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Techni cal Area The present invention relates to a
phot osensitive resin conposition. . In nore detai
it relates to a. positive photosensitive resin
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Recently devel oped net hods for enhancing the
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nmore than 10 m both sufficient photosensitivity and a
wel |l formed pattern cannot be obtained. The object of
"this invention i's to provide a photosensitive resin .
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Disclosure of the Invention
- The present Vinvention is a photosensitive resin composition
comprising (a) a polymer having oné or more phenolic hydrdxjrl groups,
_(b) a compound-having a phenolic'hydroxyl group and éontaining only
.one group selected from a methylol group and alkoxymethyl group,
'and (c) a photo acid generator.
_This J.nventlo_n_ can prov1de a positive phdtosensitive resin

composition that allows development using an alkaline agueous




“octaval ent organic group with 2-or nore carbon atons
“and expresses a structural 'conponent of an acid. The
di val.ent group can be, for exanple, the residue
obt ai ned by renoving two carboxyl groups from a
_ aronmatic di carboxylic acid such as terephthalic acid,
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respectiv |ndepend§£S Y an |nteger of 0 to 2; and
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pr GeRhaCOENERe ctlﬂély contain an

~aronptic ing. Above all, an|gspecially preferred

. strueture Cboﬁ& exanpl e,
_ A 0 )m |

In the above general formuia (1), r* denotes a,difralent 1;0 |
: octaValenf: organic gi‘oup with 2 §r mdf_e carbon atoms and expreéses
a structural 'componént of an acid. The divalent group can bé., for
exa.mple,' the residue 'obtained By removing two carboxyl groupé.fromf

a aromatic dicarboxylic acid such as terephthalic acid, isophthalic "




the residue obtained by rempving three carboxyl gr oups
fromtrinelllitic acid, trinesic acid or
naphthalenetrlcarboxyllc acid. Furthernore, R13
denotes a trivalent to hexaval ent organic group. with
‘ 3 to 20 carbon atons. Moreover, it is preferred that .
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be, fpét'- dixaniple- phheolresz.aué dbam:.nenhbyokemvmg four carboxyl
1, 4-di am no- 2, 5-di hydr oxybenzene - respectively not
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atons gi ves ages
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' phot osensitivity al so beconmes high. Synbols o and t .
be uaedous a mishare i vélanemedEpextdelst pyefenredt 8jek bheQresidue
, to 2, but is preferably 'selected fromintegers of 1
ObtaéﬁﬂdzbyF%ﬁ@?ﬁ%?ﬁw@?uF Qﬁﬁﬂﬂﬁii-&ﬁq“ﬁﬁeﬁéPm 6ft§tF%cﬁrb°xYllc
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~formula (1) is represented by general formula (6) is preferred.

—R'2-CO—NH-R'®*—NH-CO-R"*— (6
(COOR™), (OH),  (COOR'),

R'? and R' denote, respectively

In the -gene-ral formula (6},
independently, a divalent to. tetravalent organic group with 2 to
20 carbon atoms R*? denotes a trlvalent to hexavalent organic group .
Cwith 3 to 20 ‘carbon atoms; R’ and R denote , respectively

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




‘resistance are not inpaired. It can be, for exanple.,

"the residue obtained by renoving four carboxyl groups
froman aromatic tetracarboxylic acid such as . '
pyronel litic acid,. benzophenonetetracarboxylic.acid,

. biphenyltetracarboxylic aci d,
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the Gb’ééﬁifé‘t abeheheacy Of)é}nb’?rlﬁ&' Ghridee E&fbgid?lob_:}x%dﬁd £rom
by renoving two carboxyl groups and two al kyl -ester
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[ enoVi
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di carboxylic acid such as adipic acid. It s
remom.agerred to ¢epol ynerize asitto 50 nol d @rdwss of the from
nponent, and it _is nore preferred to
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is(§3IR¥OEL £ TabOlobRthP exas??%%ﬁﬁ?ﬁ'?% oo ppefBectively

cont@ph@hged. In fhﬁug%ﬁﬁéa| formilgdmb), » R 2 desotes a  from
di val ent to hexaval ent organic group with 2 or nore .

'bis(Baahmnoanahgdﬁﬂﬂypneny$$psopaﬁé;uctural conmponent . of.
~adiamne. O it, in view of the heat resistance of
b¥S(3th@b@&Ynéda@bn9nb¢nY1ﬁPrgpén@ferred that R(CH)q is,

,for- exanpl e one aving an aromatic ring and
TR S B kst 2SN R S Al cularly i1
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. m no groups Trom suc ohpound as am no

2,5- dﬂ&lﬁi@dﬁh@lﬁ'@Dy' ) hexg# | uor opt ppadearkyd B, 5l@ﬂﬁjrtﬂlﬁoxybenzene
: atons or di am nodi hydroxypyri m di ne,

' respdcanvabﬂlqur@qypqlnumneanYhﬁbu@uynﬂl@hmmo pyrim di ne,
dlanlnophenol, di hydr oxybenzi di ne, _ dj am nohenzoi ¢,
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20 ca?r%‘o'ﬂ"hgﬂ'lﬁl?gﬁ%i\lﬁhnf@%ro(u@ 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 independen_t.'ly,- an integer of 0 te 2, but is preferably
- se.'tected_ fi:om integers ef land?2. Furthermore r denotes an :Lnteger

of 1 to 4. Symbol r being 4 or less gives an advantage that the

mechanical characteristics of the composition become good.




.Uﬁ)u(OﬂvFQ&-QJNFH@1N++QJR22 (8) (OHw
.R23-CONHR24_  (OH)x (g) ILn the general fornula
' _(7) R17 and R19 denote, respectively independently, -
- a triVaIent'or tetraval ent organic group with 2 to 20
. carbon atons; and R18 denotes a divalent organic group .
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' respective 1 or t gener a
genefr@1mgbam(8, (Wolﬁﬁuﬁgztlﬁ’@rﬂiﬂomfﬁﬁpeﬁhd@m’not limited to
I ndependently, a divalent organic group with 2 to 20
~themgar bon atons, and R21 denotes a trivalent to - '
"~ hexaval ent organic group .with 3 .to 20 carbon atons.
Synbol w denotes an integer of 1 to 4. In the general -
- eBHg, di val ent organi c-group
4 denotes a trival ent
3 to 20 carbon
¢00df 1 to 4. In the

and R 9(OH) v

group MAth 2.t0 20

resi stance of the

®Hvi ng an aromatic
t he organi.c group

”B .di hydr oxyphenyl group, -

dlhydro ynapht hyl group, -
b':Nph 0 enyl - ‘group,
drékyphenyl)hexafﬁgﬁr§gi§inﬁéB roup bi s

(hy roxyphenyl) propane group, bis (hydroxyphenyl)sulf
et her group,
oup, tc. Furthernore,
ro&g éclohexyl group
'hyd*oxycch@hexyllgro c@Pdo be used. R'8
dival ent OrQﬁQIC group wWith 2 to 30 carbon
eat resistance of t he obt ai ned

ML an aromatic ring is

: Y ‘ d J
___=H00042§i§;blﬁ, and exanplesﬁof ¢ogH i ncl ude. a phenyl
' gr bi phenyl group, diph et her group, *
o di phenyl hexaf | uor opr opane group, diphenyl propane '
group, and di phenyl sul fone group. I'n addition, an

aIFlp!hlallemQ:r;ﬂ:J ohBXyl cgnoumlso be copolymerized with ‘a

- tetracarboxylic acid or dlcarboxyl:l.c acid réspectively not having
any hydroxyl group to su.ch' an extent that the capabiiity of
‘dissolving :Ln aikalis, photosensi’tivé 'pe'rf.orrpance- and heat
resistance are not impaifed. It can be,_fof examplel.the residue
-'obtained by removing four carboxyl groups ‘from ‘an ardmatic
tetracarboxylic acid - such as pyromellitic acid,f
ben’iophenonetétracarboxyli_c ’aqid, biphe_nyltetracarboxylic acid,
diphenylethértetracar_boxylic | - acid, S or
7'diphenylsru_lfon'etetracarboxylic_ aéid, the 'residue obtaii_led by

removing two carboxyl groups and two alkyl estef groups from a




‘and the like can also be used. In the general formula .
(8), R20 and R22 denote, respectively independently,.
a divalent organic group with 2 to 20 carbon atons.
In view of the heat resistance of the obtained
_ pol ymer, a divalent group having an aromatic ring is
diesPesf Sbﬁgguﬁﬁxep%ﬁﬁe&f bﬁrh@ YEL4 Py %Qckﬂgecérﬂmy | groups of
_ group, DI phenyl group, d|p eny er group,
‘any @ifpheny ft@t&fdmmyqawacgrmms:digohﬁt}hﬂ ORERED Y @l Pethyl
. and di phenyl sul f one group. In addition, an aliphatic
groupgc| vhexnesiglusupbtahdedhey eoviag fbuD drrhased. greups from
éC}% denotes a trivalent to hexaval ent organic
an a sfhsvFﬁaracﬁ§BP§X§chﬁsaﬁ freh astbubanebehppcarboxylic

acid (%f and Itanvét%\%racar% c agidStmg Se chﬂéeothined by
S yner an orga c group haV|ng an ar

remo‘s’rh.ﬂ? Lt%op'b%f.r%ro'i@‘i- JEOR ehd Ywd RIS Ua €9 @Pups from a

i nclude a hydroxyphenyl group, di hydroxyphenyl™ group,

dieshygdr osypephtihgbtgined, bdi bydepxypbpyt bydb gaobpxyl groups of
hydr oxybi phenyl group, di hydroxybi phenyl group, -

‘any qff §bﬁ¢?ﬁ@)@ﬂﬂ@ﬂﬁ$h&@ﬁ#—éé r'-tﬁdrla)'aﬁ‘éhgl @HPUPSHPE ethyl groups,

or thelERS bR, BHLAIRFSLPY oREGY bhB, VR, BRERGHYDHERGYRS £rom an
aromﬁ’i:gg hdé:?érmr oxyg.".:ﬂy YR QhBHe&/ lte@%ﬂtrﬂﬂ.@ acihC: 1sophtha13.c

hat1c groups suc
aclahy&imyﬁmﬂt@wicﬁmlw Galidy droxysychalexydi gapbdxylic
‘ can al so be used. in the general formula (9), R23
aciddeovtas aliphatbetdigragmxyllidc graih sNichh a3 edipdc acid. It
carbon atons. In VIGM/Of t he heat resistance t

is DEBESTREE JO AROLYAEHIZS é«f&tfgr%%pmﬂé%. RE %S i the acia

rin erred, and S e
compgnsﬁgny?ngr ?5% 1s m%F%h%’ﬁgfg’g?%ﬁ tg %ﬁglﬁglflgfl?ﬁé nﬁiyﬁi 30 wt% |
or 1&rsoupxeéb@hgrﬁﬂehéesﬁéiwéﬂ?ﬁe@m ra&rlgthpt 50 mol% or less gives

di phenyl propane group, di phenylsul fone group, etc. In
an aaddntage, thatagbphaalkalycldenekypbapibipyacantbe dbkained.
can al so be wused. R'(OH). d;notes atrivalent to
he&la\taleesrﬁn@églaﬁp@mgﬂ-@dpi haBi ﬁgnatﬁyeﬁr @;eyalgn‘élt;@ he¢xgvalent
to 20 .carbon atons, and_in view of . the. hea
 organig iR SLBr2 PRIV SPRBAPHRIMR Pnda‘??‘%’F@%%‘?% 3FbEpetural
: C N i S pr.ef e
compfs s o LA C CE 8l 0P 0 BERL Sl o o
 the diRiithed bbd&ﬁ:étnaﬂﬁtlfﬁ’bréﬂf@ﬂ"ﬁed thay dPeoungahi h¥br example,
group, hydroxybi phenyl group, dlhydroxybi phenyl
a congromemt basihgdroayphehyt)tiexaahdor bydrpayd-grpumpr carboxyl
bi s (hydroxyphenyl) propane_group, bis hydroxxghqulg-_
arougy PG QLAY ) BBy THon e SPepesltu dblained

by SRR A ] G, B8 EER e Gppouna as
bls(am:Lno hydroxy-phenyl)hexafluoropropane having fluorine atoms
or ‘diaminodihydroxypyrimidine, dlam1nod;hydroxypyr1d1ne '
hydroxy-diamino-pyrimidine, diaminophenol, dihydroxybenzidine,
diaminobenzoic acid, or diaminoterephthalic acid respectively not

having any fluorine'étom, or a structure represented.by general

formulae (7) (8) or (9)




and di hydroxycycl ohexyl group can al so be used. _

Preferred exanpl es of the structure represented by the

general formula (7) include the follow ng, though not

limted to . them .11 Moreover, preferred exanpl es of
the structure represented by the general formula (8)
—Rhe-Nie-CO—RB-QOReNH-ReREM—ror7) inited to them 12
referred exanples. of the structure represented by
( ' general formula (9) ude the foll owing, though
Yimted to them OH dlantne conmponent
_ represented by any of the general fornmulae (7), (8)
0 rized with 1 to 40 nold of
ndf —ﬁﬂgn?kﬁ g@ﬁpgﬁg ﬂ?t'he dBher di ani ne conponent -
can - be, for exanple t he residue obtained by renoving
two anino gr(@idy, from phenyl enedi am ne, _

di ami nodi phenyl et her, am nophenoxybenzene, 13

e dlantnodlphenylnethane di am nodi phenyl sul f one,
—RB-sQOHNIHor-Rféthyl ) henzi di ne,

: bls(antnophe oxypheé@f ) pr opane, L S
bls(antnoph qOHY, henyl ).sul f one, -or a compound obt ai ned
by substltutlndpby an al kyl group or hal ogen. atom at

1 the aromatic ring of any of the foregoing, or the

al l pﬂwf g’bécyc‘l[hﬁexyf"&ig?nng R an@"RPadh8YRT 1E8kctively

o 1ndeﬁ8ﬁ&¥h€lﬂ.§bl &ovsslehent 8w ﬁ&tﬁ&vﬁiéﬁﬁ%f@{éﬂ@@xﬁ\mpﬂ%uh 2 to
Furthermore,. to enhance the adhesiveness to the

20 canbsnratemsthan&aRﬁrdEﬁobésthedgeaéeat bpogavia gdgupawmith 2

~al so ‘be copol ynerized- with an ‘aliphatic group having
to 3D scpgkeRe 3tPMEt ur SYRPRLRh YWanaB4t eht dePF?&P .t h%eﬁé‘a‘t’tlvely -

llndeae?rg gfﬁgllgﬁzagm ir?‘%’?lreeéjenepraé If%%'m%ﬁ_l y(8 ol'izoeaxr?c{rﬁhﬁdenote
respgeéi(sew i‘x?cﬁ’éﬁ xffi araetﬁsglyaﬁq' S| B¥88818 group with 2 to 20

p-am no- - ct amet pent asi'| oxane can

carbénRAME! a7 e clz21 aenatas atpevadenensnhexaval 8rt gaigaidlc group .
formula (1), R3 denotes a hydrogen or an organic .

with g digp 2 ghTbonoaboms ar Symbelons denptesean ginteger of 1 to 4.
sol ution Stabl|lt% of theg obtalned phot osensitive

In thesganeral fepruta ok tlt ondepptes apriereteetr PFIENER group
with 2208t 55 caeﬁ‘b%nqg@bﬁsgrm Rz}md%no'%e\é' §¥Avalent to hexavalent

organic group with 3 to 20 carbon atoms. Symt_)ol x denotes an integer
of 1 to 4. _
In the general formula (7), R'’(OH), and R°(0H), respectively

denote a trivalent or tetravalent organic group having a hydroxyl

o ‘g'roup_ with 2 to 20 carbon atoms. In view of the heat resistance

of f_che obtained polymer, an organic group having -anr aromatic ring
is preferred. Examples of the organic group include " a
hydroxyphenyl group, dihydroxyphenyl group, hydr‘oxynaphthyl group,
7. '.dlhydroxynaphthyl group, hydroxyb:t.phenyl group, dlhydroxyblphenyl
: group, ' bls(hydroxyphenyl)hexafluoropropane _ grpup, :

" bis( hydfoxyphenyl}propane group, bis(hydroxyphenyl)sulfone group,




di ssolvability in the al kali ne aqueous sol uti on,

‘hydrogen is preferred. In this invention, hydrogen

atons and .al kyl groups can exist together. If the

: anounts of the hydrogen atons and the.organic groups

of R3s are adjusted, the rate of dissolving into the '

C :&$5@I | ¥pdl &ﬁ@ﬁgﬁ?

: e adjus?ﬁ% qugggg?rﬁggaﬁoﬂ?i ffgosensr |§§%fge%ﬁbn§ ete.
FurthiesmoireqQr addppasici atrobpwi egcanasadenyar:exglcyembuéxgm group

rate can be obtained.. It is preferred that 1096to :
and @%ﬁﬁrmmﬂ@ww@ cannelso Re wiseld.20R0 femetes a

g ar bo at gns |ves an advantage that good al kal i ,
dl"aﬁ-@\?&l 868BPFFt9 eUR Wrth obhita A8dcarhop; %‘v’r%? t H& 5{5‘8\?’e°f the

heat Egsistg SEeB“fthé 31%%&?3[1 t%c? api%'l.}grgr %I dg%’%rlféaitaﬁgoup having

rocar on group w

an at_—Bﬁhtlct bengt Dera&epralei0! eaﬂ@%%ﬁfﬁﬁﬂl\@si e thrdge88p include
-~ atom . Preferred 14 exanpl es of the hydrocarbon grotp -
a piseri8l i ngkodp,a nEdhdnydr ougrowp hyl dipheayp, pstimd  group,
grou and butyl group. Furthernore, in the general
diphesy| Pera@i}loroweeﬁeeesgrﬁepnunﬂépheevleapaeml group, and
an in

 aonngiBinshter g, [ a508Raltatn s Anatbbykid R tonegyd group

and %helﬂlkgec?ﬁnsﬁgb B@rﬂggﬁ. (1),_p and g denote,

' - respective I ndependently, an integer of 0 to.4,
SubneﬂﬁetgbﬂbﬁallfbﬁhuﬂdW(Bhe g&hana rfOaeubte( lrespectively
denotes the recurring nunber of the structural units

independpatpyl yarediivdlati srganiengronp widimg ta 20 rcanr@@n atoms.

' from10 to 100000. It is preferred t hat _.t he pol yne

In Vﬁ%‘(’/l‘ffg thgeh ﬁﬁtn’b?%l%mﬁﬁ i theaeB%3ingd RpPYMER- G‘s@ﬂvalent

grouPnh fhgqg} i%ﬁ%%&'Yﬁ gtrugg%%§?§%%,onEx p?igéﬁy%&hgygroup

contal ns t uni‘ts esen

mclhhe Ol fQrsub 2 biphaayd GRiotipSOongRHy1 |é‘tﬁ$‘1’: Sgroup,

ase, the main conponent neans that the structural

dlphanynhexaﬁlaeeopedpbyet hgrgaper aldlﬁrmnmlp&'c(ph)near egroup and
' contained by 70 nolt or nore. Mre preferred is. = 80
dlphﬁﬁvfl@eﬂ-fﬂaee;rrcarm t He mvetmef anr aiphabic gyalohexyl group

and Bhr 3R el AR PR 1 Rp QAT ASHTERF hrtnigatent to

hexaﬁ?ﬁ%?‘d‘#% I pebu g%%*é%% 93@95’#@3‘*%% B350 20 carbon
atomé})ardidn 0iBRN oS HHHE hieadl rebibsanbytoer itthd sbpathedr pélymer,
. that the kind and anpunt.  of the structural units used

~ an ofganitegroypl haring #n @rawaticimgg a‘rsepgefe@u:ed t oExamples
ensure that the_ heat _resjstance of the

Of thehPRIARYC IHIF ML RThafe ReRY ArPERPRERY L i ‘Wé’t ‘iiﬁli%‘ii%’ efyphenyl

R T e A T

. hydrbﬂYbﬂﬁhéH?lStrUCt@E@hp ' dlhydroxyblphenyl group,

bls(hydroxyphenyl)hexafluoropropane ‘ group,
-bls(hydroxyphenyl)propane group, bls(hydroxyphenyl)sulfone group
hydroxydlphenyl ether group, dlhydroxydlphenyl ether group, etc.
. Furthermore, aliphetic groups such as a hydroxycyclehexyl group
-~ and dlhydroxycyclohexyl group can also be used. |

In the general formula (9), R ~denotes a divalent organic

10




units represented by the general fornmula (1) as a main
conponent. The end cap compound can be selected from
nmonoam nes, acid  anhydrides, nobnocarboxylic acids,
nono aci d chloride conpounds, nobno active ester
conpounds, etc. It is preferred that the end cap '
coupauRd; . i ‘ . SN hger M - :
group ATER 2ee Do RIS A Il ZiehBe! ERHLACRP xopigtance
of tHMEi @hta et R 168y Olal @llvhlent PFRiPHLAA dRR@Caromatic ring
- Moreover, it the end cap conpound is nmade to react
is pwefbrrhd,eand, exampdes -ofgthecgyowppéncindeéea phenyl group,
. .introduced as, end groups. Preferred exanples of the
blphﬁéginQBBPEPn@HPB9ant?FE@r,ﬁﬁ%uﬁnddéﬁheﬁﬁ ekAflresepropane

, Ch. ol havi h . |

- groully ApleeBnk IR G "o bREE B eoll) oupesste: T

- addi®@a¥hNYanadyi Phathe %%éi@ﬂé’:fﬁf R 360 §6heb¥ 1kBCcan also be B
. 1 to (13). (I"Hp (OHg R25-NH

general fornul ae (

' usedCO RF4(0B))HABAoMHs @& rtrilvGDERE) o H¥xdvaltdmt (64§ahic group

: (OHp R2$- .NL11CO -R --CO NH R2- NHHCO Ri - CO- NH R2- 9
havipg TORB-EYORITrqup mith & toHQ garhgp atoms, and in view of

R25- CO{NH- R2-NH- CO-R -CO | In (COOR3)m (12) (¢ _

the m'ﬁg{swanc% Ebfr—f’-%a}i%‘f RF(‘HFE%? @%&Fﬁ%ﬂ)ﬂ%wl’ having .
5 4£C 43) f | .

an afyffiirtad 16 RERRNEEEAY) iblted e Mo |26 dnotuce o

 hydrBkyPRENY IRAQAIE N aiwargﬁ§PH§ﬁ§1Q:§rddi€; hyﬁ&@x??g)phthyl group,

conmpound. In the general tornmulae (12). and
dihy@Rgnaplthyt gneanenhydeokyeiphényhgtrioap,i dijhp@eoeybiphenyl

~addition product of an acid anhydride used . :
. group, _ bis(hydroxyphenyl)hexafluoropropane. . group,

bis(hy‘droxyphényl)propane group, bis_(hYdroxyphenYl)sulfone group,
'-hydroxydiphenyl.ether gfoup, dihydroxydiphenfljether gronp, étc.
'Fu;:thermore, aliphatic groups such as a hydroxjrcyclohexyl group
and dihydroxycyclohex’yl ‘group can also be used. |

Preférred 'examples of the _structure répresented by the.
' _'gep.eral formula‘ (7) include the following, “though not 1imitéd to

them.

‘11




16 as the end cap conpound, nonocarboxylic acid’
HOOC- R25 or a conpound obtained by converting the
~ carboxyl group of.a nonocarboxylic acid into an acid
chloride: or active ester. R25 denotes an organic’
group mnth lto 20 carbon atons. It is preferred to
e~ ganic -group selected froman
ott, phenolic hydroxyl group,
J % group, sul fone group,
aﬁﬂ hydroxyl group. The npnoam nes

nercapﬂb g
usable as tr
5-

1- hydrox = 5- @nlnonaphthalene

- 1-hydroxy-4-an nonapht hal ene,
I &Héoxy 3- ani nonapy ,
fﬁE:EHEyd oxy-2 ani nonapht hg| e ‘ ‘
XA~ ' . %, 2:hydroxy-7-
- hyftir oxy- 6- ani nonapht hal ene,

2- hydrox =h- apht hal ene,
oxy- 4- 5h1nonaphﬁ6ale e,

ydBoxy- 3- am nonap thalen
12am HQ- aphf hake
T- cff bo i lon al ehe, .
1-carbo go! 1al ene,

1- car boxy- 6-~~'nonaphthalene
1 cahboxy- EiGnitfisonaph I ene,

_ l ar tmxy- 4- ani nonapld
"__1 )

2 carboxy 6%@npﬂonaphthalene
2- car boxy- 5- anlnonaphthalene@
HO< ‘Qﬁﬁaamr1 AP=ELN

,  2- ami noni coti ni'c aci d,
4- anlnoﬂlco a¢id 5-am noni coti-ni.c acid,
.6-am noni cot c acid, 4-amnosalicylic acid,.
5-am.nosalicyclic acid 6-am.nosal i cyclic acid,
3--am no-0-toluic aC|d amel i de, 2- ami nobenzoic
adaredreani prederved axmleamhebmrzmw:m: rg¢presented bY
_ 2- am nobenzenesul foni c: aci d, 3-ami nobenzenesul fonic _
‘the ggnerals QﬁFﬁeﬁ%ﬁEénéQEiFSﬁu%P%uﬁq}low}%ﬂﬂ ﬁ8°u9h not llmlted
- 6. - di hydr oxypyri m di ne, ' 2- an1nopheno| " '
to t%?@n1nophenol 17 4-am nophenol ,
4-am no- 8- nercaptqu|noI|ne '
~1-mercapto- 7- am nonapht hal ene,  1- nercapto 5-
~am nonapht hal ene, =~ 1-ner capt o- 3- an1nonaphtha|ene
1-am no- 7- nercaptonaphthalene .

