-4 January 2007 1 PHOTCSENSI Tl VE RESI N PRECURSCR COMPOSI TI ON BACKGROUND OF
"THE INVENTION 1. Field of the Invention The present |nvenh|%%%?aé? £S5 to a
posi tive photosensitive resin precursor conposition suitab sed for
surface protection |ayer .and an i nsul ating interlayer of a sen1conductor
~element, an insulating |ayer of an organic el ectrol uni nescent device,  and
the like, and which becones soluble in alkaline devel opers by being
exposed to W light. 2. Description of. the Related Art Known p05|t|ve

heat -resi stant resin precursor conposﬂtlons “whose exposed area is

- dissolved by devel opment, may contain a polyanic acid and a qui none
-diazide; a soluble polyimde having a hydroxy group and a qui none di azi de;
or a polyani de haphpgo8eREdre¥sE RESHR PRECARICURNCORPOEREIOR.

Unfortunately, a typical positive heat-resistant resin precursor

conposi tion containing polyamc acid and quinone .di'azide hardly provides.

. desired patterns because the carboxyl group of t he pol yami.c acid has a
solumI|t3m¢K@ﬁmUNDt¢Eumﬂﬂm5NwENmnmN|on i nhi bi tion of the qui none di azi de,
in alkali. Athough the positive heat-resistantresin precursor conposition:
_contai ni ny. sariild ol yhen Teverlnisen princi pal chain-has a hydroxy group
reduces such a problem the structure is dlsadvantageously limted to
_ensure 4 Janudihe 20@5Eent invention relates to a p051t1ve :

photosens1t1ve re31n precursor comp051tlon sultably used for
ha surface-protectlon layer and an 1nsulat1ng 1nterlayer.of a_.,

semiconductor'element an insulating.layer‘of_an Organic.

electrolumlnescent device, and the llke and which becomes

soluble in alkallne developers by be1ng exposed to UV light.
'.2. Descrlptlon of the Related Art |

Known p051t1ve heat- re51stant resin precursor

comp051t10ns, whose exposed area 1s dlssolved by development
may contain a polyamlc acid and e‘qulnone dia21de; a soluble'

| polfimide having a hydroxy group end a_quinone'diaZide: or a

-polyamide:haﬁing a hydroxy_group and a_quinohe diazide.
‘Unfortunately{ a typicel'positive_heat—resistant'resin
precursor compositiOn COnteining polﬁemic ecld-ahd~quinone
diazide hardly providespdesired patterhS—because the |
'oarboxyl_grOUp of'the.polyamio'acid has a_solﬁbllityghigher -
thah the diSsolutioh inhibitioh of the quinone‘diaZide, in
'alkall Although the pos1t1ve heat re31stant res1n |
7precursor comp051t10n contamnlng soluble polylmlde whose
principal chain has a hydroxy group reduces such a-prohlem;

the-Structure is disadvantageously-limited,to’ensﬁre




'_2 solubility, and consequently t he resultlng poly|n1de resin is less

sol vent-resistant. The conposi tion containing polyanm de R3gyif Fogpy dr oxy

. group and quinone diazide is also limted in structure to ensure

" solubility. Consequently, .the resulting resin, which is obtained by heat
treatnment, is undesirably |ess solvent-resiStant In order to control the.
al kali solubility of the polyamc acid, a polyamc acid derivative has -~
 been devel oped whose carboxyl group is protected with an ester group.
Conposi ti ons cont ai ni ng the pol yam c a&id derivative and naphthoquinone

di azi de extrenely increase the dissolution inhibition of the - -
naphthqu|none diazide in alkali. Consequently, while the. conp03|t|ons can

provi de gopibeditpal heansontudliolpsens! tivhividg pargabadeptaged in mst

-cases. Some compositions providing an increase photosen3|t|V|ty have

-recent| yyhepdsdl $61 0886~ rESL s XD fhe odRPSSEELoNCX AR NEth Fat ent '
Appllcatlon Publication -No. 2002- 328472 teaches a conposition containing a

-pol yam dp@f}&ﬁldé”ﬂé@in ROhYEFd Ly POFIABT aRAdg@i k&S N 431 @& 088-Aikabl e

“conmpound havi ng- a phenoli ¢ hydroxygroup, Japanese Unexam ned Patent

Applicatinni Pedl igastBactere 200 leddbrd 88Tubilify. Pateidediedt B29, 110, a

. conposition contaihing a polyanic ester and an 1odoniumsalt as a

g 'glo 8$oll_utt1®@ remlbmgrres:hapaﬂm meﬁlﬂtﬂﬁﬂetﬁ’albﬁﬂt\eaﬂpp&ré:@ltmmt4 :lJaanuary
: unde51rably 1ess solvent- re51stant.,
In order to control the alka11 solublllty of the
polyamlc acid, a polyamlc ac1d derlvatlve has been developed
_;Whose,carboxyl grpup is protectedlwith an ester group.
'-.Compositions eOhtaihiag'the polyamic.acid_derivative and
‘naphﬁhoéuinone diazide extremely increase the.disselatien
‘iﬁhibifioa of.the naphthOQuinone diazide\in alkaii.”
 Consequently, whlle the compositlons can prov1de de31red o
'.'patterns, the photosen51t1v1ty is largely degraded in most
cases. | |
| Scome compositions providing an increased
phetosensifiVity'have recentlﬁ Beeﬁ disclosed.- For ekample;.
'ﬁapanese ﬁﬁexamined'Patent Appiication‘Pablicatien Np.-ZObZel
'328412.feaehe5galcomposition eonfaining a'pelyamic estef'a
and/or a'belYamic.polYmer and a therma11§ cross-likable
}compound having‘a phenolid‘hydroky_gfoup; Jabanese | |
Unexaﬁined Pateﬁt-Appiicafioh Publication No. 2001:42527;and
'U S. Patent No. 6'329 110, a cempoeition contalnlng a
1 polyamlc ester and an 1odon1um salt as a dlssolutlon

rilnhlb;tor;_Japanese Unexamlned Patent Appllcatlon




- 3 _ Publication hb 2002- 169283 ‘a conposition containing a polyan1de and

a iodoniumsalt as the dissolution inhibitor; Japanese L@e%ﬁﬁhﬂﬁ%7Patent
Appl ication Publication No. 2002-. 122993, a conp05|t|on contarni’hg a |
- ‘polyami c ester, ‘a photo- acid generator, and a conpound havi ng -a V|nyloxy
- .group; and U. S. Patent -No.- 6,600,006, a conposition containing a

“pol yami ¢ ester havi ng an-aci d degradabl e group and a photo acid generator.
- These conpositions provide desired photosensitivity as long as they are
“devel oped i medi atel'y - after exposure. 3Hewever, if the conpositions are
allowed to stand for a tine interval of several hours to several days

bet ween exposure and devel opnent, the photosensitivity is extrenely

degr aded.p gy 4 Yn W Qﬁ%h|§§y§§§un Qﬁﬁ@ﬁéﬁﬁﬁﬂtsﬁﬁeatlngl}&lon f or

semi conduct or devi ces, the resulting cure emains in the

~devi ce ag,qy RAHERNSHA &Q@d&ﬁmﬁ%‘f@'é&g'ﬁm ties RARRSIAD Helwaen.the cured

- coating and ‘the substrate is very inportant. However, the _conp03|t|on does

NOt  Pr OVigfie A NG Ealen 13U Hatb 10 ﬂmlc%m;ﬂ@tlﬂmaﬂiﬁﬁpw&l Wopdt is

~unsuitable for practical use. Hence, the above-described known
conposi t i1NS IH! a LUEING I DoRNBRSANS tholifanie el ted N 2 ;dﬁﬁr@ded

-‘photosen5|t|V|ty If they are allowed to stand for a tine ‘interval of
several hais gtesheﬁ:eteta,l a2 bﬁim@ﬂﬁm@mufge a4 vlamamy ¥hp; and
U S, Patent No. 6, 600 006 a comp051t10n contalnlng a _
polyamlc ester having an acld degradable group'and.a;photo.'r
‘acid generator. lThese compositions provide desired .
photosénsitiVity.as;long as they”are developed immediately
after exposure However,‘lfrthe compositions-are allowed.to—‘
"stand for a time 1nterval of several hours to several days'
between exposure and development the photosens1t1v1ty 1s
extremely degraded |
“In use of the heat- res1stant resin precursor
.-comp051t10n for semlconductor dev1ces, the resultlng.oured
re51n by heatlng remalns in the dev10e as a permanent
_ooating._-Acoordlnglyf the’ adhe51on between the cured
coatingAand'the Substrate is very 1mportant, However,rthe
\compositlon'doesjnot provide an adeguate adhesion to the
substrate.iand aocordingly,it is‘unsuitable for practical
use;l
Hence, the.ahove—desoribed knownucompositions for_‘
=enhanoing the photosenSitiuity result'in a degraded
' photosenslt1V1ty if they are allowed to stand for a tlme

1nterval of several hours to several days between exposure‘




4 " and devel opnent, or do not ensure adequate adhesion to the substrate -
~if they are-applied to sem conductor devices; . disadvantagg éxﬂm§UNNARY
- OF THE | NVENTI ON Accordi ngly, an object of .the present-inventioni1s to’
provi de a photosensitive resin precursor conposition which maintains the
photosensitivity, exhibits good storage stability after exposure, and
ensures the adhesion to the substrate. According to an aspect of the
“present invention, a photosensitive resin precursor conposition is
~provided which contains: (a) a polyme# essentially conposed of  a :
“Structural -unit expressed by formula (1); (b) at least two photo.acid
genérators.; and (c) a conpound having an al koxynet hyl group: (OHP (OHq - .
. GO RL- QO B dphent(,CK & WBtRbrlstieS Sttt YN GO Rng th a
val ence of 2 to .8, having at.|least two carbon atons; R2 represents an - .
or gani ¢ - sadr-ae N £ Rl Qprd il Go RAWIRGRIud&AS tladWizAr bon  atons; -
- and R3 represents hydrogén or an organic. group having a carbon nunber in -
the rang@jghdbdﬂtdgaodgﬁfﬂwesents_a' nunber of ranging from10. to. ,
-100, 000; . mrepresents an 4 January 2007 5 integer .in the range of 0 to 2;
and p and g represent S T : - '

SUMMARY OF" THE INVENTION
| Accordiﬁgly, an objecﬁ cf the.preSeht inveption is to -
'ﬁfovide-a.pﬁotosensitive_reéinfprécuréorjcomposition_Which
‘ maintains thé photosensitiﬁityQ exhibits'good storage'
gstability after exposure; and ensures .the édhesioh to_the'
_sUbétraﬁe. - | |
Achrding tq an  aspect of the presenf inyention, a -
'photoSensitiVe fesin‘precﬁrsor_qompositiqn-is provided which
'.'contaiﬁs: (a) a polymei essentially composed of éustructuréi:
‘unit:expressed by formula'fl); (b) at leést fwo_photo acid_

-generatbrs; and (c) a compound having an alkoxymethyl group: .

