxylic

ase

aciespaticlanyac2d Chebeiagd HAWS %1% E:g&@é_ ?%gpoungs obtained

Plural end cap conpound$ can e useq

by cemotruing conhy rEie aRomb P oky DASrShp EHE QYRS dbl-gkﬁrboxyllc
end cap conpound introduced into the polyner can be
acigasify teamemdttdrlic t hacidl | ophtpalsidodacEer emanphie, acid,
r
cycfgheéénéggéarboxylic acid, 3-hydroxyphthalic acid,

5—norbornene—2,3—dicarboxylic acid, 1,2-dicarboxynaphthalene,

1, 3-dicarboxynaphthalene, - 1,4-dicarboxynaphthalene,
1,5-dicarboxynaphthalene, 1,6-dicarboxynaphthalene,
1,7-dicarboxynaphthalene, 1,8-dicarboxynaphthalene,
2~-3-dicarboxynaphthalene, 2,6-dicarboxynaphthalene, orxr

2,7-dicarboxynaphthalene into an acid chloride, active ester
compounds obtained'by letting any of mono acid chloride compounds
and N-hydroxybenzotriazole or
N—hydroxy-s—norbornene—z,3~dicarboxyimide react with each other,

etc.

Among them, preferred are acid anhydrides such as phthalic
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contai ning the introduced end cap conpound is

di ssolved in an acid solution, for being deconposed
into the am ne conmponent and the acid anhydride
conponent that are structural units of the polynmer.
If they are neasured by neans of gas chromat ography

185 NWR, e.end cap_¢ ound can be easily )
et _e%:téeél._As zﬁ}%%lec_r met h%ﬂgggﬁ%gﬁ'if thé‘?ﬂ)’r‘i/rrgr agnhydride,
GY@bhé@éﬂgdﬁﬁﬁrﬁ@gﬁﬂié‘ | NgahRe&GLaP chipouny -h¥8roxyphthalic

directly nmeasured by means of pyrolysis gas _
anlgyriohde ogr apinoCRBBpxy 1kl I aiEeHds Pe GluichS C o C gnahy¥sbfyphenol,

or 13C NWR si)ectroscopi c analysis, the end cap
eRPl be edsiceybgayddtiephenvel pol ydecarboxythiophenol,

_ lhing the structural units represented by the
1 “é’gdr%‘te"?’%‘f JPoﬁ?“i’-r"a XFyagphihalenen cbnpyAEAkYn8eaarhoxynapthalene,
1-H bOog_ : Ib?ﬁ ed by any_ope of th
folloﬁ%ng %etﬂ&%@?ié e %ﬁ?'fgrmﬁF§agg?nz 5a5§?§§ﬂ?ghthalene'
1 -neaicthpiio 96 PEA Mt Fn Ht @a1dhe Whi ch a  tetracarboxylic
di anhydri de and a di am ne conpound react with each -
1-memeap t o o7 - eacdmphmapitim lave | ePpesebokehe Az 8RESOUEONIc acid,
4 whi ch tetracarboxylic dianhydride and an al coho
~CRFQOFISP NS R HGPIEC di es@eid. and Sirisddgueritienzoic aciad,
4- ' ) t.h an anmpe is perfornmed in_ the presence
eg 9’%&?&%% \gr?sli ng aﬁ%ﬁaj a rift%‘dﬁl?WWW%ZOlc acid, and
3,566 WNz6 i grlydr and.an I used t .
obtainggquipésfér, and @gggeggéﬁtF§i§%28?gﬁéﬁﬁ?%ﬁgs Sbtainea
by donwebiylgi ¢haciclrbdxyloidr bt My AF ands<E hddd8rboxylic
.that is caused to react with an amne; a nmethod in
acidpi bt e areacidarhbayide, diembdridehdnd idedtamboandarsbtained
b selectjively conbi ned and nmade to react with each other
Y GACTHoPEr orbYvERE MRROFITROKRY A gragp of such a dicarboxylic

. hyl ¢ 2- ol j done, N, N-di,net hy| acet ami.de, . .
aculllt:" rI\TI-E i %&%{/%#% %e_, éuaf.#et hﬁhr%tﬂh]ryb% d@glg, maleic acid,
cyclexerghbuliBRespRef oLr i am da o the |y %—dé{ca{%o%{%ncﬁphthalene,

sol vent mainly 2 contai ni ng ‘y- but yr'ol actone,

1, 6-glibsanberyhyphenalehe he carboxyhicareoRgnabnths1shde ox
chains are heat-treated for imdization or converted

2, Gﬁ%@@h‘)m’kﬁtph’eh@b@nelsi:'lm;}:canaast@q:idi @@i‘lio@:ridee,agaﬁ_tive ester
comg%ﬂfg)%%hgidl{g&( %?{mlg%tg?lg glelyog:tfarlngr?g a?c}:/ig cpir{]?c?rl"l:iﬁitlé ocrlampounds
and N-hydroxybenzotriazole or
N-hydroxy—s—norbornene—z,3~dicarboxyimide react with each other,
etc.

It is preferred that the amount of the moncamine introduced
as the end cap compound is in a range from 0.1 to 60 mol% based
on the a;nount of all the amine components. An especially preferred
range is from 5 to 50 mol%. It is preferred that the amount of the
compound selected from acid anhydrides, mornocarboxylic acids, mono
acid chloride compounds and mono active ester compoundé for

‘introduction as the end cap compound is in a range from 0.1 to 100

mol? based on the amount of the diamine component. An especially
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whi ch a bi sam nophenol conpound and a di carboxylic

acid are nade to react wth each other for

condensation. Particular nethods include the

follow ng: a nethod in which a dehydrating and

condensi ng agent such as di cycl ohexyl carbodi i m de( DCC)
préfdraR@chfdqedf tp react. wth each other, and a

bi sami nophenol %c?%gﬁﬁd‘%i%@% Jd%md bR 20d%Tap Fompounds can
alppooeicised f@t hedck Dowhis N b Sh &% ' |

di chl oride solution is added dropﬁ?géx%%ﬁakaﬁdg of end groups.

bi safifcykasb campmpuuhins ebduiced TIPHG aihe) ﬂgly{ﬂner can be easily
de ertiagﬁ%anine.such as pyridine; and so on. In the

case"thete bBPyHilenidd deetbodsed, Fof a@xample, the polymer

©h9% Si L Vs teri sych_as napht hoqui none di azi de )
cosulfgﬁﬁg t%%f@yﬂggﬁﬁﬁ%LanaocﬁpﬁﬁWWWV&W%%fh@ﬂGéOlVEd in an acid
soBOt Ubh PNfo2 BAShEI ¥E ensiti resi.n _precursor

conposi ti on, ;hebpor??@ﬁgégawﬁﬁkh ¥§§p8§%&et8°mp°nent and the
acigl anhyidtiale ogiponean bitat EY o MG tHTAl kil k8%f the polymer.

a sol ution, can be obtained. In this invention,

ueous
1£ ﬁ@@hﬁﬁm&wn@ RypRennls ©fhgirsoxir ogiad iy r aphe (GC) or N,

contai ni ng only one group selected froma nethylo
theg%@‘l?g CeﬁPd%%}HPyd%{%@@Hy begeasd lalede aimet ai Aedangthhe method,

hngEadie oynd_gi ves npderate al kal

Ve ssg%%/a%hll&tme,r &s—%]%crzl ef1?§@%§§e3% PHERAT Ry eRR4 cap compound

is GLoeptlFuddaired 8y ddiss ¢ L.Qwi 1 :

. _excel l ent feature.YSince 02?9959?K§?§5§%§fﬁéﬁgﬁga 5%%“1(PGC)'

1nf§|ar.§|q1. gbRokymethplicgrmaly ¢ s con tad megk sﬁ@ﬁ¥§6§Ebﬁﬁcaé‘ﬁialysis ,
addi_ti on occur between the nethyl ol group or

Ehe ,PROX FRR IRAMRAUEG Camd ben eagickmidetectedi n t he
pol r i ng curjng,.causjng the conmpound to be
R D SRR 21 g e e huseRyraheunAEs rbresented by

adde
th ¥ vapo on due to the heat acting. )
the 1R606PA3 HeMR P31 BEE TALR Solfbcrtont b ftor Eh45 %invent ion

can doepoynthbsyz8g By PRSP WhE o@gtlg¥ df@fﬂ&wgﬁggﬁ’e\%g%éf%é Sa method

added, the degree of shrinkage during curli
for (apedymdng. d rpdlyanciascash@r o8 £ PPOPRi Ha¥L0Era in which a

ot AL, QTN S PO DOl ) 2 e

_ _ ok andidyingrammpimdddedt with each
othetzh,e PS_@t e%%n'p&%,duarg nag fgtfil r1]:gc-nnperatuJ':e,- a method in which a
tetracarboxylic dianhydride and an alcohol are used to obtain a
diester, and subsequently reaction with an amine is performed in
the presence of a condensing agent; a method' in which a
tetracarboxylic dianhydride and an alcohol are used to obtain a
diester, and subsequently the remaining dicarboxylic acid is
converted into an acid chloride that is caused to react with an
amine; a method in which a tetracarboxylic dianhydride and a diamine
are selectively combined and made to react with each other in a
polar solvent mainly containiﬁg N-methyl-2-pyrrolidone,
N,N-dimethylacetamide, N,N-dimethylformamide, dimethyl sulfoxide,

hexamethylphosphorotr:_i.amide or the like or in a solvent mainly
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deconposes and evaporate the conmpound having a
phenol i ¢ hydroxyl group only. So, if the conposition
is cured, the degree of shrinkage of the film
obtained fromthe conposition becones |large. On the
contrary, since the conmpound used as the ingredient
Coﬂp%ii§ not . deconposed during curing after it has been
Adaed P8 YHU B oA Tong i fgsd sibsieauselblve somet ofities carboxyl
grémpexgel e effectyhin,Lhe. deqree of shrinkage, caysed .
in the fil m obtal ntégé‘??%m%tr%eq%:%%o?ﬁ? G tefnipigagation or
confegr bed difn tsh inKEHEE1 defite?TusihhNh e$t ; SR
film not yet cured can have absmall ?ﬁﬁzzfl%?}%?sl%manﬁg;%%nt’ ete.
a r &u¥hy hexyaghie eaerigy distaDhie@bSPrHeH-ditdti®n method in
wh.f(l}| m per se, during exposure, and can easily reach the
8t h RGN HCRhene b KoM ed g 4 ctiahitonilig acid are made
to Nhgher pheto itiyity. Furthernore, in the case
° wher & agggkpé%l;%n%gl co eahy M9y SenpfBABELeny dPaxyicyiatpmethods
indndid urhber f6oNL@5 ALNY P! thylql. . groups. qr _ .
al koxymet hyl groupsbfs adigéghtoget#e{ Bv&lgf%teraasde}m?ng and
condemsdimtd egah tt et agUPi ¢f OLoREAPPEErbHaSdmi Be!(BC) and an acid
above-nentioned patent docunents 1 to 3), since
arepiars tRefRACH watbupschr othkkox ymet hybighRuASpE¥HEY, compound

. react. w.th qther nol ecul es of the sane conpound
+E %@ﬁ a4t nd% 9 PEOGRSEY | agretihodnih Mividier dicarboxylic

acigo@kamnnl yl ol _groups or al koxynet hyl| )
lgroups, dggldrge;%?iu{v?#lﬂ Jf%eagp‘chﬁaar(?w‘i]ﬁ@s i%h dthkfaminophenol
compouhiloB® 19t ildie doRtETRl; ‘@:H_St% Lt eGyL,ar Ji e -
crosslinking of the pollyl/lr?te% It t aef%e%{éggéo&éh as pyridine;
andcses i nki g ither ezess , wheod PRNGArd8AMENCEs aded, if a

h {nachani_cal characteristics can be exhibited, but on
pao ‘H*éeaﬁﬁ*éﬁ‘fﬁaﬁ@,te@g@éch Swﬁﬂy akmnmphﬁtmquinnfﬂeshmﬂ?zt:fﬂ@ksulfonic |

0.pm re, the shrinkage stress of the film
eSt?J?wcgle%sé%‘? %ggatlfseasuEﬂlfpSPXBF@Pﬁé’aa@d@at selntdpntorai aqrositive
hodsanéi gefar k hernore, the_ increase in the ]

P Ve P b bl 06F (BoRRo5 181 PBm EhatPeTELOR of which

degree of cross I'ng ¢C !

sty Tonrey uapceanls WAL Sirine paveons
soluteort ngranli kat obbaingédt his i nvention is

In this invention, a compound having a phenolic hydroxyl group
and containing only one group selected from a methylol group and
alkoxymethyl group can be contained as the ingredient (b). The
compound gives moderate alkali dissolvability, since it has a
phenolic hydroxyl group. Furthermore, this compound has the
following excellent feature. Since only either a methylol group
or a}n alkoxymethyl group is contained, dehydration and addition
occur between the methylol group or alkoxymethyl group and an
aromatic ring in the polymer during curing, causing the compound
tc be added to the polymer, without 'causing the thermal

. decomposition and evaporation due to the heat acting during curing.

So, compared with the case where a compound having a phenolic
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used, the conpound is added to the aromatic rings in

the polyner, and thereafter neither deconposition nor

crosslinking occurs during curing. So, it gives an

advant age that the photosensitivity can be enhanced

by increasing the added anmobunt of it while the degree
hydsfoxghr gniageon by kiepeaasal, | trahdeWhieleot N8 Al k@l e during curing

di ssolvability is kept noderate. Mreover, 1t71sS
car’pP@f‘é@PEoST@fhh{ - t Hen ddvepoanrd wsetda dorgpirfi@hbviby @fphenolic

IS, nvention is used together wth a conmpound

hydgér’f?%i nPhYUR pirhol W thedtoBavipsup amethylohergroup and an
alkehaithkAg | . get groups or, al koxynet hyl )

gr oups, lygi nQ&éH%l ﬁe }%Sra%egnt {216‘5’ Sllﬁ?ﬂ’es agt i edtirdhg curing
decalposeBgantkavhpdrat@l ¥hio8 f

preventing the deconpositi o%‘ﬂg%é&‘gvl%%igéi %np%l??'wgc hydroxyl
groBurdiy an§oal $6 thei vespesitiéesk @ireahahe ddgtd®or shrinkage

£ gﬁot sensitivity and |lowering the degree of Shrinkage

° ?hg%&mc%‘&EPhQ‘eéafF@mnthes@@npdmintimﬂ bdebmesalabie. On the

red.with the case where only the conpound
°°“g‘g§?grmgﬁ§d°§ pHEhSTTR WAL BSR4 @uphandnggedient (b) is not

dec6@pbsedi dGrPhH’ . et ups .or al k t hyl ]
g?%%ps i s ugég ?gflgguglﬂr:l% %}s‘% i%‘?{?l}]gatfé%{&qﬁh@ma};omatlc
rings jn dgregsolymed hei€agtradIahf BRI 1 é@fg}ﬁg S +3l.e
used together, it ils g%;eferred t hat lteﬂ'gt conten rig\‘ the degree
of shEivkrgRuRaUSed: dimitip of phersbtLihydr ex¥h @heURoARBsition.

. furthe containi ng plural nethylol groups or
Sincg l?%&%‘yﬁ%?ﬁ?ﬁ ot slPsinkage dyuripgrgeringn 9 kepitosidll, the £ilm

\ t ' er. 10 ts_by weight of the
not g%ﬁy%egg%\%%ggg%egoﬁmmg (EREEFe APEra% A TeFBLps the light
enerdd) i® nbl aBsb@ 4 10 r wei ght per
100 parts by m?%ﬁtﬁ%?m(?r%lgnoﬁ%%sg i%ﬁ?gégn%}&g?%"gpe' and can

easlgat weachditdteorttd trorerd: dekoraBh 88vANe ade®ud1§ FolMbbtaining
" ... .shrinkage does not occur in this range. 1f a

highes, photiaaeds Eokpbtmd havi ng a phenol i ¢ hydroxyl group
ZSF%S gsed, a larger dissolution pronoting effect can
be® BHEAPRER T Sur i Rg tsy cFR7freheren a heoopbendhamhtdining a

hen%18¥W @f d 51 O tabil i of the conposition, a
e onoal &’oxynﬁyﬁﬁggﬁpéﬁﬁdfﬂﬁ%ﬁﬁ confirekbing PligFakymethylol
grougsoup aikORYMeANICIHR%ps is added to the polymer as a known

conventional technique (for example, used in the above-mentioned
ratent documents 1 to 3), since plural methylol groups or
alkoxymethyl groups exist, they react with other molecules of the
sameé compound containing a phenolic hydroxyl group and further
containing pluz;al methylol groups or alkoxymethyl groups, or react
with the aromatic rings in other portions of the polymer, to cause
intermolecular crosslinking of the polymer. If the degree of
crosslinking increases, good chemical resistance and mechanical
characteristics can be exhibited, but on the other hand, especially

when the film is as thick as 10 im or more, the shrinkage stress

of the film increases to cause such problems as pattern distortion’
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Exanpl es of the conmpound having a phenolic hydroxyl
group and containing only one group selected froma
nmet hyl ol group and al koxynethyl group (b) include the
foll owi ng. CH2OH CH2OH CH2OH CH20CH3 CH20CH3 CH OCH |
23 HOHOHOHOHOH OH OH OH OH HOH2C CH3 H3CCH3

anfi3 OEHACEIAL i3C CHBu k£ hEHR o BE2 Ok 1eH3; ;

CHRCH3 H2OH CHROCH CH OCH HAC HBC ib‘%?%%@/ 15{3%16\ cffgree of
CIeREF HRONOHEGHSS HDHRB 16 Che HOHAG dhOH & RHar@dteristics
OH] s s HSCCH3 HCCHH3 CH3 CH3 s CH3 s

HO \ | i
of FBOTEEH T L erechsmankabiyr dopeakdr oad theamungsary .
hav tL4)e represented by the followng _
gengfalt{q}e;rén%&{%.a NGy wt (&) qiRihis deveation is

usédge tgﬁlefoﬂipcftﬁ{dn:ﬂsa a@eﬂd %Otﬂgngfgrﬁ?ggggf a&%/lcirg:tgf?gpolymer,

with 1 to 20 carbon atons, preferal _ .
andthhareafbesd st tioer delcopo sAT 1 9hAaEE E:..‘:Q)rs%lﬂ_)Lr11 itng; 5o s during
e degree

| ess carbon atons gives an advantage that t
UGG hr PRkadd @iviesy apuridvgnitagemthat Rhe photosensitivity can

bg enhanced by increasing the added amount of it while the degree
_of shrinkage is kept small and while the alkali dissolvability is
kept moderate. Moreover, it is preferred that the compound as the
ingredient (b) of this invention is used together with a compound
containing a phenolic hydroxyl group and further containing plural
methyiol groups or alkoxymethyl groups, since the ingredient {b)
| gives an effect of allowing alkali dissolution and an effect of
preventing the decomposition and evaporation during curing and also
gives an effect of enhancing the photosensitivity and lowering the
degree of shrinkage without causing pattern distortion and
deformation, compared with the case where only the compound
containing a phenolic hydroxyl group and further containing plural
Vmethylol groups oxr alkoxymethyl groups is used for causing
crosslinking reaction only to progress. In the case where both the
compounds are used together, it is preferred that the content of
the compound containing a phenolic hydroxyl group and further
containing Plural methylol groups or alkoxymethyl groups is in a
range from 0.5 to 10 parts-by weight per 100 parts by weight of
the polymer having one or more phenolic hydroxyl groups (&) or in
a range from 0.2 to 17 parts by weight per 100 parts by weight of
the composition, since the pattern distortion and deformation due
to the film shrinkage does not occur in this range.

If a monomethylol compound having a phenolic hydroxyl group
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denotes an organic group with 1 to 20 carbon atons

having at | east one functional group selected from an

al kyl group, vinyl group, ester group, am de group,

et hynyl group, phenoxy group, sulfone group,

t hi oet her group, phenyl group, fluoroal kyl group and
isketsee arbapgef | AOEEHELLL oAl FAUP AR L1 Q -

carbon atons. Synbol vy denotggééﬁQﬁﬁgegggggg 6%%0%f obtained
duFdnge deviedonmagitee O dfite nkdger HEAENY 16Uk lbeWithld storage
St%ﬁi &%fer%eg that@é denotes O or 1, nore preferably

) EyanP 7 'H&nBYBROS L 19 e g2 @0l kox e Bup) emdmpcund having

a YPhéndisco t exanpl es of the conpound
?ep?eseﬁt 23 gyg{%ﬁe gé)ﬁlgr ar "PEEREeieRred he fol | owi ng

BR f : ; i %
G 100 B HaC o O h BB g e arowe) group ana

copfainingd gt ¢ie geoupntscifedtiay CoARRURM rﬁ@mﬁg}f group and
1 henol i ¢ hydroxyl group and contai ning one gro '
2R Epethaydr gEPUD fBD himoludeotbeatolabkaxytet hyl group
(b) is from0.5 to 50 parts by weight per 100 parts
a&ﬁi ght of the polymer having one or nore phenolic

Xyl Sps (a). eéHgoere pref@ybed.ra Lg from3
40" parys~by weigbk. ~The congent o t%’§ ound §H20CH;
) in thys~#ange an ad age tHatf[ gpod
REchani cabHchar acterigtics can obt ai fed. In ‘OO

i nvention, a photo acid generator is useffas the 27H
ingredient (c). Exanples of the photo acid generator
i ncl ude Q#ui none di azdgle conpounds, sH foni um sal g5,

phé&hheniyrbiial t sk, api untsROHs CHy I n ksl cu,
i nventi it is noreipreferred to two or notel of
these phg{o acid generators in conbi ion. At | east

one of themis intendd#%o exhibit posPtive CHoOCH;z
phot osensitivity, and at |east another one of themis
i ntended,gro noder at eIHyO'_?t abi)ize
: 2

HaC._J_cH, ¢H20CH, CH,0
HaC LOCH;
3 HsC CHs HyC
OH o o I
| - o, o G
' OH H OH
OH OH |
HOHgCQ/OH HOH,C. A OH HaC A CHy Sys oH
3 3
| Ha CH, '
CH H3C-G-CHg
s S, CH,0H CHOH  hom,c OCH,
OH

More preferred examples have the structure represented by the

following general formula (5).