12




2- mer capt o- 6- am nonapht hal ene,
5- am no- 8- mer capt oqui nol i ne,
1- mer capt o- 8- am nonapht hal ene, _ ‘ .
1- ner capt o- 6- ami nonapht hal ene, 1-nercapt o- 4-
am nonapht hal ene, 1- nercapto-Z-aninonaphthaIene,
mer capt O¢ ¢ %glnonapht e, 2-nercapto-5-
. a noﬁaph ﬁ% end 2-ﬁer ar =4- an1nonaphtha|ene

3- ani'tfb- 4, 6- dlnercaB opyr|n1d|ne 2;an1nothiophenoﬁ
3- . am not hi ophenol , . 4-am not hi ophenol ,

-ethynylanlllne 3 ethy | ani | i ne, 4-ethynyl.aniline,
%rgfj:Lthynylanlllne ,‘
' 3 5 dlethynylanlllne ' '

) 0 gp hal ene,
1- ethynyl 3 am nonapht hal ene,
1- et hynyl - 4- am nonapht hal.ene, -

11ethynyl 5- @g1nonaqmthﬁ 'é_ngJw

RN adih hé e,

'apht hal ene

, imofaphhal ene,

2 ethynyl-I-an1nonaphtha|ene
2- nyl - 3-ami nonap al ene,

ene,

—2—=et Hynyk- - 4- am wonaph
d_prd) | ene,

2- N~5.4
2-et hynyl - gaﬁ
"nonaphthalene

2-e hynyl - 8- am nonaphthal ene,

3.M5- etnynyl-l-gnln hal ene,

3, g N, pht hal ene,

3, 6- di | - amlnonapht hal ene,

3, 6- di ‘ @n? nonapht hal ene,

3, 7-di et hynyl -1 - ami nonapt hal ene,

3, 7- di et hynyl --2- am nonapht hal ene,

4, Bréf ethyay lexdmpamisnangplheal €f€acture represented by the

: 4, 8-di et hynyl - 2- am nonapht hal ene, etc., though not
generﬂh1feumubath%h1lﬂ¢&nﬁptﬂhﬂnfqiiﬂWﬂngadt@pegh not llmlted to
5- am no- 8- hydr.oxyqui nol i ne, 18
thems_hydroxy- 7- ani nonapht hal ene,
1- hydr oxy- 6- am nonapht hal ene,
1- hydroxy 5-am nonapht hal ene, -

\ HyHPoxy- 4 m@;&gﬂﬂmal ene, .
o) t
H}Mﬁ’@ﬁ- am naplhﬂ—ﬁe _

2- hydro am nonaphth

1- carboxy- 7- anmi nonapht hal e6#,

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

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

2. Th,@rﬁgaylﬂeamom@napmthajeqmesented by any of the general _
rboxy- 6- anlnon%ﬂhthalene

formulae (7)., (8) can also be copolymerlzed with 1 to 40
mol% of another dlamlne component . - The other d:r.am:.ne component can

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

from phenylenediamine, diaminodiphenyl ether, am:i.noph_enoxybenz'ene,

13




'2- carboxy- 5-ani nonapht hal ene, 2-ani nobenzoi c acid,
~3-ami-nobenzoi ¢ acid, 4-amni nobenzoic acid,

4-am nosalicylic acid, 5-amnosalicylic acid, - -
6-.am.nosal icylic aC|d 2- am nobenzenesul fonic acid,
- 3- an1nobenzenesu|fon|c acid, 4-am nobenzenesul fonic

d:l.a.mggllogliﬁo eﬁ? FhI%tﬁEﬁed' hydr oxypyrim di nﬁt‘l.ﬁmo pdL gﬂ@ﬁﬂghlfone

am nophenol, 2-am no
bis(: t%l%‘I'u%Q'bhl'eQﬁlﬁ.') 8enz4dafenot Bh.gl@ Eﬁﬂﬁlophenoxyphenyl )propane,
: 3-ethynyl aniline, 4- ethynylanlllne
bis(aﬁ;mo@hehbyqphanyunBalfana di erhyry| acwmhpoumd etiotaiied by
‘aci d anhydrides, nonocarboxylic acids, nono acid
SUbS@ﬁItGﬁllaé b’ﬁcﬁﬁo@&hﬁé BERMR O hélégﬁﬁram@um ayeg@itdc ring

of B3 BhLHAF| CORRIGIRG OePT AHEs LN GHtALReh o renoving two
_amin%nhydr|C§{/<jf%io f cl oh di carj %%ﬁgtfcanhydggggoﬂggyldl ine,

_ - hydr al i ¢ ‘anhydri de, nocar boxyl ¢ "aci ds” suc
meth?ien%bﬁ%b?@lbﬁ@ﬁ@hm1ﬁe0 aEbnyyahenalyledeaanhoxyphenol
. 2-carboxyt hi ophenol, 3-carboxyt hi ophenol
4 EarbbeymhrephEQoeuhansmymh&»qﬂhaﬁao&nbnxyn@phhhabghatrate

| rgxy 7- car boxynapht hal ene,
the E rﬂﬁar x9 cth gr%&@;@ﬁ (1) can also be copolymerized

Wlthla 1 é%&éégflﬁ g{:aofoégg glg%?aﬁ%%?‘ ane structure to such an extent

that el Ae@tVres L8 DXy @.@pzmt" Qb%%ed . Particularly, for example,
- hydr oxy- 2- car boxynapht hal ene, -

1 tdnercapialB- o bbigfaphimiabprepyl ) tetramethyldisiloxane or
1- ner capt o- 7- car boxynapht hal ene, -
.bls(p ﬁ@a@gppbegyéépgggyﬁgpmﬂpgngaglloxane can be copolymerized

_ to-5- carngynaphthalene _
as aldﬁEP&BEtSOEPBQFB xynapht hal ene, 19

1- ger. I al ‘ ' o
s ﬁ@%@n%rgf oxynappiﬂ RP'fenotes a hydrogen or an organic

1- mercapt o car al ene,

group- WEEIDAXyberg e wdn 88bfsaCith vidw of the solution stability
car boxybenzenesul foni ¢ acid, 4- carboxybenzenesul foni c

of theiahtainsd phyitvsensiitive dessn@mwm;cmnmosnlon it is
aci d, . 4- et hynyl benzoi ¢ acid, 2,4-diethynyl benzoic

prefgrrgd Ahatyi Bt hmsﬁz@% QE9AN1E CTEPRR hy Ptheld oiview Of

| dlssgléasks%g )S_Inbegﬁg h gilgg %//q,&%:oxpsa Egégghgog hydrogen 1is
' prefgrEEBYnYiri Q:h@_%phﬁ{?éﬁtlénetﬁy&yogél RARRNEhE AL groups can’

~ 3, 4-di et hynyl benzoi c
exist together. If the amounts of the hydrogen atoms and the organic
gtoups of R®s are adjusted, the rate of dis_s_ol’ving into the alkaline
taqueous solution can be changed. So},if the adjustment is carried
out, a photosensitive resin. precursor . composition having an
adequate dissolution rate can be obtalned It is preferred that
10% to 90% of R%s denote hydrogen atoms. R’ WJ.th 20 or less carbon
“atoms gives-an.advantage that good alkali developablllty can be
obt‘ained. In view of the above it is preferred that at least one

of Rss is a hydrocarbon group with 1 to 16 carbon atoms and that

the other R3sldenote respectively a hydro_gen‘ atom. Preferred
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acid, 2- ethynyl-l-naphth0|c aci d, :
4- ethynyl-l-naphth0|c acid, 6- ethynyl-l-—naphth0|c
aci-d, 8- ethynyl-l-naphth0|c aci d,

. 3- ethynyl 2-naphthoic acid, 5- ethynyl-2-naphthoic
acid; acid, acid, acid, acid, acid, acid,

N _ _ _ . . . i -
oxanf1B4 Vb SRR B8k o 61 BABH2 AABMLY froup, ey
‘;grougblEgbg?lcgg@gﬁndgngbbatggdgrogﬁ converting the .

carboxyl group of any of thése monocarboxylic acids
I NFortheenore ¢ Hirthdayenmredl &ornuthl O ) A dempoew ddhe number

obtai ned by converting only the nmonocarboxyl group of
of c&:.lumqal greuPBe3ging aacinteges @ﬁefbﬁph%u i dtats grore preferred

ehatly i3 safndtpd 5 tateaone of ' aad o notRete Senekal fornula
(1), 3 d 13 € Aéﬁse a%%ﬁ&%ﬁfﬁﬁ glc r"?lrt)l tntﬁ. %n integer of 0‘

oxynap ene oxynapht hal ene,

- to 4 ;L é'?u T anap?thm.enQn thé- sbrarr D a0 i alignen denotes
p

1,7- dlcarboxyna t hal ene, 1, 8-di carboxynapht hal ene,
the ra@ixdbay bompespdf Hdleserugterdiican box paphe et kymgr of this

2, 7-di car boxynapht hal ene into_an acid chloride, active
invegkiep, E@hﬁﬁuhﬂsaoﬁﬁﬁgﬁeﬁrB? 181 £Pn408R9006f nono acid

- ch rlde d._.N- hydr ox b nzotri
P AS R TR A PR s PREE BRL b G 1k Bprg ppenoric
hydrSﬁﬁm §tb&hs (é?fhséﬁ“ﬁHJthEEBhoEbﬁéﬁﬁi%ﬂv@rfe@ﬁhdcomp051tlon
ydri des such as phthalic 20. anhydride, maleic

of tlaidjitwienid ionadbatanhydihel &t ructaralcunhesimspiaseied by the
anhydride, and 3-hydroxyphthalic anhydride,
geneﬁéhoﬁ@?@@k?l(b)a%$d%1&@%ﬂ1Qﬁﬁmgﬂﬁﬁﬂboxiphﬁhéﬁ case, the main

L T —
 form&legiPX¥r§ c&ﬁ¥éH}§¥TQB§fﬁﬂ‘HHi% or more. More preferred is.
80 mol% or more, and the most pfeferred is 90 mol% or more. The
polymef haviﬁg one or more phenolic hyd:oXyl groups (a) uﬁed in
this inVentioh can élso'be'a copolymer or mixturé'consisting of
."the structural units represented by the general formula (1) and
other structural units, but it is preferred that the kind and amount
"of the strﬁctural units used for the copolymerization or mixing
' are selected to ensure that the heat resistance of the polymer
.obtainedrby the final‘heat treatment:is not impaired.

| Furthermore, in'this invention, an end 6ap compound can be
"ﬁade to react with'thé ends of the polfmer having the structﬁral

units repreéented by the general formula (1) as a main component.
The ‘end cap compound lcan be selected from monoamines, aéid
anhydrides, monocarboxylic'acids, mono acid chloride compounds,
monp-active ester compounds, etc. It is preferred that the end.cép

compound  is made to react, since the recurring number of the
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1- hydr oxy- 5- car boxynapht hal ene,

1- mercapt o- 7- car boxynapht hal ene,
1- . ner capt o- 6- car boxynapht hal ene,
1- mer capt o- 5- car boxynapht hal ene,

- 3-car boxybenzenesul foni ¢ aci d, -

b n sul Y, 0
StruﬁfU‘fﬁfyLnL‘y?ff%E%z?L‘eeac.*-fél%”@%&%ﬁ?ﬁyny%@%ﬁz%ﬁ%c. n?EbTtea in
a préférdkat f&ﬁ%b benggiCopset 0,1 MM a@iad capl ebingeund is made to
' conmpounds obtai ned by converting the carboxyl group .

: reacmfwahy thet érede, mamobarboadanic grops cha be dotdoduced as
chloride,_nono acid chloride conpounds obtained_ b

y
end EEﬁVEFt-l @%V%%@W i phegrggdnopbiadned by letting
.the &ar%géyéh%, é%aezy %ﬁp hallc a0|%?‘ hthgh8 structural

' unlt;,&%carmﬁg Ea#ene aLE ug'l glegar oxynapﬁ%ﬁgﬁgn%awfng |

any oﬁtﬂl@mt&@dhﬁms)me@ees%&euebyﬁm geiﬁmum&mulae (10) to
obt ai ned by letting any of nono acid chloride
(13)econpounds and N-hydroxybenzotriazol e or '
- N-hydroxy- 5- nor bor nene- 2, 3-di car boxyi ni de react with
each other, etc. It is preferred that the amount of .
t he nnnoaﬂ?hﬁ i ntrodu en4 s the end cap-conmpound is.in -
a range fr mD.1 to 6 based on the anount of

25_@ L 1Ne~cON especi y preferred
R it@a np? %I '@H—]_ |s(%referred that the
anount of ‘t he Rgonpound selected fromacid anhydri des,
nnnocarbo mono acid chloride conpounds
and nono actlve ester compounds for- introduction as
t he end ca npound |s In a rang omO0.1 to 100
ol d base phe anod hf the di g conponent. An
especjally hl preferred range,is frpm5 to 90wl % =
RZ—PINHa} COHRRaCQoMIqusf? NN C OO e COeNH-RS _  (11)
reaction tq introduce plural xands pf end groups. The:
-end cap cqggﬁ nt r oduced |nto tBE r can be
. easily det the. follow ng For exanple
. the pol yner contalnlng the introduced end cap
-conpound _Flssolved ﬁ an acid solution, for being
deconpos #to the a epconponent.and the acid

| rlde onponent_ th arelstructural units of the.
RS %? AP NReCar e Sy by Vs of gas
chr ography (GC) or NNR flhe end cap conpound can

be easily detected. f nmet hod, even if the
pol ymer ‘as an i ngrediéent con'ﬁlning the_end cap
compound is directly nmeasured by neans of pyrolysis

~gas chron@Hpy aph (F’G(EDH)p - (OH)q -
—CO{~NH ~R2-NH-CO—R'— co]LNH —RZ—NH-CO— R25 (19
(COOR% | |

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 componrenlt derived

from the ring-opened addition product of an acid anhydride used
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i nfrared spectroscoplc anal ysis or, 7,3C NWR
spectroscopi ¢ analysis, the end cap conpound can be
easily detected. The polynmer containing the structural
units represented by the general formula (1) as a
mai n conponent used in this invention can be
si.zed b one of _the fallow
__as t]}%teﬁ%gcapogoﬁ% und., o ngc&l):l f/)a lg_ca%fzagg}d@é E)%I dr g compound
obta@ﬁtearby bWt Ry LRE AGAIRANY lgroud thé/ﬁlbh@%aﬂﬁgx?llc acid
di am rie conmpound react wth each oOther, for exanple
intoadn acidawheopedatas ectdveridint | nRihdehoses an organic group -
tetracarboxylic dianhydride and an al cohol are,used to
withobttal @0acaxrbestafromsaandIsubs @pedansed saceonbain @t dpast one
amne is perfornmed in the presence of acpondensin

CTIRBGEIRECE AELAGH PN R ST REBORP. |E11&1Y]aﬁl¥>9 -gehenolic

hydreg 1 gr&l.l rhﬁ{;h@ﬁeryg’fn%xfﬂcf}?&b%@ qg;arx g & aﬂﬂgone grtéup,

mercﬁﬁﬁ¥e§£6Gﬁ'nhﬁdaﬁyéﬁbﬂyihbﬁétﬂe that is’ caused to
“ . . react wt amne; a nethod in which a

t eThec achoaplinesdi asdybe | de atige a edicancap mosmpound J.nclude
- selectively conbined and nmade to react mnth each ot her
5- am#ﬁoas bﬁﬁﬁPX§€PVEﬁ@lﬁﬁrnly cont afn@fgno-8-hydroxyquinoline,

1-nyRE R N LR PGP RRHARISA o by SERFUAFSE! Al fenapitnatene,
- 1- hy!;lﬁfs Ehaﬁ}n@ﬁﬁﬁegﬁfﬁaié&@ de Orllﬁfakbis ©_6l ahinénaphthalene,

t mal n 2 contalning y-butyrolactone, an
1- hydﬁbﬁ?qmeamh.ﬁoﬁaﬁﬁtﬂﬁléhe car boxyhydgoRyps- ahlmdmaphﬂealene,
e chains are heat-treated for im.dization or converted
1- hyﬁnovsyaa amkybnephéhabsnﬁg an ett@mltnbcathmrwéﬂg@mthalene

droxyam de can be obtained b roduct
2-hyfEoREaT | RIGHPRAPH CBRLERS aophoner DEBROBY G- FRAGAaBhtRdLene

. bpx de to,r
2SOl SoRENA- TR | CpTRAGLNYLE, SRE Al Mtnatone.
2-hy88bkous DleﬁoHEbﬁﬁﬂal.QnéVh' ch ag d&h.’lﬂbaﬁl-ﬂﬂdﬂ?ﬂynaphthalene
condensi ng agent such as di cycl ohexyl carbodii m de

1-catb6ky-8rdminoaapithaktenade to leaarboxryh7- amthomaplethalene, -

and a bi sam nophenol conpound is added to,the
1- carbfazsfr6na1pm@u@:>htbah%wod |n %m%ﬁbfawdﬁc@ﬁb%&%%thalener

dichl ori de ion is
1-cafBukr Ao pRCRBRaPBENRLIND: sol ut FneEBRERT 41 Ayt Aohaphthalene,
- 1-calBbky m%yaﬂﬂhaﬁaéﬂgﬂaﬁém?}’“ di nf*amfﬁ‘g §chfboiﬂ1$ﬂ?thalene,
: case ere po roxyamde is used,. If
2- ca:@b@kjasenaminaﬁaﬁntﬁmahesuch as- mﬁhbiapqmmmomplztldﬂene
' sulfonic ester. is added to a pol yhydroxyam de
2- casbmswi- bnaminpnaphithelepdot osendt ¢ayoxest nalpimmﬁ%thalene :

: osition, the Eortlon of whj ch exgoged
o2 capppREy? oPBERPRGRRTRALERR: 1 enovETTBY R a?%‘P%%naPhthalene-
__2 amfxqgqué'gtfﬂigt 9:9.& can aprﬁ.n%pltj.@or'i:%.quc acld S-aminpglcotlnlc

acid, G—amlnonlcotlnlc acid, 4—am1nosalicylic acid,

S-aminosalicyclic acid, 6—'aminos_al:_i.cyclic,acid, 3-amino-0O-toluic.

acid, ammelide, 2-aminobenzoic acid, 3-aminobenzoic acid,
4- amlnoben201c '. acid, 2—aminobenzenesulfonic' acid,
' 3- amlnobenzenesulfonlc acid, 4-aminobenzenesulfonic acid,

. 3-amino-4,6- dihydroxypyrimidine, 2-aminophenol, 3-aminophenol,
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In this invéntion, a compound havi ng a phenolrc'
hydr oxyl group . and: containing only one group sel ected
froma nethyl ol group and al koxynethyl group can be
contained as the ingredient (b). The conpound gives
: noderate al kali dissolvability, since.. it has a
_ I.c .hydroxyl group.- Furthern this ¢ - .
4_a#¥¥?ﬁﬂﬁ§o%kﬂlomﬁng excel | ent feg?%#gyosgnﬁggo%ngaganllne'
4 - anfidd\% - nia FERIJBH R nd1QWR ,0F  an 1akle@eupRrbhYl affi B8Rabhthalene,
~contai ned, dehydration . and- addition occur between :
- 1 -melrtvaptet 4WHam i rginaiph thia 1anleg X y mat-mgircgipdiop 6aatiapnaphthalene,
‘ aromatic ring in the polynmer during curing, qausing
1 -memeapi@mio@id nongpbdhad@de .t o, l-mersapyeed -aminppgphthalene,
' causi ng the ther deconposi tion and evapqrati o
L-meF el 1 HaTTeaRaRBPA] Reri ng JHEERGP tosg  SRaRaRRl thalene,

_ 14 oung, _ 7R :
L A e R 2 R R 7R R b baptinatene,
2 -mefidfapt® -FLlaniGioneph the 1eeR!, SmMl-merbapitbe scameénvhaphthalene,
- conpound having a phenolic hydroxyl group only

2 ~mexicapdgt- raniing napinthiatleale ,gr o 2p memdagio -3-hoipopaphithalene,
o group i s added, the_ heat acting_durjn% curing L.
B ";'aW%&SG@ﬁB@@?a@ﬁ@“@@@ﬁéﬁ&ﬁ@ebh@‘@@#ﬁ@dﬁd hgdmggcgptopyrimidine,

- henol.i c.hydroxyl r ou nly.. So..if the conpositio '

2-anf Sl RigRhHRL  degr b BPHANTI BRGNSt  ( ne i AR th tophenol,
2-etBYnd13ed 1HH@T t he CauReRhy9Rna8eRRES | argg. eElyhY€aniline,
_ confrary, since the conpound used as.the ingredient -

2, 4-@de thynydianidenenmmsed thithyngy Taii neaf 2e6-diiehhgnbtaniline,

added to the aromatic rings in the polynmer, it gives

3. 4-gd edhyavlantldpfect in the degree of ShbrAkagbyeddsedline,

. Jin the filmobtajned.fromthe gonposition. Since
1-ethinrle 25emiRoRARAsBAAERPng cur ing CRYTRASe-SRERPaaphEhalene

S [ _ho ' ¢ have a,smakl. > thic
stk i SnghEataal L 013 Behimet SRS peRnaicne.
- 1-ethiynf1Pe- af@ ndukipAGhaexpasyr e, andegafmeasilymiaafiphfBalene,.
bottom of the film advantageously for obtaining higher
1-etpyoydséraminenaphtRaleher, nor e, 2i-athifeytaieamhnpraphthalene,
' conpound‘cqntaining a phenolic'throx | group and
- 2-ethypylesd -@PArarAPRENBLEREl net h§r8thygvdopsapinonaphthalene,
_+al koxynet hyl aro Ls_added tg the polyper a K '
et B s o R ghEn B or exanproTRaLLa FREpREooRehd1ene,
2—etﬁ?ﬁ¥§=WeﬁhiﬁBﬁQphEﬁhﬁaﬁegocu”eﬁtétﬂ h9138-ami A6Raphthalene,
_ -+ plural methyl ol "groups or alkoxyneyhyl groups exi st, .
‘3,5-dheyhyagaet 1wahlinohhphthaleasl,es of the sane conpound
. containing:a phenolic hydroxyl group and further
3.5-géRthynavag2pamriabnaphkprdengr oups or al koxynet hyl
roups, -or react with the aromatic rings in other
3,6-BaptR3nItse BRinparbhEpaleaeanae | 0

:_3;6-diethynyl-2-aminonaphthalene,

3,7—diethynyl-1>aminonapthalene,
3;7-diethypyl-Z;aminonaphthalene,
4,8-diethynyl-1l-aminonaphthalene,
4,8-diethyny1-2—aminonaphthalén§, etc.{'though not limited'to'
~them.

Among. them, preferred are 5-amino-8~hydroxyquinoline,
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i nternol ecul ar crosslinking of .the polynmer. If the
degree of ,crosslinking.increases, good chemi ca
resi stance and. mechani cal. characteristics can be .
exhi-bited, but on the other hand, especially when the
filmis as thick as 10 Kmor nore, the shrinkage
tress ngreases use. SuC 1B:
1-nyRloRsey Bhs BBAEhLILL 5050 | 0nGaHSRy Skl PhRELERBya ene.
C1- hyhB%xFﬂSLﬁﬁiﬁohﬁph}Eﬁaﬂéﬂéee of 1Ch9§§l>k§khﬂﬂm£§8§§ h@halene
““problemthat the mechani cal -characteristics
2-hydubes-7-hmiabaaphthakahky Iomezeﬂydﬁokyeseaminanaphthalene,
the conpound as the ingredient (b) of this invention
2-hyfzoxysEdaminenaphpbahenes added-earbpxyal oaminenaphgBalene,
and thereafter nei t her deco oSi t

in the pol
1-can Bk o aniARPABR EBaLPBS | noleBAFROEY 5 ShibanpEhthatene.

g B S B OB,
2- carBBx?hBLHhiﬁsnhﬁhEﬁEleﬁ€a|| and\ﬁ“dﬂid&ﬁédﬂdﬁﬂ' : aqidi

di-ssolvability 1s kept noderate. Moreover, it is :
3- ampnebenzedctheidtrmyamanhnnzbrn;admﬂ Aﬂgmedpsaﬂlcbliofacid,
- this invention is used together wth a conpound . .
- S-amipasalar¥yia phenol #eiflydroxyl @reupnesalicylher acid,

containin neth ol al kox [ .
2-an{BRhBR B8RO R1c, nopipan: “PoPRipebetisiet MLy  acia,
4- amﬁhbﬂ&hﬁgnégﬁﬁkb dissgbyhi ony284; A8- #f § €§inPhiroxypyrimidine,

preventing the geconp03|f|on ané evapor ation during
2-amftibphgnabd alamingphesocdn efhmehophertbangtagihtthiophenol,

phot osensitivity and | owering the degree of shrijnkage: :
3-amphohbliopbensing pat éeaminpthoephenolnd dedoehayiphaniline,
, congared wth the case where onl¥ t he conpgr ﬂEY '
4-etRPRYLARL ARG phenbr At REREXIPL41 88D ataP THE nYlanlll“e
' t 'Contalnlng plural methylol groups or al koxynethyl o
--groups is used for causing crosslinking reaction only

t OrIRE BG4 @SEnhydi-1ds CASAOWALHExPRLB ddiRis CATROWRAY Shoride |
used together, it is preferred that the .content of

- compbheds ampbandt igenssiier cgpmpopindsolsabhy okt endepap aomipound '
further containing plural nethylol roups or

- incluydeoaqid hynhgidddges ssngha as amidAlgd oaghygdrige. maleic

annriBi bt dfhatEor. hEl e el dn it sRopygrice sna

3- hyéf%x?ﬁhfﬂalfcraﬁﬁﬁ¥ﬁ£95b 2 oRokhrbRiklaiBY WRIiHY R&ich as

00 parts by weigh fhe. conposition, since the

2-capbbkgphenibB] orti on andat@foxyivhlendl, due to 4heafbdxryphenol,
shrinkage does not occur in this range. If a

2- cammmpmn@bnp@ummmmm i c4 hyarloxwy tlyt epipenol ,

1- hy%:go%%f%s%%ﬂboxgrr?é el S39 vl on, promsi ngrbeg:];j?rcl:éph&alene,*
, 1—hydroxy-6—carboxynaphthalene, 1-hydroxy—5—carboxynaphthaiene,
'll«hydroxy-4~carboﬁynaphthalene,.lehydroxy—Becarboxynaphthalene,
l—hyd:oxj—2—carboxynaph£haléne, 1-mercapto—s;carboxynaphthalene,
_1fmercapto-7-carboxynaphthalene, | | L
l-mercapto-6-carboxynaphthalene,

lemercapto—S-darboxynaphthalene;

ee1—mercapto—4—carboxynaphthalene,
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during devel opnent. On the other hand, in view of the
- storage stability of the conposition, a :
nmonoal koxynmet hyl conpound havi ng.a phenolic hydroxyl
group is nore preferred. Exanples of the conpound .
havi ng a phenblic hydr oxyl group and containing only