©H);  (OH)q
CO—R'-CO-NH—R*-NH-— ()
- ' n o
(COORY)y, -

R* repreéents an_orgahic grﬁﬁp.with a valence of 2-to 8,
‘having at least two carbon atoms; Ré‘répresenté an organic
”group‘with a valen¢e of 2 to 6, having at least two carbon
'atoms; and k3”répresent5'hydrogén or an'ofgénic gr6up having
- a ca:boﬁ'number in the range of 1 to 20. n representé a

"pumber of ranging from 10 to 100,000;;mrrepréSents'ah




|ntegers in the' range of 0to 4 and sati sfy, the relatlonshlp + q > 0.
- The present ‘i nvention achi eves an al kal i sol ution solublﬁ Qﬁf
. photosensi.tive resin précursor conposition which. not onl'y "has superlor
-resol ution and photosensitivity, but’ also exhibits superior storage :
'stablllty after exposure and good adhesi on to the substrate. DESCRIPTION
OF THE PREFERRED EMBODI MENTS Consti tuent (a) or the polymer essentially. o
conposed of “the structural unit expressed by formula (1) can be.formnmed
sinto a polynmer having an imde ring, “af Oxazole ring, or other ring
structures by heating or an appropriate catalyst. Preferred exanples of
- the pol ynmer include pol yi m de precursors, such as polyamc acid and

pol yani ¢ ietleRfer aRd tHROINIRRZ GEZOID PF;eEHE Y Snd Uf airdpenthydr oxyani de.
Such- a ring structure . dramatically increases the heat resistance and

..organi c. S@lveirgs: asi S:tkﬁ"l(;‘r.%lr@e tdte or asulet iav@ rseiiisEy A He@dtdonship :
COR-CONHR2-NH (1) (COOR3)m In formula (1), R represents an- organlc
~group. mn¢h+aq;waMence of 2 to 8 having at |east two carbon atons, and is a
/4 January 2007 6 _ structural conponent of an acid. Exenplary dlvalent
organi c groumhelprbudataﬁnnehtﬁodlaahheweslanaaﬂdallssoﬂuaion~.

soluble p031t1ve photosen31t1ve resrn precursor composztlon

Whlch:not only has superlor resclutlon and‘photosen31t1v;ty,

but also exhibits Superior‘storage_stability'aftersexposure‘

and good adhesion to the substrate.

.‘DESCRIPTION OF THE PREFERRED EMBODIMENTS

| Constituent (a)"or'the polymeruessentielly composed of

._theiStructural‘unit expressed by;fcrmule (1) can be-fcrmedr
intota polymer having an imide ring;‘an oxarcle ring, or |
'cther'ringrstructures‘by_heeting or an apnropriate catalyst.

ﬁfreterred exempies of the polymer include polyimide
precursors, such as polyamlc acid and polyamic ester, and.
polybenzoxazole precursors, such as polyhydroxyamlde ‘ Such
a rlng structure dramatlcally increases the heat re31stance

- and oxrganic solvent re51stance of the resultlng re51n.

©Hp  (OH) |
co— R1—CO—NH——R2—NH -
n
(COOR% -

In formula {1) R! represents an organic group with a

valence of 2 to 8 havrng at 1east two carbon atoms, and-is a




terephthalic acid, isophthalic acid, diphényletherdicarbdxylic aci d,

napht hal-enedi car boxyl i c -acid,,- and bls(carboxyphenyl)pro {Hﬁ
al i phatic dicarboxylic acids, such as cycl ohexanedi car boxyT1¢C aC|g and
adi pi.c ‘acid. Trival ent organic groups include trlcarboxyllc acids such as
trimellitic acid and trimesic acid;  tetraval ent organlc groups incl ude
tetracarboxylic acids such as pyronellltlc acid, B
‘benzophenonet et racar boxyl i c acid, blphenyltetracarboxyllc aC|d and
diphenylethertetracarboxylic acid. In &ddition, other acids haV|ng a
‘hydroxy group may be used, 'such as hydroxyphthallc acid and .
hydroxytrinel litic acid. These aci d ‘conponents may - be used singly or in

conbi nat i, éwralpcg; o%lgn){; oF LA 4Q; 40! 184! (ﬂ.fvalpeh&:a%gt& ic

acidis opo ymeri ze referably, the tetrac oxyli1c acid has an - ,
caromati ¢ gdudl AL IMAL BT 1Y QYR aMHIXA 1AlRAS ,Ofsudpt @8 having 1 to 4

hydr oxy groups and at | east two carbon atons. Mre preferably the organic

group. Isﬂéf@ﬁﬂﬂﬂgliy 5&§jaqglggghdmyélygiéicarbon nunmber ‘in. the range of[ﬁ
6 to 30. -Specifically, Rl OHypin fornula (1). is preferably

. expressedit éx@rlraﬂlex(@daﬂoa@uu@rsa@ﬂm ndphth2BekaNbdtbd:2f1 N Haba, | 25-
(5). (Co 6)o (OH)r (COOR27)t R23 and R25 may be the same or different
..and each drﬁarba%qmam;@rpgmq)@ﬁ:openw it fan@ \aajlemw‘ A daxrbbxlyadicng a
aclds, such as . cyclohexanedlcarboxyllc acld and adipic acld.
"Trlvalent organlc groups 1nclude trlcarboxylrc acids such as
 'tr1mell1t1c ac;d and trlmeslc a01d; tetravalent organlc
lgroups includerfetfacarboxylic acids such as pyromellitic
'acid,abenaophenonetefracarboxylic acid,:"
',blphenyltetracarboxyllc acid, and
dlphenylethertetracarboxyllc acld. In,addition,‘other'acids
-havrng,a hydroxy group may be used, such as hydroxyphthalio
acid and hfdrokyrrimeilitic acid. These aoid oomponents‘may
be.used singlymor in_coﬁoinationL bur,'preferably;'l to 40
molar‘perCEnt.of-tetraCarboxylic acid is COp01Ymerized-
Preferably,.the tetraoarboxyllc a01d has an aromatlc
‘rlng and an organic group w1th a valence of 3 to 8 hav1ng 1
'to 4 hydroxy groups and at least two carbon atomsf More
preferably, the organic group is trlvalent or tetravalent
and has a carbon number in the range of 6 to 30.
| Spe01flcally, R}(COOR )(OH)p ‘in. formula (1) is preferably

B expressed by formula (5)




carbon nunber in the range of 2 to 20; R24 represents-an organic group
~with a valence of 3 to 6 and a carbon nurber in the rangg gé

havi ng an hydroxy group; R26 and R27 nmy be the sane or di ren and each
‘represent hydrogen or an organic group having a carbon nunber in the range -
of 1 to 20. o and t each represent an integer in the range of 0 to 2, and-
r represents an integer in the range of 1 to 4. Mre preferably, such a _
structure contains an aromatic ring, and particularly preferably a residue
of trimellitic acid, trinmesic acid, -oy naphthal enetricarboxylic acid, from
the vi ewpoint of heat resistance of the resulting polymer. R24 is an :
organic group with a val ence of 3 to 6 and a carbon nunber in the range of
3 to 20, having a hydro group. Sferably, t he _hydroxy group is adjacent
‘to an ami de bond. e€O ot N$eR“a—NHCOBPre| ude (5) :

fl uori ne-cont ai ni ng bg§§3 am no- 4(gydroxyphenyq)hexafluoropropane and

- bi s(3- hydroxy-4-amn gm#a exaf Pgopropane #4uorine-free
enyl’) pré8pane; r(g Q

bi s( 3- am.no- 4- hydr.oxy fs(3-hyd
© 3,3 -di ami no- 4, 4' - di hydr oxybi phenyl, 3, 3'-di hydroxy-4,4'- dlanlnoblphenyl
2" 4-dami nopheptl on2, imml%}; ytl?epyameB Sl HTLPANRERO oy, Q% ch

1, 4- di am no- 2, 5=di hydr ox nzene whose am No gr oups are boned. .R26 and

R27 may erm@ewan%rgahaer §2bup2BdtR2aNvali BREESER! 2 h¥9r99ﬁﬁv% ag
organi c group having a carbon™ nunber in the range of 1 A garbon

number OEa&Qbﬁ.number in the range of 2 to 20; R24 represents an

ki nophenyl ) pr opane,

orgéﬁic'grOup with é.valencé of 3't0‘6 and a_cérboh number
in the range of 3 to 20, having an hydroxy group: stand R??
rmay‘be-the same or'different and each represent hydrogen or
ah organic'group having a carbon number in the rénge of i to
20, o'and.t each represent an integer in the range of 0 to
2, and r represents an integer in the range of‘l to 4,
| More préferaﬁly, such a struqtufe contains an aromatic
ring, and particularly prefefably a_residuerof trimellitic
acid, tfimésic acid, or naphthalenetricarboxy;ic acid, from
the viewpoint of heat resistance of thé.résulting polymef.
. is'an organic group with a valence of 3 to 6 and a carbon
numberiin the'rangé of 3 to 20, having.a hydroxy Qroup.
.Preferably, the hydroxy group is adjacént to an amide bdnd.
Exampiesiof such ‘a structuré ihclude fiuorine—containing-
bis(3-amino-4—hydroxyphenyl)hexaflubropropane and bis(3-
, hydroxY—4-aminophenyl)hexafluoropropane,,énd fluptiné-free |
bis(3- amlno 4 -hydroxyphenyl)propane, bis(3=h?droxy-4—_ |
amlnophenyl)propane 3,3 —dlam1n0—4,4'—dihydfoxybipheﬁyl;

3,3'—dihydroxy—4,4'—diaminobiphenyl, 2,4-diaminophenol, 2,5-




“than 20 leads to a reduced solubilities in alkaline developers. o and't
are each an integer. of 0 to 2 " and preferably 1 or 2. ryr S an

~integer in the range of 1 to 4. Avariable r of 5 or noréjﬁﬁggf?3§|y

~affects characteristics of the resulting heat resistant resin film The

. conpounds expressed by fornmula (5) preferably have, but:not limted to,
~‘the follow ng structures: 4 January 2007 -9 HOOH OO NN\ \ HF3CCF3

H1T j- HOOC COON OHO/ \ OHO\~/ NN\ \ HH3C CH3 H/ HOOC COON HO/ \
OHOIlI / O K I HOz "-(/COON COON oHO OH \. 11 x O HOOC. COON .