CH,OR0

©)

26



the acid conponent generated when the photo acid

generator exhibiting the positive photosensitivity is

exposed, for efficiently deconposing the

phot osensitive material to enhance the

phot osensitivity. Using plural photo acid generators

in conbination gives an advantage that the

photosensitivity can be remarkably enhanced. It is

prefldt F8¢ gRBPTRACRUDa 4@ X Beharabeescapaltfaic group with
11%55bb| £§§ pogltlviﬁggotosen3|t|V|ty IS a quinone

| 4zi-dé" 2ohpdLRES - Texatr ein edkylggicnopewiitiaizi d® 4 carbon

atdmyuxnﬂyiggﬁh fonj ¢, AcCi of .the quinone diazide

bonded aszﬂ1é£€e§yé%8awﬁ8ﬁyﬁngﬁk%Q§ﬁnﬁﬂﬁhﬂn FFompsgives an
advdnetayd fthaitCtBsi de@fed RS GHI | 8zl ing i

sul f onani de- bonded  to a %grggﬁ?ﬁ% @%%%%%ﬁﬂ?”ﬂ%’ﬁﬁssmall' R
denofess anf onganaci grofip twietgui Rengo @é%x@eat‘%ﬁﬁ§hh%%%egt least
oned d/ or sul fonam de-bonded to a pol yhydroxypol yam n

® H;B’é’&w%naﬁ] H%O?Easﬁmmr@rddn&gn ad1k¢1|1egr¢w,cwmﬂ group,
, +@Lo e po roxy .conpound or pol yam no
estil WIduR, amide dnitn, SFINPIthERImomeNc dIotmi sulfone
re of all_the

group, | ShivSfed Q_:H:JLH?t hgggg?%’%ﬂﬁé d o:lquél.]am_ ga&ap and ketone

functional groups ar
growp azf deoride S Mlkoxd g#BLS it f [.on

groups are substitJ?Lg byﬁthetgu%ﬁ%ﬂgodgggpég,g%%%s‘ Symbol
Y depetes vabiintggen af 0atkad i nargleaippale RRAERS SHO0Uhrinkage
aurid, give. an advantage that a fine pattern with high

Cont YAE1R¢ 01PHe Adn-isx prefernet Tt by dbhatesdo okf 1, more

BUCh in di.azi de caonmpound is used, a positive
pre phot o%{eg(g'l tive br°£ﬁq @b Eausn afe k ¢ fo subject to

h-1ine (405 nm or g-line (436 nm

y +izldng (365 nm,
of a nercury |lanp as general 28 ultraviolet light can

be Avivinag hid. esExapDé € S O
~_include Bis-Z, BisP-EZ ﬁh%%ﬂﬁ%ﬂg%ﬁ%s%wﬂg the general
formplasodp  the stoXkgwilng SOER- Mére Bps&ESPrda. Bi 5P- Mz,

Bi sP-PZ, BisP-1PZ, BisOCP-1PZ, BisP-CP, BisRS-2P,

Bi 5RS- 3P, Bi sP-OCHP, nethyl enetris-FR-CR, Bi sRS- 26X,

GH,0DN, - MBPC, MBOC, DM.- §HP, DML~ PCHR,da,- PC
DM~ PHEFOH; M DMEPL ch,  Hec L cH,
OH CH, CH,OCH; OH

It is preferred that the content of the compound having a
phenolic hydroxyl group and containing one group selected from a
methylol group and alkoxymethyl group (b) is from 0.5 to 50 parts
- by weight per 100 parts by weight of the Polymer having one or more
phenolic hydroxyl groups (a). A more preferred range is from 3 to
40 parts by weight. The content of the compound (b) in this range
gives an advantage that good mechanical characteris‘tics can be
obtained.

In this invention, a photo. acid generator is used as the
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DML- POP, di net hyl ol - Bi SOC-P, DM.- PFP, DM.- PSBP,
DML- MTTi sPC, Tri M.-P, TriM.-35XL, TM.-BP, TM.-HQ
TM_- pp- BPF, TM.- BPA, TMOM BP,  HM.- TPPHBA, HM.- TPHAP

(respectively trade nanes, produced by Honshu
Chem cal Industry Co., Ltd.), BIR-OC, BIP-PC, BIRPC

ingrrAPEBR, (BI.R RSHEnpBLH- BEOGHe #b5o BLE: B! PG i
TEP-BI P-A, 46DMOC, 46DMDEP,  TM Bl P. A (respegtglng"é:ﬁ?or tnelude
QUERGRE Hdmed deprastputhdy. AsahfofllgankaltEhephedpionium salts,

. S Ltd.),
dlé?gﬂg%ﬁg?%}&m?g(}?—_4I_111_W§,|:'bthmtj;on it is more preferred to
usg’@6‘Idfe}ngwgft%‘%%%_P%{oeégldCiqqgﬁﬁf&ﬁgﬂ:’ors in combination. At

2, 6- di acet oxynet -cresol’,
least caly df ke RE0PRHEEREEd tEEERKL vl . bi sphenal A.. . .
bi sphenol E, nethyl ene bi sph%%léﬁ})g%ié%%‘% i)gl goﬁgﬁg}tlvny'
angAddleadt dno s bneGheriheal 1kndisdddedPo mdddrdtely stabilize
thl Cos thou%h not limted to them Exanples of the
%ola}?a'ﬁ]i nGOEBRBEDRI IeRetdbed ] whemnetheensbbei iRsid generator
g I di am ne. 4,4' -di am nodi phenyl ether,
ex}iﬁ%%ﬁg% ﬁ% i pﬁ8ﬁ§-|%|brgfahal;gl,otosensitpivi%r is exposed, for
ef il erti BAREE I 4. 4" - di am nodi phenyl
sul fide, etc. hBtB RAbE LG Bifat odenle { P aREeria ™o enhance the

'phW$dﬁxuggplmﬁ PRl Y QXY POLYEM P8nerators  in

- compou .
compinagiions gvieso-an ydiraxyade b bexed | s OPSORANEivity can be
though not limted to

' = di hydr oxybenzi di ne, etc.,
rem?ﬁgr%bq' ne(n%‘iaé%ieﬁxrenti on, as the quinone diazide,
ei ther ; rﬁgqx i nong, di azi de sul fonyl group or
4-n£gh%%o§%inoneééﬁghﬁﬁeggﬁlpéﬁ§9 §FdGp denpntor capable of
exhpbgtenatys Leerke v : i | azi de sul f.anyl
ester g?npsound s 0\(/32: Og%gﬁlggs}gnﬂﬁogstah@%@?ﬁl%gsi%%neycompound'
Forregamonlet aaﬁﬂrquiuohanaiaaddbscgﬂbgaghe?%grt%élggffonic acid

£ xposure. A 5-naphthoqui none di azide sul fonyl ester
0 %MB&H&“@W@Z&Q datbd absam pisiter tp d polBydrbikfecompound,

or HEJESEE Sho oL ey Lo an L ot e O e o
o £ POl SOIOR, 00 L S A Bhspe creavtnone
- diamd@oundseeReRend@d©" '4fa/or  sulfonamide-bonded  to  a
pPolyhydroxypolyamino compound. It is not necessary that all the
functional groups of the polyhydroxy compound or pelyamino compound
are substituted by the quinone diazide, but it is preferred that
50 mol% or more of all the functional groups are substituted by
the quinone diazide. If 50 mol% or more of all the functional groups
are substituted by the guinone diazide, the dissolvability in an
alkaline developer becomes good to give an advantage that a fine
pattern with high contrast to the non-exposed area can be obtained.
If such a quinone diazide compound is wused, a positive
photosensitive resin composition sensitive to the i-line (365 nm),

h-line (405 nm) or g-line (436 nm) of a mercury lamp as general
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wavel engt h used for exposure. Furthernore, a

napht hoqui none di azi de sul fonyl ester conpound

cont ai ni ng both a 4-napht hoqui none di azide sul fonyl

group and a 5-napht hoqui none di azi de sul fonyl group

in the sane nol ecul e can al so be obtained, or a
uldraapbhegui NoRe g agld |.f onyl ester conpound and a

5-naphthoqui%%necg+g§%d§b§§ﬁPanyl ester conmpound can

al s Edmmpises] offStige PollyHRirdsty icom B%Bg{r?&&é‘étaf he, ‘BisP-EZ

mol ecul ar wei ght of the qui none I azi de conpoun§;|§ ‘
Teky otHB0b. 5 iPo0AP  ATrbsE -phci Br LBl SBNge 1isHCH-FAN 8580cHP-7 |

- 10 .1200. . A nol ecul ar wei ght of 300 or nore gives an
Bl%%v%%t adtt $HiRZ ¢ h@%o%%h SBhSPEP vIRY, heBDSBSCHI, ghBisRS- 2P,

Bisnsl L wej ght Qf 1500 or | ess gives an
* adva%'aggiﬁgégé\%%e mﬁgbﬁjﬁﬁn@'ﬁrﬁ‘gﬁa%ri §R%- 3#X t hBML-MBPC,
DMIfMBO@S D]IL, -OeeipTa bME UbldRe apSr, _ipPr Ayed e quingne

di azi de conpound used in fh?@ﬂﬁﬁ@gnﬁﬁgnpggﬁ'bﬂﬂh'gqx' DML-EP,
DMIsH@ithesidimd thyaoitaBsged-io C @h@n@bpcon@ﬁﬂngsﬁy t hSur, -MTrispC
ol Lowing nmethod. In this nmethod, for exanple’ ’

T il EonT Rt #o¥le. GtdziBRs SMLEHOY | TMICHEIE, @RLL-BPA, TMOM-BP,
made to react with each other in

R c 0 r )
HMLt E’?gg‘?é‘s %‘%ﬁ’r f?—f?ﬁ?leé’lﬁlﬁ@.lmﬁ?éafi@nmﬁ. @roduced by Honshu
CheRfiegucipg epql un qgﬁge for example, a

met hod inuaﬁ??hegh' %gﬁﬁﬂydggﬁy nPiPsEfr-eBIR-PC, BIR-PTBP,
BIR6RCHP atBIve BIoamdesbe , rgpglpbd Dy aqppokyhydri ol

conpound in an acid catalys;?P%$%ﬁwTFgg§¥ d %ﬁ§g§ﬁ0t%§DMOEP'
TM-BEP o gémespeotivedy dsrdde hagesdi @Rbodauded oé}rF RisSihi Organic

ChehdWE tion, if it is used for noderately stabilizing
‘ THee4H2i d conponent Ig@nstaved by exposuce.,it is Ltd.),

_ 0, ,uUs 30 a conpound sel ected from
2 62% %’E#%%%T?%f’?}h‘éé‘ﬁﬂ?ﬁﬂigﬁﬁ§ﬁllts, and di azoni um
%og_len1obtained from
tro

2 R om0 Poft P e RgmA Pt oteresol

t he phot osensi resin-conpos

naplithalsedetyahdy @Yo ﬁéﬂ%«@fﬂéfﬁ§ B ill% fhom
. remaining phosphorus or éthe TTke' 78 ﬁgéf%%%iif1rP*ﬁQRﬁn°l A
bispbensdy iFr.omesity e thisplegol | NBisBOAP! (£PB8e0hatil® produced
b Hf|| nust al so be taken into account. So, anopng

¥ Honshu Chemical Industry Co., Ltd.), etc., though not limited
to them.

Examples of the polyamino compound include
1,4—phenylenediamine,1,3—phenylenediamine,4,4'-diaminodipheny1
ether,4,4'—diaminodiphenylmethane,4,4'~diaminodiphenylsulfone,
4,4'-diaminodiphenyl sulfide, etc., though not limited to them.

Furthermore, examples of the polyhydroxypolyamino compound
include 2,2-bis(3—amino—4—hydroxyphenyl)hexafluoropropane,
3,3'-dihydroxybenzidine, etc., though not limited to them.

In this invention, as the guinone diazide, either a
5-naphthoquinone diazide sulfonyl group or 4-naphthoguinone

diazide sulfonyl group can be preferably used. A 4-naphthoquinone

diazide sulfonyl ester compound shows absorption in the i-line
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t he above-nmenti oned conpounds, sul fonium salts can be
preferably used. Anong the sulfoniumsalts,
structures represented by general formulae (2) to (4)
can be preferably used. R4 R5-S+ Z - (2) R6 RA R4

Z- +S-R5-R7-R5-S+ Z- (3) As R R4 R4 R5_S+ -Z -R8-Z-

red6oR5 offd mBecRey! NafpeaganeLa | a 2
R4 to R6 denote, Y resgef}ltlvgﬁylsluaL éﬁnd%ﬁ%,i Iﬁé ‘l’kposure A
5- Bﬁ@&ﬁh@qyﬂa@pewﬂuhzidbosﬂ&ﬂﬁﬂﬁxNésggﬁngbmﬁgdﬂgjgﬁgws extended
ab & respectively independently, a single bond
38’-’8 @éi’ﬁ‘. W di%othe W thime regioncaf fomeatany. Lagap aamoigssultable
£ o diQn sel ected from R9SO3_, RI000-, and
OEQ% iﬁ%%f é%% Sy aﬁ fﬂéﬁl%ﬂV%FBhﬁnmﬁﬂhlf preperred to select

eithebon Qtﬁ%ht%ﬁmln%% of { n%u:f%ogjﬁ_um aé%h%ﬁepgwgeund or a

represented by the genera

5-papbbhoghbnghe dtnizidénsl%d I’é@?er’%gﬁg %ﬂag%élng on the

0'S CH3 $+3 CF3S03 S+ cpssoe + CBF17
Wa‘@%ﬁ@‘t@b@eﬁr @FBS@&pld\s-lﬁ‘e C HFE@th3rdbrd ,$*a Gﬁg%ﬂ%oqulnone

1.\ FF- OS+ FCOO / \ s+ F\
| édm léo'gy ester compound containing both a 4-naphthoqguinone
‘diagzide sulfonyl group and a 5-naphthoquinone diazide sulfonyl
group in the same molecule can also be obtained, or a 4-napthoquinone
diazide sulfonyl ester compound and a 5-naphthoquinone diazide
sulfonyl ester compound can also be used as a mixture.

It is preferred that the molecular weight of the quinocne
diazide compound is from 300 to 1500. A more preferred range is
from 350 to 1200. A molecular weight of 300 or more gives an
" advantage that the eéxposure sensitivity becomes high, and a
molecular weight of 1500 or less gives an advantage that the
mechanical characteristics of the film after thermal curing are
improved.

The guinone diazide compound used in this invention can be
synthesized from a specific phenol compouhd by the following method.
In this method, for example, S5-naphthoquinone diazide sulfonyl
chloride and a phenol compound are made to react with each other
in the presence of triethylamine. The method for producing a phenol
compound can bé, for example, a method in which an
a—(hydroxyphenyl)styrene derivative is made to react with a
polyhydric phenol compound in an acid catalyst.

With regard to the photo acid generator used as the ingredient
(c) of this invention, if it is used for moderately stabilizing

the acid component generated by exposure, it is preferred to use
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IV\ CH3 H3C/ \\-S+ CBF77S3 H3C-C S+ CF3SCBo- - /
\ S+ CF3SG3 C CH S+ O F9S 3 03 H3C-C S+ C8F17S33 H 3C
/' \ S+ OOCH CHO\ / 3 .6/ 0OCH3/ \ of Os+ o0-0
\ / H3 "3Cs+ "o- \ /TH3 0 CH3 OH3C-O/ \ S+ CF3S03

CH3 S+ C4F9S03 H3CG-C/ \ S+ (AF9S03 CH3 CH3 H3CG-C GH3
[/ uH2 S+ SHCO/ \ S+

+ -/ \N_HICC3 0|
- ﬁoﬁﬁﬁgépsgléﬁ%d-%% Fudenige so 8. @i@sm@nium salts, and
di&xanpbasseaf tthe & i t represented hy.the )
gener al *forml a%%S%eogg{egné%ﬁAr%er}a AP B oV %H&H'gﬁ’bﬁétlned from

the¢ iphetesensih i it 3 frivett

B B o e e
. om remaining phosphorus or

the like is preferred in view of environment. Furthermore, the

color tone of the film must also be taken into account. So, among

the above-mentiocned dompounds, sulfonium zsalts can be preferably

used. Among the sulfonium salts, structures represented by general

formulae (2) to (4) can be preferably used.

H4
RS-S* 7~ )
F’le
R4 R4
Z" +S-RS—R™—RS—$* 7- @)
. R RS
R R
R*S' Z-Ré—z- 1 §-p5 (@
Re R6

In. the general formulae (2) to (4), R* to R°® denote,
respectively independently, an organic group with 1 to 20 carbon
atoms. R’ and R® denote, respectively independently, a single bond
Or an organic group with 1 to 20 carbon atoms. %~ denotes an anion
- bortion selected fromR°S0,”, R°COO, and SbFs”. R®denotes an 6rganic
group with 1 to 29 carbon atoms. Examples of the sulfonium salt
represented by the general formula (2} are enumerated below, thoﬁgh

not limited to them.
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S+331 1/ ~ I bFF\ I I\ FFF SO3 5fj-_s-(je-_s+
FS®8 FFI I FF HBCH3C CHCH3\ I I / CHCH3 Fi3
CH S03 +S H3C H3CS+ CH S03 \ H3C H3CCH CH3 | /

CH CH3 H3C Exanples of the sulfoniumsalt
represented by the general fornula (4) are enunerated
bel ow, though not limted to them \ I/ \ I | j [/
QI OOCCFZCFCOO'o-z+S~S+OOC(CF 0+ | /
Zc) +S % \ | 33 An

:JQ Trgsd,l | f @Rigap @ S+ CgF7804

féar,mul a (14@(@653 ) a @
Qe Lo G >
@5 SbFg’ Q 5 CF3505° @-S+ C12Hz5805” ©_3+ CgF,CO0"

Y
Y

S+ CFaS04

T
%
@“’:
+
)
[~
T
3
42]
o
[
X
[ %)
O
O
O
+
O
"l
w
O
W
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(RR6) O S+ SSOR27 (14) Y (R26) In the general

formula (14), R26 denote, respectively independently,

a hydrogen or organic group with 1 to 20 carbon at ons.

R27 denotes an organic group with 1 to 20 carbon

atoms. Synbols a, (3 and y denote, respectively
indeggﬁgeﬁtly, an integer of 0 to 5. Exanples of the

triary SErfSnCimtls & redehtsdd thyratheesqgerst dly the general

forAuTH q30)14)-ar r d bel ow, though not |imited
to them 54° \eg\“ﬁ‘%%%%a S YPBriPywhgec Jingited to them.
CF3S03 S+ CF SsO- KB\ I V' 1 33 1~1\ lon [/ $}

CAF9S(B CH3/ | O - H3C-CS+ C8F17S@8 H3C / $+ p-S / CH3

CH3 CH3 / s s\ /| CH3 H3C S+ s/ CH3 O

CH3 =CH3 + GAS03 CS+ CF SO/ s 3 HKBC O
CF8b3S0Q

\ H3C-CGCH3 | / | \
S+ CF3804 CF3S04 +S—©—O—QS+ CF3805"

R F @ Q F F
FQSCEH +8 S S+ F‘Q—SO{
oT To

HaC, HaC
A 3
_ CH-CH, CH-CH
HSC. H3C ’
CH S05 +8 s—@-& CH SOy
H3C H30' 3
CH-CHj CH-CH
H3C HSC' 3

Examples of the sulfonium salt represented by the general

formula (4) are enumerated below, though not limited to them.

D e Ty Ao
Q& "00CCF,CF,C00 +3© @”S+ 00C(CFeC00" +s©
<IN v < e

Hac—-@—& '00CCF,CF,C00 +s; ~{ M-on,
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/| $+ 0-$-CCH3/ 0O OHZ HBCCS+ OS C__ 0 CH3~J HR
\'1 I 00\ BGCCCH3 / CH3 O/ CH3 H3C-O/ ~IS+
-Qs _ O It is preferred that the content of the
photo acid generator used as the ingredient (c) of
this invention is from0.01 to 50 parts by weight per

100 partsghy mer having one or nore
phenol i c %§d$%§§?9 g%%i 6§§P %ﬁ%nd‘%h@ A3eE Ydeud £egium salt

Teguresveaiterd byt tydfe i e @ikt 4 Ned 4 }he content of the
qgui none di azi de conpound is fron11 to 50 parts by
wei ght. A nore preferred range is from3 to 40 parts
by wei ght. F ;mﬂﬁrnnre is preferred that the
cont ent Of69 e conpounds sel ected from sul foni um
salts, §phonium salts, and diazoniumsalts is in a
?nge fr n1 .05 to 40 parts by weight, and a nore

g(Hs ran@e is from0.3 to 30 parts by weight. If
the con +|s- ﬂ?ﬂ 4We correspondi ng range, a
hrgh to nsrtrvrty can be achieved. For the
purpose rOV|ng the adhesion to the substrate,

t he phot seflsitive resin conposition of this invention
may aIE@ “Contain, as required, a conpound represented
by t hd &Ilomnng general fornula (15) or (16) or a
vi nyl silane conpound. (Rl (R39 R31 R33 i nl | ,N Ar'
Si-OSi-R34 (15) R29 132 135
In the general formula (14), R?S denote, respectively

independently,
Rr??

a hydrpgen Oor organic group with 1 to 20 carbon atoms.

denotes an organic .group with 1 to 20 carbon atoms. Symbolg

a,.B and y denote, respectively independently, an integer of 0 to
5.