' grqu met hyl ol group and

1- megpégxyngtﬁgﬁg %b%gP%yggﬁgFude the followi ng. H2ZOCH3 = -

1-meld H@HZC@H@ b3 hEBEE%B kaSkbbE&Béhgbhékﬁlfeﬁi&3 a,
e CH3 CﬁQCHXgE%Sgﬁ OH CH3 HO OH H3C | F[}ECIaGl

3- carﬁﬁH@beﬁHersalﬁDaﬁerr&mh@xampbaxumxmbanmenemmaibmus acid,

: represented by the follow ng general formula (5). _|
2-ethypylbeRrz )¢ ﬁ?@g{K§T§#h§¢X£LenZ°lc acid, 4-ethynylbenzoic

acid, 2,4-diethynylbenzoic acid, 2,5-diethynylbenzoic acid,
2,6-~diethynylbenzoic acid, 3,4—diethynylbenzoic - acid,
1'3;5-diethynylben2010 acid, _ 2fethyny1~1-ﬁaphthoic .adid,
3-ethynyl-1-naphthoic acid, 4-ethynyl-1-naphthoic  acid,

Sfethynyl—lunaphthoic' acid,. 6-ethynyl-1l-naphthoic acid,

7—ethynyl—1—naphthoic acid, 8—ethynyl—1—na§hthoic - acid,
2—ethYnyl—2=naphtéic acid, 3-ethynyl-2-naphthoic aciad,
4-ethynyl-2-naphthoic adid, 5-ethynyl-2~-naphthoic acid,

6-ethynyl-2-naphthoic acid, 7-ethynyl-2-naphthoic acid, and
'8;ethynyl—2~naphthoic acid, mono acid chloride compounds obtained
.by‘convertiﬁg the‘carboxyl group of any. of thesé monocarboxylic
acids into an,acid.chloride; mono acid chloridé compounds obtained
by converting only the monocarboxyl group of such a dicarboxylic
-acid as terephthalic acid, phthalic acid, maleic = acid,
'.cyclohexanedicarboxylic acid, ‘3¥hydroxjphthalic acid,

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

1,3-dicarboxynaphthalene, -rl,4—dicarboxyﬁaphthalene,
1,5-dicarboxynaphthalene, ' ._ 1,6-dicérbokynaphthalene,
'1,7—dicarb6xynaphthaléne, : 1,8-dicarboxynaphthalene,
. 2-3—di¢arboxYnaphthalene, 2,6-dicarboxynaphthalene, | or

'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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HOHgC, J J- (5) 26 In the general formula (5), R10
denotes an organic group with 1 to 20 carbon atons,
preferably an al kyl group with 1 to 4 carbon atons.,
An organic group with 20 or |ess carbon atons gives an
advant age that the degree of shrinkage during curing.

anhyb®iage! | . R]rﬂzh 1dighot es 2&9%&&-0 group, iteh 1 t10agfvaride,
ns

carbon ato avi ng at one functional group

- cyclshkgaheditaeBoaplabky! a@m'dmld\e nyl gidup, 3-he8k€kyphthalic

group, . am de group, ethynyl group, phenoxy group,
anhydylifiene mpmog@rhdyyddicheragidsp, Spmmnna@roapcarboxyphenol
| uoroal kyl _group_ and ket one group, fluorine or a

4- cagpeﬁprpweflﬁll t 0 IPAThBBHIARREN Sy rrhol 4- y'aa ?RSYE%i enol,

1-nygRbReSY SarBoldndontRatERR | ¥ HFEERyOb-S0ELAKAIEs thalene,

1- hyﬁi‘oiy g0 EﬁrbB&?‘Bﬁ?ﬂlﬁhﬁlgne Sy me::éagga 0% eéaﬁﬂokﬁﬁ@ﬂﬁfhalene .
to 5, subjec + z.s 5. Anong the exanples

' 1- men&aphe seaa@bbﬁynapheﬁaméﬂd by the general fornula
(5), the followng are nore preferred. OH CH2OCH3 H,, C
1-megp@aptor § -grePekyadrhkbelene. cdncanbosybeneekeapbippic acid,

Vi n hen Li c hydroxyl, group and cont one
4-caPirRBeBreResRLPBIFY  nedibo b Dot byl 214,
‘ fr 51 5 ht 00
-4 et%gf##gbéﬁkoﬁ.é t(H%l he gl'?/ ngﬁﬁ%ﬁ?%ﬂ%ﬁgg%g %%rldl and
3,5-ghetrYhg1bedEex¥ agi@y n&d@hql$cmbemeeaampadnaa.wstamed
is from 3 to 40 parts by weight.. The content of..
by cvheerbipguhbe( barboxyhi groupgef gnyesfabhedeantmgearboxylic
t hat good nechani cal characteristics can be obtai ned.
acidgintp an agifFhteriden BogoserHd GANa TR compgupds ebtained

: the 27.1ngredie s of the phot c
by oQRFeriHad PREY ithe TiRorRiE e o Groansn, °atoarboxylic
: acn.dSU'afson'ﬁHBeiﬁ{Elr?alJFH‘OS&’é‘f&" Umpﬁ@h'éi:rc diaeni USRS, acid,
tc. In this invention it is nore preferred to use two .
cycloneﬂnnedméarbesglmboto agédidgener al pb sdicacbakynaphtihalene,
At least one of themis intended to exhibit positive

- 1.6- -phoacBergharkrhglenand at ledstdimpatiswyraphitbalemem is  or

i.ntended to derately stabilize
2,6- d:lr".]carboxynapﬁrD iene ¥Lnto an acid chloride, active ester

compounds obtained by letting any of mono acid chloride compounds |
-and N- hydroxybenzotrlazole o '.or
N-hydroxy- 5 norbornene 2, 3 dlcarboxylm:l.de react with each other
-etc.

Itris -preferred that the ramount‘of tlhe'monoamine introduced
as fhe end cap compound is in a range from 0.1 to 60 mol% based
on the amount of all the amine components. | A.n especially preferred
'- range is from 5 to 50 moll%. It is preferred that the'ameunt of the
. compound selected from acid anhydride's mon‘"ocarboxyllic acids, mono
acid chloride compounds and mono actlve ester compounds for
“introduction as the end cap compound is in a range from 0.1 to 100

mol% based on the amount of the dlamlne com_p_onent. An _especlally
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the acid conponent generated when the photo acid
generator exhibiting the positive phot osenS| tivi ty IS
exposed, for efficiently deconposihng the _
photosen5|t|ve mat eri al to enhance the

.phot osensitivity. Using plural photo acid 'generators

prefe reﬁogghgétié) '%IQJ' Vgs%grb(ﬂlga/@t a%ﬁ.u&'git eﬁ&eccﬁp omrpounds cé.n '

_ otosensrtivity can remarka enhanc
alsopbéfl.@éé@(fdﬂ@babhioﬁh@& qmaﬁmg&a&:ﬁa E8Rad | o @hd groups.
exhi bi-ting positive photosensitivity is a-quinone
d| Ehecmld:oapmgutmulﬁ)n.ntaxadpbed mwtuelpummah aande easily
npound has the sulfonic acid of the quinone diazide .
: deteﬁ&ﬁ@eob%staﬁ i lekowing iﬂéltilﬁ?drox%'ﬁ%oﬁﬁwﬁée- dihengBolymer
the.sul fonic .ac ui none
contadfiB ERRSRdiFea 579 Fob Sttt iogtasobyeAAp an acia
'.soluttﬁgnsuﬁﬂ'n Elﬂ% geBBmEQE ﬁ“hﬁ%ethg' %HS Séfnpangﬁ@dﬁﬂd the
and/ or “'sul fona dto a pol yhydr oxypofl yam no
acidcanpgdnide |donigoriedit BREESSAS & ihadtualdl ﬁh@tsfwe:heOﬁaLLymer
: groups of the polyhydroxy conpound or pol yam no
- If tbgﬁp@nﬁdnem@r%@ki@y imeansR] dfy gase chaionetegaiaphydéGChupr NMR,
_ it is preferred_that 50 nol%or_nore of all the
the endcERBNEPIRPORPCER P& AR UtdsFasted- heAauPHBEBer method,

I_ evency_@ﬂlgep ijgm 6%?411? u?‘g&%gl%tnﬁ:f cglu:aill?fn% LG %19& %Jtai? éompound

ur.none di azl

is dﬁé@my akhkut¥d By Meana Jf@lﬂﬁ%l%\i@ §RE rclﬁ‘%ﬁ@m?ﬁ_;x%iﬁﬁ(l’{;c}

to give an advantage.that a fine pattern with hig
1nfrane.drmectmsdtmimmnaﬂmsdsedrd?emapmmom anaiysm

such a qui none di azide. conpound is used, a positive
the EH@t@§En§PFP9€n¢e§ﬂﬂ benpasilyofietentedi ve to the

o ThE Rt EreF eips il g B Mo iral ynatst rﬁpﬁﬁ?’mted by
the §@£a?9§18 Ryr3iied - ﬁxagpa ﬁ%ﬁkcmgoﬂehwgécgﬁm gg&goyﬂ\dentm

I nc Bi s-Z, |sPEZ P- 4HBPA, TrisP-H

. can Déi syhtHesizés bbAnyl dneOdE Rhe Bol0oWPng, meBhoBsMa. method

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

for BIEQRQC3PQ Bi @Mﬂﬁ,e ety | enetr polFRmER, eBiteRS- 28X, which a
DML- OCHP, DM_- PCHP, DM.- PC,

tetrmrpq@llgl\@.wdra@? Epd amanp@g compound react with each

othefll TRLDY Qs s O P DN PEE DML PREP. 2OUslE) SR wmscn o

tetrddarBbRy 1 1Y A Bthyaride - AREHBA. é%oﬂ'm{é 689641 tYCbYtain a

trade nanes, produced by Honshu Chemical |ndustry

diester, and. $ubﬂ®eﬁﬁ;l§BIﬁ%&Rﬁ1cBi RiRE aidl BmPhBPls performed 1n
BIR—PCHP Bl P.-BIOC-F, 4PC, BIR-BI PC-F, TEP-BIP-A, :

the WCQ6MP CFWAJ@PPSAHEH e%ﬁ%ﬂveﬂy“terté’d@ n&ﬁes‘:’hlch, a

tetr ?%r 8:%91:%( ésal%ygrzg&nlgndcggma CO oi ngzl:"létlgge&btb obtain_ a
diester, and subsequently the remaining 'dicarboxylic' acid is
-i'cdnverted into an acid chloride that is caused to react with an
amine; amethod in which a tetracarboxylic dianhydride and a diamine . '
are selectively combined and made lto react with each other in a
polar . solvent | mainly containiﬁg - N-methyl-2- pyrrolldone
" N,N- dlmethylacetam1de N, N -dimethylformamide, dimethyl sulfox:t.de

' _hexamethylphosphoro_tr;.ama.de_ or the like or in a solvent mainly
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2, 6-di net hoxynet hyl - 4-t - butyl phenol
' 2, 6-di net hoxynet hyl - p-cresol ,
. 2, 6-di acet oxynet hyl - p-cresol ,- napht hol,
tetrahydroxybenzophenone, met hyl gal | ate, bisphenol A,
bi sphenol E, nethylene bi sphenol, Bi sP-AP (trade nane,
produce u_Chenic I|.ndus
contBiRHERL RPN el SLBdiaon O cond YRR
group@TRAUNchd N§188€chains are heat-treated for imidization or
1, 4- phenyl enedi am ne, 1, 3- phenyl enedi am ne, -
convé,rzteddllatm ramﬂaphph)elsteei teing an esterification reagent etc.
4, 4' - di am nodi phenyl net hane,
4, ROlahﬁﬁFﬁﬁaﬁﬁhéﬁyPéﬁlb%n@btalpeﬁ Qﬂzﬂﬁﬂ@@@ﬁﬁﬁéﬁ?lmethoa in

Wﬁlcfﬂuﬁhé?ﬁwiégpaﬁaﬁ% | SemPnd A AR g are made

to ¢ 1 h

0 AT s(:?am no- ‘hy%rfo?<’§p SnyPYRexarPuor bpr bpane. . methods

include3' tik h)fdﬂqwael@zn Ch Nene t@lo@ , 1h haugilknNo4 |ddl‘lytd¥hﬂ1<hg and
them In this invention, as the quinone diazide,

condenshog agénhapkhias dmynéouleaznderbqﬂﬁmmyﬂe qrrlﬂ!.‘p) and an acid

4- napht hoqui none = di azi de sul fonyl group can be
are BP@FeFabWa%éﬂlﬂA AT M Fquiaithé blsarnagpaaenol compound

s o383 U xRSk SRl IRISLSLEY S AURRER. 19ul 14 BratepbfiBernsc

acide¥aenibe1d8 <HIRARRNNAUI RN dc‘lﬁﬁbv@i&é Ut & 05‘YB1§§.ﬁlfﬁophenol
conpound. shows extended absorption up to the g-line

comppegidosotfitdonecontyihany andersianyt abire Sachgakipgridine:;
exposure. In this invention, it is preferred to-select

 and &% R 2 BanipRt IFGEE rvmemj.mlnbyémmides@ér used, if a
- protGgARS MR na Pl AT PR CROds R OEnEhaRN eRY A0RYLaS *s8ironic
R

: pnotésaﬁghthaaur@@m pEb @z sier SeonpgBA t PoUR b gdo@tion of which
5- napht hoqui none di azi de sulfonyl group in the sane

expogeflcbwid toavizled bégbbteamdry remoged- ppErhedkizidne aqueous
. diazide sul fonyl ester conpound and a 5-napht hoqui none

"e.SOlUHFQQPd%ansBPfB%§P1%§@er conpound can al so be used as a

m i&‘i lﬁﬁso:’hlléveétf&?g gxrécogﬂppoun dh‘at}?Pg‘)A nﬁ%ghgi.z_%ox%{& group
and a@ﬁ@apﬁfﬁgréﬁﬁy MW Yrcup B3Ry tf%o%ﬁaomeehg%gcgkaﬁp and

wei ght of 300 or nore gives an advantage tha
alkoxymethyb geospt cant pebeontainbdghs ahd angfehitenitaib) . The
‘ &ht of 1500 or less gives an advantage that the
~ COMPORRALALYEE dwdea@ter akkakl ofispelyabid bty er siheendit has a

.phenﬁgéan?w%lrm;gll ré,g%ﬁ? bnTg‘gﬁ%gngr}%ggedl atzh:l.dse 88111 8328 has the
following- excellent feature Since only eJ.ther a methylol group
.'or an alkoxymethyl group is contalned dehydratlon -and addition
occur between the. methylol group or alkoxymethyl group and an
 aromatic ring in the polymer during curing, ce'using the compound
| -to " be edded 'to_ the polymer, v&ithout .-'causing_ the thermal
. decomposition and evaporation..due tolthe heat acting during. Curing. ‘

So, compared with the case where a compound having a phenolic
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synt hesi zed from a specific phenol conmpound by the
followng nmethod. In this nmethod, for exanple,
5- napht hoqui none diazi de sul fonyl chloride and a
phenol conpound are made to react with each other in
the presence of triethylamne. The nethod for
I

T g o Pty e By quring
can bé H@Ae smad 1Ir.eath thé tageolvByera ccqipsinid eaviognd pienolic
_ an acid catalyst. Wth regard to the photo acid
hydrgswdr gtvgrupusedlys wikhautyr bdivang (&) mefthyliod group and an

invention, if it is used_for noderateb¥ stabilizin

‘alkoxR@etRyYl Hifheds gaddedt edhsy BRBbs ARING F'é‘rln% curing
decofbSEE" Sila' Srisrale YR THIL-AFhached L BILAN L0 o

osp IUW]S 1 azonli

group R IRESI roQ@Qﬁétddﬂ{pofélltmo%biﬁbﬁﬁgdf MHB abBBee of shrinkage
photosenS|t|ve resin conposition of this.inventionis

of theeHiBs obtARmEANENSm fiHeNcommigitior déoomesf lamge. On the
: - remai ni ng phosphorus or the like is preferred in view
. contpargnvEibagethe. W@pﬂou@eitﬂ%w crngrpiiedt () is not

accohiot bl Bbe ot o o el o Eromavic
_ rlngQr:ﬁfl g lﬁﬁ&g ﬁ{'@&%e@ Qn° QE{EQE']. MBS Q"[c"fﬁcz: ijt %h? 4t}egree

stru S represen ener al ornu

of sﬁﬂmnhegerebaeaal MU fEiéLm Rotained £7om thédcdifpodition.
+S-R6-R7 R5---S} Z - (3) R6 R6' RA R4 R5-S+ -Z--R 8-Z
Since t#&- RegREee 66 ghinkage furjpgerwingisukept (sM)alklo the film
, R4 to R6 denote, respectively independently,
not Yc?rthHFGdg‘?%‘ElﬁlE\Met A smald hickrsss . NGRS aR?eséHd:rRﬁhe light

0] Sy SSUSGRAEHY, MEBISIEREL Yy A0S O o
eas iigfé AR A 1RO d ¥ brs e ¢hed fﬁﬁﬂ”@@%t%gggs apde &P F@b@rnlng

L notes an organic group with to 20 carbon atonmns.
- hlghékapmoeas@ﬁsihfvsuyfon|un1sa|t represented by the
- general fornmula (2) are enunerated bel ow, though

Furthermore, in the case where a compound containing a
.phenoljﬂ.c._hydroxYl group and further containing plural methylol
groups or alkoxymethjrl groups is added to the polymer as a k_nown'
conventional technique (for_ekample, used in the .above—mentioned‘
patent documents 1 to 3), since plural -methylol groups or
alkoxymethyl groups exist, they react with other molecules of the
'.same compound contalnlng a phenolic hydroxyl group and further
: conta:LnJ.ng plural methylol groups or alkoxymethyl groups _or react |
with the aromatic rings in other portions of the polymer, to cause
intermolecular crosslinking o:E the polymer. If the degree of
| _crosslinking increases, good chemioal resistance and Iﬁechanioal.
c:lharracteristicrs can be exhibited, but on the other hand, especially
_ when the film ie as thick as 10 pm or,m.or-e, 'the shrinkage stress

of the f£ilm increases to cause such problems as pattern distortion
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not limted to them 31 CH3 H3C-S+ "0-S CH3 O CH3 +
CH3 $+ CF3S03 CH3. CF3S03 C12H25S03 || \>-4 C3FCO0 CH3
+ CAF9S8 32 Exanpl es of the sul foniumsalt

- represented by the general fornula (3) are enunerated
bel ow, though not limted to them H3C S03 CHG ' -SO3

and %%%6%ﬁé%f6 by tﬁgghgrﬂHP%estﬂEt %%%éé”&ﬂﬁkﬁgtdegree of

represent ed general © fornu are enuner ated

erosEeJiQWingheaﬂbeﬁQi ﬂnﬁl@tbﬁtthEMGtérlstlcs
S+ OOC(CF2) 6CO0 + H3C CH3 33 An especially preferred
of theeciuzed €iilay preureoariabdal ﬂ-owp-@pdegentba byngéﬁéyal

fo%23£h% o& éR 26 )a In the enerﬁ fg{ﬁgla é ntion 1s‘
{€oMPRURACRY Vitg, LigRRHERIerk )y Ofa thydr SHERRSE
usead 98! Sl OURa 4 tchdd (BOLRE RODNAL O aztnoqgans;igg Brymer.
and aiel%mﬂneﬁeﬁéﬁ de’c%?r&ﬁﬁ;tl't\i@nymf depaadenkliig ddturs during

i nt eger. to Exanpl é&s of the triarylsul fonrum salt
curlngpreSent:Ed ghWe:.*. heeny advantage that the photosensitivity can
be enhanced by 1ncreas:|_ng the added amount of it wh:.le the degree
of shr:l.nkage is kept small and whlle the alkali dlssolvablllty 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
methylol groups or alkoxymethyl groups, since the'ingre_dien_t (b)
‘gives an effect of‘allowing alkali dieeoiution and an effect of
preventing the decompoeition and evaporation during curing and also
gives an effect of enhancing .the photosensiti\‘rity and lowering the
degree of shrinkage without .causin'g pattern distortion and
deformat'ion, e'ompa'red with the Hease where only the ce'mpound
: contai_ning' a phenelic hydroxyl group and further containing plural
methylol groups or alkoxymethyl groups 1is used for causing )
crosslinking reaction only to progress. In the case whe’r.e both the
~ compounds are. used together, it.is preferred that the content of
the compound _containing a phenolic hydroxyl group and further
conta;i.ning plural methylol groups or alkoxymethyl groups is in a
range from 0.5 .to 10 parts.by weight per 100 parts by weighthof_
- the polymer having one or more phenolic hydroxyl groups (a) or in
a range from 0.2 to 177parts by w_reight per 100 par__ts by weight of
the cemposition,' since the pattern.distortion and deformation d_ue
:to the film shrinkage does not occur in this range.

If a monomethylol compound having a phenolic hydroxyl group
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- gener al forrrul a (14) are enumer at ed bel ow, t hough not

~limted to. them 34 O-S ( /)-CH3 H3C 0 CH H7C
"H3CGCCH3 CH3 H3CG-OO0 11\ .o0-S4\ )-CH3 11 0O CH3 It
is preferred. that the content of the photo acid
generator used as the ingredient (c) of this

is uis%V AD%V\E?SI{] osfscf:lhe 1p°(}f yﬁgre&giéﬂl yef?éc%]tc&?r‘ él:ogbtalned

par one

| durlﬂﬁe@\ﬂqu‘iﬁ’r%%xy' Of' @UBS dther AMENH, e m%@ctﬂe?’gtorage
generatorsS, it is preferred that the content of the

' étabqallmgnefdthél clempeniinmd d sdneabkbaymethypacompbund hav1ng
ht. A nore preferred range is from3 to 40 parts
a phopoldiy -

hydrpyyiheratpeisi more preferred-that the R
| 22&%3%18%&%3%.‘%& A B %R EHGRO Moy LSO FEL i§Fopp and
t t
conchibiSe AL Bl AR p MR ey ona

_alkokgme%agheg&oups(B?p&nbmuaeetﬁerEasmawﬂhgg range, a
- hi gher photosensitivity can be achl eved.., For. the"

~ purpose- of inproving the adhesion 'to t he substrat e,

2@,p,sntlve E:ﬁsdﬁ‘ conpo&lbbgn of; t(lg}ilf‘ i nvengi g

: may al sgl_contain r equi re%@ uﬁ rPepr esenit
/ the [ [ f 15 16
% s W) o (008 €

| H - OH Ho OH
HOHzc\é,CHa HaC._A._CHg HzCOH,C CHg Ha CHs

2@&”3

CH . CHOH = CHg  CHy0CHs
CHOH - cyon _ CHZOCH3

‘ HGC\¢CH3 . . Hac\@ H3C\©,CH3

. OH . oH - " OH.
: Ok . . OH ‘ ' OH

OH . OH
HOH,C._L_OH H°H2C~¢OH H30\¢(
HyG-G-CH, '
- CHy ' 3 bt 3 CH,OH : ~ CHa0H .

More preferred examples' have the structure represented by the

following gen'eral formula (5_).

6
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R29 R32 R3 a R36 (38)e 9 NArl Si-O R37-R40 rl ./

" R41 b43) (1R4 1 1 9 Si-Ar'- INJ (16) R42 In-the _
general fornulae (15) and (16), Ar' and Ar'z denote,.
respectively independently, an aromatic ring with 6 or
nmore carbon atons or an aromatic heterocyclic
structure with 2 or nore carbon atons. Exanples of

~ the aromatic ring with 6 or nore carbon atons or the
_ar Rl g@ﬁte%@.ci@hhﬁlét(r 3ICt #Fe géhbled &% JFYiGAGROAp with
atons include phenyl group, naphthal ene group,

1 todplarpongatuns , t prafenablyraalkylpyrodpnel e dufoos carbon

the |ike, though not. limted to them 36 In the
: atomgeneAaloreanmpasrems)Wéﬁa @96Pr|%§§5 Q%Ebonl@mpmSFaﬁveS an
‘ R44 . _and R45 denot e ectively inde enﬂently 11
advahiaRg PbE h@raaﬂree S SHE ereL M5 109 S 350 R

denogéom5 | naqn %ﬁg’car ghg:[ QP 2 EQrb% té’t&n&@fﬁgﬂ{ﬁg at least

on groups such as a
one ﬁﬁﬁaﬁloﬁhmybraﬁpuseaeataaO£ybmgaﬂualkﬁarQﬁ@ﬁb OV DhPS group,
such as an acetyl group. It should be noted that if
. esterhgraupbeamdflecgrbup., etbysyli gréup; pbeEQtheroupnwsulfone
shri nkage during curing becones | arge. and
group4 X hafther gEe¥ect PRRRY L ighfiend éHPF?alléYul &5%9 @nd ketone
6_carbon at

h ’ d
 arouy FRiotlad ol sLsBxioegRle WA ¥ rcRL kR 2o symbo1

y deR¥HE8CEH b:Pl'i‘tQ%QJ's' PotMd hed 40 @oC ﬁEEBnthét QQ’Qreé' §6X¥hrinkage
group wth o 6 carbon atons, or phenyl group.