‘diaminophenol, andri,4fdiamino~2,5~dihYdroxybenzene whose
| :amino groups are bonéd.

-R%'and R?’ may be the same or different, andreach
represent hydrogen or aﬁ‘orgahic gfoup having a carbon
hﬁmﬁer in the range Qf 1 to‘20;: A carbon number of more
than 20 leads to a reduced Solubilitieé in alkaiine |
'deﬁelopers. o and t are each an integer of 0 to 2;.and
préferably 1 or'2.  r‘rebresents an integer in the range of:
'1 to 4. A variable r-of 5 or.more negativély-affeCts

' éharactéristics of the'resﬁlting heat resistant reéin.film{

The compounds expressed by formula (5) preferably have,

-but-not 1iﬁited to,.the following structures:




HOOC H 0 H COOH 0 O These conpounds may be nodified with a tetracarboxylic
acid or dicarboxylic acid having no hydroxy group unless HGF %b&%' ity in
al kal i, photosen5|t|V|ty, and heat resistance are negative y ect ed. '
Such’ tetracarboxyllc and di carboxylic acids include: -aromati c.
tetracarboxylic acids, such as pyronellitic acid,
benzophenonet et racarboxylic acid, blphenyltetracarboxyllc acid,

.di phenyl et hertetracarboxylic acid and d|phenylsulfonetetracarboxylic
"acid, and diester ‘conmpounds in mhich Bwe car boxyl groups of these aronmatic
carboxyllc acids are replaced with the methyl or ethyl 4 January 2007 10
group; aliphatic: tetracarboxyllc aC|ds such as butanetetracarboxylic acid
and cycl opent anet et racar boxyl | '6%h§r conpounds in which two

car boxyl groups of these alluhatf A ‘ic ids are'replaced with the
net hyl or ethyl group, NTI Caf boxy : as terephthalic
~acid, isophthalic acid, uhenVIetheﬁﬂmmgrbox§I|- ; and

naphthalenedlcarboxﬁpp@ acid; and aliphatic di carboxycooHaci ds; such as

adipic acid. Preferably, the acid conponent in the structure is nodified
at a ratio of 50 nolar percent (g n@#p preferably 'at aratio of
30 nolar percent. or |ess.. MdDficyl

percent ‘is likely to negs Py
“photosensitivity. -~ O H
R oo |

e @aj’ﬁcr

COOH

Hoo;@*ﬂ@*@

COOH

These cbmpbunds‘mqy be modified with a‘tetracarboxy;lc
acid 6; dicarbonlié aéid-having no hydroxy‘grﬁup ﬁnléss'the
soiubiiity‘in alkali, photosensitivity;.énd heatlresiétance_‘

| are:negatively:affeCted. .Sucﬁ fetradarbox71i¢ an&

Vlecarboxyllc a01ds 1nclude- aromatlc tetracarboxyllc a01ds

. such as pyromellltlc acld benzophenonetetracarboxyllc a01d
_blphenyltetracarboxyllc acid, dlphenylethertetracarboxyllc
acid, and dlphenylsulfonetetracarboxyllc acid, and diester
compoupds‘ln Whlch two carboxyl groups of.these-aromatlc'r

: -cagboxylngacids are-replaced with the methyl or ethyl -




trivalen

R2 in forrmula (1) represents an organic group with a valence of 2 to-6 and
at leas two carbon atoms, and is a structural- conponent A fggne:
‘Preferably, R2 has an. aromatic group and a hydroxy or carboxy group, from:
the viewpoint of the heat resistance of the resulting polyner ~Exanpl es
"of ‘'such a structure include fluorine-containing ‘ '
'bls(an1nohydroxyphenyl)hexafluoropropane and a fluorine--free

di ami nodi hydr oxypyri m di ne,  di am nodi hydr oxypyri di ne, :

‘hydr-oxydi am nopyri m di ne, dlan1nophenqk1-dlhydroxyben2|d|ne I ‘
di-am nobenzoi ¢ acid, diam noterephthalic acid. Alternatively, R2(OHq-in
formula (1) nay have a structure expressed by general formla (6) (7)),
(8) 4 Januar 8. NH- R29- CO- NH-, 6 (OHu ( "
R31- CO- NHF© “ig %AP&@J%Ss%eH?CCg%’%YlﬁQ§4aﬁodﬁH .Sugfg %aﬁ) (O—I)X R28 and R30
'n.fornugﬁtggetg%¥a% iggeaglddhh er&?@ﬁpeﬁ%ﬁn&%@@raﬁ%&%ﬁ% l% B

or tetrava ent rgan| C. group a carpon nu e range

~of 2 to %%ﬁhavaﬂabaleﬁxgggéxmgsgﬁes 30 RE R BREC380b8xg1 Gy alipal ogr 0ani

group wth & carbon nu € rang 210

_represent g g dh9g8: atb balhoky1 3l e&ﬁ R%%e'eegaaeghawa%h tiy be the same
or different, eac represe glvaF )

methyl or ethyl group, aromatlc dlcarboxyllc aclds,'such as

”terephthallc acrd, 1sophthallc acld, |
diphenyletherdicarboxylicaciq, and naphthaleneaicarpoxYlici )
acid: and aliphatic dicarpoxylic acldS- sﬁch'as adipic acidl'
Preferably, the a01d component 1n the structure is modlfled'
at a ratio of 50 molar percent or'lessr and more. preferably '
at a ratio of 30 molar percent or less. Modlflcatlon at a_
ratio of more than 50 molar percent is llkely to negatlvely
affect the,solub111ty in alkali and photosen51t1v1ty.

R? in formula'(l)'represents an organic group'With a
-valence'of 2 torﬁ_and at leas two carbon.atoﬁs ‘and is a
-Structural component'of'a diamine.- Preferably, R2 has an-
aromatlc group and a hydroxy or carboxyl group, from the
viewpoint of the heat reSistance of the'resulting polymer.
Examples of such a structure include fluorlne containlng
'bls(amlnohydroxyphenyl)hexafluoropropane- and a fluorlne—

- free dlamlnodrhydroxypyrlmldlnef d1am1nod1hydroxypyr1d1ne;
hydroxydiaminopyrimidine,7diaminophenol, dlhydroxyben21d1ne,-
diaminobenzoic acid,.dianinoterephthalic acid. |
_Alternatively, R*(OH)q in formnla.(l) may‘naﬁe a etructure;

'expressed by general formula-(ﬁ),“(7), or (8):




organi ¢ group with a carbon nunber in the range of 2'to 20, and R32

. represents an organic group wWith a valence of 3 to 6 and4q- gﬁnnunbet“-'ff
in the range of 3 to 20 having a hydroxy group. w represents an | nteger: -

in the range of 1 to 4., R34 in fornula (8) represents a divalent organic
group with a carbon nunber in the range of 2 to 20, "and R35 represents an
organi'c -group with a valence of 3 to 6 and a carbon nunber in the range of
. 3to 20 having a hydroxy group. x represents.an.integer in the range of 1
~to.4..In fornmula (6), R28 and R30 eaehliepresent a trivalent or 4 January

2007 12 tetravalent -organic group with a carbon nunber in the range . of 2

'to 20, having a hydroxy group. Preferably R2B and R30 have an aromatic
ring fromthe viewoint of_the heat glstance of t & resul ting polyner

~ Specifically, exanples—[§ 8~sN<l:-h—®Oeu HEOueN HhydRoxyphéy! ,

di hydr oxyphenyl, hydrox napht hyl , di hydr oxynapht hyl, hydroxyblphenyl
dlhydroxyblphenyl bls(ﬁypnoxyphenyl)hexafluoropr e,
'bls(hydroxyphenyl)propa Bls(hydroxyphenyl)sulf ne,”V hydroxydi phenyl

.'ether anddi hydr oxydi phenyl .ether. 'In addition, aliphatic groups nmay be S

used, .such as hydroxycyclLohex and ydr cycl exyl. R29 is a dival.ent

“organic group havi ng—a—h ?guﬁ;(ﬁuﬁi‘dr—ﬁn‘tmbi‘é %$“2 t(d)30 " Preferably,

. \R29 is a divalent group containing ad aromatic ring, and may be phenyl,
_blphenylr dlphenyl et her, dlphenylqgmﬁjkuoropropane dlphenylpropane- or-

. VE'- N

R34CO NH 1?35 '(8)..‘
|  (OH),

R*® and R*® in formula (6)'may be the same or different,
and each repreeent a trivalent or tetravalentiotganic group‘-
w1th a carbon number in the range of 2 to 20 hav1ng a
hydroxy group. and R?*? represents a. dlvalent organlc group

\t-w1th a carbon number in the range of 2 to 30, u and v each
.represent-an integer of 1 or 2. R* and R* in formula (7)

' _majfbe the sane ot-different; and each represent a dlvalent5'
organic gtoup with a carbon number in the range of 2 to 20,
andtR#-reptesente an organic group with a valence of 3 to 6
and_a catbon nUmuer—in the'range of 3 to 20 haVing a hydtdxy |
.group._-n representeeanfinteger,in the range of 1 to 4. R?fl o
tin fbrmula (8) repreSents a-divalent'Organic Qroup‘With a .
'carbon number in the range of 2 to 20, and'R35 represents an-
lorganlc group with a valence of 3 to 6 and a. carbon number
1n_the range of 3 to. 20 hav1ng a.hydroxy group. X |
_reptesents an integer in the range of 1 to 4.