Examples of the t:iarylsulfonium salt represented by the

general formula (14) are enumerated below, though not limited to
them.
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‘a0 R36 IR38J R3O R41 b413 1 e | | )g R44 N A" Si-0

Si-Ar2 N (16) R3l d RAO f R42 R45 h

In the general

formul ae (15) and (16), Arl and Ar2 denote, _
respectively independently, an aromatic ring with 6 or
nore carbon atons or an aromatic heterocyclic

structite with 2 or nore carbgn atons. Exanplegs of
the arlgpgatic ring vvith60r e carbon aton@rthe

H@@_ eterocycl i cGH re with 2 or smre#carbon
N ﬁ"nc @ apheH 9 naﬁfﬁsﬁal ene + CF4S0y
0

bi phe group, triazf pyr|d|ne 0 R
l'ike, ugh not I|mtedto 36Intheeral
9 R36, R37, R84 and

R45 deqote, respectively i ndependent l'y,.a hydrogen or
@ group with 1 to 4.cqrbon atonms. Exanpleg of
o &

formul ae (15) and (16),

orga
t ke ani ¢ group vvlth 1
arbﬂ’@swoups sl nmet hyl
gro

curing becones | arge. R 30

respectiyely independent|

Hs

or the

carbon atons i de
group,

rgupland propyl 'ﬂﬂco 'on?d':wﬁ%up:ﬂa@ S+an0~s CH,
acet group. It shob ted that if th . ber (‘of
car bowr at ons isSor hefllmshrlnkag ring

R38 and R43 denot €

dr ocar bon

respectiyely i ndependently, an organic group W|th 1
to 6 cn atons, and R31 to R35 and@ to R42

| east of R31 to R35 and R39 t ocR¢

al koxy roup with 1 to 6 carbon ato

and propyl group, t gh not

gro

deng
7
ar S&h ‘a-§-a( 6 yaghon atms
to on aio or ‘phenyl °gr k&
0,
O

Slp/wi\th_ 1
e ror £t
notes an
Exanpl es of

limted to thes

therocar bon group include a net hyi group, ethyl

yfes of the al kayy i nclude a nethoxy ¢
ey GLREp, N- m@@@p P, propox gro
butloxy gr?bup, andCH ut xyCl:%gﬁlp, S+ CF380;5°
li @o to them A @
GHs

It is preferred that the content of the photo acid generator

used as the ingredient (c) of this invention is from 0.01 o 50

parts by weight ber 100 parts by weight of the polymer having one

or more phenolic hydroxyl groups (a).
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hydr ocar bon group or al koxy group with 6 or |ess
carbon atons gives an advantage that the film
shrinkage during curing can be kept small. Preferred

exanpl es of the conpound include the follow ng
structures, though not limted to them 37 OCH3 OCH3
3 H3 H2N o0-0 CH3 H3

geh@@'d%% C%é P\—"ﬁﬁﬁﬁgﬂz}_ﬁ‘l%@gﬂ% teps Rhhe gu@@ge diazide |

R T S -

is1EApm 3 tef 4 NigartGHR@HBe 46H2 Q‘@ﬁﬁl%%@%f@f(ﬂgred that

thaz"gggs" [ NH2 OCH3 OCH3 OCH3 OCH3 \ HZN |
@éﬂet@ewomnosr@emmf\roa( isuRfBnlivm salts,
/ CH3 OCH3 \ 4H3 0CH3

Prepbh g Gt ditenion ssas s s o 0.05 to
oz e L A PR Y S o 2

PaJOG-@Y@I}h.@h'E \ mm%&lt&% \id k%\l gg%&ﬁ%ém range,

OCH3 CH3CONH i - OCH3 CH3
a I‘lq}}qmm.@elﬁmlmﬂﬂbe achleved

For the purpose of improving the adhesion to the substrate,
the photosensitive resin composition of this invention may also
contain, as required, a compound represented by the following

general formula (15) or (16) or a vinylsilane compound.

R28 R31
29N Ar1 SI—O S!“R34 (15)
R
36 41
RY '? (R ), R
Sl‘"“/‘-’-‘\r2 N . {16)

R37 R0 '42 “Res

h

In the general formulae (15) and (16), Ar' and Ar? denote,
respectively independently, an aromatic ring with 6 or more carbon
atoms or an aromatic heterocyclic structure with 2 or more carbon
atoms. Examples of the aromatic ring with 6 or more carbon atoms
or the aromatic heterocyclic structure with 2 or more carbon atoms
include phenyl group, naphthalene group, biphenyl group, triazine

group, pyridine group or the like, though not limited to them.
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_ OCH2CH3 CH3CONH \ / Si-0OCH2CH3 OCH2CH3

Furt hernore, exanples of the vinylsilane conpound

i ncl ude 38 vinyltrimethoxysil ane,

vinyl triethoxysilane, vinyltrichiorosilane,

vinyl tris((3-nmethoxyethoxy)silane, etc. Moreover, a

car bom-©ad ut dinsat bocﬂifontaining sil an

co é)_ound such as fﬁ%@ﬁad?%l b POy (L6 meRhox &S| 1 dhe, R*7. R*
ang-RCrgénay@r apyshet BB BOYY $hb&HEn -

g-styr Itrinethoxysilane? “PEndently, a hydrogen or organic
ITIRetEc t yi oy peapdnmatbykdi NEtdexyes [ANeHe0s

- met hacgr yl oxypr opyl nmet hyl di et hoxysi |l ane can a
1 ﬁ%en‘g.caé?’%? Gﬁ'g‘g‘ﬂs atBCliAg| hyiinechokysi banepsasdch as a methyl

Y| d4H-L8t [l ane. An ne of the conpounds
I re‘t'pp%/eés{eH e%&l% h%@ Bﬁﬂéygl 9F8¥Rul @RrPaBylaggoups) such as an
acetid ¥oMpSi | BP&HAMRY e . us or t or _nore
. gf t hem t(gan al so be u?%gﬁ?gggtér%‘&t. lfﬂﬂlﬁp eL_E caghon atoms
is Bher exeresi theefidsi SheOARASE AR By i
R3® adhesi qn to various subst?at eds)ﬁﬁ@.“?fé‘ eg%%?’gl St harge- R*,

1 F% St elpnete meﬁnﬁpbmndiyrfnﬁepmﬁéﬂtlf}y theorganic group
Witgeqert%l qg‘OrmJ ae (15) and (16). and vinylsilane

conpounds “FEPPRoATPMSD1 ansd 3B paot R¥Byamdi giif per R1D0denote,
respati$vRyy el pol r having one or nore

gheno‘Iri cy\é%d(?%é?/ll%slf‘gggs ?a&'ﬁ,&q’fﬁb@n grergr véghrhtge6 carbon
atoms, f adkoRy 082chip 28 H3ar Ye WEI and a further

nore pr eferred ?ange isi ﬁ%rr?g@é%&%% Tgoﬁ‘grt é)rb)P%enyl group.
Furthegmere Thé teasentne kapRr®i do tRIF %mﬁal@@etgiﬁ‘e%e?{bt es an alkox

pronoti ng effect ¥

groddva age that both good adhesi on
g ‘é?]d‘”&&’o hef Gamhen aftmnsan Ezamathises €0t hE Uiddes G0Fon group

incldhd U § ltglv?int'i on, it is preferred to add any

conpoung S&t eSO P §HHe 9E6HPoUARE PEEPYEettedp bythough not
limite aNeh@hy. f 5{&” 1 nd (16) and the

vi nyl si | ane co%pou %4 OO% ﬁzdepgi I diiPlardeea methoxy
growneltibixgngebupl! WRIHAR f t onpound is

added after conpl eti or‘%&f)gf Sgglrfrl%)r'i g%{’%’&' POLY 5P, n-butoxy
.grouildhe@il@n igioftedioxy group, though not limited to themn. A

?%Icl)i%egroup with

.hydrocarbon group or alkoxy group with 6 or less carbon atoms gives
an advantage tha_xt the £film shrinkage during curing can be kept small.
Preferred examples of the compound include the following structures,

though not limited to them.
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can be sustai ned since the conpound is not

i ncorporated as coval ent bonds in the pol yner.
Moreover, in the case where the polynmer is obtained
by reprecipitation, it is preferred to add the
conpound when or after the reprecipitated polyner is
redissolved PAHt he 39 sol vept, |est such pr@@n

f
t hat e a0ty e ‘rihell
conpoun ﬂ;e ved" Wﬁ i”ﬂ@*aof rgg“r #%H%Hsto
| ower t adhe3| on effect &Ft that the i
caused by the condensation of al koxy groups should

occur ur@deedore, as requi req)CHsal d phot osenS|t
r it HC1n  cagcol t—acnﬁg a ﬁ d‘fs{?l
enhan f&erClenhanm ng W‘bn ensitiv '
phot osensitive resin conpogition, to such an ext ﬁ'f‘s

that the de ree of shrinkage during curing does not
becone Iarod:g" % the sol uhid |t Cd408ed enhancer ,0CHINYCH,

CHagio umg -§5EHefethe ICHLGONHs l—mkmzbug Y% NH,
- for | UOWeCHaesi st s, suc as @ngg yhydr sz,guga_‘ ] ]
sul f onam de conpound or urea corrpound can be ?

preferably @$d EspeC|aIIy, a pol yhydroxy cpnpound

r@"_ {f*sused for synt hesi zi BE a R i none
d| 52| coirp W%r ef W%@‘g ed
exanpl es ofCHhe& gl droxy coO ?TBE_@T 2
Bi sP-EZ, TekP- 4HBPA TrisP-HAP, Tri séc'li% Uk s OCHP- Z,
Bi sP- MZ, Bbf’ BlsPIPZ Bls(IIPIPZ BlsPCP

CH3gD P - | h et ,
Bi s PC PC Bl ﬁ”ﬁ’ﬁ’@ NHCOCH;
Anong he y preferred exanp es @fH,t It!)eH3

pol yhydroxy conpound are Bis-Z, TekP-4HBPA, TrisP-HAP,

Tri sp- PA ocBg s§sn2. P, BisRS-3P, BIR-PC, BIR-PTBP, and
CHscBN lth@_k_)&aé‘ned resin conposition

cont e E ‘_l (5 phenolic hydroxyl

gr oups, % Y515t e dissolved in the al kaline

developer bef ore exposure and is easily dissolved in

the al kal i ne devel oper after exposure. So, the film

r edPOVieo R ldue the devklopimgtstsusttés a2Bldmost preferred.
devel opnment can be acconplished easily within a Short

peri od
OCH,4
i OCH OCH,CH
HN Si-OCH; N@_S mo"éH : Joneors OCH,CH
©/oc Hy mOCH; - HN I~ OCH,CHy H.zN<i>~$i—ocu+z.cra3
OCH, OCH,CH, OCH,CH
2-tig
OCH
CH,CONH_~_Si 02; §CHs PCH:CH,
3 NH©/ (I)lCH Ha CH300NHOSI—OCH3 CH3;CONH Si-OCH,CH,
e OCH, Wij/om_,_m3
OCH,CH,4
CH3CONH Si~OCH,CH
OCH,CH,
Furthermore

« examples of the vinylsilane compound include

38



of time. It is preferred that the amount of the

solubility speed enhancer is from1l to 100 parts by

wei ght per 100 parts by weight of the polyner having

one or nore phenolic hydroxyl groups (a). 40 A nore

prgierred range is froms5 to 40 parts by wei ght A
vigphtohmetbbxgspaaneby wei ght or nore giv .

that the devel opment can be acconpli she?alnn a teh%gl%% silane,
VigEt Fedchiorpatland. t hatiexposis 6f-BeRsoiy i hidxy Fs Bl S0, otc.

MoPd Aconten of 100 parts b ght or less gives
0angg vanthg&3rReP-CRE é’atu‘f*§§¥§l~‘aﬁ@é dfontrecdntaining silane

compdehgt her curipg ISI ved. _Furt hernpre,
r?féqw red, ?%Jr:hthe %grpose 0 ?‘ﬁﬁfé’r}Pﬁé’PFﬂByltrlmethOXYS11aﬂe
3-awty bakybtyp PEL BRSO AE ensi ti
conposi ti o%ngnd t he ﬁgg??gtgg a su fa%?§k?trlmfethoxysllane
3-mgfehacEy lorypropyine chpldpnepubeyeilghycol nonomet hyl or
3- ett er acetate, al cohol such as ethanol, ketone such
W%W%?emw1etbgbmsylaket oman orakidierbe used.
qTrofur n or di oxane can al so be m xed. :

reilit I\/breover morg"yl MO P¥EFLEaRe - sppd cHRRY dEBkpHROxYsilane.

tit I X | 51K Lm wder
1 ARl e ObnbHEnlir Gop RELYLINS, BRSO A
(15phanddhks) amd oihpesundeel &bﬁﬁouﬁﬁgsééﬁtb% aueh, a&ratwo or more
of silicon wafer, the underlying substrate can al'so
pFReRe Loy llE]:cﬂfg @:‘W uf;gﬁhetog%humds rqmelgg_mlhgd- bwase the
neral formul a or or a vinylsilane
phOEBSen%ﬂ'&lanr‘ﬁﬂ“% COEﬁéﬁg%'-%lgﬂl?J@nt@bgg@@édmgslon to various
Subgt%%y ng 0.5 to 20 wt% of said conmpound in a
sol vent such as i sopropanol, et hanol , net hanol wat er,

t et T ahpebeEePedPEIRY HEREC et
acetate, propylene glyco %ﬁ%%t‘gp%%& Pog{lﬁ§|represented
by thetgesenaldferiyllasdiRaye ares (%30 dift qﬁ;lgifane compounds

urface by nmeans of spin coating, imersio spra
is %‘%PJ'E PON &oBOt Pout AEDY Wt ght Aset ne)oc@aet@bybﬁelbm of the

substrate is heated at a tenperature of 50C

eat.ed
poh{'rﬁe%d&‘y DOt MRPTe Hheratic odrydrovpbngtdeps (a). A more
%& aktfl(:l"lg%n qssgkgmaghgaho{]o pzroori)lz'itlltnsgby weight, and a further

-more preferred range is from 0.01 to 15 parts by weight. The content

P

kept in this range gives an advantage that both good adhesion
promoting effect and good heat resistance can be achieved.
Furthermore, in this invention, it is preferred to add any
compound selected from the compounds represented by the general
formulae (15) and (16) and the vinylsilane compounds to the polymer
compound after compietiorn of polymerization. If the compound is
added after completion of pPolymerization, a good adhesion effect
can be sustained since the compound is not incorporated as covalent
bonds in the polymer. Moreover, in the case where the polymer is
obtained by reprecipitation, it is preferred to add the compound

when or after the reprecipitated polymer is redissolved in the
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i ngredi ent progress. The photosensitive resin
conposition of this invention can contain, as
required, a colorant for the purpose of coloring the
heat resistant resin filmafter conpletion of heat
treatnment. The 41 colorant can be a dyestuff, organic
soRigrent 3  Lpatgapi Lgment ., or  heat-sensitive .
col or -f or ni ng co 98@%%‘"0%%38%136‘? YHraadid v Bgtéer or the like
ofvheeind loeadpethn dASs tignYES U £ rr is a.dyestuff
soluple in the organic sol veﬁ?i.%g%gbffge%%rea%gg?%?ﬂﬁ to lower
thehaPwisinn hafeay enel okhakDren®hgRekits oY H OX¥husea by the
coJGQupRs ia% and conpatible with the resin. Preferreg’
ex%ﬂ‘gf”é oBf °f halkos¥t arpubsckbdeldi besakubl e
dye : Isperse dyestuffs, reactive dyestuffs,
aci ?%Ee@ ijr?ﬁg'%e di P8¢t ¥e(fl‘;‘r‘éLé-'lel‘}F’f'f s, s&kd. photvdsensitive resin
comk®s Bt Bdn SERHCIAES, est uf f | hel ude
qaﬁpé hr aqui none- based %I%’/Eg?g%f & ﬁgigﬁégﬁﬁydﬁggﬁ?f fe@nhancer for
enhpindiaigcydn nehbasedndastwidys, Jret hine- Lt .
dyestuffs, oxazi ne-based dye%t ﬁs?h%ndgﬁﬁgggeHSltlve resin
°°“H§y?’e‘%1t‘1ﬁ% tespeek arelex tayonttaiani BHe AWy FES Jf §8FNRAge during
curidl .doAnglgtt gem pht hal ocyani ne dyestuffs and net al
cor‘n’t)l &X s HPf- BERPRENLAG 98y eshaf theaselubil bty espeéd enhancer,
anyVicMyHurf eat. resi stance _and _|i ght
resi ﬁ\lnceﬁﬁﬁ?@%ﬁa&}{%xﬁﬁpF‘e§°ilH<PI1L}&§YS§|ﬁe|% ethiancer for
poslisinyke dysstdtfds sus@SRECt] Vv duced by Suni.tonp .
Chem'dc-al | ndustry Co., Ltd.l’?{)yyg'gggﬂr 5{%‘88{1,’16% | S fpnamide
comgaunflr gaspeesecaypstnéf sanr BePesLFNELY 1 PEOGHCE .
ol%i ga Speci ality Chem cal s Col.o,ﬁ Ltd.), %apon, ) Ck:&yec-lally' a
P SIEPEH, CORNRpuDAe agnda Acawlohatiyesauf fisedr ESReGiYiMelakizing a

; u hy. BASF), Kayaset and Kayakal an dyestuffs

L ‘?’g‘égpgi?tdﬁz\fé’fey PBBAERE byami hsonpPri&fgarbleo.ysedd. ) Preferred

exanygl &£ agle cELOr ff (produced by Oient _Chemn cal

. Co., Ltd.), %a Pn%ﬁ'%h%é)ﬁ?gp?‘é’g??uﬁﬂl yEiasteenBafdZ, BisP-EZ,

TekR-oABBRM, dyesPublhe (respssipyel Yo; D%j!:ﬂc_ b% Lant_

. _Japan Co., Ltd.), '.Aizen S%J%(I'o)r?lg{/es u?g ( ?’c‘gﬂ?}%gd RisP-Pz,

BisRulRigayBi6A6R ChE , CBishick) . BigRE- 28Ny é{{l%@ﬁ 35Ne$8 sp-ocup
hd estuffs can be used, or two or nore of them ’

met enetris-FR-CR, BisRS-26X, BIP-PC, BIR-PC, BIR-PTBP,

' BIR-BIPC-F, etc. Among them, especially preferred examples of the
-polyhydroxy compound are Bis-Z, TekP~-4HBPA, TrisP-HAP, TrisP-PA,
BisRS-2P, BisRS-3P, BIR-PC, BIR-PTBP, and' BIR-BIPC-F. If the
obtained resin composition contains this compound having phenolic
hydroxyl groups, it is little dissolved in the alkaline developer
before exposure and is easily dissolved in the alkaline developer
E_lfter exposure. So, the £ilm reduction due to development is small,
gnd development can be accomplished easily within a short period
of time. |

It is preferred that the amount of the solubility speed
enhancer is from 1 to 100 part.s by weight per 100 parts by weight

of the polymer having one or more Phenolic hydroxyl groups (a).
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can al so be used as a m xture. As the organic pignent,
preferred is a pignent with high color formability
and hi gh heat resistance. Especially a carbon bl ack
and/ or a conbi nation consisting of two or nore organic

pigments 42 are preferred. Exanples of the carbon
HCF, MCF, LFF,

A mbee kptdved peley fAyRace b s uch, as , F
FOF SAF, I'SAF, TR Eict‘?sélzi,??;@ BRGCERRY Wi tml A content
of bl aukst s wedghEToanto M, g LHaBNSh v Ll yl.ene
bl ack, etc. Any one of these car%on@ﬁ{%%%gl%gtakﬁ%edevelc’pment
can by aggonmisi dredinea shorhem papialser eims h@ S 1At exposure
seﬂgﬂg’:’{(f As tge organi c pignent used in this
FHVent T oh ThAlsPdateh: g geatenti of B&@ @ardst bpeasight or less
1 P h 8t ARG, rred.  Typical exanples of the
9+ pi gnent ar eté%%\%ﬁggeti%%ﬁg?%c%‘?%s?%OFCHI)G hlidBafster thermal
curraml esimdroedd ow pi gnent i nclude Pignent Yellow 12,
13, F14, 17, 20, 24, 31, 55, 83, 86, 93, 94, 109, 110,
117 Furtheri®te,138, rédlire7 rok48nel5Q » 0f0% ;
t%Sg),'_ 166, 168, 173, 180. 185, etc. Exgnﬁf’égé '8% orangeng the
wethabdddity ﬁ@lt@’@@ngitgﬁgnhogpangsiﬂvefﬁ:esiﬁ, T:&ﬁpofé@tig)ﬁ, and the
, 95,5 1 4, 65, 71, etc. Exanples of re
-Sub%'%ﬁa% 2 %PEE%Ctﬁbnﬁﬁt%oF@h@ﬁ ethyl 126tatédor propylene

i'gnent” I'n
49, ; 0, 90, 192, 209, 215,
olyedl mifigmellin dfffer ddetdld plcohel,supbias sigmmel. ketone

such res utiec RhigoRdiond ety 23, 2; 36,3011, 38
etc. Exanples of blue pi gyrrentsoi%zlcﬁ udé:g%l%aﬁén?rB?Bgefssuc’h as

tetxaydrofusan, orl 8i6xanet Cah, aPdo BPmi&8d. 64ofEver, inorganic
arEx | es of Jg{_een pi gnent include Pignment Geen 7,

p TO(:" , oF7"siticong hexifder.gabi tapignedtipxalle or the Llike,
1visihat tal conpound is preferred. If an

po 1{norg%r1‘il)(§:]‘g(r%lg%n%’ﬁt'ﬁbf(’)o 1¥f epscedise besgoatadneids

us gt r i dct | Lelectric film.is )

i nsufficient. Foj%& :%51?}% Jé?“?ntcf‘ﬁeal?%?élﬂﬁe?ce the underlying

subsdinedtte Gna AeSE &1 REGERAEEE , A0ne0LHARE v 1

el ectro- | uminescent display i s'p?ggu%gggkgf{%g r Sgbstrate can

alsogher predineatied wsinke ahivkefoadiy o oURERE ra pR d by the
Lem Exanples of the insulating netal conmpoun

rqb
genegﬁgl G8E™MdRg4i6deoBx( 46) ©irt anivimylsilane compound. In this

case, a solution obtained by dissolving 0.5 to 20 wt% of said
compound in a solvent such as isopropanol, ethanc;l, methanol, water,
tetrahydrofuran, propylene glycol monomethyl ether acetate,
propyiene glycol monomethyl ether, ethyl lactate or diethyl adipate
is used to treat the surface by means of spin coating, immersion,
spray coating, vapor treatment, etc. As the case may be, the treated
‘substrate is heated at a temperature of 50°C to 300°C, for letting
.the reaction between the substrate and said adhesion promoting
ingredient progress.