'durJ.Egr theingr epwat ittedst :ﬁl’dﬁfem‘rem tHatr R8SiaameteRB8PD tar RU2 more

denotes an al koxy group with 1 to 6 carbon atons. :
prefexabby el . ofSymio lhyrd dsewrtissn agr dadedercPidé HonBe hubject to

group, ethyl group, and propyl group, though not L :
y + Frﬁiged to them Exanples of the al koxy group include

a t

. S@E&lg%lye SkGitBre 'foxHe Bl RERRAKEILAUY the general
formﬁl@uPs)theushfaplohlﬂgtgﬂetﬁofseﬂreferbadrocarbon :
.- group or al koxy group with 6 or |ess carbon rat ons

gi ves _ -

‘ - . OH. OH : CHoOCH;

| GHAOCHg H300HZC\©,CH3 HC_JL_CHy  HeC. A CH

O

s

CHy CH,OCHz OH

It is preferred that the content of the compound having a

phenolic hydroxyl group and con_taining one gro'up select_ed from a

" -methylol group and alkoxymethyl group (b} is from 0.5 to 50 parts

"by weight per 100 parts by We:Lght of the polymer hav1ng one or more
phenollc hydroxyl groups (a). A more preferred range is from 3 to
40 parts by fﬂeight. ‘The content of the compound (b) in this range
| ~ gives an advantageftha't-goo-d'mechanical characteris_tic's can be )

‘obtained. "

In this 'inventi_on, a photo acid generator is used_ as the
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- an advantage that the filmshrinkage during curing can
be kept small. Preferred exanples of the conpound
‘include the follow ng structures, ~though not |limted
to them 37 OCH3. i-0CH3 H2N CH3 OCH2CH3 H2N-(\ /y'-4-
OCH2CH3 CH3CONH CH3CONH H2N OCH2CH3 -0CH3 CH3 OCH2CH3

 snon BB oy ORI oo B IR W R e

quinbne Qa1 z96E3 d&hddddE: , QR fon dunt - O5 €3 FBosphonium salts,

diazonium salts, etc. In this invention it is more preferred to

use two or more of these photo acid generators in combination. At
least one of them is intended to exhibit positive photosensi:tivity,
and at least another one of them is in'ten_ded to mode_rafely stabilize
. the acid cbmponent génerated when the photo_ acid geneé:‘étor
exhibi‘ting the positive phot'osensitiv_ity is' exposed, for
' efficiently dé_composing t_he pﬁotosensiti_ve material to enhance the
,'photosen'sitivity. | Using plural photo acid ‘gen’eratofs in
coinbination gives an advantage that the photosensitivity can be
remarkably enhanced. | |
It is preferred that the photo acid generator éapable of
-'ex_hibit ing positive photosensitivity j_.s a quinone diazide compound.
For example, said ‘q_uinbne diazide compound has the sulfonic acid
of the quinone diazide bonded as an ester to a polvhydroxy compound, :
or has the 'su:_l.fonic acid of thé guinone diazide sulfonamide—bo_nded
to a polyamino compound, or has the sulfbnic acid (.)f‘ the quinone
diazide ester—b.o'nded" - and/or sulfonamide-bonded to a
polthdroxypolyémino compound.. It is not necessary that all the
" functional groups of the polyhydroxy compound or .polyamino cdmpound '
are sub_stituted bj_‘the quinone diazide, but it is preferred that
50 mol% or moré of all the functional groups are substituted by
the quinone diazide. If 50mol% or more of all the functional groups
are substitli‘ted by the quinone diazide, the ‘dissolvability in an
alkaline developer becomes good to give an advantage that a f‘ine.
‘patter'n with high contrast to the non-exposed area can be obtained.
.If suchl a quin(.me' | 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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OCH3 OCH3 NHCOCHG CHCONH // NHCOCH3 6CH3 tCHB CH3CONH
‘OCH, a OCHE 9i -0--Si / \-NHCOCH- cCH3 cCH3 Above al

‘the follow ng structures are nost preferred. OCH3
Sl-QCHB H2N OCH3 CH3CONH. OCH3 Si- OCH3 H2N OCH3 OCH3
= Si - OCH3 CH3CONH OCH3 OCH2CH3 CH3CONHA /r Si - OCH2CH3

SRR %%&%Bcﬁa@%ﬁ- e DO - CoRCHS

Si EEhREES 1;}4{ E:%mp%i&ﬁ&pix@él@cﬁe 18-z, BisP-EZ,
V|nyIS|Iane conpound inclu e 38 V|nyltr|nethoxy3|lane
TekPvAHBPAL | Bt hax AR afeisP-PA, TrisP-SA, TrisOCR-PA, BisOCHP-Z,
BisP-MZ, BiSP-PZ, BisP-IPZ, BisOCP-IPZ, ‘BisP?CP, - BisRS5-2P,
 BisRS-3P, BisP-OCHP, methylenetris-FR-CR, BisRS-26X, DML-MBEC,
DML -MBOC, DML-OCHP, DML-PCHP, DML-PC, DML-PTBP, DML-34X, DML-EP,
. DML-FPOP, dimethylol-BiSOC-P, DML-PFP, DML-PSBP, DML-MTrisPC,
TriML-P TriML—35XL TML-BP, TML—HQ,TML-pp-BPF TML-BPA, TMOM-BP,
HML TPPHBA, HML-TPHAP (respectlvely trade names, produced by Honshu
:Chem;cal Industry Co., Ltd.) BIR-0C, BIP PC, BIR PC, BIR-PTBF,
BIR-PCHP, BIP-BIOC-F, 4PC, BIR-BIPC-F, TEP-BIP-A, 46DMOC, 46DMOEP,
_ TM-BIP-A (reSbectively trade names, produced by Asahi Organic
~ Chemicals ' Induetry Co., k-:Ltd.),
_2 6- dlmethoxymethyl -4-t- butylphenol
2,6- dlmethoxymethyl p-cresol, 2,6~ dlacetoxymethyl .p-cresol,
'_naphthol tetrahydroxybenzophenone methyl gallate bisphenol A,
‘blsphenol E, methylene bisphenol, BisP-AP (trade name, produced
by Honshu Chemical Industry Co., Ltd. ) etc., though not llmlted.
to them.

- Examples of the polyamino . compound ‘include
l,4—phenylenediamine,1,3-phenylenediamiue;4;4'ediaminodiuheuyl
,ether,4,4'-diaminodiphenjlmethane,4,4'-diaminodiphenylsulfone;
4,4'-diaminodipheny1 sulfide, etc., though not limited to them.

| - Furthermore, examples of the polyhydroxypelyamino‘compound'
include 2,zFﬁis(3-amino-4-hydroxyphenyl)hexafluoropropaue,
3,3'—dihydroxybeuzidine, etc., though'not 1ihited to them. .
. In this invention, _as‘ the quinone diazide, either a
5—naphthoquinoner diazide 'sulfonyl grou§ or 4—nephthoquinone
.di_azide sulfouyl group can be preferably used. A 4-naphthoquinoue_

:diazide sulfonyl ester compound shows absorption in the i-line
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-vinyltrichlorosilane, . o _
vinyltris((3-nethoxyethoxy)silane, etc. 'Mreover, a
car bon-carbon unsat urat ed bond-cont ai ning sil ane
conpound such as 3-net hacryl oxypropyl tri met hoxysil ane,
3-acryl oxypropyl tri met hoxysi | ane,

~.p-styryltrinmethoxysil.ane,. . .
regiffh ot & POTEREY, BEUR At Ryt SRR foFnd 1pe exposure. A
' 5-naph¥BbRATH¥heXdRERYE "BL LAY St BRXYS! £6MEoERE SheRsDextended

used. = Preferred are vinyltrimethoxysilane, and
abso¥bBYybhnigetitboklyes id-dife AsgionahHh mdecwonpanpdsnd is suitable
represented by,the general fornulae (15) and (16) and
for gthineidxneswmnpolndehtanpenisian. at iswrafen tef select
- .themcan al so be used together. In either case, the
eithgkofo deRaPhithodquiToRe, 61%%’5-5"1‘1‘% AR S tfoffompound or a
o] var t t .
S-naﬁﬂgﬁggﬁpghﬁeoﬁ%%fée sﬁ.%'l.kfsotr{ _%%te!r cb@g@ﬁﬁ%?%%&%on the

e conpounds represen
waveleRgtal JddUkse (Rositd (16Fu2RHe¥inb¥esi l@Ngaphthogquinone
conpounds is fromO0.001 to, 30. parts by wei.ght per 100
diazpdetsubfomgel gisteafcdrimound lopminaindwigngotin@ $rnaphthogquinone
L phenol i c hydroxyl groups, (a). A nore preferred range _
diaziidef sYAEORYAs5 EOUR0 GF 13 Dylarhrequinena $isrzhde silfonyl -
' nmore preferred range is from0.Q1 to 15 part . '
groufighny e Sae TonF LS pap 0 b STMRT PEa Tafiéptnoguinone
. diazi‘ﬂ%a@iﬁ%%ﬁgﬁaiésﬁ%@ Ao AP PLOIPIEIS eI hSKRE diazide
~ and goo at resistance can be achi eved. Furthernore,
~ sulfbfAyliheatefvesinpotndi tahsapkef Ber adefiocasadd mbhyture.
conmpound sel ected fromthe conpounds represented by
t het gésepzeferveduithat( e amllgas)amneight of the . quinone
. vinylsilane_conpounds_to the golyner' conpound_after .
| alazighyPempaHnGs Lot joRr 390 Rt Sq9-  RemesRpBaRGeFEed Tange is
- added .af t 0 ' o] VORL i Zalki . 909% i
fromagg’g’sitgon g%’c%%&%c‘%% a{"%ggﬁgi %%e%[d t{w)e c%onpoundg;l"ges an
adval@hgkNCGHARO 8hed BHdmad eBbnshengstyN ddtord YARGh, and a
: Mor eover, in the case where the polynmer is obtained. _
molebylaepwedighitt adf ob5001t oirs Jedf egiveest enacddiviemdage that the.
- conmpound when or after the reprecipitated polynmer is
mechagdradorhagarherhetigssefyvEhe, fidnt afher pheprehsciRing are
. the _ unreactive matter or the Iike of said conpound is
imprp¥ffyed at the time of reprecipitation to.lower the

?gir:lg% %@lﬁﬁéﬁ@ﬁlé‘}[ﬁgﬂé haimg En B8l d Ah itBi62480EnkY ohhean be

ati1on of al koxy groups shoul d occur. o
syntheki heamydm a apecdFiic siten SRicdmploahndsen sheifed Ieveing method.
X conmposition can also contain a solubility speed
In tbAkamedholdor f£ognleseasimie + he- phiphtheqisinong tfgi@?-i@ﬂesulfonyl
' hot osensitive resin conposition, to such an.gﬁﬁent

" ‘chiogii[gga ‘PH@ %e@tl‘%‘éo-:'ofc%? fer‘?jlﬂardr?g to react 'Wl each othe.r

in t_hé présence of triethylamine. The method for'producing a phér_l_ol
__ dompound can be, for example, a methed in .which "an
. a-—(hydtoxyphényl)_styreh_e derivative .is made to  react with a
_ polyhjrdric phenol dompound in an acid. catalyst. |

. With regard to the photo acid generator used as the ingredient
(c) .,of this invention, if it is used for moderafelj stabilizin_g |

the acid component gen_erated by exposure, it is preferred" to use
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curing does. not becone |large. As the solubility speed
enhancer, - any conpound used generally as a solubility
. speed enhancer for positive resists, such as a :
pol yhydr oxy compound, -sul fonanm de conpound or, urea
conpound can be preferably used. EspeC|aIIy, a -

' dro und- a raM/na rial use o

o coB MRS SRR 88 Al TBLTL] bpb3Eoh i saits, an

d:i.ath%ﬁlr gRh¥suseashn &t &fifs rz:‘:‘e‘%ine)é%mblo%itﬁt)nt Eglm obtained from
pol yhydr oxy conpound i1 nclude Bis-Z, BisP-EZ,

the ﬁhhfbééﬁ%%tlﬁéIﬁé%iﬁNﬁomBﬂsﬂ?lﬁﬁ,oBIBKI}F}d&eﬁiIﬂ%:NE used as
Bi sP-PZ, BisP-1PZ, BlsOCP--1PZ, Bi'sP-CP, BisRS 2P,

. a peBmQRsnie,PfiBmsPaos:EPuctuﬁehyreﬁefrbm mmimsm@%b@rus or

BLP-PC, BIR-PC BIR PTBP, BIR-BIPCF, etc. AnDng
the ke TasprefaFryaprier ¥ipldofx SAYILECPBPNEne Furthermore, - the

coLofLYN TR 1 B b2l L PR M amons

. the BbEoBlEEnFiohéat EGmpHii@d N s ik @A thaNbe ?referably
' contains this conpound haV|ng phenolic.. hydroxy

N usedgr cAmeng ithei salfdriiwn daisel, it urtes aékaésented by general
) devel oper - before exposure and is easily dissolved in
- formujaeal RA| tﬁe(élévéﬁbpgﬁ paeferabiposare: So, the film:
~reduction due-to devel opnent is small, and-
devel opnent can. be acconpli shed eaS|Iy within a short
Rﬁerlod of tinme. It is preferred that the amount. of
RS- uhg solubllggy speed enhancer is from1 to 100 parts
Qy wei ght per 100 parts by weight of 'the polyner
HhaV|ng one or nore phenolic hydroxyl groups (a). 40 A
ﬁﬁore preferr 4range is from5 to 40 parts by weight.
t of art by i ght or nore gives
z "'% gn 55 } Ehe devet'opnment. can be acconplished
. R% a shorter ﬁ%rlod of time and that exposure
sensitivity is also high. A content of 100 parts by
pei ght or Ie?g gi ves -an advantage that the heat
$p5|stqpce ofy the f|¢y1after thermal curing is
oTEd < Hﬁs r mor as required, for the purpose of
R roving théﬁ wettability between the photosensitive
resin conposition and the substrate, a surfactant,
ester such as ethyl lactate or propylene glycol .
nohonghiey | genéral adistm@ts,aeal (Bholtsudhas Rt htaolR® denote,
Ketone such as cycl ohexanone or nethyl isobutyl B
respRetvely oindeprndenely an QW Sr@UEn Wathgil okané0 carbon

ceonfN A8 FHORES, Ry R BB #3281 e
or arpglrﬂa?ﬂl@egi?@ﬁ?eﬁhﬂ{ 1 k8. 5o ke G5 admshe: zeRRItadan anion

Fur t'her not e or enhanC|ng t he- adhesi on to t he

.. portusterllpgicted from R°S0;”, R’CO0”, and SbFs~. R’ denotesan organlc

group with 1 to 20 carbon atoms. Examples of the sulfonium salt
N 'represent‘ed by the gé,neral formula (2) are enumerated below, though

not limited to them.
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substrate such as a silicon wafer, the underlying
- substrate .can also be pretreated using any of the
conpounds represented by the general fornula (15) or
-(16) or a vinylsilane conpound. In this .case, a

sol ution obtained by dissolving 0.5 to 20 Wt % of said
conpound in a solvent such as isopropanol, ethanf

nmet hanol , water, = tetrahydrofuran, @o ene gl y,

ongt hyl et her acet g, propylenegl ycol npng h
H,c-E4 QY-8 l—laCt . dFgbhyl @"‘ e_CF3663‘_ XSFWS%
toheat &t urface Brans of sp=A/ ceafing, ime n,

. spray coatl ng, vapor treatnent, etc. As the case
be, the treated substrate is heated at a tenperature
of 50C to 300C, for letting .the_reaction between the '

su ate and s adhesi on pr c@ ng . ingredi

pr ss. The sensi tive_resg conposition this

@.@ 1 isgh.- C t @kmo;as @he_ds,ztess@sﬂ oA 100,000
Eurpose ci" oring the eal resistant \=tfsjn -

fil fter conpl on of heat @ ANt . The 4:
col nt can be dyestuff, orgamfc pignent, i. ani c

~ pignent or heat-sensitive color-formng conpound
‘capabl e_of form ng a color _when heated. As the

: dyest grred is a dy thf soluble in the
: r ani capable of s g t he pol ymer

Sln$ DO ph CBEGMPS (a) and

t he re3| > efer ed exanpl es of the
dyest ﬁil n€l ude oil sol ubyest uffs, disperse
- dyest eactive dyestuffs] agjd dyest uffs, greect
dyest uffs c. In view ofH skel structures, ‘

. dyest uf+g ifhcl ude ant hr ad pr.‘e-oased dyest
‘az'chaC §yeStfufPs, et mi fESBased @ f’ng”SO‘"

sed dyestuffs, CH@)xaz -_based dyest uf and
~ these_dyeg fs respectlvely ai ning any,-

tﬁ sarf. Among the thalocyani ne  dygStufts
aI corrpl ex s |n| ng dyest uffs @ :

&, Vie resi cé andyw ° '
reS| st anc'lie\’lc_ f] ara éxénpl %&7@%5 °“§‘©‘§’H

and Lanyl dyést uf
., Ltd.), Oaske

Sunseno Cheni cal | ndustr

cet, Filam d and IrgqiiI e dyestuffs (respectiygly
duced hy Chi ba Spe p@ al's Co. Ltd ),
po-@,_ a@;» Q0K p@r d oAéy:gast uf

: spet i e y produce yasetHaa CF3803
akal an dyestuffs (redpe eI y produced by pon
Ragaky. Co., Ltd.), Valifa col ors dyest uf f (prod i
. by nt- ‘

) ‘ CH3 - ° \ .
:@“S*' C4FeSO0s Hac“C—Q— + C4FSOy - : cus .
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" Chemical Co., Ltd.), Savinyl, Sandoplast, Polysynth
" and Lanasyn dyestuffs (respectively produced by
Cl ariant Japan Co., Ltd.), .Aizen Spilon dyestuff

ren

(produced by Hodogaya Chenical Co., Ltd.), etc. Any

~one of these dyestuffs can be used, or two or nore

' th n1 can al e us ure. a

 pibrempics e 0 e SRS LaR g Lk S ARgh VB b ke

' formEQ ”?%"b&% %ﬂgm%?QQeﬁeﬁglb@s'%h@ﬂﬁﬁ ng§p§9hikhﬁ @o
carbon black or a conbi nati on-consisting of

or nore organic pignents 42 are preferred.. Exanples

of

general
them.

of

t he _carbon bl ack |nclude furnace bl acks such as HCF,

CFSSCgC ﬁtsyl 7

pi gnent are shown bel ow as col or index (C) nunbers

- Exanpl es of y | ow pi gnent iacl ude. Pi gment Yel | ow 1
13, 14,_ 17, 24, 31, 5 B3, §6 23, 94, . 109,
115 f? 12 37, 138, 1 .48 150, - 153,

550166 ,;‘II}__ 3 anples 0

ora P g?nen .-- t Ora ge/13, °31, 36, -3
0 42¢ 43, 55, 59, 6 Fl, etc. Exanp
of red plg ncl ude  Pi 'Red’ 9,,97, 122, 123,

144, 149, 166, 168, 176, 177 180, 190 192, 209,

215, %16 224,242, 254, Exanpl e @f vi ol et
pi g n&1b90|3 Prgnent V'o 19 23, <§90H32 33,
7, : te. ) , nt/ i ncl ude

¥ Ccap, 21, . 22,
ncl ude
CHpor gani c

He0, es o 9 cgne :
- Pigne raenee 10, 36, 47 P iC.
plgﬁgnt | ati-ng neta npoundﬁCs preferred. -

I f an |norgan|c pi-gnent poor in electric |nsulat|on
used, the function as a dielectric filmis

.r 1n§§%&%@%§nbf Eﬂé ?ﬁffgﬂkﬁm é?l%hfegéégeﬂggaeb9nthe

el'ec um nescent el enment of an
formghact{ug- hugi aaameprhtdispbayw, | ahpﬁgﬂUﬁed 1emeekdi o
short circuit or the like occurs to cause a seriou
probl em Exanpl es of the insulating netal conpound:
manganese oxi dg, titani um oxidg, titanium
tride, chrom xi de, vanad oxi de, iro
Zobal t oxrde bi um oxi de, Especi al
t {

m OX r
useé : n béé((ﬁ%ﬁcéé

+ mo—{ -8+ 0000r,cr,000" 45— V—on
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FF, RCF, ﬁ SAF , HAF, X FEF, GPF ang
thermal b s such as FT an , Cchannel bRack,
R - i y.one of t hles rbony o acks
o- (%?Sﬁgre G1SPhetfitén 2 96%@!>U§%
xture e organlc plgne sed in thrs
|on an o - pigment w xceI 1 ent he
res stance IS pre erred Typi cal ex&nples of the

4 CF3S05

2,

f
8,
| es

- 36,

is
general

them.
S
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i nvention. The manganese oxi de generally has a
conposition of M, rOy 43, (1 : x <y : 5). e
Particularly, it i ncl udes y-Mh02, [3-M02, a-Wn02,
Mh2031 Mh304, etc. , and furthernore , . anorphous
M.Oy (1 s x <y s 5) can also be used. It is

prﬁﬁerés?%élrhal&é} pg mgfféﬂﬁééil e dighe, S'Eﬁax%{)létﬁefonium sa_lfi

1 manganese OXI nmor 1ess
reprReheededby igen@@almrermugas (1lhe primary particle size

' can be obfained by - arithmetical averaging using an

el ectron mcroscope. The titani umoxide nitride

suitably in this invention generally has a -

conmposi t e TiNa,Op (0 <a<2 0.1<(3<2). it

d-that the primary particle size of the

ide nitride is 100 nmor less |like the

ﬂFFG- nesSg ofi de. More preferred is 60 nmor |ess. The
eat - t v - I 4orn1ng conpound capabl e of
- f oxmNg oIor mhén heated can be a genera
t her nog#en | ive pignent or pressure sensitive

_ plgnen‘/ r any ot her conpound. The heat-sensitive

~col or-f/6Ym ng conmpound -can be a conpound. capable of
fonnﬂﬁﬁ)a color since an acid group existing together
init acts to change its chemical structure or :
charged state when heated, or a conpound capabl e of
f oLfi Nghed @@n@radi nﬁerihhmanratwm da@#?f odeno®aGt | g8spectively
the like is caused in the presence of the oxygen in

independen%ivplabydtroghn agketrganic gnawn with dfte A8 carbon atoms.

heat - sensitive color-form.ng conmpound include a

RY qemjofef Al ARG SR WL dr iredth &7 BOTy @aqmse fymbols
o | uoran .str cture one truc phthaI| - e
o, B aREOt S nrReREC L PR LT TRIPRERA . Pl feder of 0 £o
5. structure, fluorene structure, phenothiazine ' : .
' structure, = phenoxazi ne structure, spiropyran
stExanples eofc thieartriarydrsuleBoavipine ssaift t:l'@resented by. the
heat - sensi tive col or-form ng-conpound include -
genegal' fqrmuias{ bt hed ¥ | eniitrRpa Fe P adavweihoygh not limited to
th 4,4, 4"-tris(diethylamno)-2,2",2" -trlnethyltrlphenyln1 _
-heMat hane, 2,4, 4"-nethyl i dene trisphenol, ~ |
4 4 , 4" nethylldene trisphenol, '
4 -1 (4- hydroxyphenyl)nethylene]bls(benzenean1ne)
- 44 4,4" -[ (4-am nophenyl ) net hyl ene] bi sphenol ,
4, 4'-[(4-an1nopheny|)nethy|ene]bis[S'5-dinethy|pheno|]

[(2 hydroxyphenyl)nethylene]bls[2 3, 6- trlnethylph.-
enol]
‘4 [bIS(4 hydroxyphenyl)nethyl] 2- nethoxypheno
-[(2- hydr oxyphenyl ) met hyl ene] bi s[ 2- net hyl phenol]
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4, 4' [ ( 4- hydr oxyphenyl ) met hyl ene] bi s[ 2- met hyxphenol ] . ,
-[ bi's(4-hydro xyphenyl) nethyl]-2- ethoxyphenol,
4' [(3 hydroxyphenyl)nethylene]bls[2 dinethylpheno

_-h-b

i

-[ (4- hydroxyphenyl)nethylene]bls[2 6- dlnethylpheno
, 2 (14- hydr. oxyphenyl ) e I ene] bi s[ 3, 5- d hyl pheno
H30 @ahﬁﬂaoxyHi&* s 5e%§?cﬁethy+ sPas@s di m

.nol], CH, .
2 2 2 hydr oxyphenyl ) me | ene] bi s[ 2, 3, 5i net hyl ph
- [ (4- hydr oxyphenyl ) met hyl ene] bi s[ 2, 3, 6-tri net hyl-ph

@

enol,

en
(2 hydroxyphenyl) | ene] bi s[ 2- cycl&i%}ylk?-ne

‘ ﬁgd]r owin@eﬁfhypiné?bi shgc yP ;i CHg

t

4, (4 hydroxyphenyl)

eth Iphen 01], . .
4, 4" - (3- nethoxy 4- hydroxyphenyl)nethylene]bls[2 cyclo'
“he xyI nethylphenol]

4, 4" - [NF4. @l droxyphenyl ] rreth Cé'h,s[g rret hyI pheno
| ]

4, Fﬁ;ﬁ 4od roxypheny|3 Z;;$IS$2 gt it hy!l
phe -CH,

4,4 4- di hydr oxyphenyl ) nmet hyl enefbi s[ 2, 3,6-trineth
yl phenol ‘

4-

- | ph |
_ - (3 cycl ohexyl - 4- hy y-6-nethy|pheny|) 11-1
2 nedi ol , H,
‘340 so5 (1, I@w@ﬁar _gz}_4 ]
& (4'% 23 et hi‘ﬁg ene)tet °r aki s[ 2 {3 Bo 'fFSSO_S
4,i:iﬁ LAY L (1, 2-et [i]
ph ], 45

nedi dene)t etraki s[ 2, 6- t hyl
_ ’ CHs .
4,4 4" 4" - (1, 4 phenylenedlnetﬁyp éﬁk)tetrak|spheno
4 §4"

- ( -phenylenedlnethyl|dene)t kls(2 6- dlnethylp

CHy
4"[ - ﬂyii’ enyI ) rre'r'd@yp @ f30- ﬁ?l@enol 1,
j 0 ylpheno

- -hVﬁrob phenyl ) met hyFPdne
qylene]bls[Z 5 dlm

-[( 2- hydr oxy- 3- nethoxyphenyl)ne

ethylphe ol ] ' HyC=C— =
o -[(2- r oxy- 3- met hoxyphenyl ) neb'feyl ene] bi s[ 2, 6- di m
_ ethyl he I] O '
a,c2o drox -%;E}#baxyphenyl)nethylene]bls[3 5-dim-
: ethyI ], g ’
. [(3 roxy- 4- nethoxyphenyl)nethylenelbls[3 5- d|m
ethylphe
~nol ], [(2 hydroxyphenyl)nethylene]bls[2 nethyleth
_ yIphen0|]

-1 (3- hydroxyphenyl)nethylene]bls[2 nethylethylphen
oIIt ;s preferred that the content of the photo ac;dlgenerator

used as the ingpedient (c) of this invention is from 0.01 to 50
- parts by weight per 100 parts by weight of the polymer having one:

or more phenolic hydroxyl'groups (a). Among the photo acid
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-1 (4- hydroxyphenyl)nethylene]bls[2 nethylethylphen"
oI]

-1 (3- hydroxyphenyl)nethylene]bls(3 5, 6- trlnEthyIp
henol]
2,2 —[( 4- hydroxyphenyl)nethylene]bls[3 5, 6- trlnethylp

* senclSBBEL; A1 4, BRgParEed S B SIS @Ry Sinens fiaide
compBﬁMlipf'SanJr]x 1 to 50 parts by weight. A more Breferred range
[ (2-hydr oxy- 3- iet hoxyphenyT ) et hyl ene] bi s[ 2- (et

is le‘t}‘iheI byl 0 peltaizobl, weight. Furthermore, it is preferred that
4,4" -[ (3-hydroxy-4- nmet hoxyphenyl ) met hyl-ene] bi s[2-(neth
the 9bgtay|t) Ofphéﬂ;olt]’le compounds selected from sulfonium salts

4. 4" - h
phosyh@nhw)saﬁgég)gl} 4 drieatzo%)iwnhesraﬁlt)sngtsh Illea{l 1:] gse[ %rgm }J 05 to

- 40 pér? IP]%(‘% {_‘_éﬁq{oxé(n ]a{“?&olloé(m?@ﬁ:)é?g@ﬂg%”i]sbt%ﬁ 093 to 30

pheno
part.z. W wEQ%hIEYdr Pi‘)t‘h‘e SBA PO RlReRp L TR BiNé Widistlodding range .
6-trimethyl - phenol],
a highéar- ﬁnétb;dnexyiﬁin?tbanypheayhlaeehylene]bls[3 5, 6-t '
rimethyl ‘phenol], 46

4, Bor[{he [ppaiReas Yfelnprgphagytheradiawin Biosthe( websrate,
~ the ehagxfégﬁgfgmﬁy]féswhssz%ﬂwme?ﬁywﬁa fpgpntion may also

ﬁ 6 % ted by the foll T
cont§1 F roxy 3 etﬁox p enyffﬁgeﬁﬁPeﬁeleE[Ze% 6? owing.
genet&Et E&Hﬂulﬁelwb]) or (16) or a vinylsilane compound.