- In formula (6), R*®* and R*® each represent a.trivalent or




‘di phenyl sul fone, fromthe viewpoint of the heat resistance of the resulting-
~polynmer. In addition, aliphatic groups such as cyclohexyhj%ﬁ%np gised. I'n
j-fornuia(?) R31 and R33 are each a divalent organic group having a carbon
“nunber in the range of 2 to 20: Preferably, R31 and R33 are each a
di val ent group containing - an aronatic ring, and may be phenyl, o
- bi phenyl , , di phenyl - ether, diphenyl hexafl uoropropane, dlphenylpropane or
. di phenyl sul fone, fromthe viewdoint of the heat resistance of the R
resul ting polymner. Alternatlvely,,ah1ﬂhab1c groups 4 January 2007 - 13
such as cycl ohexyl may be used. R32 is an organic group with a val ence of .
“3°to 6 and a carbon nunber in the range of 3 to 20 having a hydroxy group,

‘and, “prefer. t3Bha RS o3RRG rTg% E«&f&gpy %g&%ﬁ HufigRe) dn 2hel Rengeal

. resi stance € resultlng eci y, exanples of such a group -

I ncl ude LOXYPhgny Ly y ydr 0pyagakly R?® and R
_dlhydroxgﬁgphﬁﬁyP% hbgro ?b ﬁggﬁgdbﬁygroxyblphenyl &,bls(ﬁVEroxyphenyl)

‘hexaf | uogapropan S hth ¥RBRENEhLP RIS 1 n @hngOﬁgngnyl)sulfone :
hydroxydlpggne gfﬁg?% gnd d?ﬁydroxydlpheny épher In addition, aliphatic

groups Ma%shetesed. o%u'%hea%esm@&%y@m&ﬁ.@exyl spedi¢iudngxyeyaphesyl . R34
“in formula (8) i1s a divalent organic group having a carbon nunber in the

range of of B0 grBﬁz%fse&%@lﬁde‘ h%éok%&en@lvahqmymhmwal ni ng an

haronatlc ring, ‘and may be
.hydroxynaphthyl dlhydroxynaphthyl hydroxyblphenyl
dlhydroxyblphenyl bls(hydroxyphenyl)hexafluoropropaneﬁ"
.bls(hydroxyphenyl)propane bls(hydroxyphenyl)sulfone
.hydroxydlphenyl ether and dlhydroxydlphenyl ether. in-
‘addltlon, allphatlc groups may be used, such as
‘hydroxycyclohexyl and dlhydroxycyclohexyl R” is-e.diValent
organlc group hav1ng a carbon number in the range of 2 to 30;‘
Preferably; R? is a divalent group contalnlng‘an,a;omatlc‘
ring, and majlbe.pheﬁyl, biphehyl;.diphenflfether;-i
dipheﬂylhexaflubfoprepane, diphenylﬁrbpahe; or
'diphehylsulfene; from the vieWpoint of the-heat.resistanCeh
‘of the reeultingIPOlymer.‘ In,addition, aiibhatie groups
such as cyclohexyl may be used | | ' -
| In formula (7), R* and R are each a‘dlvalent organlc

" group hav1ng a‘carbon‘number in -the range of 2 to 20;_
P;efefahiy,7R“'end-R”_ere each a divalent group containing
-en‘aromatieffing; ahdrmay be phenyl, biphenyl,;diphenj;
ether;-diphenyihexafluoropropane, diphenylprbpane,ror
diphenylsulfone, from,the viewpoint of the heat.resistance

_of the resulting polymer. Alternatively, aliphatic groups




phenyl ;. bi phenyl, 'di phenyl ether, - di phenyl hexaf | uor opr opane,.

~di phenyl propane, or diphenyl sul fone, fromthe viewpoint of .t
resistance of the resulting polyner. In addition, aliphatic groups such

as, cycl ohexyl 'may- be used. R35 is an organic group with a valence of 3 to

'6_and a carbon nunber in the range of 3 to 20 having a hydroxy group, and,

preferably, has an aromatic ring fromthe viewoint of.the heat resistance

“of the resulting polyner. Specifically, ‘exanples of such a group include

~ hydroxyphenyl, .di hydroxyphenyl, hydsokynaphthyl, dlhydroxynaphthyl 4
January 2007 14 hydroxybi phenyl, dlhydroxyblphenyl

* bi s( hydr oxyphenyl ) hexaf | uor opr opane, b|s(hydroxyphenyl)propane

. bis(hyd I If hyd d l,agt h d dih d : | -

Cether Iﬁg%ﬂﬁ Rt g}‘)&?}f&aﬂ Y B e e ey SR eha
~hyd il I d h :
rgp;g)s(g(r:]%/ anin eger fﬁ%}’ ,)éc gﬂ'%% orb%u \ﬁ(# 5@ | n(fI?)gr ﬁc’uca (8)

by or mil0 (B B eﬁéﬁ#?’#a&%% 6 ey, R AR cosed

struct ur@s_,_ndl SN e aﬁ%@po]l%taafl_@_heohgat re31stance of “the

, resultzng polymer Sp301flcally, examples of such a group '
include hydroxyphenyl dlhydroxyphenyl ~hydroxynaphthy1

‘Idihydroxynaphthyl hydroxyblphenyl dlhydroxyblphenyl

| bls(hydroxyphenyl)hexafluoropropane
bls(hydroxyphenyl)propane bls(hydroxyphenyl)sulfone .

' hydroxydlphenyl ether, ~and dlhydroxydlphenyl ether. In‘-"

K add;tlon, allphatlc groups may be'used,-such as. -
'-hydro#YGYClohexyl and dlhydroxydyclohex?l.

. 1:R¥ in formula (5) is . a divalent organic group having a-

fcarbon number in the range-of 2 to 20. Preferably;'R# is a
‘drvalent gr6up.containing'an aromatic_ring;-and may'be‘
pphenyl,'biphenyl diphenyleetner diphenYlhexafluoropropane
dlphenylpropane or dlphenylsulfone from the v1ewp01nt of

~ the heat resmstance of the resulting polymer. In‘addrtlon,

”-allphatlc groups such as. cyclohexyl may be used. R® is anfl‘
‘organlc group w1th a. valence of 3 to 6 and a. carbon number
in the range of 3 to 20 having a hydroxy group, -and,
preferably, has-an‘aromatlc rlng ‘from the v1ewp01nt_o£;the .
_heat resistanoe of the resulting-polymer- 'Specifioally,

:ueXamples of such'a'group inolude hﬁdroxjphenyl, | |

dihydroXthenyl,'hydroxfnaphthyl, dihydroxynaphthyl,




"HH /. ( HS\ / OH
‘OHO NH/ VI H F3CCF3 OHHO OO HHHIC CH3 HO /I gﬁ@ \
‘N H H The cornpounds expressed by formula (7) preferably v ) t
imted to, the follow ng structures: 4 January 2007 .16 F3C CF3

1
/

OHO OHO\ \ 1./ H\ eo~. H OHOp O\ I I / H

- 14 -

hydrokYbiphenyl dihydroijiphenyl

bls(hydroxyphenyl)hexafluoropropane

g bls(hydroxyphenyl)propane bls(hydroxyphenyl)sulfone

hydroxydmphenyl ether, and dihydroxydiphenyl ether. In

‘addition, aliphatic groups may be used, such as

:'hyerXycyelohexyl_and dihydroxycyclohexyl.

u and v in formula (6) each represent an infeger of 1

'orjz,.and w in formula (7) and x in formula (8) each

3 represent. an integer in the range of 1 to 4.

The compounds expressed by formula {6) preferably have,

" but not 11m1ted to, the;follow1ng structures:

0 02
N vl ~
o

t
H\ N




O\ 00 - HOAO-lty&cer|~cr OHO OHO HOzHI\ /O—lOO—lO/I, HH:

SN0 OHO( N 7/ I'NHHN/ \ 0 HO\ Tg %E{D '
expressed by formula (8) preferably have, but not i te

- .follow ng structures: OHO OHO HN- HN ' OH The di ani nes expressed by o

formul as (6) (7), and (8) may be nodified with 1 to 40 nol ar. percent of
~anot her. di am ne conponent. Such di am ne conponents i ncl ude _

phenyl enedi am ne, dianinodlphenyl et her, an1nophenoxybenzene

di am nodi phenyl met hane, di am n0d| pheﬂyllfsm fone,".

; °§

-

The compounds expressed by formula (7) preferably have

,_but not limited to, the follow1ng structures.




. results in a polymer. iR

4 January 2007 17 brs(trrfluoronethyl)benzrdrne o - :
brs(anlnophenoxyphenyl)propane and brs(anlnophenoxyphenﬁlgﬁﬁéig B
Aromatic rings of these' conmpounds may have a substitute ' group or
“hal ogen. 'In addition, aliphatic diam nes may be used, such as
cycl ohexyl di-am ne, nethylenebrs(cyclohexylanlne) and
,hexanethylenedranlne However, if 40 nolar percent or nore of such :
~aliphatic diamine is copolynerrzed the heat ‘resistance of the resulting
polyner is negatively affected. R3 +nléofnula (1) represents hydrogen or an
-organic group having a carbon nunmber in the range of 1 to 20. Wile R3 is"
- preferably an’ or gani c. group (al kyl grOup) in vieu/of the stability of
- phot osensitive-resin sor solu%ro ' ably hydrogen in view
of the solubility in aq '§1kal > E%Iutr@ he present invention
CoFfor (o 1o}

hydrogen and an al kyl e di ssolution rate in
aqueous -al kal i ne solutron chgnges g toghe proportion between
hydrogen and the organic .grougid’n R3, settifY an appropriate proportion
can.achieve a photosensitive resin precursor conposition exhrbrtrng a
suitabl e dissolution rate,_ Preferably, the proportjion.of hydrogen in R3 is
in the range of 10 to O a e "R3 larger than 20
bl ’ ’solution. Accordlngly,

|t is preferable that at i s a hydrocarbon group

The compounds expressed by formula (8) preferably have,

' but not llmlted to the follow1ng structures.-

C OHO O HO
Y—/" HN ' C:an—4<::2m—

OH

The~diamines expréssed“by formuias-(é), (7);'§nd‘(8)‘
may be modifieduwith'l to 40 molar percent of another
diamihe qoﬁponené. Sudh:diamine componénté'include
'phenylenediamine, diaﬁinudiphenylrefher;'aminqphenoxfbenzene,