The photosensitive resin composition of this invention can
contain, as required, a colorant for the purpose of coloring the

_heat. resistant resin film after completion of heat treatment. The
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oxi de, titaniumoxide nitride, chrom um oxi de,
vanadi um oxi de, iron oxide, cobalt oxide, niobium

oxi de, etc. Especially manganese oxide and titanium
oxi de nitride can be suitably used in this invention.

The manganese oxi de generally has a conposition of
it includes

43 (1 s x<y s 5). Particularly,
C"%ﬁ%i cf‘%-%o—"z?&Y&-W - OMYAGIC MRIDBNtet gNorganic pigment or
hebh¥lLERALARE G h oY (1 s <y s 5) _can also
be used. It i ?B‘%E’Sf g??@%%hg?&Pﬁgnér?ﬁ%‘?‘?iﬁa‘i’fi%‘?’é“lng a color
whenzkeatdt&dt he manganese oxi de powder is 100 nm or |ess.
More preferred is 60 nmor less. The primary particle

si zehgafibbe dyfetstiufl lyrefeitdaeibcal AMYBHNIsYPIPYe in the
an _electron mcroscope. The titanium oxide nitride
CrdUriGpPyvsRE rAPERLS pAvEAsSOAVigenthel ppliyaerahaving one or

of . Ti 0O<ac<2 01<P<2). It is
mo £ FSSLER Y aTtPD ¢S o £ iant compatiberitn the resin.
Prdfdod 4l id Lidesis. nm ess. ik e
i mhganesﬂ%ﬁ ryl\gb:tie]@p‘rigég%rggg H o:[%%e n‘?ﬁjorscﬁé'é:gl.e fggstufis,
dispeatse edipes tuefepl peabeifengiemayd capap! ﬁy@étuffs, direct

a fornming a color when heated can be a genera
YaHdtifssergtei velpi yient ofr skelessilr esteanstife®, the dyestuffs

- | nt, .Qr any. ot her conpound. The heat-sensitive
lnc@o or-fa&ﬁ%\q’?@'édmﬂ@ Haves tefboundagapbbted oflyestuffs,
htﬁx@ﬂ@@% ol i nce.an _acid group exi sting together
R s dY?E%ELﬁgﬁT cal %‘s,ei'ﬁht}d‘(%“rt@stﬁdg dyestuffs,

In i1t acts to change

oxachaegbdsedat e Peat edgngr + mp capabl e_of _
formng a col or since thernal o%eggti 0 dsrtelgfc) Tontgypectively

contranfinge any geersEll éomphaxpeasence aglong Y 9ephiRalocyanine
alr. Exanples of the skeletal structure of the
dyefLyffs pefal complex spitngontapaing dyes tdEf8 are preferred
in t‘;ieq;ylo t hane_structure di aryl met hane structure, f

I'Uoran &t r GECHAECRE she@t oesskstanas e andhihghtderesistance.

ParfiEdghyre e LI ure,, rhodam ne | actam .
structure. %i [}olr%e js?{'?ggl{iﬁ‘r e,S“W'gT?& hi @2fne Fanyl dyestuffs

(reﬁf‘fﬁfﬁf?’ %it?gi&ﬁ%‘é?tzii)gﬁﬁi@g%%ﬁf%%f%ééastry Co., Ltd.),
Orasgmht - Qraset|, vE&ideidd fardi negsopessadayachudss ( respectively
Produced by Chiba Speciality Chemical_s Co., Ltd.), Zapon, Neozapon,
Nepture and Acidol dyestuffs (respectively produced by BASF),
Kayaset and Kayakalan dyestuffs (respectively produced by Nippon
Kayaku Co., Ltd.), Valifast coloxrs dyestuff (produced by Orient
Chemical Co., Ltd.), Savinyl, Sandoplast, Polysynthren and Lanas;vn
dyestuffs (respectively produced by Clariant Japan Co., Ltd.),
. Alzen Spilon dyestuff (produced ‘by -Hodogaya Chemical Co. . Ltd.),
etc. Any on.e of these dyestuffs can be used, or two or more of them
can also be used as a mixture. |

As the organic pigment, preferred is a pigment with high color
formabi?.ity and high heat resistance. Especially a carbon black

and/or a combination consisting of two or more organic pigments
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4,4 ,4"-tris(dimethylam no)triphenyl met hane,

4,4"  A"-tris(diethylam no)-2,2",2"-trimethyltriphenylm

et hane, 2,4',4"-nmethylidene trisphenol,

4,4"  4"-nmet hylidene trisphenol,

4,4" -[ (4- hydr oxyphenyl ) net hyl ene] bi s(benzeneani ne), 44
aré pgrefédrafl n%ﬂﬁ% % hy.l eng%I i sphenol ,

4,4" -1 (4- am nophe ’Ir é’n@%h%%ﬁ Eﬁ%%}e@{aiwlmﬂepﬁ@ﬁaape blacks
such as HCF, MCF, LFF, RCF, SAF. I

4,4" -[ (2- hydr oxyphenyl ) net hyl'ense?%[ SIFZF,“S,}%C-FET Fﬁ@rhﬂi?ﬁhﬁnd SRF,

th@ﬁgp]l, blacks such as FT and MT, channel black, acetylene black,

- [ bj s(4- hydr oxyphenyl ) net hyl ] - 2- met hoxyphenol ,
etg’. bAIFEZQh RHx " ﬁ?zﬁy:mhytrm@]}dgm@t:gmiﬁhwé@ﬂeﬁﬂﬁwo or more
e - r.oxyphenyl.) ne ene] bi s[ 2- net hyi phenol ],
o AP BnaRyR Ao Ay ERE ROy phenol |
I4,74 Ad (&@y&fgéﬂﬁ?@eﬂibﬂmgﬁ% héﬂ'sgﬁekg' %L%.’SG_i(Ijllvg%ttg%lneh%rr‘xo organic

piglmérnt [ wathy dnwemhany | oRt hreenglhingle?. £5 dj, peELYl.pheno Typical
exalg%ﬁzlqs[ O%- ¥yl ndamsimansby neidwit Beabki 85 Boxdl AREBY RNE Qumbers .
Exaﬂ!%eﬁ[ C%- KgdiowyPismenkoipphudy| Phenant cve] bow[2 6-1di m14, 17,
20,6081 9he 580143 gc
2. 2" - [ (2-hydroxyphenyPy mdfnyl 8fe] b1 21 B7 5-%35 .ndBHy| RS, 139,
147¢rmodgd, 150, 153, )
. 4, 4" - (4- hydfr)%xylps#en%/f?fmlt%y' %P}g]' bli7sit'2,1§,06-{qf? néthyl phxamples
CL eranPe pidgmenl(2nclude Pi ‘
43 ydr oxyphenyl ) met hylueﬁe] %?§F2F08§F3ﬁgxs}l3-'5-3r]fét )G/rpﬁgﬁ 10. 42,
. . 55, 59, (;51, 64_|,1 65,I ;l't?tclj' E]xt?mp[lzes oflr%d pi gnt include
. - L(3- xyphenyl ) met hyl ene] bi s 2- cycl ohexyl - 5-ne
Plgrffﬁxéthéﬁ le ;99,3'322, 123, T44, 149, 166, 168, 176, 177, 180,
4, d I t hyl bi s[ 2- | oh | - 5-
190,t hg?%Léﬁog}él??éé/pEfEY 3%t 545?%53?[@23{0 ongn(gles-gg violet
pigmerit -ir@hims pa: , phgny. thyl.ene]l bi s[ 2-cycl o
exyl 5 et hyl)gmaglr::g?#]g?ié¥ per i:)m:ﬁslh, LB»S ;? 5[62 Yo 38, etc.
Examples g, ldeytmyphemldae bhyhene] By sk 2r4qaaysoheaol 5, 6,

1.,
ete.) 14'2% (323, dbRyd6dxy Emny | Emtrnl@nepbi §Edeh- PHEREAY Pnclude
Pigm%ﬁ%m(%r(e? T . .
g Tu-Ti 1Y o3 prthy | 8%t hyl ene] bi s[2, 3, 6-tri meth

| pheral, : :
yl RBergle 1]11’organ10 pigment, an insulating metal compound is

preferred. If an inorganic pigment poor in electric insulation is
used, the function as a dielectric film is insufficient. For
eXample, in the case where an electro-luminescent element of an
organic electro-luminescent display is produced, electric short
circuit or the like occurs to cause a serious problem. Examples
of the insulating metal compound include manganese oxide, titanium
oxide, titanium oxide nitride, chromium oxide, vanadium oxide, iron
oxide, cobalt oxide, niobium oxide, etc. Especially manganese
‘oxide and titanium oxide nitride can be suitably used in this

invention. The manganese oxide generally has a composition of Mn 0,
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4-[ bi s(3-cycl ohexyl - 4- hydr oxy- 6- met hyi phenyl ) net hyi ] -1
, 2-benze nediol,

4,4' 4" 4" - (1, 2-et hanedi yl i dene) t etraki sphenol,

4,4' ,4",4"" - (1, 2-ethanedi yl i dene) t etraki s[ 2- met hyl phen
ol],

4. 4. 4" 4"' - (1, 2-et hanedi ylidene)tetrakis[2, 6-di net hyl
(lp e}rﬁofl]l,r s4§)(. garlc:Lcular Y. it :{ncludes y[-MnOZ, [S-Mngz, a~Mno,,

Mo ahzof ) e€d. A-AeMLAsTIRILY | deng) et aki sphenal
cafp a{'}ﬁzp'l' ba" ﬁiﬁﬁ ﬁ-mwmm@wnwmt Briakry(Bafefcie size
0f4’r1‘:r§e_ FIPQQWWW pPpwdeny iendlon sidotellbgkphanetd .preferred

s a2e@ L (3-hydr oxyphenyl ) net hyl ene] bi s[ 3, 5- di net hyl pheno
15 6 nh SMLEYPRES primary particle size can be obtained by

argf%i;ielﬁotg%aﬁ% %Hé?ﬁég%n@emg_)%p r};l%nyé enc?éa.bgrg enrllfc]:x.pclssc[ozﬁes._ dim

ii ﬁy’f{;ﬁ éthﬁgfx]@?ﬁﬂ' Sz 18E NoXyPIGAY LR TRLBYLe08LR S 218 I My ention
gepenallyohay du comb e fax W eAN IRl dW enel Pi 3 T i M) 1¢
is g'@tn%%ge%%‘lf%&;ﬂm PELReXYpbemitet sizenef bilsé 3 itatiiom oxide
s FEE A0 g hens I ek iheepsspRmerhdeet papmBReterrea

is dd .om or less.
4,4' -[ (3-hydroxyphenyl ) met hyl ene] bi s[ 2- et hyl et hyl phen

ol ] The heat-sensitive color-formin compound capab i

4, 4" -[ (4- hydr oxyphenyl ) et hyl ene] b?s[ 2-pnetrhyFePﬁnySh%fn forming

a c&l]qr when heated can be a general thermosensitive Fiﬁment or
p

prefefie ( SeHsL eV Dlatdnt ' Gty “other | compound.  The
heagﬁéie]'#i‘]finy@ r@é]chrh—ef]&/ll'ralnr?gt; hé’érﬁﬂg g(iisc[‘:ghsbg- ‘tar i:gre;ttpglyllngh capable
of ﬁﬁ;{ﬁgﬁa hic‘):%l][c?cxkéiﬁ'c%t AN %31{58 te'ﬁ's%&%%é&étﬁé@ {% it acts
to ﬁgﬁ{jfﬂth%ﬁéﬂgﬁ& et QXMPRE N ) SPRE Y @Al S LR eh b ted . or
a c&gnmos{né-cp@mm@- &fw@pmmheanybwermdim@l ittt 1601 dation
rea%k-ﬁ&ﬂf’%% ﬁ%re ﬂ%@:&iﬁepﬁgﬁmmmmtmw@i of 2t{e@edHygen in
EY SRBLRS PR ARG eRGFIRERRY) o ties 1 Rensitive
coldrBéhingPheBRbbund include a triarylmethane structure,
diarvlmethane structure, fluoran structure, bislactone structure,
phthalide structure . Xanthene structure, rhodamine lactam
structure, fluorene structure, phenothilaz ine structure,
phe_noxazing structure, spiropyran strucfure . etc. Particular
examples of the heat-sensitive color-forming compound include
4,4" ,4"-tris( dimethylamino) triphenylmethane,

4,4° ,4"-tris( diethylamino)-2,2",2" -trimethyltriphenylmethane,
2,4',4" -methf(lidene trisphenol, 4,4°,4" -methylidene trisphenol,

4,4'-[(4 ~hydroxyphenyl Jmethylene]bis (benzeneamine),
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[ (3- hydroxy-4-nmet hoxyphenyl ) met hyl ene] bi s[ 3, 5,

nmet hyl  phenol ],
[ (4- hydroxy- 3- nethoxyphenyl)nethylene]bls[3 5,6-t

hyl  phenol], 46
[ (4- hydroxy- 3 et hoxyphenyl ) et hyl ene] bi s[ 2- (et hy

ri
t
k) Bmil®
¥[ 4-hydr %ﬁi}?]“glé{“ﬁg%%ﬁé’ﬁ;)%moe‘ne] bis[3,5,6-tr]
yhpbmiabphknyl )methyl b
-é(4 hydr oxy- 3- et hoxypheny L rer iy amsihvdphenod .,
f rbYdheprpgnyl}methylene]bls[2 3,6-trimethylphenol],
-% édrox 3- met hox phenyl)nEtherne]b|s[2 E,l- .
ypyd Pﬁ?P;EBYﬁéWRPhﬁﬁénékmethoxyphenol

4‘4{(£fﬁy9¥9x9 eE¥mAthy1¥LS?%L2&%[%e%¥§h§222¥3?h6”°
4. 4&‘”f4(ﬁ&ﬁwg§§ﬁﬂgﬂff¥$lﬁﬁ§5¥£8?SLQE3[ fethgipheyh pheno

4- &bys( iy dwyolx iy Len ohexyl pheno
{{ mw[(gmﬁgg?oﬁtégﬁ%£¥ gxstﬁg§%§§gﬁé?hy eﬁe?

4. %N?ﬂﬁﬁTﬁKﬂEﬂﬁﬁ@h%ﬂKﬂ}méﬁhylene]bls[2 6- dlmethylphenol],

4, rox - 4- met hoxyphen I)nethylene]bls[z cycl o
4. 4 i;ﬁpﬁgﬂﬁ nyl)methy enelbis[2,6 dlmethylphenol]
ene] bi s[2-(1, 1-

2, 2ﬁﬁgéﬁ%lédﬁq%ygﬂgﬁiéﬁ'%ﬁ%#igﬁ%}gnﬁthyl dlmethylphenoll,
4,44- 4(4Eh&ﬁ&b&@ﬂﬁwﬁ%ﬂﬂaﬁyﬁﬂgﬁ¥ﬂda&%%;wéﬁgfgfgP&?%—&imeihylphe

exyI 5-m ethyl phenol |,
nolA,4 4" nethylldenetrls[Z cycl ohexyl - 5- et hyl phenol ],
2, E [gs 4-di h droxyphenyl)nethylene]bis[3,5-dinethylp
2he 6? yd roxyp enyl)methylene]lbis[2,3,5- trimethylphenol],
4, di h Xyphenyl nethylene]bls[Z (et hyl et hyl
4.4 ﬁg4Lﬁ¥é Y¥g Yxemetﬁy enelbis{2,3, 6~-trimethylphenol],
f.a2 o7 B 2-hdado Ry BHAR I RAERY IR B Yy otk ' ety Lphen

ol]4 4' - (-3, 4- di hydr oxyphenyl ) nmet hyl ene] bi s[ 2- cycl ohexyl ph

enol ],
4,4 gidacBfll]gzdhmpn@mnyhéﬁn&m&heush@[%[-%yr@%ﬂ}a@%e-%&ylphen
10

01],4 4' -[ 4-[ [ bi s(4-hydroxy- 2, 5-di net hyl phenyl ) net hyl ] phen

4 4'¥HRW?HEX1

4, - roxyphenyl)methylene]bis[2—cyclohexyl-s—methylphen
oll, '
4,4’—[(3-methoxy~4—hydroxyphenyl)methylene]bis[2~cyclohexyl—5—
methylphenol],
4,4'—{3,4—dihydroxyphenyl]methylene]bis[2—methylphenol],
4,4'—[(3,4—dihydroxyphenyl)methflene]bis[2,6—dimethylphenol],
4,4'*[(3,4—dihydroxypheny1)methylene]bis[2,3,6—trimethYlphehol
1.

4-[bis(3—cyclohexyl—4—hydroxy—6—methylphenyl)methyl]—1 2-benze
nediol, 4,4',4",4"" (1, 2- -ethanediylidene)tetrakisphenol,
4.4',4",4"'—(1,2—ethaned1ylldene)tetrakls[2—methylphenol],
‘4,4',4",4"'—(1,2~ethanediylidene)tetrakis[z,6—dimethylphenol],
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| ene] bi s[ 1, 3- benzenedi ol ],
4, 4" - met hyl enebi s[ 2-[ di (4- hydr oxy- 3- net hyl phenyl )] neth

yl ] pheno 1,
4, 4' - et hyl enebi s[ 2- [ di (4- hydroxy- 2, 5-di net hyi phenyl )]
methyl]p 47 henol,

, 5-di met hyl phenyl )]

4 '?rq'é'?"r_]@?%ph'y‘lhg-g‘%) %Iﬁ{gﬂ}ﬂérge%ﬂﬂ/gé%){(figene Jtetrakisphenol,
4,4 .4'4" ' ' - 4 V- 6-
th lnﬂ*ﬁAﬁﬁﬁ%ﬁﬁﬂiﬁéiﬁﬁéﬁfa@%ﬁgf?ﬁgné){Q%ggﬁ‘sgafg¥59&ethylp

| phenyl) ]
hei&‘,r‘:g't)-'( I3 , ghﬁﬁe'ﬁlt (;%Hh}i&ﬂw#m?éf@*leﬁﬁé TR TR ENS)s O Hehr1Pheno1t,
2.3 @@?%?*ﬁf-damﬁm&ﬁw Ymsphariene 18- It Swd B freniHstd ) |
4 % 6.1 § 25 P ROy e PP BbeR Ly Med i arvec)bizriZn 6l-aiimarthy Lphe

noll12-(2-chloroanilino)-6-diethylam nofl uoran
2-(2-chl oroanilino)-6-dibutyl am nol uor an,
4. 2- N[ (2 dhpanoylyasi-netbostyshbykaTiRq | : -
6-diethy|am'no-benzo[a]??luo?gmnlré %bﬂ%n%ﬁbls[z'6_d1methylphe
nobl o' _pj s(2-chl orophenyl )-4,4' 5,5 -tetraphenyl-1,2' -b
: {(imdaz _ole),_1,3-dinmethyl-6-diethylamn nofluoran,
2. ;2 aﬁ ? iai?%@%‘? T Ayre therpphonyid methydearbis(3, 5-dimethylphe
nol3,7- bi s(di net hyl am no) - 10- benzoyl phenot hi azi ne,
3-di et hyl am no- 6-chl oro- 7- ( A- et hoxyet hyl am no) f | uor an,

zrzg—ctl (a @-FB -5—- 7 1 . | Uor an 3 . x
e SR ALY usa 5 5-amethytone
nolgqcﬁoHohd@ﬂ1hydnbiypﬁ§ﬂﬁd)ﬂ%ﬁﬁ&ié@@fﬁygfQnmeE%%lethylphenol]
4 4An3?% them a hydroxyl group-containing compou ‘
- *havi{mg by dnaxyahamel etdnsienel b ©f 2 Sn€SRETE Bhy Yphenol ] ,
it is high in heat sensitive

refer since
4. 4? e gr_ %?%F&’?ﬁ&%waameémy ianekhits F 2anstianbethy BplyeoE] |,

re of them can al so be

2.2 LSS e T PR E20 50,01

use
2.2gfbup-nga§:ak9bmn9qrm@@%lelﬁ i triaryl nmet hane
structure can al so have na%ﬂgﬁ%EU|ﬁ%ﬁg rlmeéhy phenol],
2,2 -[(4-hydroxy—B—ethoxyphenyl)methylene]bis[3,5-dimethy1phen
ol],
4,4 -[(2—hYdroxy~3—methoxyphenyl)methylene]bis[2—(methylethyl)
phenol], '
4,4 -[(3—hYdroxy—4-methoxYPhenyl)methylene]bis[2-(methylethyl)
phenol],
4.4°-[(4-hydroxy-3-methoxyphenyl)methylene]bis[2- (methylethyl)
phenol],
2,2 ~[(2—hydroxy—B-methoxyphenyl)methylene]bis[3,5,G—trimethyl
phenol], : '
2,2 -[(3—hydroxy—4—methoxyphenyl)methylene]bis{3,5,6—trimethyl
phenol],
2,2 -[(4-hydroxy—3—methoxyphenyl)methylene]bis[3,5,G-trimethyl

phenol],
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di azi de sulfonic acid ester-bonded to it, for use as a
gui none di azide conpound. It is preferred that the
content of the colorant used in this invention is
from1l to 300 parts by wei ght per 100 parts by wei ght
48 of the polynmer having one or nore phenolic hydroxyl

e b o R R 1 S LRSS & - iy e thy ) p

to 200 parts by wei ght
heﬁﬁiﬂs or less gives an advantage that the adhesive
bet ween t he photosensitive resin film and

th
F%S% tFarE- ﬁse@b@ﬂyphﬁnyﬂémeaﬁQQWm@ﬂ%I%[@Obo@aﬂﬁuhéthylph

eanFd in the photosensitive resin conposition of th
Invention, it can be considered to -use one dyestuff
two_or nore dyestuffs