-[ (4- hydr oxy- 3- met hoxyphenyl ) net hyl ene] bis, [2-(1,1

-dlnethyl et hyl ) - 5- net hyl phenol ],
[ (Z-h drox phengl)nethylene]bls[Z cyclohexylpheno

%gﬁﬂé. hényl%gethyLﬁﬂe] bIS[2 cyclohexylphen.

-1 (2- hydroxy 3- nethoxyphenyl)nethylene]bls[2 cyclo;
o hexylphe noiJ,
-1 (3- hydroxy 4- nethoxyp enyl)nethylene]bJS[Z cyclo

~ In the general formulae (‘15) and (16), Ar! and Ar? d_enote,
resPectively independently, an aromatie ring. with 6 or more carbon
atoms or an _aromat.ic heterocyclic structure with 2 or more carbon ”
; atoms : Examples of the aromatic ring with .6 or more carben atoms
or the aromatic heterocyclic structure w1th 2 or more carbon atoms
.‘ 1nclude phenyl group, naphthalene group, b:Lphenyl group, trn.az:.ne

group,- ‘pyr1d:_Lne group or the like, though not limited to_ them.
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[(3 4- d|hydroxyphenyl)nethylene]bls[s 5 dlnethyl
phenol]
[3 4- d|hydroxyphenyl]nethylene]b|s[2 (nEtherth
yl)phenol]
-[(3,4 d|hydroxyphenyl)nethylene]bls[s 5, 6- trlneth

yI he | B p29 3 37
A Ef;]e P 9BR At SRR ) ithndh 67 s By BT ooyt - R
and 8 depote, zespectively ipdependently a hydrogen or organic

g:roui; ﬂz_ﬂhoi lto 4 carbon atoms. Examples of the organic group with
4,4 -[4-[[bi s(4-hydroxy-2, 5-di net hyl phenyl ) net hyl ] phen -
1 t0y|4] waiippn edepsi dhtl8dbehydmodiewbpn, groups such as a methyl

4' - met_hyl enebi s[ 2- [ di (4- hydr oxy- 3- nethxlphen yl )] meth
grouﬂ ’| &ﬁ@g{é group and propyl group, carbony groups such as an

ac<-31:§'Fe (Il;fl‘]f |7'Le1ﬂ gﬁ El.c21 I:Iedlng%eﬁy&ao%( ¥L£ tée %u% I}VJ)P I?:eef%c)ri atoms
is 54014morf%.t hzh@nﬂm [s%z[:.‘i’i]&‘beh}dﬂfﬁlﬁﬁ SuBi sl Bidaerzheayhhl R,

met hyl | p  henol

43,1141 -R‘fétdmi@lm&blﬁa[@e{ct:hiﬁﬂ(}y dJnﬂwqddeda-ﬁlydr axy offigant by group
-+ - lphenyl) - ] nethyl ] phenol, 5 ) ‘
. withg 14'tq 36 scarhenhgltonshy anéxFoheh9! Bl andmRY- ios ®” sdgnote,
 mespgBR AR R IR AP B o BRGFPSBERPRIFOIR LB § parbon

acon, sy AR 24Tt (S0 SrCTEI - BTTS) S AP EOu

- FurtHerriokd, Cit Qed@t bnd ek Rt RAY had Kofddirtagenotes an alkoxy

. - 2-(2- chloroanlllno) 6- di but yl am nof | uor an,
group-withl Hitee bzganndom Gt ot Bxhnpilesf o fiorhe hydrocarbon group
: 6- di et hyl am no- benzo[a] -fl uoran, °
include agpebyl #53Whh ;vlwﬂ» araups @ndtlé‘f‘?%éﬁﬂupl shoggh not
dlet | am nof

_llmlgggmt r%118eOI e)]%:ﬁﬁlp%e uty #&xl g?rghlp :anEI.HEr ag. a’' methoxy

7e’9h§£; by aqu 'k%?ﬁ@ii €oup, n-buto
_groué di et'hy a%?nEMG c#?gadégy -ethoxye hylgﬁ?;g)?ﬁgorgn ooy

‘group; diaidy isobogofymaityip /- Zholighofhetor dimited to them A
3-triethyl am no-6-net hyl-7-anili, nofluoran,
- hyerC@ybpammnmrh@lbomtgmuwwaﬁihl $ reaf ﬂ-GéBamarQQIt atoms gives

an 2 RRP S ERRE (LIS R RO BARSCA (19 COR4Ba Py kept small.

Prefgf:.-e.gﬁre[}ﬁgn fééq ﬂl’Ie ?mﬂbg?ﬁ Jhegnﬁfé tﬁg%flo\{rﬁn'gnstructures ’

tenperature an exce t resistance y one
thougﬁ hbemeantba Haeﬁh@ﬁ two or nore of them can al so be

used -as a mxture. Meanwhi-l e, a hydroxyl =

group contai ning” conpound having a triaryl nethane

structure can al so have a ‘napht hoqui none di azi de

sul fonic acid ester- bonded toit, for use as:a qui-none

di azi de conpound. ' :
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It is preferred that the content of the col orant used.
inthis -invention-is from1l to 300 parts by weight
per 100 parts by wei ght 48 of the pol ymer having one
or nore phenolic hydroxyl groups (a). . An.. especially
preferred range is from 10 to 200 parts by weight. A
col or ant coomﬁnt of 300 pggts or |ess give '
@- ve€ strenghh
2dh the s
- In the~gase Where a color@fis i s used ™~ '
phot osensitive resin conposition of this invention, it

can be conscdered to use oneQ8§estuff or organigcH,
@Na@é.%mt B1US @H{OBNHOL~JDE eodwaest:ufct;m.{ )mtaam
Pl g 6a§0§ mM xt ur.e, o&gﬁg one or uf'fs
and one OF 4tote organi c pEFgnents in conblnatlon dr to
use one or nore heat-.sensitive col or-form ng

CldStls one or norg—, dPeELHEfs in conbﬁﬁﬁti?ﬁﬁs

' CH,CRKHL OxUSE-OCIGCR) OHRTENH @o agi-ocpicgamtet i—Oﬁ@e@{—@/"'”?
_ nmor ¢ -a$0@£n§|t|ve ‘col 0 -‘oéahggsconpo To 1 c!)CH3

. fation, etc. However, it is only required to use
least one of said colorants Exanpl es of the

solv--t %Efﬁ Pﬁchls |nvent|on |nclqﬁﬁ pg@@r aprotlc
' HE

N-rre | e ?- butyr ct g(f;g té?ﬁ"'d:e and

N, N—dlnethylfornantde N, N- di net hyl
dlnethyl |de ethers such as tetr B 6H ran,

CHaC :PX' e,|anﬂ p c hylf "¢ NHCOCH
i 1@7@—@ s
- di i seffut $CHK nd di acet one al cohol Cé@t

as ethyl acetate propyl ene gl ycol nononet hyl et her -
: acet at e, ? élhyI | actate, aromatic hydrocarbons
t uen d x tene, etc. Any one of the
CH“‘c@oﬁl é_g’ g;@_""%l or. nmore of them can’
- al so .be sa mixture. It is preferred that the
' cont ent. of the solvent, used in this invention is
from50 to 2000 parts by wei ght per 100 parts by ‘
wekbbve ofll hetipel fokiowing ngtoneturespare phesb| breferred.
hydroxyl groups (a). An especially preferred range is
from 100 to 1500 parts by Vi ght. Next the nethod for
fornxng a heat reskigant resin patbeH H9 u5|ng the, OCH,

e W R

tos§n3|t|ve resi9y Reonposi ti'e e sabstrate can 9%H:CHs
‘a wafer of silicon, ceranic,

 GHyCONH._~, -8i-OCH, CH300NH—_©~SIi~»OCH3 © CHaCONH Si-OCH,CHg
. T:::I/OCHa ‘ ' OCH, = _ I:::TfOCHchs
'90H20H3
o - OCHxCHz

Furthermore, eXamplesiof the vinylsilane-compound ihclude
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gallium arseni de or the like, or such a wafer, on
‘whi.ch an electrode and/or wiring conposed of a
-metallic material such as copper, gold or ,
titani umbased netal is formed, though not linted to
"~ them Coating nethods include spinner coating, spray

vmyg%%&}nggho%%%lgﬂé“ ng, etc. The coating; é&i@k 5§§§jﬁane

s on € coating nethod, the so con
v1ny‘i't§9_eﬁﬁ.5¥ogfl.lﬁﬂg CONpOs)14:97k ( \F—tlﬁ‘ethd:@@d )tﬁlane, etc.
. coating Is performed to achieve a dried fllmthl ckness
Moreokef,1 4 o chibotiwarboen theatubstedt donskicenhbaininghesilane

phot osensitive resin conposition |Is dried to obtain a ‘
compgHBfiosensiiehve rasin c8npPesharBRloXYPROPESETERgLhgxyFilane,
referre an oyen, hot pla

3-acraPATPERPEL LS EAREYE R 85 enper aPu?EYthSElWﬁﬁ%%ﬁﬂane' |
' 3- megﬁacrgggxyiﬁ[)p} @H&ip&g&ﬁ)ﬂﬁ{{éilggg As required, or

ste f or 2 mnutes

3- me@ﬁéci‘&*h&ﬁﬁpﬁﬁbfﬂ[mathﬁiagef:ﬁbxygl!Ihﬁélt ega@l idLIWr e used.

o steps can al so be enpl oyed. Subsequently the o
Prefphuedsensi vivglieimatborpediliahen and rrvaltmauhaxmllane

wi.t h chem cal rays through a mask havi ngta desire
- palR¥rane Pér Lhg gepundh & ePResrRird By s Iffhélleﬁi‘&éal formulae
a5) A, Bha ity YL S bhoa b8 WO RS0 g ox more

of H9&mt R&d - ke (865 lﬁ@ad h:dg{é”@lér‘m5 WH Q4 tdrdrd n@ase, the
(436 nm of a nercury |lanp n the case where the '

. photoeenkitiva mdsirheoppbiationsextinlyioiedoodusdingsion to various
~devel opnent or in the case where the latitude of.
subsgeaEL8pnent conditions increases, the step of bake

- prifomerefenstn i fetheln%fg%end‘f 8?f§a§.q%§'§e§1%ﬁ?ﬁ%ﬁesmted
0
by tggo#éggmfnggg@uf%geghgergg (86" §h8" ¥ 8y 18098020 biipounds

is £iémfo @01 1O 3309aﬁlﬁstwg syl peeULeD PAEES HPR@AZht of the
gi ve -advant ages that the, reaction progresses well

polymerd héwing heneleve | mpre mheriafl c drydaostyl lgarokmst (@HortA more
A heat resistant resin pattern can be fornmed fromth
Prefﬁﬁﬁ?@s@%ﬁ‘? il frew f- eegp%%.?tq BATES| BY ¥+ Ehbviafy Ph@urther .

more xposur e%lig%?%S' n Ecgm Y)ell ?gar [?gr‘gé bgrov@:l.&llfon 'I%e content

deve oper

keptt ehr ammishWArgamy ¢ agHeauganehybi ha®’ PHLIA0YEOUSadhesion
sol ution of a conmpound showi.ng alkalinity such as

promdt ehfaspFast nand doelhyeati nesisieante saniberachieved.
' hydr oxi de, potassi um hydroxi de, sodi um carbonat e,
p&%@?@@%@ﬁb%t@lﬁ rﬁfé{qwlﬁﬂ:nét 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 completlo_n_ of polymerization. If the compound is
.added after completion of polymeri'zation,‘a good .adhesion effect
| can be sustained since the compound is not incorporated as covalent
bonds ip the polymer. Moreover in the case where the polymer is
" obtained by repre01p1tat10n it is preferred to add the compound )

when or after .the repreclpltated polymer is redissolved in the ‘
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di et hyl am ne, net hyl am ne, di net hyl am ne,"

di met hyl am noet hyl acetate, dinethylam noethanol,

di met hyl am noet hyl nethacrylate, .cycl ohexyl am ne,

et hyl enedi am ne or hexanet hyl enedi am ne. As. the case
may be, to the al kaline aqueous sol ution, any one or

_nmore jn__conmhination of the follow ng can a
soLvERia L o5k T BEOLIFESGHRAC CHe HETerRyLve. B9F FoF Abfibe Like
?Hﬂd%/ éﬁyﬂ YRS
| of s%&#&oﬁd e %"on éif?tb%y%ﬂagégagn% and(?iBJ‘.jl‘.eatlon to lower
the didmddndaceyiragitdeandl enhel stisdicBedgtiBhhanol cagsbandly the
and i sopropanol , - esters. such as ethyl |actate,
condpnepyheneoglydhbxyngnonpshyhoetﬂeocauetate ketones .
' such as cycl opentanone, cycl ohexanone, isobuty
ke?BﬁEhﬁﬁﬁoﬁﬁthyﬁslséﬁ@ﬁﬁrQannﬁﬁlﬁhep Qﬁﬁﬁ#%ﬁﬁ%ﬂ??ln¥351n
reated by_rinsin

compgRii8H Sartatbds cBlndib, rbBluptiily’ ek Silitiger for
enhafigifl S-HEQ o €W si BB Yr Pftmy' BRet8k¥AQk tive resin |

nonoiret hyl. her acetate can. also be added to water,

compb8ithibnsi tg sttfcﬁﬁhms@itelﬁ tatc Q[ml @égpee f shrinkage during
devel opment, the developed film is heat at a
“curipgnpeeat et beco®dargs00@st ¢hecsmlébsiléihy| apeed h@h@ncer

‘ resi-sta in film, _The heat tyeat rfor ned
any GOMRRHnFocct BERCTE TN A, SISt AR esd, Ghncer for
n t 5 a
pos1 0571, 0 URGL V8! b RoA0GAE) EASRM 2 pytsonamiae

compEﬁﬁdeéﬂn@rSa beapoln® e e iprdiRIday1RE dhsld. 13@6pedfQfly, a
and 350C for 30 m nutes each. As anot her nethod,

polyhgdtrory ebmpouondsfsnia mﬁmaMatnnlainuSQﬁnfnzu$ﬂﬂ¢h@ﬁlzlng a
- 400C taking 2 hours can. al so be enpl oyed. The heat
qum?@%l dianidescamppPrpif siafedPer RF S FRCPHSE 0B8Rt | VBreferred

f th b
 cxaniifh 55 Phe b OERL L Blad F, LRETIE OB Psar-,
TekPS@ﬁ’BﬁR”d“i&tl%rP HAFR O £LIp VB | nggoehpazserglg@mgct OﬁlsP PZ,

_ device, aninterlayer dielectric filmof

BisPlape[ BiSoUP-I@7 highspars; t piprskage, Bilsﬂmm,l CBJ.SP OCHP,
| ayer of an organic el ectro-lum nescent el enent, etc.

methEkenet £6s - ER%@RLnv@ﬂﬁﬂﬁwﬂ&&&mpBéPn@@.beB@NﬂH¢ BIR-PTBP,
reference to exanples, but is n I|n1%ed t here

BIR-FFEfefo Cttho. HOTE HHoMly GARSSTIALITBTCEFLERY Sxanbies of the

oLy BRI L OO PSR e SHETRAPS 1

.BlsR§TQﬂPCBhQRSOEPthhﬂﬁéﬁﬁltBPELFﬁQPn BhEMBARGBIBPEAF. If the

silicon wafer was coated with a photosensitive resin
obtained resin composition contains this compound having phenolic _
: hydroxyl groups it is little dissolved in the alkallne developer
before exposure and is eas:l.ly dissolved in the alkaline developer
: after exposure. So, the £film reduct:Lon due to development is small,
'and development can be accomplished easily within a short period
of time. | |

: It is preferred that the amount of the solublllty speed
enhancer is from 1 to 100 -part-s by weight per 100 parts by welght _

of the polymer having one or more phenolic hydroxyl groups (a_}..' ‘
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conposition (hereinafter called a varnish) to have a
filmthickness of 14 to 16 m after pre-baking, and.
pre-baked at 120C for 2 m nutes using. a hot plate
(coating and devel opi ng appar atus Mark-7 produced by
Tokyo Electron Ltd.), to obtain a photosensitive resin

- molbifRar@lrl\ Bgh e85 o daERIOY UL, O content
of 1ESrtIRA el JIRASY BoPE %ﬁ@é@%m\%@ eped Fhin@edbldpment

- refractive “1ndex of 1.629 and a cured filmat a
can befdaecomprisheieximna $hérBer perbafiosfireim® aatii that exposure
having a pattern was set on an exposure machine
sensitiviif¥ 1% adser hibgyy sFocopteddced O @eALs byiwedlght or less
. photosensitive 52 resin filmwas exposed to.the j-lipe
_ _glvegtanaﬁa?ﬂ%ﬁg?tﬁha&rt% Begh ‘F%?lSE‘?‘??gP%rﬁq’eegbﬁﬂ Lﬂfl&er Ehemal
.peri.qd Lge. 4) Devel opnent - A devel oping appar at us '
_Curlﬁﬁh?g;imEESEEggd by Tokyo Electron Ltd.) was used for
. SPFa¥tRErmAr&X P abduilrBaV Hbr? t3purpose of improving the
~ tetranet hyl ammmoni um hydr oxi de aqueous solution at 50 -
wettapiility Bhétwsesorits phadticmenygl iivd cestiandompo8itpomf and the

: 40- seconds, spraying it again for 10 seconds, -
subsErasei ng FUTias Annd esder4guskcahdthyl dsictgte or apropylene

sirod R SN L e Ry AP e
such COEMRL ] He R n SIPOTUMEAYE ﬂgaﬁhegﬂ%toﬁ@,e or ether such as

developnment tine after which a 50 m/{ine-and-space '
tetrfhRiydeofuthah/diSHivaantotaGlsonbé ivédll hMolreveeraf ivorganic
: this time is called the opti num exposure tine).was ‘
partidaasi fofedsibicang cdlaxida . oft itayglum | dkoFide arnithem like,
o gat_tern forned after_the ogtinume gosur% time .was
PolyimpgyREWdert AE FReoIHKE ofial ‘?}Sﬁuﬁ ngOA-BHBuGced

. phot Ltiye I ' S a ' it : :

| DIPLESRRBGLE £68 Sl Reo e ateltod 1RO gertying

substPat80sitAULESa sBNdchRAeHeHD tRe3dRfetBfing dubdtifate can
bei ng heat-treated at. 320C for 1 hour, using an inert

alsogbs pretrdéd tN4d A G pramguedd thy KonpotndsnoepBSgseried by the

N Co. , Ltd.l , to produce a. cured film (heat resistant ;

~generalj formpla) (15B)orcH 1) &7 ¢ VénydegrladeoCogRPiAdageln thi

caseé{l%ﬂ?ﬁgg;g:i%rnédo Vi of GHEES LAY oEE?tge%%e%t%f of said

compound in a solvent such as isopropanol, ethén'ol, methandl, water,
tetrahydrofuran, propylener glycol monomethyl ether acetate_, :
propylene glycol monomethyl ether, ethyl lactate or diethyl adipai:e
ji‘s'l_.lsed to treat thé 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,’ fdr letting
‘_ fhe, reaction betwe.en the substrate and_ said adhesion promoting
' ingrédiént progress. | |

e The _photosensitive resin composifion of this invéntion _can'
contain, as required, a colorant for the pui:poSe of coloring the

heat_'res'ista_nt resin £ilm a_fter completion of heat treatment. The

a1




was cal cul ated fromthe follow ng fornmula. Degree of
shrinkage . (% ~_ (Filmthickness,after devel opnent -
Film thickness after curing) = Filmthickness after
developnent x 100. 9) Evaluation of storage stability
of conp03|t|on 53 A varnish was allowed to stand at
23C. for an pattern|n was carried out

| C°1°E@§ErFEE ?r?. @s ')'.'gF.HiLS m%rit -laﬁg)rganlc %1gment or.
| heat%%%%%ﬁ.%ﬂ%’ bt b bY - %%m%ﬂgn &Lx‘f&”@ﬁ;ﬁ?ﬂzlé@f Byalialyd 8Ncolor

eSi on propert n Ssubst e was coate
whenWhieRAtagvarni sh to have a f|In1 t hi ckness of 10 pm
after pre-baking, and pre-baked at 120C for 2
. MAauttke Wyasgufhotppeferrddonsi ag darwmiﬁ\felsﬂzplumle in the
apparatus Mar k-7 _produced by Tokyo Electron Ltd.) .
OrQaFHFsSP#N#PWa§a§ﬁ§é@dOﬁnd&ﬁseighnSth@upgayﬁﬁr hagengopne or

320 h b
nores pdnRthE i Eiok o fnra o dind ARl Rid the resin.
Pref %\éﬁegf ?P%g rE actlrif::o F%g%ff-r cfHiEb {1 ls@l%iecﬁfregeuff s,

orm a ines and 10 rows at

dispeltiser dglestudTs ,a ﬁ&id&wr@dgﬂmr&m adjﬂestuffﬁ apdlrect
was stuck to cover it and stripped. The nunber of _

dyestpEésed edquar @9 ouitewofofl Otkelpkaless e tores edthe dyestuffs
eval uate  t he _adhesion propert Bef ore the eval uati on

"1n°1H§let hensPrrEpiRgnesbased; h@%ﬁ%@ﬁ £Fr | nP#B3PEEB ec gﬁst“ffs

' k 2CT) f
phthgioaygﬁﬁééuhgs ggse dﬁ}an du?’;lr e"gé peé?gdﬁywas accéﬁ?eauffs

oxazand-BagaldpP! @ykawuFEs30 GndOrensdBiar @pePeeELE Wasspectively
rejected. The PCT treatnent was carried out at

-contaammngt Aoy oetcil icmgplofx 12413 andAménait 'ﬁb&phephthalocyanlne
pressures. . Synthesis Exanple 1 Synthesis of hydroxyl

dYeS§P§ﬁ5QRQWQFﬁlmgmﬂ%Q¥%ﬁ%@mﬁ?%ﬁ?%%@ngﬁYﬁséﬂﬁmeWQ@§ﬁferred
stream_ 18. 3 _

in 100 i Ruthen findy FhetorrRERarah: diiehfangesistance.
Partg.gﬁ‘wg)a‘l S%gﬁ%\:/ngé 42 G4 dad! ?ﬁmﬂ_aﬁl | 0! Ve 1 e&?@&tuffs

wer e Into 100 g of gama- butyrol act’one

(resb@tiveaydpw@uégh by Gunitcond dheshilcal- IbGustrynte.i t Ltd. ).
‘a solution with 22.1 g (0.11 nole) of trinellitic

' Orasaﬂ;hy@raaetcthchadadduaasbl Ixghspe e gdwstﬁfsvaéraaneqtlvely
pw se t o0 ensure that -the tenperature

f the _
proabeaBing At Br GhesH & id TnEheBAEe LG - Lifs by Zabon, Neozapon,
I [ CH% @%dl E LI,
d by BASF
e GEIP L 00 Slo " P £6e R0 L 8ok S8, B cen. by mhsr) .
KayaS8BCERd edRik BN iy 1YY (&\é%@@rc&tl%ly @%dshcleut BY Nippon
of toluene was added, to obtain "hydr oxyl
Kayaku Co., Ltd‘) Valifast colors dyestuff {produced by Orient
Chem_ical Co., Ltd. ), savinyl, Sandoplast, Polysyhthren and Lanasyn
.dyestuf_fs (respecti\ieiy prodﬁced by Clariant Japan Co., Ltd.),
_Aizen Spilon dyestuff (produced by .Hoddgaya Ch‘emical‘ c'o‘. , Ltd.),
“etc. Any one of these dyestuff_s can be used, or two or more of them
'.can‘also_be used as a mixture. -
B As the organic pigment, prefefred isa pigment with high color .
formability and high heat resistance. Especially a carbon black -

and/or a_combination.consisting of two or more organic pigments
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- group-contai ning-acid anhydride (a) represented by the
following formula. Hydroxyl group-containing acid
anhydride (a) Synthesis Exanple 2 Synthesis of
hydr oxyl group-contai ning di am ne conpound (b) .
Ei ght een poi nt three granms (0.05 nol e) of BAHF was

are frER0LYES it U ofletE ROEn W ack 3acT bl Racd p1acks
' such %?qsrci‘”tbﬁtﬂ hg 50! @ Tch'onszxﬁr E%Ig% ?2’330 EFzOFﬁFg 1%1%? #L:l'rd SRF,

of "4-ni trobenzoyl ved Tn

ther@ialabeheRe ¥ASEhads o GnAPWIrsechMAEL WIHk Slddtydfene black,
dropwi se addition, reaction was perforned at -15C for

-etc.4 Aowreneand thesetemeomtmgzmssamém netad ned ttwo or more
roomtenperature, to precipitate a white solid. It was
of t@é’l‘“ Sefed 5P e eRd @F AnMiKtUES-in vacuum at 50C.