‘diaminodiphenylmethane, diaminodiphenylsulfone,




4 January 2007 18 having a carbon number in the range of 1.to 16 and o
that the others are hydrogen atons. min fornmula (1) reprqﬁ&ﬂ%? nunber
of carboxyl .groups, and is an integer of 0 to 2. Preferably ts 1 or
pand q in formula (1) represent |ntegers in the range of 0-to 4, and -
- satisfy the relationship.p+ g >0. nin formula (1) represents the nunber
- of repeating units of the polyner and is, preferably, in the range of 10
“to. 100, 000. Instead of the polyamc aci d, pol yhydr oxyam de, which 1is
similar to the polyamc acid, my be'ugéd'as t he polyner or heat-resistant
‘resin precursor. The polyhydroxyanide can be prepared by condensat i on of a
bi s(am nophenol ) conpound and adi carboxylic acid. Specifically, an aci d

nay be r e3GHed i Whibrdnde N¥en@A agerrdensi ng agent, such -as
- dicycl ohexyl carbodii mde (DCC), followed by adding a bls(aninophenol)

conpound b i@ ( ahifichHeRARGphéng1l)prioden®y ab@ added to a sol ution “of

bi s(am nophenol) conpound containing -a tertiary am ne, such as pyridine

I'n use ofpikqlanindpeenasiyiteniy )atdifeged Seaiatier ringsclfathese .
napht hoqui nonedi azi desul fonate, to a pol yhydroxyani de sol ution, a positive

- phot osénsidnipoan@aimayr ¢sivel antsubsesitntede alkydr grampo eirt haliowm be Ipr ovi ded
~whose area exposed.to UV |ight can be.renoved by aqueous al kaline
soI ut.i on additaabd! Az |aiuiphat1@r aﬂeianumleimmaeram acHleds| smabr @prert i es

R cyclohexyldlamlne methylenebls(cyclohexylamlne) and .

hexamethylenedlamlne. ;However, ;f 40 molar percent or,mOre
:df such:eiiphatic-diamine is copolymerized, the heat
-resistanoe of the resulting polymer is negatively affectedf
R in formula (1) represents hydrogen or an organlc
group hav1ng a carbon number in the range of 1 to 20. Whlle
R 1s preferably an organlc group (alkyl group) in v1ew of
. the: stablllty of photosen51t1ve re51n precursor solution, it
,:15 preferably hydrogen in . view of the solubility in aqueous':
ialkallne solutlon In the present invention, hydrogen and .
':an alkyl group can coex1st, Slncerthe dlssolutron rate in
raquebus’alkaline soiution-changes.according to-the
proportion between hydrogen‘and the organic group”in-R3,

_-setting.en appropriate proportion can achieve a.

‘photoseneitive‘reSinlprecursor‘oomposition exhibiting a

"suitable dissOiution retetlePreferahly, the proportion_of.

’hydrogen in R3 is in the range of 10 to 90 percent. A :
'carbon number of R? larger than 20 results in a polymer
.‘1nsoluble in aqueous alkallne solutlon. Aceordlngly, it is

preferable that at least one of R’ is a hydrocarbon group .




4 January 2007 19 of the resulting polymer to the substrate, R and R2
may be copol ynerized with an aliphatic group having a sily 6¢§ucture
unl ess the heat resistance is negatively affected. SpeC|f|caJ|%

maybe copolynerlzed with 1'to.10 nolar percent of

bi-s(3- an1nopropy|)tetranethy|d|$|onane o ) S
"bis(p- an1nopheny|)octanethy|pentaS|onane or -other diam ne conponents.
‘The phot osensitive resin precursor conposition of. the present invention
may be conposed of only the structurall8 unit expressed by formula (1), or
it may be a copolyner ora mxture with other structural units. In-this
instance, preferably, the photosensitive resin precursor composition

- contains 1B ¥ RYLEANhRbPES the! Randh! UEt tif 2o YRt anBXREGESEHebY | |
formula (1). re preferably, it contains>/7/0 "nolar percent or nore, still o

NDre_pre&ﬁﬂgggya&Q PRlao g G @Rls O nore, of the structural unit of
~formula (1). Preferably, the type and quantity of ‘other structural units

used in the capehy®BEmu®h (0§ PLytesenesere! #6hBEr S8ra8aPRbxyi0 Negatively
affect the heat: resistance of the resulting . polyinde polyner obt ai ned by

final heajroupest m@@Et isl ant A& tRgegFedE DN¥BNDI, onprbhereedyof mt k8 pobymer of
forml a (1) may be reacted with an.end cap conpound. "Exenplary end cap

conpound=.i ngl amtd goa6aformmlaagild raphydendesntegaesaihoxybki eaageds,
monoaci d chlorides, and activated nonoesters. The reaction wth an end cap
conpound of 0 to 4, and satrsfy the relatlonshlp P +qg> 0. nin
| ' formula (1) represents the number of repeatlng units of the 3
polymer and 1s preferably; in the range of 10 to 100 000
- Instead of the polyamlc acid, polyhydroxyamlde which
1s|51m11ar to the polyamlc acld ‘may be used as . the polymer
‘or heat-resrstant resin precursor The polyhydroxyamlde can |
be prepared by condensatlon of a bls(amlnophenol) compound,”
'i_landra dlcarboxy;1c3a01dt Speclflcally, anpa01d may-be"
' reacted uith a dehydration condensing,agent; such as
| diCyclohexylcarbodiimide-(DCC),'foilowed.by:addinp_a.

tbis(aminophenol)'compound,'or'a dicarbonyl"dichloridehmay,be

added.to_a solution of his(aminophenol)'dompound cOntaining_‘

"oa'tertiary amine,-such=as‘pyridine.'
| Inruse of pol}hydroxyanide by adding'a-seneitizer,
‘.such as naphthoquinonedlaz1desulfonate' to a | | |
polyhydroxyamlde solutlon, a p091t1ve photosen51t1ve heat-
,resrstant resin precursor composrtlon can be prOV1ded whose
- area exposed to UV 1lght can be removed by aqueous alkallne
'solutlon. | |

In addition, in order to increase adhesion properties




‘4 January 2007 20 advant.ageously control s the nunber of reépeating units,
.that is; the nolecul ar weight, of the polyner or constltg 'Afﬁ‘ Al so, -
by reacting constltuent (a) with an end cap conpound various ‘types. of
organi.c group.can be |ntroduced as an end group. Preferably, the polymer
conprising the polynmer of formula (1) reacted wth an end cap conpound-has
a.structure expressed by following formulas (9) to (12): (OHp (OHq
X-(R36)-NH COR-CONHR2-NHj (9) n (COOR3)m .(OHp (OHg (OHp

X- (R36) j - NH{ CO- R--CO- NH- R2- NH- - CO-RI --CGNH (R36) j - X (10) n (COOR3) m
(COOR3)m (OH).g (I Hp Y-(R36)j-C0 -NHR-NHCO 11-C0 }- (11) - n (&D%Mn
Hag (OHqg (I Hp (OHq Y-(R36)J-CO{ NH R2-NH CO- i 1-CO f |

o 4 AP A RS AR By R
R38, eaChcopolymerlzed with an allphatlc group having a siloxane -
'structure unless the heat re51stance is negatlvely affected.
Spe01flcally, R and R® may be copolymerlzed with 1 to 10'
molar percent'of b;s(3—am1nopropyl)tetramethyldls1loxane,
B bis(peaminophenyl)octamethylpentasiloxane; or other diamine
'components.“ | o -
The'photosensitlve‘resin precursorTComposition of'the '
present invention may be composedrof only the structural'
:unit expressed by formula (1);.or it_may be a copolymer‘or}af
mikture withpother structural units. in this-instanCe;
preferably, the photosenSitiﬁe"resin.precursor‘compOSition
contains 50 molar percent or more‘of the structural unit
‘ expressedlby:formulap(l)...Morerpreferably;.it containsl7b.
molar percent or more; stillrmore‘preferablngﬁ‘molar
7,percent or more, of the'structural‘unit of formula (1).
Preferably, the type. and quantity of other structural units
used in the copolymer or the mlxture are selected S0 as not
to negatlvely ‘affect . the heat re31stance of the resultlng
.-polylmlde polymer obtalned by flnal heat treatment.
In the present 1nvent10n the end of the polymer of
‘ formula (1) may be reacted W1th an- end cap compound.
Exemplary end cap compounds 1nclude monoamines, acid
"anhydrides monocarboxyllc a01ds - monoacid chlorides, and

“'activated monoesters. The reaction w1th -an end cap compound




4 January 2007 21 represent hydrogen or ‘a nonoval ent hydrocar bon. group
having ~a carbon nunber in the range of 1 tao 10. Pref er ablyyjan afgy R38-

are each hydrogen or a hydrocarbon group having a carbon . nunber in the

range of 1.to 4, and particularly hydrogen, the nethyl . group, or:the
t-butyl group. j.represents.-an. -integer in the range of 0 to 10, and

preferably in the range of 0 to 4. -NH (R 36)j-Xin formlas (9) and (10)

is derived froma primry nonoami ne used as the.end cap conpound, and -

(R36) j .y in formulas (11) and (12 2@ derived froman acid anhydri.de,

a:

moriocar boxyl'i c aci d, a nonoacid chloride, or activated nonoester conpound "

~used as the end cap conpound. Mnoam nes used as the end cap conpound

i ncl ude, r iRE, N918-
- hydr. oxyqui noﬁ‘l ne e‘l"‘%ﬂ%%@%@%@oﬂ?ﬁﬁ?ﬁlﬁeﬁﬁ%ﬁdﬁﬁf@m

am nonaphf hal @Qie . dWEH HX Y B gH B nQﬁaPAHélZg‘L SRfrerd cfb’di’d?i@‘i:ﬁ:uent (a).

am nonaphthal ene, 1-hydroxy- 4-am nonapht hal efe, 1- hydr oxy- 3-

‘ami.nonaphi1gd engy ﬂeaﬁ&”é’ir?k&tﬁﬂﬂﬁiﬁpr(tatww dir A Cafy compound
hydroxynaphthalene r oxy- 7- am nonapht hal ene, . 2- hydroxy

6- ani nonapithaleney &Wr@%ﬁ@@mpmm%@nﬁztﬁvdwmas ‘an end .