4, OF - P{ HAN Er HHIED .
or organlarpigzgn%ghgéygﬁ i&?@?hgﬁepﬁlbééiéné-6rtrimethylp
hemmtk, dyestuffs and one or nore organic pignents in

conbi nation, or to use one or nore heat-sensitive

4, *{:01Uﬁfwwwmymﬁnm@fhwéﬁe]QXS%EU“ &S 'Himethyl

or to use one or nore 1 norganic pli

inat i ,
ett§agbgh§' nathenreht - sensitive col or- form ng conpounds

However, it is only required to

4" [ (50 easgy}ﬁgeny&%%ly@%}mgz - Exaobphesy bbhehsl | ,

use at
aprotic

4, 4S9HVBnhYﬂ§% Eﬁ?ﬁgkﬁ%ﬁﬁfﬁ%& |nC ug%g%%ﬁgxylphenol]

solvents suc

4. 4y-b(¢yhpdao |4y
y yhptiaokgphenyl) Medhya! éﬁﬂ“
dlnethylacetange andE%¥#e yI éyﬁ%%%ﬁﬁﬁgpﬁﬁ?ﬁﬁ%
su ﬁzagyﬂﬁPKHh9dm©thbxyphénglam%tﬂyléﬂHTH%QFﬁﬁhyclohexylphe

nolEbycol nononet hyl ether, ketones such as acetone
thyl ethyl Kketone, dllsobutyl ket one, and di acet one
4,49l qug rg_su eth acetate, propyl ene

gl §col nﬁﬁ§£ tﬁyﬁeﬁgﬂﬁypaﬁgfiﬂ@etaﬁde@ﬁﬂwlsHZﬂﬂYﬂkﬂhexylphe
nolpromati c hydrocarbons such as tol uene, and xyl ene,

etc. Any one of the solvents can be used, or two or.

4, 4" mdr{et -Gy duteny <Bne t b SPphE gl |
n §fﬁ g 01,1 44 '
| Breferred that the contentyl tﬁeysgﬁhz%# Egedar& fHmethyle
thyl methylphenol],
4,4 —[(4—hydroxy—3—ethoxyphenyl)methylene]bis[z—cyclohexyl—s-m
ethylphenol],
4,4 ;4"-methylidenetris{z—cyclohexyl—5-methylphenol],
2,2 —[(3,4—dihydroxyphenyl)methylene]bis{3,5—dimethylphenol],
4,4 —[3,4—dihydroxyphenyl]methylene]bis{2~{methylethyl)phenol],
2,2 7[(3,4-dihydroxyphenyl)methylene]bis[3,5,6—trimethylphenol
1., 4.4 —(3,4-dihydroxyphenyl)methylene]bis[2—cyclohexylphenol],
3.3 -[(2—hydroxphenyl)methylene]bis[5~methylbenzene~l,z—diol],
4,4 —[4—[{bis(4—hydroxy—2,S—dimethylphenyl)methyl]phenyl]methy
1ene]bis[1,3—benzenediol],
4' LI = . 7

4 methylenebls[z—[dl(4-hydroxy~3-methylphenyl)]methyl]pheno
1,
4,4 -methylenebis[2—[di(4—hydroxy-2,5-dimethylphenyl)]methyl]p
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invention is from50 to 2000 parts. by wei ght per 100

parts by weight of the polyner having one or nore

phenol i ¢ hydroxyl groups (a). An especially preferred

range is from 100 to 1500 parts by weight. Next the

method for form ng a heat resistant resin pattern 49
hemgohg t he photosensitive resin conposition of this
4;£yenp%%2bgg¥ expl ai ned bel ow. A substrate is coated

t ting lobenst [dVes Lepd ORPHSKHL | T

ubstrate can be a wafer %? 2???0%?? %%$§ﬁ?¥}g§%%YF?&ﬂ?thYl]P

S
h%ﬂo nide or the like, or such a wafer, on which an
osed of a netallic

| € and/or. wring co
4 9 %eftgﬂﬁen 1l zc%frpﬂegf—cgm hesry i 4 ey Ao DR dBA R pheny1 )

mat er | suc
coati ng

ImeShyQl@@ndihough not linited to them
. nmet hods i ncl ude spinner coating, spray coating, rol
-40at(Bng,- ddimethihe CoRld il j Gkness depends on
he%giﬂcogtggg net hod, the:ggqéﬁéiﬁéﬂhﬁ¥gﬂé}" Itlo%i @ ylimethylp
he3e8npési(pi-dimethyl andsiedhe i1Me QAL S, . )
3 geégorned to achi eve a driedbﬁI|ﬂ%¥%ckgg@gﬂggpqy%quythallde'
*15

fif S¥ReRhyhaninpd Elabeaceqt ed’ Wt brbheaminol actan
conpposition is dried to obtain‘a

2- PROERBERSLA L YL §SEN . .
‘Siﬁot osﬁé‘%‘ﬂ%’gn? sPrdtshpsiamisatlapran.For drying, it
hot plate, infrared

2~ {3 ghBd -
qhBiesdieth 1 Qo VSE &fbl%ifiugﬁggf&lar@nrange from 50C

) I{rquiation or the ltke I'n
- <~ N4V - B3O 4 yokanim N6t @1d OnsENRE b £ As required,
6- drying in two steps of afying atfgg%é?br 2 mnutes
q%%@@ﬁiﬁﬂ%ﬂﬂﬂh@%ﬂQﬁahﬁiﬁﬁér&n,2 mnutes or in nore
2,254 an.al so he enployed. Subsequently the
%g%é Pﬁﬂfé’ H sifi®h-fetmapSenyltaghat 8ds (imidaz

pho én
a mask having a desired

oleW,th chemical rays throug ;
pattern, for exposure. The chéhinafihyhys-dhethybaminofluoran,
X

2-aniliavi-o-ak thifs.e - Mivt iy 18l BSgiron rays,
rays, etc. In this inve BRI e erred to use

3. Trhes (dinathy366ino),- 10-beh® kAYR D 1 a g d ne (436

5 d;wg of a mercury |anp. ’
lethylamino-6-chloro-7- (5—ethoxyethylamino) fiuoran,

3 —diethylamin_o -6-methyl-7 -anilinofluoran,

3-triethylamino-6 -methyl-7-anilinofluoran

3-cyclohexylamino-6 -methyl-7-anilinofluoran . etc.

Among them, a hydroxyl group-containing compound having a
triarylmethane structure is especially preferred, since it is high
in heat sensitive temperature ang excelle.nt in heat resistance
Any one of them can be used or two or more of them can also be used
as a mi i

mlxtpre. Meanwhile, a hydroxyl group-containing compound
having a triarylmethane Structure can also have a naphthoquinone
diazide sulfonic acid ester-bonded to it, for use as a quinone
diazide compound .

- It is preferred that the content of the colorant used in this

in i i |
.ventlon is from 1 to 300 parts by weight per 100 parts by weight
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In the case where the resolution of the pattern is

i mproved during devel opnent or in the case where the
| atitude of devel opment conditions increases, the
step of bake treatnment can al so be enployed before

devel opment. A preferred tenperature range for baking
nore preferred

ofi $hkr g@y to ! d an especially m

range9 5391{58 Pr!i%%ggo%?lg ﬁﬁ)&‘.&ﬁ Ay tpetrewrlofgroups (a) .
Ant eapetdal hakprgresrbaOofLndR $EC everal hours. _

These ranges give advant gées thg?glﬁhieg ?%a%é@o%arts by weignt.
A pgpigrantecomtbntand Ghat pllte sdeve 1R i Vd Bt Y MiiQge that
+ho€ ‘ﬁé t.short. A heat resistant resin pattern can be

@o‘? 5+Y%n?‘r'ﬁ@n9’p'ﬁob@§erﬁ9m tthe mitnsae@rm.lﬂﬁiﬁei G:I’dsfslttjjd Milm and
thdYsih e _exposed area using a devel oper after

co?rplﬁéer?%[%ﬁgoigegﬁg uare. A preferred developer is a

t et rmaty AR sql ution or .an aqueous _

solution of a coméﬁn%‘qs%%ﬁvﬁ%@lqﬁllfaﬂsﬁ J e ghotosensitive
resfire tcrenralsaini v oftli @iy | @rgdipetdianal di;ym .
~_hydroxide, potassium hydroxi de, 'sgL i l?r%%cz}l)r Sithisddered to use

ORGSR ear bowamd.c igatdnt atineo udeCtd 3 RBre dyestufss
l.am ne, di et hyl am ne, di nethyl am noet hyl

h
or acé?étlg, PHERERES| 8% AJBLNEWDE, ofF i mdemimoetrhybre dyestufes
et hyl enedi am ne or

, hexyl anj ne,
andthEan%%&%eﬁé#%gfﬁm%ﬁésne%@wgéoq0 qihdo use one or

hexanet hy
moral Keddihes Seetse S Udild 101 o 3, PNE, QL _More in _
a an‘g:iénati on of the foll ovrgcﬁg ct gloglgoﬂllé“%ddgafi pUtGr o more

Yegpuyeattn suntbirest Nmptdly ko2af 9% I30RGre. i .

and N, N- di net hyl f ormam de, N, N-di net hyl acet gl’?i aren,arganlc pigments
: d!‘?ﬂﬁ hy?T s desal-denyitleet ongl@Pdforming compounds in
comﬂi?{fé{%a%r Iadee, al cohol s such as net hanol, et hanol

and TsopropanolCWEsted s utd eplerkeguilract sbayse at least one

of ggmy&@i@rg{d/gol mononet hyl ether acetate, ketones
such as cycl opent anone, cycl ohexanone, i sobutyl

ketEraenpaiiehs gt ik i I e,. The. developed film
i's trezgied by ri nsiéﬁgm\%vlh?hu% ger}l ’t}_l\llgolp}qepﬁ}ggcggré}ude polar

R i e TR e

ylacetamide, and dimethyl
sulfoxide, ethers such as tetrahydrofuran, dioxane, and propylene
glycol monomethyl gther, ketones such as acetone, methyl ethyl
ketone, diisobutyl ketone, and diacetone alcohoi, esters such as
ethyl acetate, Propylene glycol monomethyl ether acetate, and ethyl
laqtate, aromatic hydrocarbons such.as toiuene, and xylene, etc.
Any one of the solvents can be used, or two or more of them can
also be used as a mixture.

It is preferred that the content of the solvent used in this
~invention is from 50 to 2000 parts by weight per 100 parts by weight
of the polymer having one or more phenolic hydroxyl groups (a}.
An especially preferred range is from 100 to 1500 prarts by weight.

Next the method for forming a heat resistant resin pattern
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al so be added to water, for rinsing treatnent. After
conpl eti on of devel opnent, the developed filmis heat
at a tenperature of 200C to 500C for conversion into a
heat resistant resin film The heat treatnent is
performed by heating stepw se froma sel ected
ustienp athat 1O I3 tinuously at. 51 a constant
oD aal PR ek ggtttlg%p%%%ﬁﬂ SPRA G Hithitod N¥ention is

explpdges. bedowexanpl e, heat treatnent is performed at
130C, 200C and 350C for 30 m nutes each. As anot her

et hOd, SReatFate atis  ouaisédntw g e fHOMPRABsensitive resin
0 400C taking 2 hours can also be

5 ure
coéﬁpgggﬁé?m PeHiPF BEnte anianr bei o Wakexf ofmed 1ieom, ceramic,

galbeuRhpt Qsengd iV t resistant conposition of this
i nventi on cz:fndriel %!5 tﬁ%eegsiﬁdrore%é%lae‘?a%%raOﬁa‘sbitvhtamlelectrode
and Ayerwiofirgy $oMpeeBdUSE fective. coat of a
sem conduct or devi ce, %Weﬁzt% Ja@g’ratt?rréfigfcﬂl?}& 3% |9ARFeT. gold
OF a“Hiprivaybased rmagal o shirdindNS {NoRALKAPE: 1imited to them.
ielectric |.ayer of an organic electro-Ilum NESCent

Coali i nethpds” Hraimdes sPhhsernveod iy i Sspxayaidting, roli
les, but is not Iimted

I [ ef grence {0 exan
coatt%ﬁé’:agbf%&{' tﬁé?e?‘a‘?‘%a\’ﬂg ﬁgR{“eFhiﬁgneapaﬁﬂ)énﬁssonothe coating
methbd , phakos It | i onpositions in the exanpl es

at - Secor ai AGCL BLPRESEON Bk Wae remoatitipn, etc.

wer e eyal uat ed accor ng _ ! \
Usupil dtuthe aroatf i M a's0pERELIIMLE {aSSA#{%\gé;‘ﬁéggl'i'&gCE&‘nntnickness |

silicon wafer was coated wth a pho

of Qolpési L66nwaher ei nafter called a varnish) to have a
of 14 to 16 m after pre-baking, and

fi I.ﬁ%t hi ckness
pre- Daked St StRFEHe 2cantietiesvitisi tige aphotopkakative resin

 comp&9etLH vel opi appar atus Mark-7 produced by
“Tokyo E e%’tn (rﬁ&%e‘ﬁe&.") ?gtgslg‘b?aﬁ’IHOEOWbthminém r@siposition
£ildi | nFoxr 2arfi hip t Ricknes suri.ng net hod Ranbda A

. STM 602 prgd.ug]e Iibyk’%’gi ’?ﬂ‘“%%%ﬁr%@r% n Wi%. 2oVeRe dhot plate,
infugesed sediiar RASH Rl £1Paked e?%m%%\f%t%:%d rfaa.lnlgr{aB f%toma50°C to

150°rce§:'gla:0tli Xu?.nute to sever
al hours. As required, drying in two
steps of drying at 80°C for 2 minutes and subsequently at 120°C for

2 minutes or in more steps can also be employed.

. Subsequently the photosensitive resin composition film is
irradiated with chemical rays through a mask having a desired
pattern, for €Xposure. The chemical rays include ultraviolet rays,
visible rays, electron rays, X rays, etc. 1In this invention it is
preferred to use the i-line (365 nm), h-line (405 nm) or g-line
(436 nm) of a mercury lamp.

In the case where the resolution of the pattern is improved
during development or in the Ccase where the latitude of development
conditions increases, the step of bake treatment can also be

employed before development. A Preferred temperature range for

baking i i
g is from 50 to 180°C, and an éspecially more preferred range
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i ndex of 1.629 and a cured filmat a refractive index
of 1.773. 3) Exposure A reticle having a pattern was
set on an exposure machine (i-line stepper DSW 8000

produced by GCA), and a photosensitive 52 resin film
was exposed to the i-line at an intensity of 365 nm

id eondbhf «exposure periods of tine. 4)
Devgf“opneﬁ %ﬁtodgva &r%@%‘b%# Aegd odvaf kt e riveu bedkilng is from

10Tekgondkact seRerklithdui@s Usedsd @ sprayin exposed
filmwth 2.38% tet ranet hyl amér%ﬁ.“%fgnsr%w%ﬂ%g}’ ntages that the

TeaGtdobs PEodreisse satwelQ. rad fefatl G heS @RS O e can also

and at 0 rpmfor 40 seconds, spraying It

it to s
beaigcgpg Fﬁ}PrTO seconds, allowing it to stand for 40
secopd rinsin it at 400 rpm using water, and
edt E%%gﬁt?% SIS BatbpER. caB) bal divmmédnfrom the

drying It a
pPhotosbak9sepsiftd &4 ter..conpleti on of exposure and
Aol %dﬁfpéﬁgltn?qpif Fﬁr@ot&f FEMANHiNh thesexpased area

flevel opnment, the deve ne
usingeaambwpagepabEesd (ddhddRDt romed in 1:1
qeidth (hereinafter this ti n%l%]s%| %gd € 3PS runf* preferrea
SRR ¢5 2itrhranstihvibatinhbstun HqueAheibt@ & or an agueous

solr\ﬁfioclnm ifon The minimum pattern formed after the

%)E)a iU eig%%‘&?‘éu{lﬂg%homgeaqd{cwm Sﬁjﬁﬂlf alesaﬁutthaﬁolamine,
diebhy3Wiing uce potosensitive resin filmwas

heated in ah%nt%(r?lo'geﬁCEJ PR artY$59%kde coneehasaiion Bgdroxide,
‘sodppm or ¢&BSInate 140C for, 3

%i ] nutes_. and heated up to- .
i 212305_: taking 1 hour, being heat-tr&3FBERaEes20c t¥pthylamine,
leRBytamisieng me thydEnigas, OVPidd il P O D i
aceFOrY-O Thernmo  Systens Co., Ltd.),t{#i;) prOd'UCG&%ﬁ%glr]%%Mlnoethyl
- Pi-fir (AéBethgd podave thegial , fdimdthydar@H Sa#iyi OePhacrylate
'cycggﬁéﬁﬁ %lfgism' né%gf After the production of a cured .
g 1 BBgre erRpdiamige or hexamethylenediamine. As t
he
case may be, tq the alkaline aqueous solution, any one or more in
combination of the following can also be added: polar solvents such
_ as meethyl—z—pyrrolidone, N,N-dimethylformamide
N,N—dlmethylacetamide, dimethyl sulfoxide, Y-butyrolactone and
dimethylacrylamide, alcohols such as methanol, ethanol and
1sopropano;, esters such as ethyl lactate, propylene glycol
monomethyl ether acetate, ketones such as cyclopentanone,
cyclohexanone, isobutyl ketone and methyl isobutyl ketone. The
developed film is treated by rinsing with water. Also in this case
an alcohol such as ethanol or isopropyl alcohol or an ester such
as ethyl lactate or propylene glycol monomethyl ether acetate can
also be added to water, for rinsing treatment.
After completion of development, the developed £ilm is heat
at a temperature of 200°C to 500°C for conversion into a heat
resistant resin film. The heat treatment is performed by heating

stepwise from a selected temperature or heating continuously at
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was cal culated fromthe foll ow ng fornul a. Degree of

shrinkage (%9 _ (Filmthickness after devel opnent -

Film thickness after curing) = Filmthickness after

devel opnent x 100 9) Evaluation of storage stability

of conposition 53 A varnish was allowed to stand at
a 28Gsftent2 reeeksny gandeiR r Qi was carried out as

described in the above %tgtﬁhrlagﬁgﬁrag)@eﬁ%nge for 5 minutes to
5 photreserBot iastdnp MaS Hdn 1@l A4ate val yat j o o

of _adhesion property A silicon §ﬁ53??a§%}§£§m%§a§tgﬂu)c. 2007C
ang 3903CvEPRi 3 manhdes addd.m Akhiagkrass HetHddMheating at a
coﬁfstt%;tpre' b%ki ng, and pre-baked at 120C for-2 ninutes

USIRG “d Hot TFOM BEOPRaNpRE Ak el dvet 0PI gaBppar Athdtirs can also
beMafkidyell 0duced by Tokyo Electron Ltd.). This film

was placed in an oven and cured at 170C for 30

n

m nutles vt rBeAs@hn32PCshArfs (S o P ] e} i i
~_ polyinmde film shand e Al e M s8R, Shd hotosensitive
- hegbxygenstonhcenmpatsian A0%s ThesCUnRndildR & CHE 1ed. for
,-exafugrgalattice of 10 lines and 10 rows at 2 nm ’
imtervdls 2 W%‘@i@pfﬂgﬁmq _tqﬁa(mam%_dﬁ)corﬂ?gﬂfdxv,? d PRVtective
u . ver it and stripped. e nunber o

codE Rl SemiteiWear dRiG Gy drbdniericven ddelectric £iln of
a meMalilatbert Reriadhesi-on: PLo ...Before the eval uation

by thety§t ri pgilng ?E}S:?H lg{‘h%%:% B3G5 9Rs ddGdjesditsle layer of

- an proenhice sdiect oAkl dsded P efidit | 400 hours. A
- sanpl e having |l ess than 30 squares peeled was accepted

and a sanple having 30 or nore squares peel ed was

rejected. The PCT treatnent was carried out at
saturation conditions of EXAMPERE 2 at nospheric

pre sis Exanple 1 Synthesis of hydroxyl
gr oﬁg#%%%%?%ggﬁalﬁ f%’o‘??@ Plov ip gefipyencer bgeexamples,