. f. th Li ' .
o cohrnteds3ele MieBens,ut88 AnFBher dufeliishsgnppranate
plgm%fntw:lmﬂ éféeffé’ﬁ{’eheatth%s%.sg: Qlce> % Pablagbpregar begyical
bei ng added. Into the m xture, Eﬁwgr gen ‘

exampdesi of thdustdmest reashawh Qﬁlovﬁﬁd ddi‘Kh.tf: ih@exr @@C) nAGMbers.
was perforned at roomtenperature. After |apse. of
Examplegt of mlrlew pigments ingrfudenPdgmeat Yadlowl 1dont3vad 4, 17

20, B8, Aot A 6 oA iy dA1 BA0- hATr obe: 7. 138, 139,

147, “i&‘é U&%o""afs:i h%ﬁreﬁséo BETONG [ D23Pald pdi gl P H%g.mples

ed as a "~ cat the Fesi due “Was con&entr
of ohiéh@@ 91§ﬁéﬁfy1ﬁ&§ﬁ§éai’i)§me15§ Gy aild, @1hy®"60><33|8 40, 42,
. group-contai ni ng di am ne conpound (b) represent ed by
43, She5bol Sowi6dg 641 6Hl,a71 Tt aobt Bxameplesldaftiredpigesht include
-for reaction, as.it was. Hydroxyl group-containing

PigmgninReE Pw) 97Syr%?ﬁe3|1§3Exér4rﬂlne1398yﬂ1§ﬁesrl§8@f 1H9dr étyl 180,

190, 06947 £88) 8PS 222k ot 4T THapitn Sk BredipioBgor violet

' plgmlam:olﬁt.@lﬁ&e %g%?ﬁoﬁrﬁoia@ BY @3( 0284 4®! &3 0hg 37, 38, etc.

propyl ene ~oxide, and the soluti'on was cool'ed to -15C.’

. Exampes ¢heluel pigment ihsialdd Pagmeht BIlkde 250((9: 9595:4, 15:6,
nol e). of. |sophthaI|c acid chloride dissolved in 60 nL
etc.df 2det 8Re W Thdweitcy Hihmblhopyf sgreeitpigment include

[ etion, of droemrse addi tion, reaction was

Pi-ngBEpGFﬁEH 4t 19534 0f74 RbEirs. Subsequently the. _
teﬂyefﬁé u:[ﬁ“o pl{' giarggny)l%eC&%ﬁ%%PfﬁatHégalaegmﬁg{i‘nd is

produced prec S CO
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 ineulating metal compound include manganese o':{ide, titanium
' ) oxide, titanium oxide nitride, chromium oxide ‘, vanadium oxide, iron
: _oxide,' cobalt oxide, niobium oxide, etc. Especially nranganese ‘
‘.ox:r.de and t:r.tan:r.um ox:r.de n:r.trlde can be SU1tably used in thJ.S_-

invention. The manganese 0x1de generally has a compos:r.tlon of Mn,0,

43,



filtration. The precipitate was dissolved into 200 nL
of GBL, and 3 g of 5% pall adi um carbon was added. The
m xture was vigorously stirred, and a balloon
cont ai ni ng hydrogen gas was installed there. Stirring
was contlnued at roon1tenperature till the hydrogen

(1 <28% w5 nop it dar ] A4 @ dR Loy Bobao: . oMo,

_ h b ft
ol U508 965, PALERNAISLILLES etbusBEa i ifl 2 x v < 9

can adsovbd ubgdfi |2t dis pﬁefaﬂdeﬂhEhaSOthﬁipﬁlmﬁxy particle size
concentrated to a half amount wusing a rotary

of theapongeseseTexide prewddyeiself@nen emslesitiedMoye preferred
recr Stalllzat'ﬁae to.,obtain the crystal of the

is 600 BHh &% XL leﬁ?awom“-tgf:&epseaﬁt SFfii R obtained by
h f d I
et SRR SR R A Rl

(OTﬁenﬁhﬁthﬁmzoﬂﬂa@Onﬂtf&&éC&ﬁﬁ%ﬁﬁl \MﬁédmlﬁﬁQh&%dlnventlon
into. 100 nL of acetone and 17.4 g .% 3 nol e)

genemadiyl has amﬁ@omdmaﬁw&mopr(omsacom £o t10< 85€C2). It
. Into the solution, a solution with 20.4 g (0.11 nole)" ,
is ppefegraf; Fask iz IPrisary Péé‘tépé-f?oﬁ%‘éﬁ o T ttagium oxide
eton s_gr.adual
niee3iR PR AR Rnfo A Isal YiREHT MoRR4hEEn pEliGns More preresrea
is 6BehiObRedeal . - 15C for 4 hours. Then, the tenperature
. was returned to room tenperature, and t he produced
prBhé pidaet -eserasi teiotd e6led-£bymihgldomiduiia caApebleasE forming
descri bed for Synthesis Exanple 2, the <crystal of the .
a collprewhed beapedndanabeobt QEnedalNHnemNsepaibiye pigment or

oup-cont ai.ning diam ne (d) Synthesis Exanp .5 :
pres%?ﬁ?ﬁe§F§S&FlaﬁlnBﬁ§m8P§Z|erboﬁﬁ§Un@ P@F IHOQPQP?d- - The

n t _ ( P- d
neatlEbh98T,S! EEATL Hchufle Roffolih®hef B, 3" bbb iEppenie
of f@ﬂﬁh@@ B60168r(Sidcdintacol &m@ﬁwligoesgétﬁérdﬁl it acts

sul fonylic acid.chloride were dissolv into 450 g of
to cnaﬂgellmmrtmenwuhﬂ seruetpeeabnr ehanged 7s toak el siheth heated or

roomtenperature. Into the solution, a.solution with
a copgoypdy %pqmeetqm EPTIENG| ReFOMOEh Sidge gfhermal oxidation
to_ensure that

reactifipcPas PE BIRPnes yRrERfarn FBE. BEGsBoe OF the‘oxygen in

~air. Examples of the skeletal structure of the heat-sensitive
, dolor—forming compound include a triarylmethane structure,
diarylmethane:structure, fluoran structure, bislactone structuré,
phthalide structure, xanthene structure, rhodamine lactam"
' étructure, fluorene structure, 'phenothiﬁzine structure,
phenoxaziné structure, spiropyrén strucfure, etc. Particular
'examples of the heat-sensitive color- formlng compound include
4 4,47 «trls(dlmethylamlno)trlphenylmethane

4,4" ,4 -trls(dlethylamlno)—z,z 27 -trlmethyltriphehylmethane
2,4" 4";méthYlidene trisphenbl 4,4’ 4" umethylldene trlsphenol

4 4 -[(4- hydroxyphenyl)methylene]bls(benzeneamlne)
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35C or higher. After conpletion of dropw se addition,
the solution was stirred at 30C for. 2 hours. -The
triethylam ne salt was renoved by filtration, ‘and the
filtrate was added into water, to cause
precipitation The preC|p|tate was col | ected by
f||trat|on d usi acuym dryer, to obtai-n-
4 '[AU|none° ¥&3m€8nﬁ%ﬁﬁsq%6§?ﬁ gﬁﬁésented by the
4, 4'fqkQQWhﬁﬁobﬁkﬁyhgmegg&lﬁnQ?bls@ggklaimé%h EEhQnokg
Qui none di azi dé conpound .(e) Synthesis anp e
© 4,4 Synahmyd30&&pnunganﬁedhgaede]b&ﬁmauﬁd66&t1ﬁ3thydphenol],
: nitrogen stream 15.31 g (0.05 nole) of TrisP-HAP
- 4- [ bis(daby dremyphpnydd medhy | Hnmehoxgpheabll ndust ry

1,4 Offrsapmrﬂs’aemﬁavanszsmg%g%pﬂmr&m&&halptsﬁpemde
0. 478 o250 0380y 4 ol bt gaRRGs AR B

was roo ure
4- [btlaq 43ﬁljrﬁ§:b§k5}'pheﬁy§9}néﬁ:hgﬂ.I\MZLQtii%x} hanefL | |
triethylam ne m Xxed di'oxane was added

4,4 P@(thaﬂmoayghenyﬂemdthyléaedbipoand @ifijne thgppbernidd
y the following fornmula as described for Synthesi's

4.4 Eiéﬁph§65°xsaheewéﬁmeshﬁéﬁeedba@ﬁaescewmeahulphynol1

SIS Exa a

2,2 YR oy BRRn gL Aps i e B n S Penr e thi T phERodd .

lrg) S D
4,4' U?é%lggﬁr§%gu§tﬁéth6%§ﬁﬂ839§ﬁﬁetﬁgigﬂg??19{2FE E?Hethylphe
-nol]5- napht hoqui none di azi de sul fonylic acid chloride,

and 13.43 g (0.05 nole) of 4-naphthoqui none di azi de

2,2'smKﬂohyﬂroxaphenyéhmgthﬁéemeﬂéialgsalﬁeurimebh¥5nhgngi].

4- di gxane, . an erature vas a %uste

4 4"iéﬂrpgﬂﬁeﬁapaﬁaylbﬂﬁsh§ﬁggsépaﬁﬂan peEhEiOheRAL].
R R T EHAIE PO M

" ol], conmpound (g) represented by the follomnng fornula as
described for. Synthesis Exanple 5. QO
‘ 4,4'-[(3—hydroxyphenyl)methylene]bis[2~cyclohexyl?S—methy1ph3n

'-oi], _
j4,4'-[(4—hydroxyphenyl)methylene]bis{2-cyclohexyl-5-methylphen
oll,. | | ‘.
4,4'—[(3—methoxy-4—hydroxyphenyl)methyléne]bis[2—cyclohexy;—5-
methylphenoll, . ) I |
.4,4f—[3,4—dihydroxyphenyl]ﬁethylene]bié[2-m¢thylphenol],
".4,4ff[(3,4-dihydroxyphehyljmetnflene]bistz,s-dimethylphenoll,
_4;4'-[(3,4-dihydroxthenyl)methylene]bis[2,3,6-t;imethYlphéhql-
1. | | |
4v[bis(3¥¢yclohexyl—4—hydroxy—6-methylphenyl)methyl]-1,2~benze
. nadlol 4,4',4",4"'-(1,2—ethanediylidene)tetrakisphenol, 
“4,4", 47,47 - (1,2¥ethanediylidene)tetfakis[2—methyipheﬁol],
214,4',47, " —(1,z—ethanediylidene)tetrakis[2,6—diméthylphenol],
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Q= 02 102 Quinone diazide conpound (g) Synthesis
Exanpl e 8 Synthesi s of qui none diazi de conpound (h) In
a dry nitrogen stream 11.41 g (0.05 nole) of
bi sphenol A and 26.86 g (0.1 nole) of
4- napht hoqui none di azi de sulfonylic acid chloride
fx€ dls | ve |nt ane and the I 59
4.4 tw‘énﬁerat T 4odelyl b8 Re bl de e 1R Ea 3 BEnbHE e

, 4 9Q|"Ut4"'0'1(l Q—i@éﬁfﬂ@ﬂé@l QtﬁgllaeﬁeQEeEEhﬁﬁgxbagLagmethylp
m xed with di oxane was added to obtain a

henoqyi,nond, dlaleeh@ﬂEﬁ&g@&eh&l)méth&&&ﬁﬁﬁbdsmy inee¢hylphenol],
followi ng.formula as described for Synthesis Exanple =

2¢2'51(@Hh®@r9§yphegyavmﬁﬁhy@@ne¢HQS¢§bﬁodéméthiﬂﬁbenoll
,C oun h) The conpounds, hoto cid rators
4.4 §3R%B%W%F@XgﬁééweﬁgﬁﬁﬂﬁBéPg pethyleng] ﬁs Red dlmethYlPhe

nol ]respective wor ki ng exanpl es and conparative exanpl es
dre shown below. OH H3C C OH OH TrisP-HAP 60 61 OH

4, 4" HRRCERrORS -3 - ﬁ@k&ﬁ%&pﬁ@nyﬂ@Q@kﬁ§1en@ﬁ%1gﬂg 6- dlmethjlphe H

noll],

2,2'~[(2—hydrbxy-3-meth0xyphenyl)methylene]bis[3;54dimethylphe .
" nol], | ' ‘ _ |
2,2'-[(3-hydroxy—@—methoxyphehyi}méthylene]bis[3,5—dimethylphe'
nol], 4,4'-[(2—hjdroxyphenyl)methylene]bis{2—methylethylphénol},
4,4'—[(3-hydroxyphenyl)methylene]bis[2—methylethylphenol],-
4,4'—[(4-hydroxyphenyllmethylené]bis[Z—methylethylphenoll,
'2,2'5[(3;hydroxyphenyl)methyléne]biS[3,5,6—triméthy1phenol],
‘ 2,2'5{(4ehydroxyphenyl)methylene]bis[3,5,6-trimethy1phenol],_
L 2,2'—[(4—hydroxy43—ethdxyphenyl)methyiene]bis[3,5-dimethy1phen
‘01] _ | . )
4, 4'—[(2 hydroxy 3- methoxyphenyl)methylene]bls[2 (methylethyl)
phenoll],
4,4’ -[(3 hydroxy-4- methoxyphenyl)methylene]bls[2 (methylethyl)
phenol]

4 -[(4 hydroxy 3- methoxyphenyl}methylene]bls[2 {methylethyl)
phenol]
2,2'-[(2- hydroxy 3- methoxyphenyl)methylene]bls[3 5, 6 tr1methy1 "
. phenol],

2" =-[(3- hydroxy 4- methoxyphenyl)methylene]bls[3 5,6- trlmethyl‘
phenol], 7 _
2,2’-[(4-hydroxy-B-methoxyphenyl)méthyiene]bis[3.5,6-trimethyll

phenol],
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-~ MOM 24X OH H3COH2C, - CH20CH3 CH3 DMOM PC OH 4MOMH P OH

- CH2OH 4M26XL . OHCH3 CH3 HO, 1 | SOH HOH2C 1 - OcH3
OH MWL.- TP26XV- M OH HOH2C~CH~CH20H CH2OCH3 CH3 CH3 -
MOM 26X DML- MBPC OH HOH2C , CH2OH H3COH2C H3C- C CH3
CH3 DM.- PTBP CH DMOM PTBP vorklng Exanple 1 In a dry

MNict.r,o =] Q1 '
44 e s lieny IR § Y o5 1% s (8- 4ps thareprv L )e
heno@.f] 1, 3- bi s( 3- am nopropyl )tetranet hyl di sil oxane were '

di ssolved into 50 g of N-methyl -2-pyrrolidone. (NVP).

2, 2" |-t hiylde- oseyl-B-ethoxybhény 1 ] Me Oy 1enkeq bief 3t 5¢ Ghy:d'ﬁ.mlé}thylph
giroup cont ai ni ng acid anhydride (a) was added
enoliloget her with 14 g of NWP, and reaction vvas performad
1 hour, and th%n at 50C for

1.4/ S astychory o2 oaRenyd Rethviote 15164 28 fofamaravae
heno'f] N- di net hyI f or mani de di net hyI
,.4,4'-[(4—hydroxy—3~methoxyphenyl)methylene]bis{2—(l,l—dimethyl
 ethyl)-5- -methylphenol], . . ' ' |
4, 4’—[(2 hydroxyphenyl)methylene]bls[2 cyclohexylphenol]
L4 -[(3 hydroxyphenyl)methylene]bls[2 cyclohexylphenol]
4 4'-[(4- hydroxyphenyl)methylene]bls[2 cyclohexylphenol],
4,4'—[(2—hydroxy—3-methoxyphenyl)methylene]bls[2-cyclohexylphe
anl]' . | | . )
4,4'—[(3-hydr6xy—4—methoxyphenyl)mefhylene]bis[2—cyclohexylphe
noll, o ' _ ,
4,4 ~-[(4- hydroxy 3~ ethoxyphenyl)methylene]bls[2 (1, 1- dlmethyle
thyl)-6- methylphenol]
4,4’ -[(4-hydroxy-3- ethoxyphenyl)methylene]bls[2 cyclohexyl 5 -m
':ethylphenol]
4,4',47 -methylldenetrls[z cyclohexyl 5- methylphenol],
2,2’~[(3,4—d1hydroxyphenyl)methylene]b;s[3,Sedlmethylphenol];
'-[3 4-dihydroxyphenyl]methylene}bis[2—(ﬁethYlethyl)phenol]
27 —[(3 4=~ dlhydroxyphenyl)methylene]bls[3 5,6- trlmethylphenol
]} 4,4'-(3,4~ dlhydroxyphenyl)methylene]bls[2 cyclohexylphenol],
3,3 —[(2—hydroxphenyl)methylene]bls[5-methylbenzene-1 2-diol],
4,4'-[4- [{bls(4 hydroxy 2.5- dlmethylphenyl)methyl]phenyl]methy
lene]bls[l 3~ benzenedlol],
4,4" —methyleneblslz-[dl(4—hydroxy43—methylphenyl)]methyl]pheﬁo
“ 4,4’~methy1enebi§[2~[di(4-hYdroxy-2,S-dimethylphenyl)]methyl]p B
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acetal diluted by 5 g of NWP was added .dropw se,-
taking 10 m nutes.. - After conpletion of dropw se-
. addition, the solution was stirred at 50C for 3
~hours, to obtain polymer solution A. Two grans of the
qui none di az ide conpound (e) 1.2 g of 6M 2 4XL '
_hen(trade name, produced by anshu -‘Chem cal | ndustry co.
Qiﬁ ) as a conpound havi ng one nethyl ol group and

.+ S S C R SO D B 1o

- hendlbt ai ned pol ynmer solution A (polymer weight: 12 g_),
to obtain a photosensitive polyimde precursor
4, 4(nmqﬁhyhanabxaianﬂdm&a?oyclﬁhaxﬂﬁ%ﬂﬂhyﬂrmawnﬁsmanhylphenyl)
used to evaluate the patterning capabilities as
]meQQiﬁﬁﬂqﬁﬂ?lbefore Wor ki ng Exanple 2. In a dry nitrogen

st Sehed (050 dr qxyl. . |

¢4 S ttthg R Rl e didich e, ssgsgornio
g,

| nendy Ay %ﬁ?@g}aﬂﬁ&%@y@z@@ys bastt t phenetsce.

-3, s4mwgdamﬁamMyuamﬂﬁﬁ)ﬁmabre@dqd(4?oa@tbso #hifoB8cBaml o

pyridine, and reaction was performed at 60C for 6
2= (Zh@@ﬁ@rQAmeéﬁn@dwﬁk@medhydﬁmmamﬁmugranbhe sol ution was

_ d |ntQ 2 L .of recipitate a solid
2- (2" pantlinod éol 8@3&3m55°¢9P%F5P10n and dried in
d bt I
2-N ﬁ?d—?@ﬁﬁ e ST SR G LA e

6- dleengabhgﬁoab@neowag-wqug&gg and it was dissolved into
30 g of GBL together with 2 g of the quinone diazide

- 2,2 cbisdrehibyrophegydf) 4NMZGXL5(P¢a¢eapheayl pradubed(hmldaz
' Honshu Chem cal Industry Co., Ltd as a conp
ole)having one nethylol grodp3 Gl@eghaﬂ ﬁpﬂe&Sbslem#aeéluoran,

| d | Ind ,
oy S Bt B,
3, 7-628% QY mEREY ﬁﬁhnbﬁdﬂﬁtﬁﬁnggylphbﬂokhlhglﬁgta'n a -

phot osensi tive polyi mi de préctrsor conposition as

3-di¥enpilahiBo- Ehehﬁar@bWaKBeétﬁék?é%ﬁyﬂ@ﬁlﬁ§?ﬂlﬁ@ran
eval uate the patterning capabilities as descri bed

3- dl@éhﬁiémlverﬁrmgtayénﬂkenglnnoﬁlupyanhtrogen stream 17
t roup-cont ai ni ng

| ) of
3- tr@ﬁ%ﬁ?EEm&BHp uﬂﬁtb¥E i ni é§°§lgere 5 nol e) of
3-cyt13nB igmiﬂb”@D 8ﬂﬁg}t f EBX%? Bkkﬁxa chere
Yélsso%g into @ zwé H? H bl% ron, 12.4 g
( OaldnéoteemOf a ﬁydﬁoxyﬂ group-containing compound having a
4" . d|phenylethertetracarboxyllc anhydride (CD PA) was
trlaagamelthane structure is especially preferred since it is high
"in heat sensitive temperature and excellent in heat re51stance
-Any one of them can be used or two or more of them can also be used
as a mixture. .Meanwhile, a hydroxyl-group containing“cbmpound
hav1ng a trlarylmethane structure can also have a naphthoqulnone'
d1a21de sulfonlc ac1d ester bonded to 1t for use as a qulnone
- diazide compound.
It is preferred that the content of the colorant used in this

invention is from 1 to 300 parts by weight‘per 100 parts by weight
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together with 21 g of NMP, and reaction was perforned
at 20C for 1 hour and then at 50C for 2 hours. Into
the solution, 0.98 g (0.01 nole) of maleic anhydride
was added, and the m xture was stirred ~at 50C for 2

hours. Then, a sol ution mnth 14 7 g (0.1 nole) of

or bAlPPUPIIE. B B LR B0t .

‘An e%?,@ellata.wp%fefeew §§nagdiyf>ﬁom id‘%d“z’ﬁtoub%r‘t%s by weight.

irred at " 50.C for 3 hours, to obtain polyirer

A colerdntorofitefdte ofOB00 Paxt@ aab 1ekst Gevesi aRanaddanthde that
compound (g), 1. g of MWL-TP26XV-M- (trade nane,

the md@@@d@@ s reipgdhu betiyeienalthen photogengdtivet gtepinsfilm and

npound havi ng aone nethylol group and 0.1 g of

the ﬁpﬂéigﬁie(ﬁﬁa@ °Fame, produced by Wako Pure Chenical

' S t S

bt ERE Sareriherd el i el ey tphﬁ‘éos;enﬂtm

'res:.hoc@ﬁb@bﬁtioﬁhefoﬁﬁiﬁ' ih*b’@n@:%f{' M e HfelllcePsidered to use
~ conposi tion as. varni sh C. The obtai ned varni sh was

one dyedtufifeval omganidephahért Niaong tunnﬂalﬂﬁu ex mdre dyestuffs-
‘ descri bed before. ‘Working Exanple 4 In a dry nltrog
- Or OXgABAf PEIMENES (T8 @anlmﬂu@)e.opn e WSRIrUlg/lor more YeSthfS

an B8 AL A AR ATHR Bl ey B e o

( L )
more R SOIPF OrRR, PR a8 derle ©F more
dyesttugsel ¥etdnihatith Joef tdNse Dby rﬁ&.tt! m@lﬁ@‘anﬁ.ldlﬁlgments
nine granms (0. 035 nole) of the 64 hydroxyl
and gm)ap eontedre nglm@eamwwweje qodprafermiay gce@poOLbds - in
le), of 3,3 4' - bi phenyl tetracar boxylic '
'comb&PﬁﬁFr98r|%l1éc we;HQWz%’&é’d 1tote oRdy TRARiDEd sk AP laast one

m, ure, and the mxture was stirred as it
of Sggg %i?ggh?%enperature for 1 hour and then at 50C

f OExambpag of BHRSEGVEBAt Yusd 39| ¥hi SN Wdidk idy 1B cQude polar
(0.2 nole) of glycidyl nethyl ether diluted by 10 ¢

E apro@fi cNV vt S dted. adN-ridihy 503 U0 Vesorsd | h+BEt@toT86tone,
for. 6 hours, to obtain polynmer solution D. Into 40

N,N- éimﬁbﬁﬁpylﬁémléebut iNuN Sl e cekanjide . 14am'! gt?llmethyl

suleGienad o et GO CTh e b SRRt Boa s AL B REpPYlene
glycbmggéhf)gﬁﬁhylt gt?}erl ieg:o Irl\%?w‘try é)&f% alﬂgth%l ethyl.

roduced by~ Hons en1ca

ketoﬁ@ﬂp@ﬂﬂﬁoﬁlwyngcﬁtﬁlémtéﬂﬁ(ﬂﬁd%or@ @upeochand asﬁegsofsuch as
- m acet yl am nophenyl tri net hoxysi | ane were. dissol ved,

* ethyleastadien aroprbensaigiadleopongthy tetiescacsoate, and ethyl
: conposi tion as varnish D. The’ ;
: lactate aromatic hydrocarbons such as toluene, 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 ‘hde‘:()xYl groups (a).

.A'n especially preferred range is from 100 to 1500 parts by weight.