4- anlnonaphthalene 2- hydroxy- 3- am nonapht hal ene, 1-am no- 2-

hydr oxynagitl €Merefe s BoXVEHE a6 Ivaaphidmpensind -tias hwlymer of
7-'am nonapht hal ene, 1-carboxy- 6- am nonapht hal ene, 1-carboxy-. :
~ 5-am- nOﬂaﬂhflﬁwlaenE],} Jrémrhm(wﬁrﬁramc&r@mmlmomd:a:rdmw-structure

expressed by followmng formulas (9) to (12)
 (OH), " (OH)q
X—(R3s)5-NH{-CO—R1—CO NH-—-—RZ NHJF—

(COOR%m

(OH), (OH)q (OH)p

X— RSB),—-NH{'CO-F{ —-CO-—NH—F{Q—NH-]—CO R™-CO-NH- ~(R%), X (10)

(coon3) - (COORYn

 (OH)q (OH)
Y- (R36)}-CO{—NH R2-NH-CO— R‘——CO~]—— (11)
| | (cooas)m o
(OH) (OH)p ~ (OH)q

_Y—(Rss),—CO{-NH—R2-NH CO—R1—CO‘}-NH-—R2—NH CO- (F{SS),-Y (12)
| (COOR%m | | |

R* in formulas (9) to (12) 'is.r._a divalent group selected -

~ from' among ~-CRYR®-, -CH,0-, and -CH,SO;-. R and R*® each




3- anmi nonapht hal ene, 1-carboxy- 2- am nonapht hal ene, 1- an1no 7 4 January. 2007
22 ‘car boxynapht hal ene, 2-car boxy-7-am.nonapht hal ene, ﬁﬁgﬂﬁ&&2007
6- am nonapht hal ene, 2-carboxy-5-amnm nonapht hai ene, 2- carbo

. 4- ami nonapht hal ene, .2-car boxy-3-anm nonapht hal ene, -1-am no- 2r
.fcarboxynaphthalene 2-.am noni cotinic acid, 4-aminonicotinic aC|d
5-am noni cotinic aC|d 6- am noni cotinic aC|d 4 anlnosallcyllc aC|d
“ 5-aminosalicylic acid, 6-aminosalicylic aC|d 3-am no-o-tol uic acid, :
~ammel i de, 2- ani nobenzoi ¢ acid, 3-am nobknzoic acid, 4- an1noben20|c aC|d 2-
~am nobenzenesul fonic acid 3- ani nobenzenesul f oni ¢ aC|d 4-

, an1nobenzenesu|fon|c acid, 3-am no-4,;6- dlhydroxypyr|n1d|ne 2- aninophenol;

3-am nop: I |

- 4- am no- 5@% caL}} oqfi noh;‘ee drlélrreﬂggg)gﬁagl-erg'ea{l onaplﬂn alt‘:}e]:ﬁléjellp havmg
1- mer capt N R r t G H-@ym %wgggﬁa

1- mercaptag -am nonapg%]r}ﬁ ene, r]afg{%ro%&gz 4- am nonapht ha

- 1-mer captyes3;
pigre af€1Q9&ﬁgﬁ%ﬁﬁ+€Qﬁ or &f@é&rgoﬁ- nonagﬁﬁ ﬂé ca;bon

i - am no- 7- mer capt ona capto 7-a ene,
2- mer captifh A P RN LRI RN &£ 12 1{83r43aFHrRi %ﬁ‘%l@ﬂl@ﬂi‘%ﬁ%gen

‘2-mer capt o. - 4- am nonapht hal ene,  2- mer’capt o- 3- am nonapht hal ene,

~ 1- ani'no- 2N eAAN Al @18 the3 BN B FrHipTer CAMpTHE i |
2-am not hi ophenol, ani not hi ophenol , 4- an1noth|ophenol 2- et hynyl ani | i ne;
. 3- et hynﬂmdém@n 4:@ Bangeavs in&o 2.|,o4 Gired W%ﬂl}ﬂ&n e range

- di ethynyl ani i ne, * 2, 6-di et hynyl-ani | i ne, 3 4- diethynylanlllne -

: 3 5-di et hymyd & 14.ne, 1-ethynyl - 2 an1nonaphtha|ene 1-

—NH—(R“)j-X in formulas (9) and (10) is dérived from a
: prlmary monoamlne used as the end cap compound and -CO-
(R“)j Y in: formulas (11) and (12) is derlved from an a01d.
'anhydrlde, a monocarboxyllc acld, a monoa01d(chlorlde,.
:ootivated monoeéter compounduused as the end cap’comboUnd |
| Monoamlnes used as the end cap compound 1nclude but
not‘llmltedrto, 5-amino- 8 hydroxyqulnollne, 4—am1no-8~

hydronyuinoline, 1-hydroxy—8—amlnonaphthalene. l—hydroxy-7—‘

_amiuonaphﬁhalene,-14hydroky—Geaminonaphthalene, 1-hydfoxy-5-_'

'~ aminonaphthalene, 14hYdroxy—4*aminonaphthalene,'l—hYGroxy;Sé

-aminouaphthaleue, 1fhydroxy—2—aminonaphthaleﬁe; 1-amino- -7
1hydro£yna§hthaleue,,2~hyd;oxy~7;aminonaphthalene, 2- hydroxy-‘.
‘6—aminonaphthalene, 2—hydr0xyf54amiﬁonaphtha1ene;l2—hydr02y-.

A- aminonaphthaiene , 2-hydroxy-3-aminonaphthalene, - 1-amino-2-
u,hydroxjnaphthaleno,l—carboxy—B—amiﬁonaphthalene; lfcorboxy-r

7—amihonaphthaleue{ 1-carboxy—6~aminonaphthalene; 1;car502yf

Sﬁaminonaphthalene, l—carboxy-4—amin0naphtha1eue, 1-carb02y—

‘3-aminonaphthalene, 1-carboxy-2-aminonaphthalene, l-amino-7-
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1- et hynyl - 4- am nonapht hal ene,
ene, 1-ethynyl-6-am nonapht hal
1- et hynyl - 8- am nonapht hal ene,
2- et hynyl - 3- am nonapht hal ene,

2- et hynyl - 5- am nonapht hal ene, 2

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

3, 5-di et hynyl - | - am nonapht hal ene,
326-.di et hynyl -1 am nonapht hal ene,
3, 7- diethynyl - 1- am nonapht hal ene,
3, 7-di et hynyl - aninonaphthalene, 4, 8-di et hynyl - 1- am nonapht hal ene,

4, 8- dle%9%¥%?%§gﬁglnonap t hal \TDNg theseaﬁagferred are

5- ami f RF 1 ne; car °ﬁ¥a o?? BoRAPRLha AP Ral énEarPOXY -
Oxy: 6-anmin

O LR TR N R —
Gy S R PR

) ny oxy'ébﬁ%%non %ﬁ%a]gngarb ar box hthahene

1-car al ‘éné APnhat efliine-2- _ '
1- ‘E‘Qﬁy | A ,
car oX ’éﬂgﬁ nohap‘%{%a 2 amin %gé ]gé%CS gﬁggﬁggﬂ{lﬂ%gﬁguﬁlam nobenzoi ¢
| Lol dh o 4 @A NOPEDZ O 6n £ES

2-car al‘ene,

aci d,a&_@m E‘Jznfcagbf sajll cylic acid,

5- an1nosallcyllc acid, 6-amnosalicylic acid, am no enzenesulfonlc aC|d,
3- amgagt !

£ NS BCT L. fhni OB NPROPTRICSH & Oné-caiﬂfﬁtgs%llc lic
3 am no- 4, 6-di hydroxypyri m di ne, 2-am nophenol am nopheno
4 a”‘a@ﬂ?h%@ﬂnﬂ &toluic acid, ammelide, 2-aminobenzoic acid,

et hynyl - 3- am nonapht hal ene,
23 et hynyl - 5-am nonapht hal
et hynyl - 7- am nonapht hal ene,
et hynyl - | - am nonapht hal ene,
et hynyl - 4- am nonapht hal ene,
et hynyl - 6- am nonapht hal ene,
et hynyl - 8- am nonapht hal ene,
3, 5-di et hynyl - 2- am nonapht hal ene,-

3, 6-di et hynyl - 2-aninonaphthalene,
and

3-aminobenzoic acid, 4- amlnobenz01c acid, 2-
aminobenzenesulfonic acid 3-amincbenzenesulfonic acid,‘4;
aminobenzenesulfonic écid, 3-&mino-4,S«dihydroxypyrimidine,
2-aminophencl, 3-aminophenol, 4-aminophenol, 5-amino-8-

- lmﬁercaptO—

mercaptogquinoline, 4-amino-8-mercaptoquinoline,

8-aminonaphthal¢ne, l-mercapto-7-aminonaphthalene, 1-

mercapto-6-aminonaphthalene, 1—mercapto—5—amindnaphthalene,.

1l-mercapto-4-aminonaphthalene,
1—mercapto—Z-aminonaphthﬁléne,

: 2~mefcapto-7faminonaphthalene,
: Z—mercapto—S-aminonaphthaléne,

2—mercapt0-3*aminonaphthalene,

l-mercapto-3-aminonaphthalene,.
1-amineo-7-mercaptonaphthalene,
zgmercapto-ﬁ~aminonaphthalene,
2—mercaptOr4?aminonaphthalené,

l-amino-2-mercaptonaphthalene,

3-amino-4,6- dlmercaptopyrlmldlne, 2~ amlnothlophenol 3-
aminothiophenol, 4- amlnothlophenol 2-ethynylaniline, 3—

ethynylaniline, 4-ethynylaniline, 2,4—d1ethynylan111ne, 2,5-

~diethynylaniline, 2,6-diethyny1aniline,.3,4~diethynylaniline,

3,5-diethynylaniline, 1—ethynyl—2-amihonaphthalene; 1-

ethynyl-3-aminonaphthalene, 1-ethynyl-4-aminonaphthalene, 1-




aninéthophenol, 3-aninothiopheno|, 4- ami not hi ophenol, 3 4 Jahuary 2007 24

et hynyl ani l'i ne, 4-ethynylaniline,. 3,4-diethynylaniline, a -

3, 5-di et hynyl ani | i ne. Exanpl es of the conpounds sel.ected ?S%%?Pﬁgxgroup
consi sting of acid anhydrides, nonocarboxylic acids, .-nonoacid chloride

-compounds and activated nonoester conpounds used as ‘the end cap conpound
include phthalic anhydride,.naleic anhydride, nadic anhydride, -

- cycl ohexanedi car boxyl i ¢ anhydride, and 3-hydroxyphthalic ~anhydride;
nonocar boxyl i ¢ aci ds such as 2-carboxyshenol, 3- carboxyphenol, '

~ 4-car boxyphenol , 2-carboxyt hi ophenol, 3-. carboxythi ophenol, _

4-car boxyt hi ophenol, 1-hydroxy-8- carboxynapht hal ene, :