. butsis aem 1 k6 Ged thd . L
. é,gz- bi s(3- an ng'iel %-%ﬁ%%’h%%‘f%e%‘ﬁ BBFLprBARgccapabilities
o AHBh cehecs e ndshi. 21 v (Ped ifD! sl cidyl her

were di ssol ved i nto 100 gdg’f}nﬁg%ﬁ%g-oﬁﬁ %%I gg%éoﬁ?am‘p_les were
- evalugted agperdfiegsbbuthen feddowanlgetelt®oakbC. I nto it,

1) é%ﬁéﬁﬁ%iég‘g%t£h§%6333312ivilrgggi)fgan:rinE|litic

A 6-inch silicon wafer was coated with a photosensitive resin
composition (hereinafter called a varnish) to have a £ilm thickness
of 14 to 16 um after pre-baking, and pre-baked at 120°C for 2 minutes
| using §1 hot plate (coating and developing apparatus Mark-7 produced
by Tokyo Electron Ltd.), tq obtain a photosensitive resin film,
2) Film thickness measuring method

Rambda A STM-602 produced by Dainippon Screen Mfg. Co., Ltd.
was used to measure pre-baked and developed films at a refractive
index of 1.629 and a cured film at a refractive index of 1.773.
3) Exposure

A reticle having a pattern was set on an exposure machine

(i-line stepper DSW-8000 Produced by GCA)', and a photosensitive
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chl oride dissolved in 50 g of GBL was added dropw se

to ensure that the tenperature of the reaction
solution did not exceed OC. After conpletion of
dropwi se addition, reaction was perfornmed at OC for

54 4 hours. The solution was concentrated using a
was ,add

reb0haf Y1 RUADO, d [it f_1aqluen d

to obtain a rf’?g r c?xey(% %%g}:g)lﬁpi-'cggﬁ?gi%% g aci &ngﬂ’ljfydf’%d%w nm for
diff¢renpr espocadebperhoakoblrowing . formnula. OHO\ | |

~ OH NN JHFCCFHO O O Hydroxyl group-containing
4) Revelopgartde (a) Synthesis Exanple 2 Synthesis of

hyd{{?x%I oui)- contai ni ng di am ne conpound (b

Ei gHt € %"%{% ngrrRRaFRLREE (Magk-foprpdureBAbRy Wekyo Electron
Ltdi ps d.,Lns;10 f_acetone _and 17.4 (0..3 nol e)
(gf’sp%égl e%%ggxi ’gg{t-'ta%grayﬁggsopa“ Sﬁpﬂ/§§%coglléﬂ‘ tyith 2.38%
tetddte th Wl &mbhi6n § ' 0) 4tk | 4 211
nol e) ojfﬁ 4-nitr o%g%%%%ﬁ%r+%é§?§s%%%ﬁl% a%O%POrﬁPm for 10
seasatetahkowisg atideto dsbamiset 6f bph €8PPhBt sBRoAks, spraying
.. dropwi se addition, reaction was performed at -15C for
it ﬂgﬂgﬁrfé?r &R ePRIAY e Agdomimdel Wa® shendrigimit0etbdands, rinsing
it LB 4 %rBJerat.ure, fo precipitate _a white solid. It ‘
SLEEAE Y r ANDATYAR Dt et 390PatpRFOoRL0 seconds.

was coltl
5} 28@cul¥tiloh Yo id was placed in a 300 nL
st ai nl ess1 st eelrﬁlacﬁ{oostb%}gs\/%?i%}}%ydi spersed into 250 niL

of MEtkylcaghlosdiyer eth®ire Gn@f dé\(}/&gﬁﬂ)ﬁ\}glg{: 9%%%@9@10pment

. being added. Into the mXxture, hydroge _
tlmﬂn@fb@uaﬁcﬁ.mImgoapiﬁalilﬂ@nfhn@nﬂpé@ézﬁﬂ@}ir{ ]aAG/1Y) was formed
er

in ]\gg'édfie frﬁ{;&%&&%{f%%&ﬁ&%&% et tdve t?nglsﬁpgslmmsexposure
L L T
6) Calculation of resolution -

The minimum pattern formed after the optimum exposure time
was employed as the resolution.
7) Curing

A produced photosensitive resin film was heated in a nitrogen
stream (oxygen concentration 20 ppm or less) at 140°C for 30 minutes
and heated up to 320°C taking 1 hour, being heat-treated at 320°C
:Eor.l hour, using an inert gas oven (INH-21CD produced by Koyoc Thermo
Systems Co., Ltd.), to produce a cured film (heat resistant resin
£ilm) . |
8) Calculation of degree of shrinkage

After the production of a cured film, the degree of shrinkage
was calculated from the following formula.
Degree of shrinkage (%) = (Film thickness after development - Film

thickness after curing) + Film thickness after development x 100

9) Evaluation of storage stability of composition
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m xture was filtered to renove the pall adi um conpound
used as a catalyst, and the resi due was concentrated:
using a rotary evaporator, 55 to obtain a hydroxyl
group-cont ai ni ng di am ne conpound (b) represented by
the follow ng fornula. The obt ai ned sol id was used

for %g%hgn as it 0 HO CH / O / NN \
B "R W%rB?yFt&Pgu&tcozrﬁ & fiolyg 2 weeks, and
paﬂtaﬂhﬂﬁg(hhs 5&9%5]8&' §u€xégph§s§r§ﬁghh§ﬁ' ?hgf Béé%oﬁré' through

gr oup- cont ai ni ng di am ne teen pol nt Totr
5) ( 0.Therte) taferds dnivic:y4 - masi rupéxer@mmy\p@téh ssol ved
into 50 nL of acetone and 30 g (0.34 nole) of

10)pr%W?-‘éﬂElo’éx?ﬁeadléﬁ'u%ll@lhepsgpa!:tyn was cool ed to -15C.
solution with 11.2 g (0. 055

| nt
mr)]I 3) Jico&pﬁflﬁgf:?:e%ﬁc‘i’%s FrIFeYFitd gsvavpiishritedmane a £ilm

[ ] d d Af t
8 NS HE b B OB En Ao o 130 2o

mimardoumadat gl hdd 1a\ft@r 80BRYNhE amd RRRAUAS

t enperature was ?eturn((edoto r%o?n terrpe?:g l??'(;e Bgﬁgattﬁls Mark-7

WM Besrppiletieravadtabl ) ectied 0¥ ilhibds Pidted -E.h'ﬁ an oven
preci pitate_was dissolved into 200 nL of GBL, and 3

andof’urﬁ% p&l 13207C hozaBloninuteaddad. thhe at 320% Wos 1 hour, to
0 a bal | oon contai ni.ng hydrogen
ot EA BTN B3 e, Bhe i g ﬁﬁlﬁ/\ﬁ§r€6ﬁﬂ|9ﬂﬁé&%ﬁgr (oxygen
oon

conteafrh@ e albyne, 'f'lhélcﬁnpgd ¥gi’?‘8‘§€ﬁg€“§ ﬁ% uilL,%rm a lattice of

not deflated any nore for
10 kines iangl 10aowoati Nmadi wtbivhhe , i 00681 865n B8Rk COfademark)
installed as it was. After corrpletlon of stirring,
adhegivgatpRei WAscehpokinto vaeveembvedndbytfippeat i orhe afdnber of

peei hg Ss%lu%trle%n omlﬁ:s c?fo nfg(r)] t rs%tu%%etso v?ashatlch)ur?{rgcllm}:o evaluate the
adhesion property. Before the evaluation by the stripping test,
the cured filmrwas subjected to a pressure cooker test (PCT) for
400 hours. A sample having less than 30 squares peeled was accepted
and a sample having 30 or more squares peeled was rejected. The
PCT treatment was carried out at saturation conditions of 121°C and
2 atmospheric pressures.

Synthesis Example 1

Synthesis of hydroxyl group-containing acid anhydride (a)-

In a dry nitrogen ' stream, 18.3 g (0.05 mole) of
2,2-bis(3-amino-4 -hydroxyphenyl )hexafluoropropane (BAHF) and
34.2 g (0.3 mole) of allyl glycidyl ether were dissolved into 100
g of gamma-butyrolactone (GBL), and the solution was cooled to -15°C.
Into it, a solutionwith 22.1 g (0.11 mole) of trimellitic anhydride
chloride dissolved in 50 g of GBI, was added dropwise to ensure that
- the temperature of the reaction solution did not exceed 0°C. After

completion of dropwise addition, reaction was performed at 0°C for
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using a rotary evaporator. To the residue, ethanol was

added for recrystallization, to obtain the crystal of

the intended conpound. 56 HZN I \ NNA/NHZ / Chi O

| QJJTI ~~/ " Hydroxyl group-containing diamne (c)

Synt hesi s Exanple 4 Synthesis of hydroxyl
4 HHQUP- C LALNY; di,am ne, (d) Fifteen point four grans

o oray or 318k A o eniasion w5388 o edoregvaporator.
andntb 1M0tet off aging,an 7. .3 I f.

propyl ene oxi de, and tﬁg gg%%t#gﬂn%gé gggle q%%n-lgc.hydroxyl
IreyR icenbainbhatacid antsoinidon| Y tﬂep&%s%rg:e(@#tyl Bl €b11iowing
£ of 4-nitrobenzoyl chloride dissolved in 100 of

oL 3ne was gradual |y added dropwise.  After
conpl etion of dropw se addition, reaction was
perfornmed at -15C for 4 hours. Then, the tenperature
i . Q. -PRpperature, and the produced

@gcteqd by fiftration. Then, as

NE . the crystal of the

Oy ils ONH2 H2N N/ OHO
4 Hydr oxyl group-containi ng diram (d) Synthesis
Exanpl e 5 Synthesis of quinone d?azi de conpound (e) In

a dry nitrogen stream 16. 1 g (0.05 nole) of BisP-RS

(trade nane, produced by Honshu Chem cal |ndustry

Co.., Ltdly95Adv2eg88urgceptaiming) agtid anhydride (a)
Sy, b AY 20t 450 g of 1. 4-di oxane, and the
Synflﬁgﬁgglaaﬁir gﬁ'\,&@?xgg.r g?%#s—w'ﬁ%?ﬂ:ta%fgg%] &gieaglﬁ.enreatcuormepodnn& o( b)

triktglyteen r;eomue:dlr\&et Brafisd(0f 08 ol PN BANRSWAL e so1ved
in 100 mL of acetone and 17.4 g (0.3 mole) of propylene oxide, and
the solution was cooled to -15°C. Into the solution, a solution
with 20.4 g (0.11 mole) of 4-nitrobenzoyl chloride dissolved in
100 mL of acetone was added dropwise. After completion of dropwise
addition, reaction was performed at -15°C for 4 hours, and the
-temperature was then returned to room temperature, to precipitate
~a white so_lid_; It was collected by filtration and dried ih vacuum
at 50°C.

Thirty grams of the solid was pPlaced in a 300 mL stainless
steel autoclave, and. dispersed into 250 mL of methyl cellosolve,
then 2 g of 5% palladium-carbon being added. Into the mixture,
hydrogen was introduced using a balloon, and reduction reaction
was performed at room temperature. After lapse of about 2 hours,
it was confirmed that the balloon was not deflated any more, and
the reaction was terminc-;ted. After end of reaction, i:he reaction

mixture was filtered to remove the palladium compound used as a

catalyst, and the residue was concentrated using a rotary evaporator,

55



dropwi se to ensure that the tenperature of the system
did not becone 35C or higher. After conpletion of
dropwi se addition, the solution was stirred at 30C
for 2 hours. The triethylanm ne salt was renoved by

.filtration and the filtrate was added into water, to
itate was coIIected by

Ipr%plﬂgaatlog The reci
f| tration an Yed P57HY-GOVERtRIR e yhaminge olS’P&!R‘Pund (b)
reprfsbNoee i @Rkdeo£9 epmaae
fol | owi ng Brielorrru a OWI\EHQE‘E é@)]& /rr?% %‘?&R%d ejo was used
fos0predctiiomui amonet diragi de conpound . (e) Synthesis
Exanpl e 6 Synt hesis of quinone di azi de compound (f)

a dry nitrogen strean1 15.31 g (0.05 nole) of
A 3 -oHproduced by Honshu Chem ca

0.28 g (0.15 nole) of
nylic acid chloride
{0 450Hg 4-di xoane, and the
HNf ef¥per at ure was adjusted to enperature. Into the
solution, a solution with 15.18 g of triethylam ne
m xed with 50 g of 1,4-di oxane was added to obtain a
qui none di azi de conpound (f) represented by the
fol | owi ngHfaroxya grodgsebnkednfiay Syahlgsi §v)Exanpl e
5, 68 CH3 - O Q/ COQ N2 & 102 CU|none di azi de

SyntheségnBxemplesgnt hesi s Exanpl e

Synthesis of hydroxyl group-containing diamine (c¢)

In

Fifteen point four grams (0.1 mole) of 2-amino-4-nitrophenol
- was dissolved into 50 mL of acetone and 30 g (0.34 mole) of propylene
~oxide, and the solution was cooled to -15°C. Into the solution,
a solution with 11.2 g (0.055 mole) of isophthalic acid chloride
dissolved in 60 mL of acetone was gradually added dropwise. After
| completion of dropwise addition, reaction was performed at ~15°C
for 4 hours. Subsequently the temperature was returned to room
temperature, and the produced precipitate was collected by
filtration. ‘
The precipitate was dissolved into 200 mL of GBI, and 3 g of
5% palladium-carbon was added. The mixture was vigorously stirred,
and a balloon containing hydrogen gas was installed there.
Stirring was continued at room temperature, till the hydrogen gas
balloon was not deflated any more, and for further 2 hours, stirring
was continued with the hydrogen gas balloon inétalled as it was.
After completion of stirring, the palladium compound was removed
by filtration, and the solution was concentrated to a half amount
using a rotary evaporator. To the residue, ethanol was added for

recrystallization, to obtain the crystal of the intended compound.
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Synt hesi s of qui none di azi de conmpound (g) In a dry
nitrogen stream 21.22 g (0.05 nole) of TrisP-PA
(trade nane, produced by Honshu Chem cal |ndustry Co.,
Ltd.), 26.86. g (0.1 nole) of 5-naphthoqui none di azide
sul fonylic acid chloride, and 13.43 g (0.05 nole) of
4- napht hoqui none di azi de sulfonylic acid chloride
wer e dissolved into 450 g of 1, 4-di oxane, and the
t enper gt ur@ gs justed to roomtenperature. Into the
HoNsolut LEDQ, ol W.ion W) 12.65 g of triethylam ne
d wiifh 50 df of -d| oxane was added to obtain a
qUigfong{di azi de&Q cotmpoand (g) represented by the
followmng fornmula as descri bed for Synthesis Exanple
5. Oo CH3/ CH3 QOO cyN2 N2 HQ1 VI02i02 00 2
1 Quinone diazide compound (g) Synthesis Exanple 8
Synt hesi SHQﬁIﬁ&WOQQO@baEOQQaﬁ%%%UMagﬁ)né & dry
nitrogen stream 11.41 g (0.05 nol'e) of bisphenol A
Synihgsie Eaxagpple ¥ nol e) of 4 naphthqu|none di azi de
Qnylic_ acid chloride were dissolved into 450 g of

Syn%ﬂgsago)tegn gy%xlhegr@,{m%mmgs qiaming ubdkd to
SRS B o0 0 o b S o
was1d4s80aXWE MaH aij@@dmf.ogfég;a ehq:oquegl ﬂ]c?nf7 d%; a?ynﬂ 3 mole) of

compound (h) represente OW Ny
progesentbegitier, ayat ke §015¢2BR! @a2 cPoled to -15°C. Into the

solution, a solution with 20.4 g (0.11 mole) of 4-nitrobenzoyl

chloride dissolved in 100 mlL of acetone was gradually added dropwise.
After completion of dropwise addition, reaction was performed at
-15°C for 4 hours. Then, the temperature was returned to room
temperature, and the produced precipitate was collected by
filtration. Then, as described for Synthesis Example 2, the

crystal of the intended'compound was obtained.

NH,
H

OHO

Hydroxyl group-containing diamine (d)
Synthesis Example 5
Synthesis of quinone diazide compound (e)
In a dry nitrogen stream, 16.1 g (0.05 mole) of BisP-RS (trade
name, produced by Honshu Chemical Industry Co., Ltd.) aﬁd 26.86
g '(0. 1 mole) of 5-naphthoguinone diazide sulfonylic acid chloride

were dissolved into 450 g of 1,4-dioxane, and the temperature was
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N2 @ CHQOCH/ OO IOz 3 Quinone diazide conpound
(h) The conpounds, photo acid generators, solubility
speed enhancers, etc. used in the respective working
exanpl es and conparative exanples are shown bel ow. OH

HO1' .. CH HCCH HOI i | HRCCCH2 i H2 :PMH
3 CCo
ad?t@t&(igat& E’.‘O%gl @én@éra‘ﬂ:gf'e Ig?b F@h@éd}%ﬁlp &BQ So%uTion with

10T12§P£ﬂﬁtfueiﬁyﬂéﬁlﬁﬁ mlkéb.Withtsoh@GE%ICBEHSG&aﬁé was added
CAF9SG3 S+ O S-C2 WPAG 314 WPAG 505 WPAG 567 19 O CH3
drepeise tergnspee that she dgmpeynatureHs thwpA@s38m did not become
AG-360 0 3\ H3CGOH S+ -0-11 CH3 H3C- i C NS+
35° IxogAfter completion of dropwise addition, the solution
was stirred at 30°C for 2 hours. The triethylamine salt was removed
by filtration, and the filtrate was added into water, to cause
_precipitation. The precipitate was collected by filtration and
dried using a vacuum dryer, to obtain a quinone diazide compound

(e) represented by the following formula.

No
uoow o- (I
. Cz 02 , H
55 56 5 U
Qo Qo 0Q 0Q '

Quinone diazide compound (e)
Synthesis Example 6
Synthesis of quinone diazide compound {f)

In a dry nitrogen stream, 15.31 g {0.05 mole) of TrisP-HAP
(trade name, produced by Honshu Chemical Industry Co., Ltd.) and
40.28 g (0.15 mole) of 5-naphthoquinone diazide sulfonylic acid
chloride were dissolved into 450 g of 1,4-dixoane, and the
temperature was adjusted to room temperature. Into the solutic_)n,
a solution with 15.18 g of triethylamine mixed with 50 g of
l,4-dioxane was added to obtain a quinone diazide compound (f)

represented by the following formula as described for Synthesis

Example 5.
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OCH3 \ I \' ' WPAG 372 BDS-109 D phenyliodoni um
nitrate 61 CH3 CH3 OH OH HO OH HOHRC / CH3 H3C CH3
H3C CH CH3 CH3 CH2OH HOH2C OCH3 6M 24XL 4M 26XL OH
Ao MML-TP26XV-MF OH OH OH OH H3COH2C / | CH3 H3C
CH3 HOH2C / CH2 / | CH2OH CH \I 3 CH20CH3 CH3 CH3
AM==26X DM.- MBPC OH O, OH H3COH2C / CH20CH3
H3C-- G- CH3 H3C''

BOOH2C CH20CH3
DM PC DML- PT;
npar ati ve Exanpl
.01 g (0.025 nol e) Jof
et her d 1.24 g (0.005 nol &Pzof

1,3-bi3§%-aninopropyl)tetra t hyl di si | oxane were

dissolved into

QO

#PTBP OH CH20CH3
a dry nitrogen
4, 4" -di am nodi phenyl

strea

Quinone diazide compound (f}
Synthesis Example 7
Synthesis of quinone diazide compound (g)

In a dry nitrogen stream, 21.22 g (0.05 mole) of TrisP-PA
(trade name, produced by Honshu Chemical Industry Co., Ltd.)}, 26.86
g (0.1 mole) of 5-naphthoquinone diazide sulfonylic acid chloride,
and 13.43 g (0.05 mole) of 4-naphthoquinone diazide sulfonylic acid
chloride were dissolved into 450 g of 1,4-dioxane, and the
-temperature was adjusted to room temperature. Into the solution,
a solution with 12.65 g of triethylamine mixed with 50 g of
1,4-dioxane was added to obtain a quinone diazide compound (g)

represented by the following formula as described for Synthesis

Example 5.