Next the method for forming a heat resistant resin pattern
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obtéinedtvarniéh was ‘used to eval uate the patterning
~capabilities -as described before. Wrking Exanple 5
1n-a dry nitrogen stream 13.6 g (0.018 nole) of the
_ hydr oxyl group-containing diamne (b) and 0.5 g
(0.002 nol e) of | 3 .
_ - 3.-.Di -am napr.opyl )t et ranet hyl.di.si | oxane .wer.e . .
 using 3ie PR tARARAGR LS ATRgkstiRe' 85 S Loyenggon is
explain@O2e1%9.e) of the hydroxyl - group-containing acid
- anhydride (a) was added together with 30 g . of
PpyRi dsubstaader east i @vated PRI Mk apnedcskasitive resin
- hours. Then, 0.59 g (0.005 nole) of 4-ethynylaniline
compRed tioded Eheamubatiradp cannpeundyvadied péastiidgonasceramic,
further EﬁéfOrned.aL 60C for 2 hours. After '
galligmrEseitde e ERectidie . PReSWh & Yafehnomyhiaghian glectrode
of, + e 0 i Qi . soli.d _pol.yner. and it
and/pririfl Somp S B RGO B iE SRbn4¥ sigpper . ol
or tdfiad vl bR metROUWE K Sfed | %h&%ﬂ‘%ﬁ’ 1iR1882t8 them.
polymer E. 65 Ten grans of the solid of the polyner E
- Coatdbgaimeth@ads déscliubied spdhmea vesavkEnghedpranyd ¢cdatiasyg, roll
- dissolved into 30 g of GBL together with 2 g of the o
coatapgnofEcCdi a¥relcVrulfl e )thickne sy dlepeDds 2axXthe coating
ra naj roduced by Honshu .Cherg cal | ndustry,
metnply’ *Bfie A0TTa SRAE AR HiRHaRt oh e brdbhokpPEERYon, oto.
Usuadi§Ubhe Cdlk ihh sBEFE t , ¥ s
s oo S e £ P RE e L SR B S hsckness
of 0313fodhgﬁinﬁgiphenylte;renethoxydisiloxane, Fo.obtain
a_ photosensitive polyimde precursor conposition as
vaFhéshthe Ewvbsiolts nechived nive hhwiheu gehtb tos eval uigtee resin

- t he Eatterning capabjlities as described before. - o
compQBELking B Afied FopsPiAir & RietaangitdyeageqéfcrrBRgsition

" pi1f OF VT king Exanpl e, 5, _except that 0.54 g (0 005 -
eitmg or EUR AR nRIOT, G ppEESERLa B plet Bl A hot piate,

infrdr&h Ayl 201 44 d Ru °C to
inerdrEA VY1 2014 T8 4980 8he ol S ReERERN B gE From 0 o
150°clesmf i befi raltey & dvaewRighebursAndakt rvgaigkasoh¥eing in two
. into 30 g of GBL together with 2 g of the quinone

stepgief iddyiconpoude’q Epr 2 mimftedMantPgehvelyentsly at 120°C for

N O
St e It dls R AL 1cp £11m 5o

- irra@i&t@dowith chemical rays through a mask having a desired
| 3, 3' -di acetyl am nodi phenyl t et ranet hoxydi si | oxane, to
pattenr aferexpronnsendhe vkepityl miage pretudsmltraviolet rays,

. conposition as varnish F, The L. _
visible rays, electron rays, X rays, etc. In this invention it is

- preferred to use the i-line (365 nm), h—iine (405 nm) or-g-line
(436 nm) of a mercury lamp.- |

In the case where rhe resolution of the‘pattern is improved |
. during development or in the case where the latitude of developmenf
eonditions increases, the step of bake treatment can also be
employed before develobment} A preferred temperature;range.fer

baking -ie from 50 to 180°C7, and an especially more preferred range
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- obt ai ned varni sh was used to eval uate the patterning
capabilities as described before. Wrking Exanple 7
Ten grans of the solid of the polyner B-obtained in
Wrking Exanple 2 was wei ghed, and it was dissol ved
|nto 30 g of GBL together wth 2 g of the
e d|a2|de conpound 0.03 of WPAG- 314 .
is f?? tade0 Ero&é’&&fﬁrﬁBeP&Pg éaﬁ"t%rforn'a%%w is from
10 s&Bonabttth bevardi0hodd4 2@2&&% PafiQEBYY ?%H 9a88€ that the
‘ met hoxynet hyl group. 1.5 rns trade~nane,
_reamfmmmmmel(ﬂ?%mdcaﬂhaftn&w rd&év@lopm'eh@ ):J.mea&ﬁn also
0.5 g of vinyltrinmethoxysilane, to obtain a
be keipdt @b@rditi ve pol yi mi de precursor conposition as
varnish G The  obtained varni sh was used to eval uate
thé r}%ﬁ@‘ér'ﬁieﬁésaféﬁﬁbiqqsﬁirbspaﬁgeﬁﬁs(ﬁque'éieb@P@F’@d from the

f .th
protY¥eNe (Ao lBL En bl L it P i enbly il o8 sifiPeea area
=_1.151n|§;'5‘V5§. Nge?B opRENH e 0 Sdikp 1O ford Sljf RLS éﬂsQ% '(trﬁd referred

: name, produced by M dor agaku 7
- deve\lBAGI5HF A tmdam&arrglammdnﬁed éxyué/&k@ SBLlﬂﬁlGlﬁeﬁrCHﬂ aqueous
' I ndustries, Ltd.), g of

- solupigm ﬁépmeqwmqunﬁﬁh@wy@gl ahkalinity. DEcly ast ADROhvapPRAMIne,
' ade_n roduced by em cal | ndustr

asethy1 Aning G o SoGvey HihRoRsgey bpotaES bRy ¥ aroxide,
sodi%fl Ut'é’é‘.v:t%oz??ﬁé" nedpbRaket tthnd. Fe@f%lf ate, (PP TBEnylamine,

to obtain a photosensitive pol _

| alethmamuhaqr gﬂ.lainh.ﬁé ,asa¥aethghaliinéhe a@ﬁ@tfi?ﬂamlnoethyl
‘ varni sh was use for evaluating the patterni.ng
_aceto&pabdumethylamldeschahed béﬁmeéhylﬂmuhpaghﬁlamptha@rylate,

In Pé&nltr en stream 18.3 g (0.05 nple) of BAHF :
CYGWB@XY& viepedignipe nm%@mz'ehnl@n%@lmw e) As the,_

: | th h d f
caneShe 48 T RSB BN ERE Bl o B 50
lcombiﬁlaﬁﬁ.bﬁrbf"'ttlﬁ félioﬁ1ﬁ§ dih BRL8)IhOhadicRNepyiar %tJleurents such

di carboxylic acid dichlToride dissolved in"25 g -

as was aNdmdtHy0peiperrbhi@csere that t NeNLﬂidehylformam:.de

tenperature did not exceed QC. After conpletion of
N,N- dlmgﬁhséaadUammda, Stimerthyd veslimnideuey-butyrdicfare and
Af t Iet n of reactlon the sol ution

ainefpyPatTamifs S Torial ersudlh febaliedhangig ethanol ana
O RO N LT O R .
monoM@€hyBCudBhdtyeactoatd) NReténes0 SBERI Nas. PEYYIBPestanone,
cyclohexanone, isobutyl ketone an‘d methyl isobutyl ketone. The -
developed filfn is treated by rinsing witﬁ v:ratér. Also in this case,
‘an alcohol suc_h' as ethanbl or isopropyl alcochol or an ester such .
'a_s ethyl J.actate or ﬁropylené glyco_l'.monc)méth'yl ether acetate.-,-can‘ '
~ also be added to water, for rihsing treatmenf;

After completion of development, 'the developed film is heat
o at a temperaturé of 200°C to 500°C for conversion into a heat
r'gsisltan't resin film. The heat treatment is perférmed b.y heating

' stepwise from a selected temperature or heating continuously at

51



Ten grans of the solid of the obtained polymer G 2 g
of the J 67 quinone diazide conmpound (f), 1 g of
-6M 24XL as a conpound having -one nethylol group, 0.7
. g of WPAG 314 (trade name, produced by vako Pur e ‘
' Chem cal Industries, Ltd. ) 0.5 g of '
o] TBL
= oo RO Ly WTELERESH | £y o B0¥udo o PR B BLnuces to
t 0S [ XE&H? r | fﬂ%ﬂp
> ho%?%varﬁ§§r§$éﬂipﬁg 0 talgégégggﬁ?sﬁgu%s use A Eb@ﬁc 200°C
and as0°¢attert be. nﬂ@h&@@nb@@haapnblhnbtﬁerame@ﬁaarlheatlng at a
before. Wirking Exanple 10 A photosensitive polyimde
onshasdurabe fommpuson tempsraturs s 400\takbbogithbduas can also
degé{%%ﬁg for Working Exanple 1, except that the
unt of 6M 24XL as a corrpound havi-ng one

. useg)él ﬁ’é or t rés?;{lei?-:’lqlﬁnn %&?ﬂeﬁegr?‘ﬁr{ﬂé Bh\é@%sens:l.tlve

to eval uate € pa capa I'ties

“heatdessdi dxeth e OnBos V01 dh nszeﬁrml qnlvlen%lraaptéaﬁfrsétuysa, for

pol yi m de precursor conposition as varnish K was _
~exampieai pedaapadeivatbed Imyeiwmklmg:ﬁmamﬁcmcﬁ:,orexaeptotecuve

that the added amount of 4M 26XL as a conpound having
coat,pf ﬁfeﬁﬂ‘y%%Pné%Eﬁr desice o ap Intepavm diedeakain %ﬁlm of

.. a mugg %?%gdt%é?%ﬁ?l theﬂgat tﬁr ni ng]ica%ab&]{elféc S.T::i.acS layer of -
. an oRRALITCRIELLYS -AAM nEEEnRr 8GUeAL ,CRIROS] Lion as
- slagrgm sh- L was obtai ned gs gescrlﬁbed for Wbrking
Exanpl e 9, except that the . added anmount -of DMOM PTBT
was 2 g. The. obtained varnish was used to evaluate
t he patterni ng capabi | i tBXMRIEZescri bed before.

I ng. Exanp| e -13 A phot osen3|t|ve
{Pﬁf-ﬁw HYR LR S5 © o6 BRLOY R mrigrengade examples,

e e L M O e

of W&%Mémweresﬂﬁt ByhgbsdtebRs e 1y %ﬁ&ﬂples were

varni sh was used to eval uate the patterning

o evaluapam Bctbrdiag #esthebEdlbeiing. mé8hwdski ng Exanpl e

phot osensi tive pol ¥| m de precursor conposition as
1 Pvaliﬁ%honwﬁa@hespapﬁéa agedé“geimb@almor Wor ki ng

ofg%?&Séilg 8 eﬁ]ga alée'\@w&th\/\gsphu eo%eln%lttlv% res:Ln
composition (hereinafter called a varnish) to have a film thickness
-of 14 to 16 pm after pre-baking, and pre-baked at 120°C for 2 minutes
using a hot plate (coata_ng and developing apparatus Mark-7 produced
iby Tokyo Electron Ltd. ) to obtaln a photosensitive resin film.
2) Film thlckness measurlng 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.1.629nahd'a cured film at a refractiﬁe_index of 1.773.
_3}:Exposure '
A 'ret:i_.c'le having a pa_tternr wae ser on aﬁ exposure machine o

(i-line ste.pper' DSW—BOOO produced by GCA)V, 'an_d a photosensitive
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met hyl ol group. The obtained varni sh was used to
~evaluate the patterning capabilities.as described
bef ore. Mbrklng Exanpl e 15 Ten grans of the solid of
novolac resin Resitop XPS-4958 (trade name, produced
by Gunei Chemical lndustry Co., Ltd.), 2 g of the

' u ne d|a2|de f of 4 P.as a
rem%o h%%ﬁ%ng%ﬁo 4 4ok g o M35 B¢ 56 o sor
dlff@fé’iﬂ? _e!?&i& o iasfhs o Wk Pure Chen cal
Industriées, Ltd.), 0.5 of
4) qbvﬁndmmmﬂﬂyltrlnethoxy3|Iane and 1 g of DMOW PTBT
were dissolved into 30 g of GBL, to obtain a
phét deyedopiing n@p@E@¢ume§M@r$oﬂp@spﬁu@ndabyvEhﬁwehE®ectron-

: The obtai ned varni sh was used to eval uate the .
Ltd. r)at i h’@e@apﬁfﬁ’-} | SPEAYANG o STy | fEPOSEdor £11m  with 2.38%

tetr@r{m anﬁ(n‘lano@i%gpb d]:oél%'%"% ﬁﬁgt %,Xfu&?!)%lt%ilzg%% r&:sm for 10

precurs or conposi on as var Wwas o
_secdIRRCT iadwiialy Mer lt'on%t@iﬁm%{te Olagﬁlx%@ sohadlecoWBAG 3btaying
: was not used and that 1.2 MBPC (trade nane,

it agabdfoadl bsedonsisy ﬂlbmvtﬂg iltntio sttapdGor, 40t se¢omds ar:.ns:.ng
_ conpound having plural methylol groups was used

it at AQQFpmoRs B Mte s agdedrpordd t AhVIHY spe ferhif éleconds ‘

r.ou The ohtained varni.sh was used to eval uate the
5) ﬁ%ﬁﬁﬂlﬁ%ﬁﬁg Eap& O%OPF@§1§§VB§§brlbed bef or e. -
Coﬂ@@ katd lFe?@.'H}l 5f %@dﬁlﬁtﬁﬁﬁ%ﬂ 8@1%891%% rrf:ﬁ*@ development

precursor conposition &s varnis ai ned as
timedg8eeLRAgi dPa YO kh GQrI@@Hd-%&c&ﬁﬁ@E&rhh@iL/IS) was formed

WPAG- 505 was not used and that 2 g of DMOM PC (trade
~in lnamel,dti‘l d@@minaﬁyceﬁbnhha Chrenicakcalbhddsthy apo:imun exposure

used as conmpound having plural nethylol groups
tlm%)n§ﬁ§a&dﬁpt&ﬁ92§XL as a compound havi ng one 69 .
|_Ql. p i ned varni sh was used to -

N 6) el @iat%lo h ¢ rg}?iu% 31

&val erirn capabilities as described .

b e&ﬁéemlmarﬁétﬂérﬁx%& HAHh QS %@ﬁ:‘f{duﬁﬁ exposure time

pon|n1de precursor conposition as varnish

©  was ehipdioged as dhecribeduftaon\r ki ng Exanpl e 9, except

-~ that WPAG 56,7 and 6M 24XL as a conpound having one
7) CHEFRQIOI group were not used. The obtained varnish

B R 32%5%3& RSN S20RU €8 £ crogen
stregblt cg}gﬁger? E:E)gxfa:%t%atti.%} zg%ﬁenyll%%‘?%szm%csfog 30 minutes

and hehféaaﬁQOEWHfO"C taking 1 hour, being heat-treated at 320°C

for 1 hour, using an inert gas oven (INH-21CD produced by Koyo Thermo

Systems Co., Ltd.); to produce a cured £ilm (heat resistant resin

C - Ffilm).

- 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 shr"inkage' (%) = (Film thickhess after develOpment - F-ilm. :
thickness after curing) + Film th:l.ckness after development b 4 100

9) Evaluatlon of storage stabll:l.ty of compos:l.tlon
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diranhydride, 11.86 g (0.16 mole) of n-butyl alcohol,
0.4 g (0.004 nole) of triethylamne and 110 g of NWP,
and reaction was perforned at roomtenperature for 8
hours with-stirring, to obtain an NWP sol ution of

3,3 ,4,4" -di phenyl ether tetracarboxylic di-n- butyl
ester Then, the flask was cooled to 0OC,_ and 17, gks

(04, fﬂ-‘rﬁtﬂhe)wa%fa%?‘ﬁ%% tehsEAnge dtas? 3 Sdd&F 2 We
patt@rﬂ@.\ﬂgsgvasR%%grll Q]%r 1RG5 bl inl thRULHOLE 1) through
obtain 3, I pheny ether tetracarboxylic

5). dfhe-pHbybsefketidiclhl asdehas Basohvated. :
Subsequently, a 0.5-liter flask with a stirrer and

10) Bvedmartdoer ofasdbiesigad prmoperty05 g of
N—nethﬁlpyrrolldone and 26. 37 (O 072 nol e) of BAHF
Hatedn WW@(F%W@%Q%?@N%@ &'héraéFPélé‘ It/%d“a‘éﬁ]@ £ilm

ent BBy e G B AL SR oo cox 2

minuted udiflg-dhoRNgiite e(tc!}ﬁ{tlﬂfhhﬁc&ép d)%ﬂ)iﬁg éiip‘éfeﬁfﬂsy Mark-7

ester di chloride solution was added dropw Se, “t.aki ng

ah

prodided byt Bskya Bl eitoeqleat )y wWhhs tfhicn espepiaced in an oven

raised to 30C,. stirring was continued for 1 hour.

and Fheedoatitl VI GvEoraddeninutes And thiven @ft B208E,fdmw 1 hour, to

cause precipjtation, and the precipitate
obtaif § g %éls"ﬁ‘ed ﬂﬁg%qu 81 HHar el e i el (oxyaen
c : [ 0
_ conc@ﬂt?g.@l\é?ta?rg@ e SO ].t%i %L'Ql.nﬂg}%%tcg g’b%gjlr;f/hm%r Ilﬁlﬁ'ice of
10 1¥ned a@xfd lﬁ&'ovﬁﬁlhlﬁ@ﬁundiﬁf@éﬂ@afﬁa@”w& dedl)Lophahe) (@rademark)
di phenyl i odoniumnitrate and 1.5 g of DMOM PTBP as a
adhesdnpotingehwasngtptkrvd owevéy| ot ard upsciprel di §hel nedber of
into 30 g of NMP, to obtain a photosensitive polyimde

| __-Peelsﬂe@@ﬂ@aescmafos%69|0a§qvarﬁﬁswa§ cﬂ@tﬂ& aihegvaluate the

: varni sh was, use o_eval uate th pat g
adhes IOl PrPPPES Yasd%eécﬁ? R et ?F @E%&’B%‘Pe’“e“
the éuf@ﬁ £1 ail ﬁagfsﬁ@feéﬂid dtcpfat d?ﬁlﬂgr%roolﬂe‘ibtt@' ‘Ee‘éPbﬁ?) for
Conparative Exanple t he qui none diazid
400 anEound $épplé hhvinef le s p:mﬁmyhomﬂpmm peéléﬂﬁﬂaﬁadcepted
- 0.5 g of: DMOM PC as a conmpound having plural nethyl ol
and Qré@IpElQEIF@VEnSS@‘Dv%ﬁ none fUIared mavHed vasoirgijected. The
phot osensitive polyimde precursor as varnish T. The

PCT %Tﬁaa‘F“i‘f‘ébt wag ARERLIAAL WS 8. stbusdhieacendidions efntHy’C and

2 at@g%gﬂé}ign§§e?§uﬁggscrl bed before. Conpar atlve__Exaan e

gra e solid of the pol ymer H obtained in

"syntﬁagpgrgkamﬁleE;anple 4, 2 g of the quinone diazide
_ conmpound (h), 0.1 g of
Synthe51s of hydroxyl group contalnlng acid anhydrlde (a)

In a dry nltrogen-stream - 18.3 g (0 05 mole) of.

2, 2 bls(3 amino- 4 hydroxyphenyl)hexafluoropropane (BAHF). and .

34.2 g (0.3 mole) of allyl glycidyl ether were dlssolved 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 'tj:imellitic anhydride

" chloride dissolved in 50 g of GBL was added dropwise to ensure that .

_ the temperature of the rea¢tion solution did not exceed 0°C. After

o completion of dropwise addition, reaction was performed at O°C for
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~di phenyliodoniumnitrate, and 1.5°g of TrisP-PA (trade
nare, produced by Honshu Chemi cal Industry Co., Ltd. )
were dissolved into- 30 g of NWP, to. obtain a '
‘phot osensi tive polyi-mde. precursor conposition as
varni sh U The obtained varnish was used to evaluate

A p r sa abllltles i.bed_bef.o
4 nod8 PRSI AR SAF AL Lo R f T U a i 5 syaporator,
and CANMPAgitlehrON o@s %@&ﬁbﬁ@ V%g@s a@@é@'nag)aQﬂﬁﬁﬁﬁ{'Q?dhydroxyl
for Wrking Exanplie 15; except that 4MOMP and
groupModrREBR iwey excid atmydrlabe( aht pepeds ant &d By V3R ¥9ddowing
to evaluate the patterning capabilities as described . :
formydf@ore. The vani sh conpositions of Working Exanples 1
through 15 and Conparative Exanples 1 through 7 are
shown in Table 1, and evaluatlon 7172 UUq . .q [/,

Hydroxyl group-containing acid anhydride (a)

Synthesis Exampie 2 |
"Synthesis of hydroxyl group-containing diamine compound (b)
| Eighteen point three grams (0.05.mole)rof BAHF'wés dissolved
.:in 100 erof acetone aﬁd 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 completien of dropwise
addition, reaction was performed at -15°C for 4 hours, and the
tempefeture was then returned to room temperature, to precipitate
" a white solid: It was collected.by.filtretion and dried in vacuum
‘at 50°C. |

Thlrty grams of the solld was placed in a 300 mL -stainless
’esteel autoclave and dispersed into 250_mL of methyl.cellosolve,
'_then 2 g‘of 5% paliadium—earbon being added; Into the mixture,
hydrogen waS'introducedlusing‘a balloon, ahd reduction reaction
| was performed at room teﬁperature. After‘lapselof about 2 hours,
it was confirmed that the balloon was not deflated any more, and
- the reactlon was termlnated. After end.of :eact;on, the reaction
- mixture was flltered to_remove the palladium compound used'as a

'catalySt,andtheIesiduewasconeentratedusingairotarYeveporator,
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q xd ri 0ri PHH UH m nH Olb K1A. >x Pox A toYm O
yX-m C_ .Ci." C oidddd CE Hiriri 'r-t m0 V.-
UV- HHHH m b1. 1V. - 10000c: mHH. 3, kVNA1W/441 i ) 03 F~

'to obtain a hydroxyl group-containing diamine compound (b)
represented.by'the folloW1ng formula. The obtained solid.was used

for reaction, as it was.

F30 CFs3 NH
2

Hydroxyl group- containing diamine (b)

SyntheSis Example 3
_ Synthesis of hydroxyl group-containing diamine (c)
| Fifteengpoint four grams (0.1 mole} of 2—amino-4-nitrophenol
was dissolveti into 50 mL of acetone and 30 g (0.34 mole) of propylene
 oxide, and the'solution.was coolea 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 dropwiée. After-
_coﬁpletionzof dropﬁise addition, reaction was performed at -15°C
| for 4 hours. Subsequently the temperature was returned to room
'temperature, and the .produced pre01p1tate was collected by
'filtration | |
. The precipitate was dissolved into 200 mL of GBL, and 3 g of

5% palladium- carbon was added. The 'mixture was dv:.gorously‘ stirred,
| and .a .balloon .containing'_hyarogen 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'inetalled 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, tt»obtain the crystal of the intended compound.
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0) -1EE64) qr 4PH4C)GEE nIolI r-m -

HG fitd-aH. .aH. . Ya. k- H OHOmiomNU + aaw i dwa

Yk. UYCCP.CC a e mll'nHHHHH O a ... Nrib- 1’ 1 HiHTiE
ririri 1lrlidtl U OR*xZEH'1 bP.Z' ~P.P.P.?.Z, PZZzC.
YYY YYYY(SCnt SYY+, Y, ~ b..YYri HHY . 4' . CFHHY HA. 4' Fbb+

Hr.CG-""""Ab.tIk[TUU, C nbb<a tT HmG b. a)ym HHmM
SHH . HHHS3>r 3H H mvadm mm mmm»H333>. S3d# '

H H.

o HgN' NY@(N _NH,
Uﬁ) %Ij |

Hydroxyl group-containing diamine (_c)

¥

Synthesis Example 4
Synthesis of hydroxyl'_group-cont'aining'{ diamine {(4)

Fifteen point four grams (0.1 mole) of 2—ami'n'o—4—nitrophenol,. _

- was dlssolved :Lnto 100 mL of acetone ‘and 17.4 g (0.3 mole) of -

'propylene oxide, and the solutlon was cooled to -15° C Into the
solution, a solution with 20.4 g (0.11 mole)_ of 4-nitrcbenzoyl
chloride dissolved in 100 mL of acetone was gradually added dropwise;
After completion'-of_ dropwise addition, reaction was performéd at
-15°C for 4 hours. Then, the temperature. wa"s- returned to‘room
tempeté.turé-, and the produced precipitate was collected. by
filtratioﬁ 'I'hon as descrlbed for Synthesis Example 2, the_

crystal of the 1ntended compound was obtalned

NH,

of

Hydroxyl grou.p-conta_ini.ng diamihé (d)
Synthesis Example 5 | | |
Synthesis of guinone dlazlde compound (e)
In a dry nitrogen stream, 16 1 g (0.05 m'ole} of BisP-RS (trade-
name; produced by Honshu Chemical Industry Co._; '.Ltd-.) and 26.86-
g (0.1 mole) of 5_-naphthoqui_none diazide sulfonylio acid chloride

-were d:_i.sso_lv_ed into 450 g of 1,4-dloxane, ‘and the te_mpera_ture was '
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47
adjusted to room temperature. Into the solution, a solution with
10.12 g of triethylamihe mixed with 50 g of 1,4-dioxane was added
dropwise to ensure that the temperature of the system did not become

35°C or higher. After completion of dropwise addition, the solution

was stirred' at 30°C for 2 hours. The triethjrlamine salt was removed

by filtration, and the filtrate was added into water, to cause -

. precipitation. The precipitate was collected by filtration and

oo, 00 R
00"~ qo oa~>oa b

| Quinone'diazide compound (e)

dried uSing_a vacuum dryer, to obtain a quinone diazide compound

-~ (e) representéd by the_follbwing formula.