1- hydr oxy+7Zzcarbax : 1- hydr - G~car -

1 hydr oy YRS s G eho | MR 4 AR AR TR 1

- 1- hydr ox P r.Bo. ] - hydt =2~ Gal | b . b

-nercapto¥§§gg&§o?yé¥3%? %?ﬁkﬁ%ifp#érﬁaggélygl'% aﬂ&ﬁ%ﬁ%ﬁ?ﬁﬂﬁléﬂé, :

nap ene, car boxyna al'ene,””

1:ner capgqhgngguaqm%mﬁpﬁlatﬁg&en& &e&%ﬁg@gﬂﬁ%m&%ﬂ%a%ﬁa@ ) 2=

1- mer capt o- car boxynap “ene, 1-nerca 0- 3-car boxynapht hal ene, 1
T”Ercapt0é%h%ﬁ&&Qﬁl%ﬂﬁ&h&%bﬁ%ﬁaléheérQQéih@ﬁ%qﬂgs%hﬁﬁﬁh%pﬁihgaene,_2e'

3fcarboxybenzenesulfon|c aci d, 4-carbpxybepzehesulfon|c_aC|_,. .
- 2-ethyny 'el%ﬁ'}ﬁg‘l@ sa_%hﬂm%a@mhwbhenzQl-etﬁglnqnl -4 agltiRvRvphehadiegedCid,
e

2, 4-di et hynyl benzoi c. acid, 2,5-" di ethynyl be
\Nacfd;'3réthynyl-B-aminonéphthaléne, 3,5—diethYnyi?l—aminongphtha;ene,
N .‘-73;55diethYﬂleZFaminonaphthalene, 3;6—dieth§n§1-1-.: | |
éminohaphthalehe;'3,6-diethynﬁl-zéaminopaphthalene, 3;7;
diethanl-1—aminonaphtha1eﬁe,3;§-diethynyl-2—. N
" aminonaphthalene, 4,8-diethynyl-1-aminonaphthalene, and 4,8-
‘ diethynjlﬁZQaminohaphthaléne. .
.'Amonglthese‘preferred are 5—aminq-8-hydronyuinoiine;.
 .1ghydfoxy—7—aminonaphfhalene, 1—hydroxy=6—aminohéphthalene,
l;hydrqu—5Faﬁinonaphthalene;1—hydroxy;4-aminbnéphthalene,
"2-hYdroky-7-émihonaphthalene,'2—hydroxy—6—amihohaphthaiéne, -
' 2thdroiy;5—amin6naphthéleﬁe, 14carboxy—7—amin6naphthalene,
l—carboxf—é—aminonaphthaleﬁe,_1—carboky—Sgaminoﬁaphthalene,
_z—ca;bbxy-7-aﬁiﬁonaphthalene, 2-carboxy—65aminonaphthalene,
2-cafbdxy45—aminogéphthalene,2~amihobenzoiq aciad, 3-
. aminobenzpic.acid, 4—amihobenzoic acid, 4-aminanlicylic
iacid,:snéminosdlicyiic a&id, GfaminoéaiidY1ic acid;-z—
'aminobenzehesuifonic acid; 3-aﬁinobenzene$ulfonic AGid,34f'
-:aminqbenéénesuifdnic‘acid, 3-amino;4;G;dihydroxyﬁyrimidine,
_2-aminopﬁenol, 3-aminophen01,,4~aminbphenol; 2—"'

aminbthiophenol,.3-aminothiophenol, 4—aminothiophenol,'34

nzoi c acid, 2,6-diethynyl benzoic




diefhynylbenzoic acid, 3,5- diefhynylbenzoic acid‘ 2- ethynyl 4 January 2007
- 25 1-napht hoi ¢ acid, 3-ethynyl-I-naphthpic.acid, 4- ethyn I pﬁRBIhOIC
d‘

acid,  b5- ethynyl-l-naphth0|c acid, 6-ethynyl-I- naphth0|c aC|
7- ethynyl?l naphthoi c acid, 8- ethynyl-l; napht hoi ¢ aci d,
~ 2-ethynyl -2-naphthoic acid, 3-ethynyl-2- napht hoi ¢_aci d,
4- et hynyl.-.. 2- napht hoi ¢ aC|d 5- ethynyl 2- napht hoi ¢ aci d,
6- et hynyl - 2- napht hoi ¢ aci d, 7-ethynyl-2- naphthoic acid, and
8- et hynyl - 2- napht hoi ¢ acid, as well -as24 mpnoacid cholorldes t her eof ;
nmonoaci d chl ori des of dlcarboxyllc acids (i.e., only one carboxyl group of

the two - carboxyl groups is converted to acid chloride) such as
. terepht hg| t hal i a lL.car lic
aci d. 3- %f&& g L ot B B S AR %W |

1, 2- dlcar %Hﬂéﬁéyfaﬁil¥f%’3 dlcarboxynaphthalene

1, 4- dlcarboxyna I'ene 5- “di carboxynapht hal ene,

-1, 6-dicar bOXYﬂﬁ&ﬂPﬂ@'seB% the/ coﬂbSﬁﬁEQX\éEQ;Qm:Qﬁ' €28m the group

1, 8-di car boxyna hal ene, 2, 3- di carboxynapht hal ene, :
2, 6-di cam@aﬂ% @ﬁ%lﬁ%r&d}ld@scamm)&%@ﬂ%ﬁm acti vat ed
nonoest er conpounds obtained by reacting the above- nent i ned - nonoaci d

| chlori demondadilt Rpdiopedes Ribfipouned) and Abtivdted ronvdtemene-2, 3

~di car boxyi mi.de. Anong t hese end cap conpounds, preferred are: aC|d :
~anhydr i depnpotihdas udtidals ahankydr ldicp d&lpﬁilﬁuﬁﬁhwiﬁid&phmﬂim anhydrl de,:

cycl ohexanedi car boxyl i ¢ anhydride, -and 3-
anhydrlde, maleic anhydrlde, nadic anhydride, B
cyclohexanedlcarboxyllc anhydride, and 3—hydroxththalic |
anhydride;'monocarquylic'acids such_as'2-caquxyphenol}73~
'_carbbephenol -4-carboxyphenol, 2—cafboxythio§henol.13- o
carboxythlophenol 4-carboxythiophenol, 1-hydroxy-8-
carboxynaphthalene, 1 hydroxy\? carboxynaphthalene, 1e. .
hydrdxy—6—Carbpxynaphthalene, 1-ﬁydroxj—5-barboxynaphthaléné,
1fhydroxy-4;Cafbokynaphthaleng; i-hydroXy-3- o .
darboxynéphthalené; i-hydrbxy—2—carboxynaphthalene,‘1—
':mércapto-charboxynaphthalene, 1-mercapto-7-
carboxynaphthélehew l—mercapto;6#carquyﬁéphthaleﬁe, 1F-
 f.mé¥céptd-5fcarboiynaphthalene, 1—mercapto—4f \
carbéXynaphthaléne; 1—mercapto—3—carboxynaphthalenef i—'
_ mercapto 2- carboxynaphthalene, 2—cérboxybenzenesﬁlfonicvaéid;':
© 3. carboxybenzenesulfonlc acid, 4?0arboxybenzehe$ulfohic acid,
.2—ethynylben201c acid, 3-,-ethyn_ylbenzoicrérci_d'f 4- |
‘_ethynyibenééic'acid :2 4—diethyny1beﬁzoic aéid 2, 5r,_
. _diethynylbenzo1c acid, 2 6- dlethynylben201c acld 3,4-

: dlethynylben201c acld ~3,5- dlethynylben201c a01d 2- ethynyl-'




~hydroxypht hal i ¢ -anhydri. de; nmonocar boxyl i ¢ acids such as 3 4 January 2007
26 car boxyphenol ,  4-carboxyphenol , 3-carboxyt hi ophenol, 44Janmny2007'
carboxyt hi ophenol , 1-hydroxy-7- carboxynaphthalene 1- -

~hydr oxy- 6- carboxynaphthalene 1- hydr oxy- 5- carboxynaphthalene

- 1- mer capt o- 7- car boxynapht hal ene, 1-nercapt o- 6- carboxynaphthalene

-1- mer capt o- 5- car boxynapht hal ene, -3- car boxybenzenesul foni c

aci d, 4- car boxybenzenesul fonic acid, 3-ethynyl benzoic acid, - '
4- ethynylben20|c acid, 3,4- dlethyny¢b2m20|c acid and 3, 5- dlethynylben20|c
~acid, as well as monoaci d chlorides therof; nonoacid chlorides of
dicarboxylic aci ds such as terephthalic: acid phthalic acid, nmaleic acid,

-.cycl ohexane rbaxylic acigd, 5-.dicarh t ne, _

1, 6-di cara]bd}aﬁi’eﬂq;‘rﬁ"‘%laé’ PRt v &o%fﬁ%‘%%c{]e@cfand ethynyl-1
2,6-dicarh a hthal e; tival 183 qgggﬂgﬁﬁr t-ai ned by
react i ng %)P)i-}/t% ov & r%e%:ft |50r?’englyrrﬁﬁbacﬁ'l %q}ﬁ]-}y_lﬁ de%ceﬁorrpoun Jﬁl-q

f hydr oxyb I QM%{ éyy hop i de. The ‘
. cont ent ot 1%k%§g5§ﬁ3%eNZs yqé’;ﬁthe € cagnggﬁﬁg%uﬁ% IS referably in the
range of Qg4 i 0 JEIAT 2 1 LAREMRII 8 d 0l elydie A ne
..conmponent's; mor e pre era in range 5 to 50 nn ‘percent .

“For  aci d, gl I@%cl@nqa@mwlsz%@tmwwa C@-‘Eﬁlﬁ&% acti vat ed
nmonoest er conpound, the end cap conpound content .is preferably in the

- range Ofﬂ%ﬁhﬁﬂbi@xedﬂd5”64§¥H¥ﬂ¥1 2-naphthoic acid, 7- ethynyl 2-
v naphth01c acld and 8 -ethynyl-2- naphth01c acld as well as.

'monoa01d-cholor1des thereof; monoacld chlorldes of

.'dlcarboxyllc a01ds (1 e., only one carboxyl group of the two

'-carboxyl groups is converted to a01d chlorlde) such as |
_terephthallc a01d phthallc acld malelc a01d

r_cyclohexanedlcarboxyllc acld 3- hydroxyphthallc acid, 5-

7 no:bo;nene—z,3-dlcarboxy11c‘acld 1,2- dlcarboxynaphthalene,
1,3;diearbexynephthaiene; 1,4;dicarboxynaphtha1ene, 1,5—
dicafbexynaphthalene '1,G—dicerboxynaphthalene, 1,7-
dlcarboxynaphthalene 1;BedicarboxYnaphthalene,‘2,3-.