CH CH 0 2
1 3 ] 3 N2 N2
OFOFO= o OO
" CH,
f o
oQ | o : 1

Quinone diazide compound (g)

Synthesis Example 8
Synthesis of quinone diazide compound (h)

| In a dry‘nitrogen stream, 11.41 g (0.05 mole) of bisphenol
A and 26.86 g (0.1 mole) of 4-naphthoquinone diazide sulfonylic

acid chloride were dissolved into 450 g of 1,4-dioxane, and the
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50 g of N-nethyl-2-pyrrolidone (NW). Into the
solution, 21.4 g (0.03 nole) of the hydroxyl
group-contai ni ng acid anhydride (a) was added
together with 14 g of NMP, and reaction was perforned
at 20C for 1 hour, and then at 50C for 4 hours.
terfphisagqientdays ad as%eﬁoféltfc%}n Welnfpefralthr® (Olgﬁo"ﬂllc?)solutlon
of N, N-dinethylformam de dinmethyl acetal diluted by
a SojubiomVriwds HdEZ dr @fwi seietlakiagidd mikedewith 50 g of
After conpletion of dropw se addition, the solution
L. 4pdslosang aips added forobtadnr g, quen@mmmqﬂmompound (h)

rep%%)slgntfrcli 'g‘ay -I;:g?e %{\ﬂmlngtt I none d(iﬁa z1 48 Cogaorunsdynthe51s

ExainEny Chenlcal I ndustry Co. Ltd ) as a conpound
havi ng one net hyl ol group and 0.42 g of WPAG 314
(trade name, produced by Wako Pure Cheni cal
I ndustries, Ltd.) were added to 40 ¢ 8f t he obt ai ned
pol ymer solution A (polynmer weight: 12 to obtain
a photosensitive polyimde precurs

eU v-a" on as
“vaLni sipfy. _The obtained var ni SF wg @ to eval uate
QOO apabilities as dé ed before.
QpAr at | aﬁ%le 2 In a dry nitrogegostream 15.1 ¢

(0.025 8l e) of the hydroxyl group-cohtaining diamne

(b) was dissolved into 50 g of N-nethyl-2-pyrrolidone

(NWP). Into the solution, 17.5 g (0.025 nole) of the

“hydroxyl @uingne ofi&zidddcagpsupdhygyi de (a) was added

together with 30 g of pyridine, and reaction was

perThg me@MPOWBES, f phoBohmawisl sbnera¢omplet$0¢ubillty- speed

reaction, the solution was added into 2 L of water,

~ enhanCers i §tGy cUgedo| i b8Py RASPEGLiRER Workdfdedexyyples and
0 ried.in an 8 C vacuun1dryer for 20

com%%%%££$%ogxob %gﬁ ﬁgﬁyﬁ% % TRV grans of the solid

pol ynmer B obt ai ned as described above was wei ghed,

H nd it mas di ssolved into 30 g of GBL together with 2

§ e di azide conmpound (f), 2 g of 4M 26XL

produced@by Fbgshu Chemi cal Industry
sz::‘ptbﬂa as a Compp .

HoCu CH
C 2
H, HO™ ™ 1o OH ~ OH
Bis-Z BisP-RS
" OH OH
| H H, OH e OH

H;,C-C—@—(i‘,—@— @, c: t HaC-C OH

@ CH, HO OH @

OH OH

. BIH-PC
TrisP-PA TrisP-HAP
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one nethylol group, 0.5 g of WPAG 505 (trade nane,
produced by Wako Pure Chem cal Industries, Ltd.) and
1.5 g of Bis-Z (trade nane, produced by Honshu

Chem cal Industry Co., Itd.), to obtain a

phot osensi tive polyim de precursor conposition as

varni shB. The 63 obtainred varnish vvas d
eval u t he patterni nab| lities QCFI bed

Conpar ati ve ,Exam 0geng
¥ S+17Cg17$@, 04 g

i1 e 3 In a dri E
g t ai ni ng dineconpound (c) 2 24 g
(0. OO | e) of

1, 3-bi - am nopropyl )t met hyl di si | ox wer e
di s¥birgath i nto 50 g whadNME. I nto the sol wbadgsy 12.4 ¢
(0.04 _rple) of 3,3 ,4,4" -di phenyl et hertetracarboxylic
e (ODPA) was added toget ith 21 g. of

re action was perfor d at\2®C for 1 hour and

FeC (1 1ol g"f‘g&_l ei’c allill’{%/1 @ = ué‘ﬁggﬂk gnggt %e

m xt vvas stlrred at 50CC1"'6r 2 rs. Then, a
solutsgM with 14.7 g (0.1 nole) of

N, N- hIforrrarnde di et hyl diluted by 5 g of
NVP \(;\’Véjsgg d8ded dr opw se, taki ngﬁ%%%’ nutes. After
conpl etian of dropwi se addition, the m xture was

st rre 50C for 3 hours, to obt .ﬁo ymer

sol ytj O@e poi nt six gr of & qui none d de
H c-@*-l "@" 9) - @' T%L . NOw
pr odzofd] by Ol—kap C e%M(;af’éj Iind y ch) Ptd.) ds &2
conpou ving one mnet hyl ol gfoup 0.1 g of

WPAG- 5 rade nane, produced by Pure Che
Industrcrg Ltd.) were dissol veghsijpf o 30 g of th

obt ai ne poryner solution C (polyner wei ghtirh<b@lipdonium
to obtain a photosensitive polyinmde precut§&tte
conposition as varnish C. The obtai ned varni sh was
used  to evaluate the patterning capabilities as

descri bed before. Wrking Exanple 4 In a dry nitrogen
stream 6.08 g (0.025 nole) of the hydroxyl
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gr oup- cont ai ni ng di am ne conpound (d), 4.51 g (0.0225
nmol e) of 4,4'-di am nodi phenyl ether and. 0.62 g

(0. 0025 nol e) of

1, 3- bi s(3-am nopropyl )tetranet hyl di sil oxane were

di ssolved into 70 g of NWP. Twenty four point nine
nine grans (0.035 nole) of the 64 hydroxyl
group-cont ai ni ng aci d anhydri de (a)H ndcﬁ§4lc&3Q9i015
mol e) Obf 3,3, 4,4 - %henyltetracar@ i

R iefds wer e Hhl GHoget her wi th 25/ VP at
room erature, a he mixture WaS strired &hit
was at lroom t enper at for 1 hour and th at 50C

for 2 Hdurs. Subseque 49% a solutig@Hﬁffﬁi%VO@H (0.2
nDIeéMof gl ycidyl nethyl ether diluted by,d0 g of NWP
was L and the o8l on was st r\/{ed at._70C for 6
hours, to obtain polymer solution &.HﬁﬂﬁﬁxNT%Fof t he
pol ynmer solution D (polymer weight: 14.27 g), 2.5 of
t he qui none di azi de conpound (h) , 1 g of WPAG 350
(trade Qtame, producedrby Wako Pure Cheyfcal op

HeR@ble®+ FesCHat d. ) Hodl B _gclef  MOMH2BIXC tlc adei, nal®,cH,oH
produc ' y Honshu 0@ cal Industry o Ltd as a
conpound_havi ng one

et hoxymnet hyl grou\, and 0y'5 g of
n+acetyF%h1nophenyltrCHE@@MmysiIane werGt,di ssatied, to
obtain a photosensitive polyimde precursor
_conpMeM-2ex as var mol-23x The obt ai nggymvamppch was
used to evaluate the patterning capabilities as
descri bed before. Wrking Exanple 5 In a dry nitrogen
stream 13.6 g (0.018 nole) of the hydroxyl

gr oupggont ai ni ng di am ne ¢h) and 0.5 g (0.0 nole) of

 HyCOH,8= bl S (G @mH)opr opo,tetkarmijod diidaike HOCHS;

di ss ed into 50 g of . Into the solu n, 17.86
g (0.925 nole) of the hydfoxyl group-contalning acid
anhydriigde (a) was addégCtegiher with 30 3

pyrbgﬂionwc?_,r%and reacti on wasHperforned at 60CHor 2
houbst , 0.59 g (OMP0pTHR! €) of 4- | I'ine
Tetaek

‘was added as an end cap conpound, and was

further performed at 60C for 2 hours.
OH

A

C ey

CH,0CH;4

4MOM-P

Comparative Example 1

In a dry nitrogen stream, 5.01 g (0.025 mole) of
4,4’ -diaminodiphenyl ether and 1.24 g (0.0‘05-- mole) of
1,3-bis(3-aminopropyl)tetramethyldisiloxane were dissolved into
50 g of N-methyl-2—pjrrrolidone (NMP)}. Into the solution, 21.4 g
(0.03 mole) of therhydroxyl group-containing acid anhydride (a)
was added together with 14 g of NMP, and reaction was performed

at 20°C for 1 hour, and then at 50°C for 4 hours. Subsequently,
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After conpletion of reaction, the solution was added

into 2 L of water, to precipitate a solid polyner,

and it was collected by filtration. The solid pol yner

was dried by an 80C vacuum dryer for 20 hours, to

obtain polymer E. 65 Ten grans of the solid of the
a Eﬁrl yTer E. obt ai ned as described above was wei ghed,

SEY OB s 41968 - Phime 130) gfaf . ICBLintedgat Kormaniitde 8imethyl

oS . | nong di azj compound (e), 0. 5 g of )
ac.wdﬁz‘ii %(t%}lﬁa g’ § &ﬁ@ﬁ*’%ﬁms&%ﬁ g’iﬁﬂ%‘ﬁhs%éﬁkéfﬂg 10 minutes.
artardusdhyl &Oion & didofReide C havi ng_one. _

net hoxynet hyl gr oup,o%"iﬁo%e gg%@fg\%%,&; 3%66 (’ig?lglﬁ%l?f&rfﬁ?s stirred
at [Fofduded By Nokike , Pioe oSt 3o ISty 188 Jht ¢) and

0.5 of 3,3 -di am nodi phen?lc% etrarres{dﬁg%} |!n3| ‘oxane,
to YHaEs ghthogensonievéi poli.fe rdoigun@CcUs BOIN. . 2 g of 6M-24XL
e Qsition as_varnish E. The obtained varnish was

G580 V8 v ARt ath dyp diarssng righembadl | Indwstrasco., Ltd.) as

(t
' r Conpar.at.i ve Exanpl e 6 Pol ynmer F was
a oORBehh e vEhE e HRTRRIR oy Shat % S50F WReGpS14 (traae
naméhaprodhded HP ¥& fand-ay . S e
instead of 4?et hyn;ﬁaﬂar%? I@ﬁg&ﬁd&ggngﬁggﬁgec%ga'? were added
to ©ompedntheTentgtaed pilgher s@lheioh A Eﬁoﬁ!%&%eEght: 12 g),
obt ai_ ned as descri bed above was wei ghe and it was

to gpigdpvey PhebosensibiveBpaiggatiits piréduds@r obohpesition as
i de compound (f), 2 g of MWL- TP26XV- MF as

_ uj.ngne i a )
Varngl%%%ﬁouﬂge 111G e DREREERY P Usieslipe €ga008 ty bhe patterning
uced by Wako Pure Chem cal

- capalf¥\G 8 (14 ﬁ?%@ﬁ?%péggf’rém- PC (trade nane,

I ndustries,
Comﬂrgﬂ}é%nwefbnshu Chem cal Industry Co., Itd.), and
0.5 g of '

3, I di Gty tardgeadisplheay t ebr.angt (@Xxdd sbha¥ape. th& hydroxyl
obtain a photosensitive polyimde precursor
grovgofsEsiainings diaminh F(bThewasbt disedivaani Shteas 50 g of

ed to evaluate the patterning capabilities as
N"‘“eﬁ%&‘izﬁé’éﬂt}@]&r"&n P%ﬂh!;- Exbpd ethe Teolygt bos, ofL 7t.15e g (0.025

ol j f e polyner B obtained in Wrkin
moley 3¢ %h% h§'Hrogy5ygroup—containing acid anhgrdride (a) was added

together with 30 g of pyridine, and reaction was performed at 60°C

fgr 6 hours. After completion of reaction, the solution was added
into 2 L of water, to precipitate a solid polymer. It was collected
by filtration and dried in an 80°C vacuum dryer for 20 hours, to

obtain polymer B.

Ten grams of the solid poiymer B ob.tained as described above
was weighed, and it was dissolved into 30 g of GBL together with
2 g of the quinone diazide compound (£f), 2 g of 4M-26XL (trade nanme,
produced by Honshu Chemical Industry Co., Ltd.) as a compound having
one methylol group, 0.5 g of WPAG-505 (trade name, produced by Wako
Pure Chemical Industries, Ltd.) and 1.5 g of Bis-Z (trade name,
produced by Honshu Chemical Industry Co., 1td.), to obtain a

photosensitive polyimide Precursor composition as varnish B. The
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Exanple 2 was wei ghed, and it was dissolved into 30 g
of GBL together wth 2 g of the quinone diazide
compound (g), 0.03 g of WPAG 314 (trade nane,
produced by Wako Pure Chem cal Industry Co., Ltd.), 2
g of MOM 26X as a conpound havi ng one net hoxyrret hyl
group, 1.5 66 g of TrisP-PA (trade nane, produced by
ob tHoirsdll vehenistalvakndsisd Mo eGiualtledthe paAh: g Hpabilities
vinyl trinethoxysilane, to obtain a photosensitive

as ghSATRRRd drafrsor conposition as varnish G The
obt ai ned varni sh was used to evaluate the patterning
"Uﬁ*ﬁfﬁwplﬁxﬁﬁne@3 as described before. Conparative Exanple

)R B o S ShaT s Do o o8 ggﬁ.az'gggggpg@gg}ydmm

r ldﬁmt&ln'i ofi aRRSe1 agdg)n
J OI%FO;ILOH Kagali% Co. , 1at @%mpBuhEi QI%c))féﬁr\/\(F;Al(}JOI{S‘ggdrj (trad5 male) of
1, 3nbris (3plaﬂ7dm@@d?0@y lWMﬁ@Mﬁ&oxhﬁ@u%@&ﬂlssolved into
Ltd.) g of mam nophenyl tri met hoxysil ane, and
50 09050% lbwuvrhm (&htad@olmmmn.pr@auaedgby(qmmhunole) of
m cal wer e dissolved into

d
of Tt ho-BPY “Sﬁsiﬁflar sﬁreca%f)gmac. 3V Ay (BRRAD) wls added
togétﬂ(lgglr#%gﬂ :Y\f ursor 61;%{3%%%?85 ‘\?3 Pﬁ%ﬁgeny IX‘% 20°C for

1 ho@:&t ahaetdué/rﬁ[al?:l §@°d/\@8ru§%%urf r %K@bé‘lﬁ-&é g%ﬁeJ"c‘:’Lon, 0.98 g (0.01

- patterning capabilities as escrl

moledomfamstlieds Brayleid: was adided) tandgeheSinieamrel &a¥ Grirred
(Q.05 nole) of BAHF was dissolved into 50 g of NWP

at 5&(183 £6r429he@rs .noThenoef agisyiudiybnrmthyl l4eUher (Vandmole) of

eature f th ution_was |lowered to -15C.
s e e o v PORLAL - Liker BY (DIt AfFeyas added
drOPq;lSq’—I PQSEME lztgltngﬁ{lg:g&arggé&:'cg)@gl & Chlfoér?%wx,se addition,

di ssol ve L was

the @SMhA-d hlst Q@lffébdﬁtt eHoer gg)glr gin&lf}}o £4C§8 lQlCPOlYITler

After conpletion of dropw se irring
solukdoni Qued at -15C for 6 hours. After conpl etion of

reaction, the solution was added into 3 L of water,

t oORe cBRERtasiki geapseoifpthet guihbne diazide compound (g), 1

g of MML-TP26XV-MF { trade name, produced by Honshu Chemical Industry
Co., Ltd.) as a compound having one methylol group and 0.1 g of
WPAG-567 (trade name, produced by Wako Pure Chemical Industries,
Ltd.) were di.ssolved into 30 g of the obtained polymer solution
C (polymer weight: 10 g), to obtain a photosensitive polyimide
precursor composition as varnish C. The obtained varnish was used
to evaluate the patterning capabilities as described before.
Working Example 4

In a dry nitrogen stream, 6.08 g (0.025 mole) of the hydroxyl
group-containing diamine compound (d), 4.51 g (0.0225 mole) of
4,4'-diaminodiphenyl ether and. 0.62 g (0.0025 mole) of
1,3-bis(3-aminopropyl)tetramethyldisiloxane were dissolved into

70 g of NMP. Twenty four point nine nine grams (0.035 mole) of the
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was col lected by filtration, and washed w th water
three tines, then being dried by an 80C vacuum dryer
for 20 hours, to obtain polymer G Ten grans of the
solid of the obtained polynmer G 2 g of the 67

qui none di azi de conpound (f), 1 g of 6M24XL as a

hyd:ccmpb grdulpa ciond a iadagnet 1y kahyaredp, (£) Zng 014 WPAG .34 mole)
(trade name, produced by Wako Pure Chemi cal
of |Hdisttids: b{ml@el)ylt)egr@c@rboxyllc dianhydride were added

coobEP A BL PP RE o e o Y B ure vas
ot BROL TS ok 0L XBGILRRRERLE Bl FEUT Yo BOF IS o s

for ey aldinte, thﬂbﬂ%hh%h&llzg capaliatibhegien 49567 4bed.2 mole) of
before. Conparative anpl e 10 A photosensitive

glypilyl mefehypk exthenrdthnpedi by oo ag ofirNMBhwas added, and the
obt ai ned as described for Working Exanple 1, except
. solythign wWRs stieed AtoUATC Soreb s .ato a‘:b:lzmpo podyhevi sglution
p. oOne net hyl ol group was 7.2 g. The obtai ned varnish
" was used to evaluate the patterning capabilities as

desefiPad ?GBQV %heCBHE%éE' ¥81§%§.‘HH'S rr%% ﬂ{mer weight: 14.27

phot osensi fi ve polyrm de precursor

g). Qaﬁmﬂfthd(qﬂﬁﬁoﬂbt maeﬂdaSc&qscﬁdeQ@L)f o) | WfKWPﬂG 350 (trade
Exanpl e 2, except that the added anobunt of 4M 26XL as

namey @é?m%lm@ MvWﬁgiOORBrneﬁhy‘!md:bagr togustwmies. 0BYA. Thel.5 g of

MOM-%%B@LP??@%Z%?%@ FESR BT EE %%tsﬁzats'%i P E5amge - td.)
2

cs. 42 AuBAHE BB s LB BB GRS o o

mna@t@m&ﬁ&pfﬂ@mrlﬁﬂ&ihdiﬁllﬁﬂ{@%&@ Liﬁséglw td Bbtain a

was 2 g. The obtained varni sh was used to eval uate
photolsensdtttisenpndydmpdbi brécessas @kaqmsblerb:b@fsom.rnlsh D. The
_ VWr ki ng Exanpl e 13 A photosensitive polyimde
- obtadngdvasprieBnpesiusefh tes evadyiadle the patterning capabilities

as described before.
Working Example 5 _

In a dry nifrogen stream, 13.6 g (0.018 mole) of the hydroxyl
. group-containing diamine (b) and 0.5 g (0.002 mole) of
1,3-bis(3-amin0propyl)tetramethyldisi_loxane were dissolved into
50 gof NMP. 1Into the solut_ion, 17.86 g (0.025 mole) of the hydroxyl
group-containing acid anhydride (a) was added together with 30 g
of pyridine, and reaction was performed at 60°C for 2 hours. Then,
0.59 g (0.005 mole) of 4-ethynylaniline was added as an end cap
compound, and reaction was further performed at 60°C for 2 hours.
',_After completion of reaction, the solution was added into 2 L of
water, to precipitate a solid polymer, and it was collected by
| filtration. The solid polymer was dried by an 80°C vacuum dryer

for 20 hours, to obtain polymer E.