- ' - : N2
Ho .~ Hp - e OQ H

Synthe51s Example 6

Synthesis of qulnone d1a21de compound (£)

In a dry nitrogen stream, 15.31 g (0.05 mole) of TrisP-HAP

(trade name, produced by Honshu Chemlcal Industry Co., Ltd.)} and

1 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."Ipto the solution,

a solution with 15.18 g of triethylamine mixed with 50 g of

51,4-dioxane was added to obtain a quinone. diazide coﬁpbund (£)
" represented by the-foilowing formula as described for Synthesis

Example 5.
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| Quinone\diazide compound (f)
Synthesis Example 7 |
Synth351s of quinone d1a21de compound (g)
| In a dry nitrogen stream, 21.22 g (0. 05 mole) of TrisP-~ PA
{trade name, produced by Honshu Chemlcal Industry Co., Ltd.), 26.86.
g (0.1 mole)lof.5-naphth0quinone,diazide sulfonylix:acid:chloridé,
and 13.43 g (0.05 mole) of 4—naphthoquinohe diazide sulfonylic adid
" chloride were dissolved' into 450 g of 1,4-dioxane, and - the
‘temperature was adjustéd to ropm‘tempefature; Into the solution;
a solution with 12.65 g of triethylamine mixed with 50 g of
.71,4<dioxane was addedﬂtd obtain a quinone diazide compound'(g)
represénted by‘the following fofmula,as déscribed for Synthesis

' Examp1e 5.

o _ " S 0 o
. (i:H:5 : (|3H3 . No N, -
e OEOLO~ o OO O
1 .
o CH3 . . , g
T S 302 . 30,
0Q N AR S :1 1 |

.Quinone_diézi&e dompound (g)
‘Synthesis Example 8 | .
.Synthesms of qulnone d1a21de compound (h}
| In a dry n1trogen stream, 11. 41 g (0.05 mole) of blsphenol
A and 26.86 g (0.1 mole) of 4- naphthoqulnone d1a21de sulfonyllc

acid chlorlde were dissolved into 450 g of 1,4-dioxane, and the
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1 YL C/U[7[7[7 tTAINL | [7tiaC/r7COL t7i RCb YA Y.C
Yt7 1:J O RRRRJ..C Hdi R d4R4dan dddrlrlrIM/CB HR C HO
P. 094El aA94n¥xzPoc.da m -
nthJrnthtovxm\ArID/W\A)vwvbsAJ memmnnmnman)m
mmmmnm0) mMmmmm mdmnrJ mMmmoom 1) mOoOmmmmmN .

con §E3E SRR o, UL fBon

" a sokithib® mﬁip HE. HO igofdO Hoibtpy TaMh®l @Mike@ NIEIN S0 g of
, NPOCNCOCNCOCNC) CNCNK, Nr, NCNAJ)
1,4- dloxane was added to obtain a guinone d1a21de compound {h)

represented by the follow1ng formula as described for Synth351s

‘Example 5.

.). .7 ’ ‘ | . ‘. ‘. 0

' | : N
| - Q- O |
| CHjy | o o ﬂ'ii-
‘ SO
: éH3 - 7 I 2

‘Quinone diazide compound (h)
The compounds; photo acid generators, solubility speed
enhancers, etc. used in the respective working examples and

- comparative examples are shown below. -

HO. . » OH‘ o | l '
'  Hp Hy .
.Hz(l-_:fcs(I:Hz S ) C i
H,C. ~»CH5 ' I ) K I [ j
2 N
‘Bis-Zz - BisP-RS _
- oH . ' o oH
(D) on - y |
| '~ OHH, OHH, OH - .
* HgC-C f_@—ora : @,c c.@ H3C-C-©—OH
o CH, HO N Y OH @ | |
OH - | BIR-PC OH
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Working Examﬁle 1 . _

" In a dry nitrogen stream, 5.01 g (0.025 mole) of
_4,4';diaminodiphenyl, ether .and" 1.24*.9 ‘(0.0bé mole) of
1,3-bis(3- aminopropyl)tetraméthyidisiloxane were dissolvéd int@
50 g of N- methyl 2- pyrrolldone (NMP) Into the solution, 21. 49
(0 03 mole) of the hydroxyl group contalnlng acid anhydrlde (a).
was added together_w1th 14-g of NMP, and reactlgn was performed

ét 20°C for 1 hour, and then at 50°C for 4 hours. Subsequently,
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a solution with 7.14 g (0. 06 mole) of N,N- dimethylformam1de dimethyl
acetal diluted by 5 g of NMP was added dropwise, taking 10 minutes.
After completion of dropwise addition, the solution was stirred
at 50°C for 3 hours, to obtain polymer solution A.

Two grams of the quinone diazide compound (e), 1.2 g of 6M-24XL
(trade name, produced by Honshu Chemical lndustryrco., Ltd.) as
a compc)undi having o.ne methylol group and 0.42 g of WPAG-314 {(trade
name, produced by Wako Pure Chemical Industries, LtdA.) were added
to 40 g of the obtained polymer solution A (polymer weight 12 g)
to obtain a photosens:.tive polyimide precursor comp051t:1.on as
:-varnish A. The obtained varnish was used to evaluate the patterning
capabilities as described before. |
'Working Example 2

In a dry nitrogen stream 15 1g (0.025 mole) of the hydroxyl
_ group-containing diamine (b) was dissolved into | 50 g of
- N-methyl-2-pyrrolidone (NMP). Into the solution, 17.5 g (0.025
mole) of the hydroxyl group-containing acid anhydride (_a') was added
. together with 30 g o.frpyridine, and reaction was performed at 60°C
fo.r 6 hours. Af_t‘er completion of. reaction, the sclution was added
into 2 L. of water, to precipitate a solid polymer. It was collected
by filtration and dried in an 8060 vacuum dryer for 20 hours, to
obtain polymer B. |

Ten grams of the so'lid: polymer B obtained as de-s'cribed above
‘was weighed, and it was dissolved into 30 g of GBL t‘ogether With.
__2 g of the qui‘nonediazide compound (f), 2. gof AM-~26XL (trade name,
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,
pr’oduced by Honshu Chemical Industry 'Co. . _ltd.), -to obtain a

photosensitive polyimide preczirsor '.com'posi_tion as varnish B. The
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as described before.
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Working Example 3

In a drf nitrogen stream, 17 g (0.045 mole) of the hydroxyl
group—containing diamine compound (c) and'l 24 g (0.005 mole) of
1,3-bis(3- amlnopropyl)tetramethyldlslloxane were dissolved into
.50 g of NMP. Into the solution, 12.4 ¢ (0 04 mole) of
3,37,4,4' -dlphenylethertetracarboxyllcanhydrlde(ODPA)wasadded
together with 21 g of NMP, and reactlon was performed at 20°C for
1 hour and then at 50°C for 2 Iho‘urs. Into the "solution,l'o_. 98 g (0.01
mole) of maleic anhydride was added, end the mixture was stirred
at 50°C for 2 hours. Then, a solution uith 14.7 g (0.1.mole) of
N,N-dimethylformamide diethyl acetal diluted by 5 g of NMP was added
" dropwise, taking 10 minutes. After 'cofnpletion»of dropwise addition,
'_'the mixture wes stirred_at 50°C for 3 hours, to obtein polYmer
solution C. ' | -

One point six grams of the qulnone d1a21de compound (g). .1
| g of MML-TP26XV-MF (trade name, produced by Honshu Chemlcal Industry
' Co., Ltd.) as a compound having one methylol group and 0.1 g of
WPAG-567 (trade name, produced by Weko Pure Chemical Industries,'
Ltd.) were dissolved into 30 g of'the obtainedfpolymerlsolution
- C (nolymer weight: 10 g), to obtain a photosensitive polyimide
,precursor‘composition as varnish C. The obtained varnish was used i
to-evaluate the petterning capabilifies_es described before.
Worklng Example 4 | | |

In a dry n:.trogen stream 6. 08 g (0.025 mole) of the hydroxyl
group-containing diamine compound (4), 4.51\g (0.0225 mole} of
4,4'-diaminodiphenyl ether and. 0.62 g (0.0025 mole) of
S 3 blS(3 amlnopropyl)tetramethyldlslloxane were dissolved into

70 g of NMP. Twenty four 901nt nine nlne grams (0.035 mole) of the
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-hydroxylgroup contalnlnga01danhydr1de(a)and4 41 g (0. 015mole)
of 3, 3',4,4' blphenyltetracarboxyllc dlanhydrlde were added
together with 25 g of NMP at room temperature, and the.mlxture was'
stirred as it was at room temperature for 1 hour and then at 50°C
for 2 hours. Subsequently, a solution with 17.6 g (b.z mole) of
. glycidyl methyl ether diluted by 10 g of NMP was added, and the
_solution was _sftirred at 70°C for 6 hours, to obtain polymer solurion
o i _\ _

Into 40.g:of rhe polymer solution D {polymer weight;'14.27

" g), 2.5 of the quinone diazide compound (h)y'l gﬂof‘WPAG-350 (trade
| name, produced by Wako Pure Chemical Industries, Ltd.), 1.5 g of
' MOM—ZGX (trade name, produced by Honshu Chemical Industry Co., Ltd.)
‘as a compound having one methoxymethyl group, and 0.5 g of
7 m—acetylamiﬁophenyltrimethoxysilahe were dissolved, to obtain a
photosensitive polyimide precursor composition-eslvarnish D. -The -
obtained varnish was used to evaluate the patterning capabilities
as described before. |
Worklng Example 5

In a dry nitrogen stream, 13.6 g (0. 018 mole) o:E the hydroxyl
'_groop-contalnlng diamine (b) and 0.5 g (0.002 mole) of'
‘1 3-bis(3- amlnopropyl)tetramethyldlslloxane were dlssolved into
50 g of NMP. Into the solutlon 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-ethynylanilihe ﬁas 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 precmpltate a solid polymer -and 1t was collected by

filtration. The solid polymer was dried by an 80° C vacuum dryer

for 20 hours, to obtain polymer E.
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‘Ten grams of the solld of the polymer E obta::.ned as descrlbed
.above was weighed, and it was dlssolved 1nto 30 g of GBL together
_w1th 2 g of the quinone d1a21de compound (e) 0.5 g of MOM-24X (trade
- name, produced by Honshu Chemical Industry Co., Ltd.) as a compound
hav:l.ng one methoxymethyl group, 0 01 g of WPAG 360 (trade name,
produced by Wako Pure Chemical Industrles, Ltd.) and 0.5 g of
.. 3,3 -d:LamJ.nodlphenyltetramethoxydls1loxane, - to obtaln ‘a -
\'_photosen51t1ve polylmlde precursor composition as varnlsh.E. The1
obtalned varnish was used to evaluate the- patternlng capabll:l.tles'
as described before.
~ Working Example 6

Polymer F was obtalned as described for Work:l.ng Example 5,
'except that 0.54 g (0.005 mole) of 3-am:|.nophenol was used instead
| of 4rethynylan111ne used as an end cap compound. Ten grams of the
SOlld of the polymer F obta:l.ned as descrlbed ‘above was welghed
and :Lt was dissolved into 30 g of GBL together 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‘9 of BIR-PC (trade name,
produced'by Honshu Chemical Industry'Co;, 1td.), and 0.5 g of
.3 3' diadetylaminddiphenyltetramethoxydisiloxane, to obtain a
._ photosen51t:|.ve polyimide precursor comp051t10n as varnlsh F. The
' obtaJ.ned varnish was used to evaluate the patternlng capabllltles
.*as described before. |
Workinngxample 7
| Ten grams of the solid of the polymer B.obtained in Working
Example 2 was weig.hed,\and _it was dissolved into 30 g of GBL tog_ether
with 2 g of the quinone diazide'.compound (g). 0.03°g of'wPAG-314
' (trade name, produced by Wako Pure Chemical Industry Co., Ltd.),

2 g of MOM—.‘ZGX' as a compound having one methoxymethyl group, 1.5
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" g of TrJ.sP PA (trade name, produced by Honshu Chemlcal Industry
Co., Ltd.), and 0.5 g of vinyltrlmethoxysn.lane, to obtain a
lphotosens:.ta.ve poly:.mlde precursor composition as varn:n.sh G. The
obtained varnish was used to evaluate the patternlng capab111t1es
as described before. '
' Working Example 8
One p01nt six grams of the qulnone diazide compound (g) 1
lg of 4M-26XL as a compound hav:.ng one methylol group, 0.5 g of BDS- 109
(trade name, produced by Midori Kagaku Co., Ltd. ), 0.01g of WPAG-567
(tr_ade name, produced by Wako Pure Chemical’lndustr:i_.es, Ltd.), 0.5
g ‘of _m-__arhinophenyltr-imethoxysilane, and 0‘.05 g of DMOM-PTBT (trade
name, produced by Houshu Chemical Industry Co., Ltd.) were dissolved
into 30 g of the polymer solution C obtained in WOrking_Example
3 (polymer weight: 10 g), to obtain a photosensitive polyimlde
precursoxr composition as varnish H. The obtained varnish wes used
for evaluating the patterning capabilities as desCribed before.
.' Working Example 9 | . |
I'n-‘a dry nitrogen stream, is. 3 g (0 05 mole)} of BAHF was
dissolved into 50 g of NMP and 26. 4 g (0.3 mole) of glycidyl methyl
. ether, and the temperature of the solutlonrwas lowered to -15°C.
I_nto- the solution,' a solution with 14.7 g {(0.05 mole) of diphenyl
‘ether dicérboxylic acid dichloride dissolved in 25 g of.GBL was
added dropw1se to ensure that the inside temperature did not exceed
0°C. After completlon of dropw1se addltlon stlrr:.ng was contlnued
at -15°C for 6 hours. After completion of reactlon ' the solution
" was added into 3 L of water, to produce a white pre01p1tate. It
‘was collected by filtration, and washed with water three times,‘
.then being dried by an 80°C‘§racuum 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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:qulndﬂg d‘aiide Ebmpbhn@d(ﬁh g of 6M-24XL as a compound having
one methylol group, 0 7 g of WPAG 314 (trade name, produced by Wako
‘Pure .Chemlcal  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 polybenzoxazole
'precursor compos:l.tlon as varnish I. The obtained varnish was used
to evaluate the patternlng capabllltles as descrlbed before

Worklng Example 10

A.photosen31t1ve polylmlde precursor comp051t10n as varnlsh -

J was obtarned as described for Working Example,l,lexcept that_the
added amount of 6M-24XL as a compound having_one methYloi group
"was 7.2 9. The obtained varnish was use'd to evaluate the patterning
capabilities as described before. |
Working Example 11
| A.photoéensitive polyimide precursor composition as varnish'
K was obtained aS'described for'Working Example 2, except that the
' added amount of 4M- 26XL as a compound haV1ng one methylol group
- was' 0.02g. The obtained varnish was used to evaluate the patternlng
capabilities as described before. ' |
Working Example 12 |
| A photosensitive polyimide precursor composition as varnish
L was obtained as described for.Working Example 9, except that the
'added amountgof-DMOM—PTBT was 2 g. The obtained varnish wae used
to evaluate the patterning_capabilities as described before. |
' Working Example 13 |

A photosensitive polyimide precursor comp051t10n as varnlsh
M was obtained as described for Working Example 8,.except that i
g of 4MOM-leas used instead of 4M-26XL as a compound having_one
_‘methleI group; The obtained varnish was used to evaluate the

patterning capabilities as described before.
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Work.ing Example 14

| A phOtosensitive polyimide precursor compositi_on as varnish
N was obtained as described for Working Example 9, except that 1
g of 4MOM-P was used instead of 6M-24XI. as a compound hav1ng one
methyl¢l 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 Res:i.top XP35-4958

A trade name, produced by Gunei Chemical Industry Co., L_td-. }, 2 g
of the guinone diazide compound (f), 1 g ofl 4MOM-P as. a compound
hav:l.ng 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 DMdM—P'_I'BT were dissolved
into 30 g of GBL, to obtain a photosensitive novoiac resin
-'comp_o‘s‘ition as'varnish 0. The obt'ained uarnish was used to evaluate
. the patterning capabilities as described before.

Comparative Example 1 ' '

' A photosensitive polyimide precursor compos:r.t:.on as varnish
P was obtained as described for Working Example 1, except 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 cornpound
‘havz.ng 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 Honsbu Chemical Industry Co. , Ltd.) was used as a-comp'ound having

L plural methylo‘ll groups instead of 4M-26XL as a compound having one
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meth&ﬁ@ﬁkQ}QﬁPBMLTﬁBIkaa¥h5d varnish was used to evaluate the
patteining capabilities as described before.
Comparative Example 3 |

A photosensitive polyimide;precuréor composition as varnish
'R was obtained as described for Working Example 9, except that
 WPAG-567 and 6M-24XL as a compound having one methylol group were
not used. The o‘btained varnish was used to evaluate Ithe patterning
capabilities as described before. |
-Coﬁparatiﬁe Exampie 4 .

. In a d:y nitrogen stream, a flaSk-was-charged with 24.82 g
(0.08 - mole) of 3,3',4,4;rdiphenyl 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 temperature for 8 hours with stirring, to 6btaiﬁ an NMP
_solﬁtion of 3,3',4,4'fdiphenyl ether tetradarboxylic di-n-butyl |
‘ester. | | '

Then,-the flask was éooled to 0°C, and 17.13 g (0.144 mole)
~ of thionyl chloride was added dro-pwise:. 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
- 0.5-1iter flask with a stir:er and thermometér was charged with
105 g of N-methylpyrrolidoné, and 26.37 g (0.072 mole) of BAHF was
‘added. The mixture.was.stirred“and dissolved, ahd subsequéntly
22.78 g (0.288 mole) of py:idihe waé added. With-the temberature
kept at 0 to 5°C, the 3,3',4,4'-diphenyl ether vtet’re.lcarboxylic
?di—n—butyl eéter dichloride solution Wés added,dropwise,,takingl
20 minutes, ahd subsequently with.the'temperature raised to 30°C,
" stirring was continued for 1 hour. The solution was added into 3
1iters 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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dryer for 20 hours, to obtain polymer H

Ten grams of the solid of the obtained polymer H, 2 g of the
gquinone diazide compound (g), 0.1 g of .diphenyliodonium nitrate
and 1.5 g of DMOM-PTBP as a compound heving pf,lural methylol rgroups
were dissolved into 30 g of NMP, to obtain a photosensitive polyimide
precursor composition as varnish S. The obtained varnish was used
.'to_'evalu_ate the p'atterning capabil’ities as described before.
Comparative Example 5 | | |

Ten grams of the solid of the polymer H obtained in Comparative
‘Example 4, 2 g of the guinone diazide comp_o_uu'd (h), 0.1 g of
diphenyliodonium nitrate, and 0.5 g'of DMOM-BC as a compound having
plural methylol groups were dissolved into 3d g of NMP, to obtain
‘a photosensitive polyimide precursor as varnish T. The ‘obtainedl
- varnish was' used to evaluate the patterning capabj.lities as

described before. 7 N
Comparative Example 6 .

Ten grams of the sol:Ld of the polymer H obtained in Comparatlve
.Example 41, 2 g of the quinone d1a21de compound (h), 0.1 g of
diphenyliodonium nitrate, and 1.5 g of TrisP-PA (trade name,
'_ produced b}} Honshu Chemical Industry Co., Ltd.) were dissolved into 7
30 ¢ of NMP, to obtain a pho_tosensitive polyimide precursor
' composition as véirnish U. The ‘obtai'ned varnish was used to evaluate
the patternihg capabilities as. desoribed before. ' :
-Comparat:l.ve Example 7 | |

A photosensitive novolac resin composition as varnish V was
obtained as described for Working Example 15; except that 4AMOM-P
and .DM'bM-PTBP were not used. The obtained varuish was used to
_evaluate the patternlng capabll:a.tles as described before. _ |
The vanish comp051t:|_ons of Working Examples 1 through 15 and

Comparative Examples 1 through 7 are shown in Table 1, and eva_lu_atlon ‘
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'OOan aoi 1 U Ho qulo dal no 0X0 00o x 00 oX0 X
"#H N ' ~MB~HC]' W WUG-CJ p7UU] W74 CLAIMS 1. A

phot osensitive resin conposition:conprising (a) a

pol ymer having one or nore phenolic hydroxyl groups,

(b) a compound having a phenolic hydroxyl group and
cLaIm@ntai ning only one group selected froma nethylo

group and' al koxynet hyl. group, and (a) a photo acid
1. AJ@MRtdis@nsit iArep Hisdse RSO tijsi reampimasing ofe) a polymer

-according to claiml, wherein the ingredient (b) is a
-haviogneoe maviemhangh:‘endmdrdm QWIUPSgr bbp a gempound having -

cont ai ni ng one_ al koxynmet hyl group. 3. A_photosensitive

a Ph%ghhc(:% Q¥Y1 &FO%&;%%H@ B ing FnLY RREr grfAuphgelected

v r [ dr I
erom 3 e oo End o R BB AL otk B84 (&l Y Bhoe acta
gene}gEBQMAng general formula (1) as a main conponent.
' .. ~Hqg CORI-CONH. R-NH (1) I n 3 (COOR
2.A bhﬁtémbﬂsetnvalrexﬁlm@sp@sﬂtmﬂl pakccordiagavmbialim 1, wherein
' organic group with 2 or nore carbon atons; R2 denotes
the ingredient (W) h@(éVﬁP@EPuBﬂghﬁW%nggﬁ mwlm hy@rogglegroup

o “car bon tons R3 genote drogen or organic group
and ﬁPPﬁain BI26PEaPLERXEPERRYL HTPUPin a range from 10 to

3. Aéﬂggggensﬂlgg g.?l 86}“‘%1%% e entfa]cgo'i:ﬁlﬁg @]glglﬁﬁd \ghereln

respec y, an integer of .
the gl y¥herSHAKERY diie Brhdképﬂeﬁoﬂlc&yrﬁlﬁli}gﬂe@ﬁbﬁpyqa) contalns.' A
resin, conposition, according to any one of clains 1
~ the stwwglhral wihidree ireptreseortedoby Petie ldowinggengredsformula
are used as the photo acid generator (c). '5. A
(1) ﬂﬁoﬁo@éh§|FPWE°P€§Fn conposi tion,. according to claim

4, wherein
OH), - (OH)q
CO—R'—CO-NH—R2-NH M
(COOR®),, | "

| (wherein R' denotes a divaleht to octavalent organic gi:oup 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
grox_ip with 1 to 20 carbon atoms; n is in a':range- from_-lO to 10000_0_;'
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.)

4. A photosensitive resin composition, according to any one of
Cla:i.ms‘ 1 through 3, whefein two or more p-‘hoto ac.id generators are
“used as the photo acid generator (c)

5. Aphotosen31tlve resin compos:.tlon according to cla1m4 whereJ.n _

-at least one of the two or more photo acid generators (c) is a quinone .'
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at |least one of the two or nore photo acid generators
(c) i's.a quinone 75 diazi de conpound, while at |east

~ anot. her one is a conpound selected froma sulfonium:
salt, phosphoniUn1saIt and diazoniumsalt. 6 . A
photosen3|t|ve resin conposition, according to claim

dlaZEdF%]:ﬁﬂe;gﬁl#} ot t}ﬁ igl é?&'elé@ts%othér g{nel gasi c?:ﬂlﬁou)nd sélected

'owm ng gener f ormul ae

.. fromt 8r s4@Bofidhm baﬁt4 FRoSphéniti) satb E®ddFdzodium salt.

_ +S-RS-R7 R5-S+ Z - (3) R6R6 R4AR4 R5-S+-Z-R8-Z- +S-R5
6. A1151663ysco$ex)sﬂz\mee;cemntaaonlizﬁowtnainzocue.i aceopdingei 91a1m5 wherein
i ndependently, an organic group. with 1 to 20 carb

the gpdfERipT § tR&Sd@#otléa%te%tﬁwgﬁeqm B*é%tfi}llwmg -

bon gyoup with 1 to 2:0 carbon
-gene5§gnggr§ulagngggstﬁﬁggﬂ oh LOrtion sel ected from
ROS2-, RI9000" and SbF6-; ‘and RO denotes an organic
?roup mnth 1 to 20 carbon atoms.) 7. A phot osensitive
R esin conmposition, according to claimb5;.wherein the
RSSsuzfonlunwsamt s a trlarylsulfonlun1salt 8. A.
Rphotosen5|t|ve resin conposition, according to claim.
, 1, wherein the conmpound havi ng a phenolic hydroxyl
Fg oup. and congi ni ng only one group selected froma

LA gﬁpu +apd al ko met hyl group (b) is B
z +§r-rj%re£gl v‘g aﬁe follmng general, fornula (5). 76
R32oRrR1 (5) (wherein. RLO denotes an organic group with

.1 to 20 carbon atons; Rl1l denotes an organi c group
Nﬂth l1to ZOFmarbon atons as at | east one functiona

Fﬁﬁn? gom@p al kyl group, vinyl group, ester
Eg de Ry up, ethynyl group, phenoxy group, :
‘sul fone ~grodp, thioether group, phenyl group,

fluoroal kyl group and ketone group, fluorine or

alkqﬁg %goup with 1 to 20 carbon atons % denotes .
(where o R* dencte, respectively J.ndependent Y, an organic group
with 1 to 20 carbon atoms; ‘R* and R® denote, réspectively-
- :Lndependently, a s:.ngle bond or organlc group with 1 to 20 carbon
'._atoms, Z” denotes an anion portion selected from R’S0,", R COO and
| SbFs ; and R’ denotes an organic group with 1 to 20 carbon atoms.)
7. Aphotosensitive resin composit_ion', according to claim 5, wherein
the sulfonium salt is a triarylsulfonium salt.. |

8. A_photosensitive' resin composition, according toclaim1l, wherein
the compound having a phenolic hydroxyl group and containing only
" one group\se,‘l.ectefd'f'rom a methylol group and alkoxy methyl group

(b) is represented by the following generai‘formula (5).
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-an integer of 0 to -4; and z denotes an integer of 1 to
5, subject toy + z 5 ) 9. A photosensitive resin
conposition, according to claim8, wherein in the
general formula (5), vy denotes 0. 10. A photosensitive
resin conposition, according to, claiml wviherein the
c»gﬁp R3At of -at |east one conpoUnd sel ected froma
, | foniumsalt, phosphoniumsalt and diazoniun1sa|t
anDng the two or nore photo acid generators (c)
%th‘%o ‘3@3harts by wei ght per 100 parts by MEIght
Sf olyner havi ng one or nore phenolic hydroxyl
groups (a). |
Ry

- (wherein R!° denotes an organic group with 1 to 20 carbon atoms}
R”ﬂdenotes an organic groﬁp with 1 to 20 carbon atoms as ét_least
one functional Qroﬁp seledted from an alkyl groﬁp, vinyl group,
:esterfgroup, amide‘group,_ethynyl grdﬁp,'phenoxy group, sulfoné
group, thioéther'grOup, pheﬁyl'group,'fluoroalkyl gfoup and ketone
- group, fluorine or élkox_y group with 1 to 20 c.arbon atoms; v denot_és
an integer of 0 to 4; and z denotes an integer of 1 to 5, subject
toy + z=5.) |

9.4 photosenrsitive resin composition, abcording to claim 8 . whei‘ein
in the general formula (5), y denotes 0.

10. A photosen51t1ve resin comp051t10n according to claim 5,L
wherein the content of at least one compound selected from a
~sulfonium salt, phosphonium salt and diazonium salt'among the two
or moré photo acid generators (c) is from 3 to 30 parts by weight
per 100 parts by weight of'the polymer having one or'more-Phepolic

hydroxyl groups (a). . -
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