65



M was obt ai ned as descri bed for Wrking Exanple 8,
except that 1 g of 4AMOMP was used instead of 4M 26XL
as a conpound having one nmethylol group. The obtai ned

varni sh was used to evaluate the patterning
capabilities as described before. 68 Wrking Exanpl e
14 4 photesensitly |l yim.de precurso nmposition as
var ni 3%9 N was %Let gioﬁggyé\g]tgjeesgjpﬁgjélarfé)l‘)%%as described
aboExar eedghextephdt hat wds @i 9fo AR MBS qused sl B8t aflyetn
~of 6M24XL as a conpound haviﬁa onejlhethylgl group. eHher
withrgeg gt the at ivamne dhandde usedhdundeya) Yat.& §her MOM-24X (trade
atterni ng capabilities as described before. Wrking
namds, PrSAECes b Alogysivs Chemigalsbrdusofy Govol Btdr dsima compound

. [ PS- 4958 trade name roduced by Gune
havi J“%DP?‘%*% TSI 91wy 0 Xy 9 Bt t"f%g/(h'lﬁ%n%trade name,

em ca

prodiicdd A8y opaReURH L bhémi%a‘}%_ﬂ%ﬂ%ﬁj{%ﬁélgggpﬂjggge 0.5 g of

havi ng one net hyl ol group,

3. 3’ nademipodd phety 1 t\iWdas fR:8; ShaNikalnd ndusty es, obtain  a

Ltd.), 0.5 g of p-am nophenyltrinethoxysilane, an
photgsgpshybverreTyimidedpsectvedr ¢onipm S0t ipofasGBhrntich E. The
obtaObtﬁin a photosensitive novolac resin conposition as

varfli ¥t shasmisahde expanrahentize mwtd eonovalarnabilities

ddbe-pPaLs es bl capabilities as described before.
as Co 7 Tbek gr’rpl e 1 A photosensitive polyimde

nparative
Comparataeudamiplec®nposi tion as varnish P was obtained as
descri bed for Wrking Exanple 1, except that WPAG 314

Ve Jyaten Fe dveen dHiiindd 2 qfs IMpdBRe A tWAde dfBrample 5.,
produced by Honshu Chenical Industry Co., Ltd.) as a
eXCeRdy hing - 4vian§0 - pPar mbLedt bf | Dt angioupise s wisedised instead
of 4_i&§§eaq-oﬂ 6M 24XL as a conmpound having one nethyl ol
& Yifhd ldmeased a8 an e sedppundoy all'eat grame of the
s.as.descri bed before.

sol1p e ik MRAHET TR BRG: ScnePeryBeporpimeers veighod.,
and iPRREIEEE50FIEROELES Ofb 85 &1 'E'ggether with 2 g of the quinone
diazide compound (f), 2 g of MML-TP26XV-MF as a compound having
one methylol group, 0.005 g of WPAG-372 (trade name, produced by
Wako Pure Chemical Industries, Ltd. }. 1.5 g of BIR-PC (trade name,
produced by Honshu Chemical Industry Co., itd.), and 0.5 g of
3,37 ~diacetylaminodiphenyltetramethoxydisiloxane ., to obtain a
photosensitive polyimide precursor composition as varnish F. The
obtained varnish was used to evaluate the patterning capabilities
as described before.
Working -Example 7

| Ten grams of the solid of the polymer B.obtained in Working
Example 2 was weighed, and it was dissolved into 30 g of GBL together
with 2 g of the guinone diazide compound (g), 0.03 g of WPAG-314
(trade name, produced by Wako Pure Chemical Indu—stry Co., Ltd.),

2 g of MOM-26X as a compound having one methoxymethyl group, 1.5
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Q was obtai ned as described for Wrking Exanple 2,
except that WPAG 505 was not used and that 2 g of
DMOMt PC (trade nane, produced by Honshu Chem ca

I ndustry Co., Ltd.) was used as a conpound havi ng

plural nethylol groups instead of 4M 26XL as a
The obt ai ned

Sompound havi e _ 69 net hyl ol _group. |
9 Varnish was du{skgadé){on‘rjér\’/ea’l ﬁoeé/‘{%)ed qi%t}&é?frﬂlthhemlcal Industry
Co.caphbdl )t i essa@asodesey ibed helgre rati,ve Ex l e .
3 A photosensitive %(rnl yi mi degvpﬁtg%bnrggg?& %%'%%llefi giggagbtam a
pPhof@ssnsti t ivenps 1otinadseprasudessr ¢hmsbd 0F 1 I0d Ydrnish G. The
thxarrpéte 9, except that WPAG 567 and 6M 24XL as a
CPLEIRSSUNBTRATENgas nis erk ttiey eyl lgadept ke rpa t tatn Us@haplifi 1ities
[ varni sh was used to evaluate the patterning
as g%%g: [ I%%tdl géa 8&€escri bed before. Conpar ati ve Exanpl e
Comphrdtite x4t n%trogen stream a flask was charged with
24.82 4 %l‘i 8 nole) of 3,34, 4' -diphenyl ether
t etOnephDxy| s£x gAY | 6 ,FCQS 6. mol e)  of
n-butgl al cohol, 0.4 g (0. 004&13710 e&oél%zr]%de%[ﬁcyqaé)rﬁ%d (9). 1
9 oot~ 1930 ¢sot v ovarichaenad oo MEShPEST Gk, @1 5'PeRMEDS-109
(trd&imperature for 8 hours with stirring, to obtain an
g R eed byMidoni Keiphergd . eTH@r. ), 0.01 g of WPAG-567

rb i.c di-n-bytyl ester. Then, the flask was
(tr%%)@&%t'oﬁgéihgﬁg ‘137"%3“% Pugeidhenbral Industibey) Ltd.), 0.5

g of G Aid. ' React i on was perf or.med

for ey PCREe ERORLE P 637600 BTGP BE MM Ftmr (traae

namet, epreadacdd oy HonsBi Oheiiitad 1 eshgE il ori ;

. sol uti on. Subsequently, a 0.5-1 %Fg?%asﬁgvﬁm ?ﬁ’e}e dissolved

Antog gl Geefakdre aripmmst evolmisi @bac geBt M A8d 185WErREin
rol i done, and 26.37 g (0.072 nole) of BAl

3 N- et gyla%%{
PRAYMET gt Ithe 1 x9 U e tRaobdEin e pnutdisselvide podyimide
S ! ly.,22.78 0.288 nole) of pyridine was
Precaggég%%ﬁg?ﬁéoflequg’?&ﬂ}r%l erp?z*atobtflibnﬁ@,vamlsh was used
for évaludténgdicplrenyl r.tetracarpoxylic di-n-butyl
ester dichl oﬂéd sto%‘lij:?ﬁélrg \%%ﬂ’dﬁh‘?%‘?%p@\? s@SS¢RkPREg before.
Comparative Example 9
In a dry nitrogen stream, 18.3 g (0.05 mole) of BAHF was

ﬁFExample

dissolved into 50 g of NMP and 26.4 g (0.3 mole) of glycidyl methyl
ether, and the temperature of the solution was lowered to -15°C.
Into the solution, a solution with 14.7 g (0.05 mole) of diphenyl
ether dicarboxylic acid dichloride dissolved in 25 g of GBL was
added dropwise, to ensure that the inside temperature did not exceed
0°C. After completion of dropwise addition, stirring was continued
at -15°C for 6 hours. After completion of reaction, the solution
was added into 3 L of water, to Produce a white precipitate..It
was collected by Filtration, and washed with water three fimes,
then being dried by an 80°C vacuum dryer for 20 hours, to obtain

polymer G.
Ten grams of the solid of the obtained polymer G, 2 g of the
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20 m nutes, and subsequently with the tenperature
raised to 30C, stirring was continued for 1 hour. The
solution was added into 3 liters of water, to cause
precipitation, and the precipitate was collected and
washed. The solid polyner was dried by an 80C vacuum

ui%ondréégr f'%;j? 20 hours, to obtain polynmer H Ten grans
TGP Ehe T 869E SPTPRECE0E &Y nell Doty M- 24X12ag of cempound having

| i azj . Q.1 g of
0“68*?%%‘2%5??;%%%?15 s Sl g bEBRe BN prERdssed by Wako

Pureonpoutiehaviang pl ufgdusetiyd ol or wer e di ssol ved
into 30 g of NMP, to obtain a phot g'sl{gffs)i tive gdl%yi mi d of

P-apieenhsol ldonipegittcxys idanear #hah §. of DeOMRFIFIeHere dissolved

._.varnish was used to evaluate the patterning

inte 3809 i PteCRis. dégcobt@dnbef opbotoSenpartatiey odiyamlzexazol e
ms of ,the solid of the polynmer H obtained in

preQgt s A ABo S g % yatalgnot -« Hhdintoiacdl dardésh vas used

ar
, Lphenyl.i,Qdoni um ni trate,. and
to %@%@%ﬁ%f thk ngéegggggcgﬁggﬁﬁélﬁ s escribed before.

Compagativy IExbmgleoips wer e di ssol ved into 30 g of NWP, to
obtain a photosensitive polyimde precursor as

vafnPBatpserisd tdbteapndgimidenpBEcups oﬁ%&n}%@? YN #Lvarnish
er ore.

3 th gatterni ng_capabilities as described

Wa%o‘ﬁb P2 Bdggtelled dorgliankiols Eempdki tl, ofxddet that the

: 0 obt aj in Comparative Exanple 4, 2 g of

addefKBEh B P b R ey chav s one methylol group
diphenyiri,adgpi-4 | , 1.5 of TrisP-PA_(trade .

was narrg, producedi%gagba%?ﬁﬁhgg?ﬁ%sa?&Itﬁ’dﬁg?#"g}a%.t,heLPﬂ?j:ernlng

capahelitdessels/ elbddtibeBberdtfe NMP, to obtain a
phot osensi tive polyimde precursor conposition as

Comp&‘fatiumiﬁsﬂg, le e obtained varnish was used to eval uate
the patterning capabilities as described before.
Mq%nggﬁﬁp@qlwfp'mﬂ GIEEIt S o guaal sHict fd@s B8 varnish
c I tion as varnish V was obtai ned as descri bed
K was 8%%% & ﬁ&rébfg,’ fer dprkingtExqpl® 2, except that the

for
added amount of 4M-26XL as a compound having one methylol group
was' 0.02g. The obtained varnish was used to evaluate the patterning
capabilities as described before.
Comparative Example 12

A photosensitive polyimide precursor composition as varnish
I. was obtained as described for Working Example 9, except that the
added amount of DMOM-PTBT was 2 g. The obtained varnish was used
to evaluate the patterning capabilities as described before.
Working Example 13

A photosensitive polyimide Jprecursor composition as varnish
M was obtained as described for Working Example 8, except that 1
g of 4MOM-P was used instead of 4M-26XL as a compound having one

methylol group. The obtained varnish was used to evaluate the

- patterning capabilities as described before.
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and DMOM PTBP were not used. The obtai ned varnish was
used to evaluate the patterning capabilities as
descri bed before. The vani sh conpositions of Wrking
Exanpl es 1 through 15 and Conparative Exanples 1
through 7 are shown in Table 1, and evaluation 71

Workdsly EScaLshopn in Table 2. 72 --------momom-o HC
T%guL'-LilCO4HVVOO PO9NOUamNmoO

01 Anphotoseihﬂiltivé pdlyimide prdBuiYsdr bmpbsi4idnNa® varnish
A0 XWSSYFXzzR zzzzSWZZYF!Z

n
N WBSaOBtaln&dxa@ de§c©1b¢d E£0r. WorkifRgME@amplle B, vefcept that 1
wUUUUVUUU UEOEUO PVM
9 of &P‘ﬂth Va§ used dRseqdy o, 6Mo24Xiy, g5 a compound having one

methylol group. The obtained varnish was used to evaluate the
patterning capabilities as described before.
Working Example 15

Ten grams of the solid of novolac resin Resitop XPS-4958
(trade name, produced by Gunei Chemical Industry Co., Ltd.), 2 g
of the quinone diazide compound (f), 1 g of 4MOM-P as a compound
'having one methylol group, 0.7 g of WPAG-567 (trade name, produced
'by Wako Pure Chemical Industries, Ltd.), 0.5 g of
p-aminophenyltrimethoxysilane, and 1 g of DMOM-PTBT were dissolved
into 30 g of GBL, to obtain a photosensitive novolac resin
- composition as varnish 0. The obtained {rarnish was used to evaluate
_ the patterning capabilities as described before.
Comparative Example 1

A photosensitive polyimide precursor compositj’_on as varnish
P was obtained as described for Working Example 1, excépt that
WPAG-314 was not used and that 1.2 g of DML-MBPC (trade name,
produced by Honshu Chemical Industry Co., Ltd.) as a compound having
plural methylol groups was used instead of 6M-24XL as a compound
having one methylol group. The obtained varnish was used to
evaluate the patterning capabilities as described before.
. Comparative Example 2

A photosensitive polyimide precursor composition as varnish
Q was obtained as described for Working Example 2, except that
WPAG-505 was not used and that 2 g of DMOM-PC (trade name, produced
by Honshu Chemical Industry Co., Ltd.) was used as a compound having

plural methylol groups instead of 4M-26XL as a compound having one
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Pais:@mxﬁg cagathilitOes &s dé
a0d3" VHCCCPMm

Comparatyive) Exannle 3r 9. .
1 1dtl tI SSWp WO

_ .- H
vC\;l 4%950‘9&2&%%661@60%1@5 Filde \PRRGYXS QX C@ﬂ@oewftmnca@ varnish

R wdp PRSP B odebreed Rok fonkal mpubig o roght that

WPAG-Nan @QhaneM- 2MkrNG%Pa de\h)cﬂlrfh Qxanr&Bn]s mEthP181 gfbup were
Op 6 P VE n8, FRF nLnp. F, GNFLUG CW

not used. The obtained varnish was used to evaluate the patterning

IH

capabilities as described before.
Comparatiﬁe_Example 4

In a dry nitrogen stream, a flask was charged with 24.82 ¢
(0.08 mole) of = 3,3",4,4’'-diphenyl ether tetracarboxylic
dianhydride, 11.86 g (0.16 mole) of n-butyl alcohol, 0.4 g (0.004
mole) of triethylamine and 110 g of NMP, and reaction was performed
at room femperature for 8 hours with stirring, to obtain an NMP
solution of 3,3°,4,4'-diphenyl ether tetracarboxylic di-n-butyl
ester.

Then, the flask was cooled to 0°C, and 17.13 g (0.144 mole)
of thionyl chloride was added dropwise. Reaction was performed for
1 hour, to obtain 3,3',4,4"-diphenyl ether tetracarboxylic
di-n-butyl ester dichloride as a solution. Subsequently, a
0.5-1liter flask with a stirrer and thermometer was charged with
105 g of N-methylpyrrolidone, and 26.37 g (0.072 mole) of BAHF was
added. The mixture was stirred and dissolved, and subsequently
22.78 g (0.288 mole) of pyridine was added. With the temperature
kept at 0 to 5°C, the 3,3',4.4'-diphenyl ether tetracarboxylic
di-n-butyl ester dichloride solution was added dropwise, taking
20 minutes, and subsequently with the temperature raised to 30°C,
' stirring was continued for 1 hour. The solution was added into 3
liters of water, to cause p:ecipitation, and the precipitate was

collected and washed. The solid polymer was dried by an 80°C vacuum
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Comparative Example 5

C

Ten grams of the solid of the polymer H obtained in Comparative
'Example 4, 2 g of the gquinone diazide compound (h), 0.1 g of
diphenyliodonium nitrate, and 0.5 g of DMOM-PC as a compound having
plural methylol groups were dissolved into 30 g of NMP, to obtain
a photosensitive polyimide precursor as varnish T. The obtained
varnish was used to evaluate the patterning capabilities as
described before.

Comparative Example 6

Ten grams of the solid of the polymer H obtained in Comparative
Example 4, 2 g of the quinone diazide compound (h), ¢.1 g of
diphenyliodonium nitrate, and 1.5 g of TrisP-PA (trade name,
produced by Honshu Chemical Industry Co., Ltd.) were dissolved into
30 g of NMP, to obtain a photosensitive polyimide precursor
composition as varnish U. The obtained varnish was used to e‘}aluate
the patternihg capabilities as described before.

Comparative Example 7

A photosensitive novolac resin composition as varnish V was
.cbtained as déscribed for Working Example 15; except that 4MOM-P
and DMOM—PTBP were not used. The obtained varnish was used to
evaluate the patterning capabilities as described before.

The vanish compositions of Working Examples 1 through 15 and

Comparative Examples 1 through 7 are shown in Table 1, and evaluation
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phenol i ¢ hydroxyl groups, (b) a conmpound having a
phenol i ¢ hydroxyl group and containing only one

al koxymet hyl group, and (c) a photo acid generator. 2.
A photosensitive resin conposition, according to claim
1, wherein the polyner having one or nore phenolic
hydr oxyl groups (a) contains the structural units
represented by the followi ng general forrmula (1) as a
mai n conponent. (I Hp (I Hg ICORL -CONHR -NHJ 1
chJW@b (COOR3) m (wherein R denotes a divalent to
octaval ent organic group with 2 or nore carbon atons;
R2 denotes a divalent to hexaval ent organic group with
2 -.carbon atons; R3 denotes a hydrogen or

o gé%ﬁgggng‘%‘a’% P PHPPSIHEN SempH3IRg fr) amehwier hayigg one ar more

phreanijehfdrogl &bups, (bLHOKAFund HS RS el |hn3§%§[ Qp%nd ©
2: .and g and ? denote, respectivel'y 1 ndepen n%ly, an
cqnigige Phlyrong qllpxymetiinhgeceip, arsl (oxgpiiot) add ghnerator.
phot osensitive resin conposition, according to any one
of clains 1 through 2, wherein two or nore photo acid
generators are used as the photo acid generator (c).
4. A photosensitive resin conposition, according to
claim3 , wherein at |east one of the two or nore

2. phgtotosensitivegesie cahposstidis hedobdiflg WEIRLDE winrdlh 3% o;gﬁ mer having
Oncongpﬁgﬁk Whl|e at |east anothér one i's a conp und

& 81 Betedepe imbygrasl eempeifa) cenlains thtrsploo units sptdseaadiby the
folthvaA e Béner] . itive resin conposition,

accogging ?%h%?%ﬁ%ﬁﬁ?ﬂﬁﬁigiﬁﬁﬁFﬁ% sulfoniumsalt is

at | east one selected fromthe foll ow ng genera

formulae (2) through (4). RA R5-S+ Z - (2) R6 R4 R4

Z- +S-RS-R7-R5-S+ Z- (3) R6 R6 R4 R4 Rs.S+ -Z-R8-2Z-

+S-R5 (4) R6 R6
| (OH), (OH)q

i

CO—R'“-CO—NH—RZ-NH ] L
: I
(COOR®),,

(wherein R' denotes a divalent to octavalent organic group with 2 or more carbon atoms;
R? denotes a divalent to hexavalent organic group with 2 or more carbon atoms; R’
denotes a hydrogen or organic group with 1 to 20 carbon atoms: n is in a range from 10 to
- 100000; m denotes an integer of 0 to 2; and p and q denote, respectively independently,
an integer of 0 to 4, subject to p+g>0.)

3. A photosensitive resin composition, according to any one of claims 1 through 2,

wherein two or more photo acid generators are used as the photo acid generator (c).

4. A photosensitive resin composition, according to claim 3 , wherein at least one of the

two or more photo acid generators (c) is a quinine
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(where. R4 to R6 denote, respectively independently,

an organic group with I to 20 carbon atons; R7 and Rs
denote, respectively independently, a single bond or
organic group with 1 to 20 carbon atons; Z denotes an
anion portion selected fromR9S02 , ROCOO - and SbF6

; and RO denotes an organic group with 1 to 20 carbon
atons.) 6. A photosensitive resin conposition,

according to claim4, wherein the sulfoniumsalt is a
didARS WP h@ R HIN 5 Rs'a&t angthep\?%QElQISI) k! s\éﬁzc{eﬁ ot a sulfonium

osition, according to claim1l ere

S%bggﬁwhﬁﬂumavhﬁgﬂéwphemumah hydr oxyl group and

contai ning only one al koxy nethyl group (b) is
represented by the follow ng general fornula (5). 76
S.erbﬁm&nsiﬂiv(e E)rzcofdppsitioRRLdceyrdinphe rceiih 4RMe@BNAt 68l féium salt is

rgani to, 20 carbon atons; Rt 1 denotes
atgﬁa%gi)@eaﬁ? wgete %SF Bleviﬁl%‘“fgtgsﬂ%l @awé?](?a\tﬂaﬁ%gha@) at
| east one functional group selected froman al kyl
group, vinyl group, ester group, am de group, ethynyl
group, phenoxy group, sulfone group, thioether group,
phenyl groFﬁ fl uoroal kyl group and ketone group,
fluorine o al koxy group with I to 20 carbon atons; vy
denotesfﬁﬁ&*n&éger of @Xo 4; and z denotes an
i nt eger ofRE to 5, subject to y+z < 5) 8. A
phot osensitive resin conposition, according to claim
7, mherein;i%nthe generalg® fornmula (5), y denotes O.
9. A phetag $ti 88 Ih+C ositi according to
cIa|n142 %ﬁ?ﬁlnl¥ﬁe @%ngi ??gf at q?)east one conpound
sel ected ffbm a sul foni ufdsalt, phosphonium salt and
di azoniumsalt anong the two or nore photo acid
generators Bt) is from3pto 30 parts by weight per 100
parts by gh gtgﬁ pgl ger g@ylng one or nore
phenol i c grOup§ é) PHOTOSENSI TI VE RESI N
COVPCSI TI ABSTRACT Tﬁls invention relates to a
positive photosensitive resin conposition allow ng
devel opnent wi th an al kal i ne aqueous sol ution and
excellent in resolution, photosensitivity and pattern
form even

(where R* to R® denote, respectively independently, an organic group with 1 to 20 carbon
atoms; R” and R® denote, respectively independently, a single bond or organic group with
1 to 20 carbon atoms; Z~ denotes an anion portion selected from R°SQ,", R*COO ™ and

SbFs ~; and R’ denotes an organic group with 1 to 20 carbon atoms.)

6. A photosensitive resin composition, according to claim 4, wherein the sulfonium salt is

a triarylsulfonium salt.
7. A photosensitive resin composition, according to claim 1, wherein the compound

having a phenolic hydroxyl group and containing only one alkoxy methyl group (b) is

represented by the following general formula (5).
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if the filmformed fromthe resin is thick.
Furthernore, this invention relates to a

phot osensitive resin conposition conprising (a) a
pol ynmer having one or nore phenolic hydroxyl groups,
(b) a compound having a phenolic hydroxyl group and
containing only one group selected froma nethylo
group and al koxymet hyl group, and (c) a photo acid
generator. 78

CH,OR10

N )
~~(OH)z ©)

Ry

|

-,

(wherein R'® denotes an organic group with 1 to 20 carbon atoms; R'' denotes an organic
group with 1 to 20 carbon atoms as at least one functional group selected from an alkyl
group, vinyl group, ester group, amide group, ethynyl group, phenoxy group, suifone
group, thioether group, phenyl group, fluoroalkyl group and ketone group, fluorine or

- alkoxy group with 1 to 20 carbon atoms; y denotes an integer of 0 to 4; and z denotes an

integer of 1 to 5, subject to y+z < §)

- 8. A photosensitive resin composition, according to claim 7, wherein in the general

formula (5), y denotes 0.

9. A photosensitive resin composition, according to claim 4, wherein the content of at
least one compound selected from a sulfonium salt, phosphonium salt and diazonium salt
-among the two or more photo acid generators (c) is from 3 to 30 parts by weight per 100

parts by weight of the polymer having one or more phenolic hydroxyl groups (a).
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PHOTOSENSITIVE RESIN COMPOSITION
ABSTRACT

This invention relates to a positive photosensitive resin
composition allowing development with an alkaline aqueous solution
and excellent in resolution, photosensitivity and pattern form even
if the film formed from the resin is thick.

Furthermore, this invention relates to a photosensitive resin
composition comprising (a) a polymer having one or more phenolic
hydroxyl groups, (b) a compound having a phenolic hydroxyl group
and containing only one group selected from a methylocl group and

alkoxymethyl group, and (¢) a photo acid generator.
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