'_dlcarboxynaphthalene,.2,6-dicarbexynaphthalene,'and 2,7~

‘ dlcarboxynaphthalene- and actlvated monoester‘ compounder

'”obtalned by reactlng the above- mentlned monoacld ‘chloride .

.land N—hydroxybenzotrlazole or thydroxy-5-norbornenef2,3:

o dlcarboxylmlde. | |
Among these end cap compounds, preferred are: acld
anhydrldes such as phthalic anhydride, malelc anhydrlde
_ﬂ_nadlc anhydrlde, cyclohexanedlcarboxyllc anhydrlde, and 3-

hydroxyphthallc anhydrlde; monocarboxylic acids such 35'3‘1




'to a reaction w

relative to the diam ne conponents, and nor e preferably in 4 January 2007
'27-the range of 5 to 90 molar percent. A plurality of typgs ?&q fﬂb cap
- conmpound may be brought into reaction to introduce a“ plurali 9’ types of -
“end group. The end cap conpound introduced to the polyner is easily
detected by ‘the fol | owi ng nmet hod. For exanple, a polymer to which an end
cap conpound is introduced is dissolved in.an acid solution to deconpose
the structural: unit of the polyner into anine conponents and acid
anhydri de- conponents, and the resuhtmmg-solutlon is subjected to gas
chromat ography (GC) orNVR Alternatively, the polyner to which the end cap-
.conmpound is introduced is directly subjected to pyrol ysis gas '

EBEEP?L%%#%%%F?%?‘);&S-&&F SFFRhE a%oSQSEé? By Hin e “expressed
R s R %ir o e S B T enated
et racar BT PRY-57 an%%%%P%ﬁhganhg{“ﬁﬁﬁ?’?wﬁ%}*&f’ ?%%%‘?é%ﬁaﬁﬁﬁ'?%‘%&% ne in-
Ctetr 222?%2@%#%"3. Sy ar g aRRthat R g A R et o the
d'Carbox%hhﬁoﬁ%hﬁpﬁ%ﬁaﬁ%nesUELEEE%QPEB QCEQrBBkQBE@%EhQﬁeﬁ@d gubsequently
.carboxybenzenesulfonlc acid, .4- carboxybenzenesulfonlc a01d
3-ethynylbenz01c acld, 4—ethynylbenzo;c a01d,ﬁ3,4- ‘.
diethyﬂYlbenzqic acid and‘3,5—aiethyn§1benzoic acid, as weli:f7.
as manoacid thbrides therof}Imonoacid-chiorides of |
didarbbxylic acids such as terephtﬁalic aéid, ﬁhtﬁalic acid;
malelc acld cyclohexanedlcarboxyllc a01d _1,5—
_'dlcarboxynaphthalene, 1,6- dlcarboxynaphthalene, 1}7?;
.dicarboxynaphthalene, and 2.65dicarboxynaphthalene: aﬁd_
| acti#atedrmondésfer4compounds'bbtained by_reaCting]the

above-mentioned monoacid chloride qOmpound'and N4_=-

hyﬂrokybenzotriazole'or N-hydf02y—5~norbprnene52,3?

. dicarboxyimide.

The doﬁtent of the monoamine used as the end cap &
ébmpound is preferably in the ranée of 0.1 to 60 molar
perdént feiafive to the total of the amine components,ranﬁl'

 more preferably'in'the'fange‘of 5 to 50 molar perceht.*'qu

acid ahhyafidé; monqcarboxylic”acid, monoacid-thofide,fanﬁw
aactivated'monoestef compaund, the end cap campbund conteht'

is prefefably in the'raﬁge of 0.1 to 100 molar-percént

_:Elafive to the diamine*compdnents, and more preferably in - o




- For a pol yhydroxyam de, a bis(am nophenol) conpound may 4 January 2007 28
~'be subjected to.condensation.with a dicarboxylic acid. $#§§Hdﬁ/ an -

.~ acid may be reacted with a dehydration  condensing agent suc
.dlcyclohexylcarbodl|n1de (DCO) , follomed by addi ng a bi s(am nophenol)
.conpound, or a dicarbonyl dichloride may be added to a sol ution of

bi s(am nophenol) conpound'contalnlng a tertiary amne, such as pyridine.
The phot osensitive resin precursor conposition of the present invention
contains at |east two photo acid genezaters as constituent (b). At |east’
one of the photo ‘acid generators is intended to provide positive

phot osensitivity; at |east another one is intended to appropriately

b
enorai ot eh%a%ov.o?;ﬂs%&sﬁq T AL R

~ phot osengJr4 \e%éf oud o *:ﬂ{tcﬁ%é&*éfo rPJro%fHé‘Qae

- stability aft osure refera I the photo acid generator for
~providi ng)lpﬁsdlt %ggnsdf iaHd )@Ilo?up’:l qui none di azi de conpound. The
qui none diazi de conpoun nay be tormed by a sulfonic ester bond bet ween a

f qui nonedi azi degdl kol Ga %ﬁﬁdalﬂQE%hb@@QKiopQﬁﬁpbﬁdymérsEbfOna”1de bond
bet ween ‘a - qui nonedi azi esuIPonlc acid and a pol yam no conpound, or a

“sulfonic Rfialy ko Uy anildoanawidey heschde! wassx @xample, a
_qU|noned|a2|desquon|c aci d and a pol yhydr oxypol yani no
. , ‘polymer to whlch an end cap- compound is introduced. is-
p_dissolved in an acid'solution_to,decompose the'structural.
unit of the‘poiymer.into amine componehts and acid'anhydride -
. components, and the resulting‘solutiOn‘islsubjeCted to gas
chromatography (GC) or NMR. Alternatively,-the polymer_tc-
:which the end cap compocnd is introduced"is directly. |
subjected to pyrolysis gaS'cnromatography (PGC)tor
:measurement of lnfrared spectrum and C12 NMR spectrum

The polymer essentlally composed of a structural unit

'eXpressed by formula (1) is syntheslzed by the follow;ng‘

process. rFor_a_polyamic‘acid or a polyamic ester, a
l_tetracarboxylic dianhydridé may be reacted with a diamine
.compound at a low temperature‘ror a diester prepared from?a
tetracarboxyllc dlanhydrlde and an alcohol may be reacted
'Wlth an amine in the presence of a condens1ng agent. Also,.
a dlester may be prepared from a tetracarboxyllc dlanhydrlde.
'.and .an alcohol, and the rest of the dlcarboxylic acid. may be
asubjected to a01d chlorlnation and subsequently to a |

'reactlon with an amine

For a polyhydroxyamlde, a bis(aminophenol)‘compbund_may--




‘conmpound. ' Al'though all the functional groups of the 4 January 2007 29

. pol.yhydroxy-and pol yam no conpounds are not necessarily 0g Q#ﬂ¥§9bdyth

t hequi none di azi de, preferably, at: least 50 nolar percent 0

functional groups is repl aced. Substitution of |ess than 50 nol ar percent
coul d excessively increase the solubility in alkali devel opers.to prevent
provi-di ng, ' contrast. between exposed areas and unexposed areas, thus -
preventing the formati on of desired patterns. By.using quinone diazide
conpound descri bed- above, the resulttngd positive photosensitive resin

precursor conposition has sensitivity to the i-1ine(365 nn), h=1ine(405 .
- nm, .. and g Iine(436 nm of nercury |anmps, which are commonly used W =
~rays. 8 ALY AN SAIRANTI S fiF A cdiouiilic lddid.ed Lo, BI S-Z,
'BISP-EZ TekP— BPA, TrisP-HAP, TrisP-PA, = TrisP-SA "Tri sOCR- PA, Bi sOCHP- Z,

Bi sP- MZ, BieidriidaifiysP-diPaci Binedhd ReadisiP+En B PatlioiRS- 3P,
- BisP- OCHP met hyl enetri s- FR- CR, "Bi SRS- 26X, DM.- MBPC, - MBCC, . DML- OCHP,

DM.- PCHP, cdiMerRG.n PMeRBP s M. w34 1 S dix Mt 1 ndiqeetinda) - Bi sOC- P
DML-PFP, DML-PSBP, DM.-M TrisPC, Tri M-P, TriM-35XL, TM.-BP, TM.-HQ

TM.- pp- BRfo1idWeBRA adIMPR bllzﬂ\(lam'ﬁl?ﬁlﬁfenﬂnﬂ ddeoTﬂd%Pc(ﬁ raade nanmes, each-
produced by Honshu Chem cal Industry Co., Ltd.); BIR-OC, RIP-PC, BIR—PC

- Bl R-PTBP dﬁ&ﬁ?ﬁﬁ AldhIRAGd madPGe Edﬁ& RG R sEAR:BIdR Anf 46 DMOC,
46DNCEP and TM Bl P-A (trade nanes, each produced by
bls(amlnophenol) compound contalnlng a tertlary amlne such
-as pyr;dlne. . |
Theephotosensifive resin precursor;composition of the
.preseﬁt invenfion,contains atvieast two photo acid |
generators ae.oonstituent‘(b) At least orie of the photo
acid. generators is intended to prov1de p051t1ve ‘
ephotosensitivity: at least another one is intended to
appfopriately stabilize the acid comoohent p:oduced.by‘
exposure of_the photo acid.generator:for.providing positive
photoseositivitf.; Consequeotiy, the photosensitive resin
. precurSor coﬁposition exhibits superior stofage stabiiitye
afteriexposure. Preferably, the photo acid:generato: for
, provioingypositiVe photosensitivity’is aiqoinone diezide7
'_oompouogol The quinone.diazide.comoound may be formed by a
sulfopic;ester-bopd betﬁeen:a'quinonédiazidesulfonic acid
and a-bolyhyd;oxy oompoﬁnd,-arsulfonemide bondeﬁetﬁeen a
‘quiﬁonediazideSulfonic acidrandfa poijamino compound,_orra
'ﬂsuifonidﬁester bon&‘and/or a sulfonamide bond between are
qu1noned1a21desulfonic a01d and a polyhydroxypolyamlno

compound. Although all the functlonal groups of the




" Asahi - CXganlc Cheni cal s Industry Co., Ltd.); 2,6 4 January 2007 30

di.met hoxynet hyl - 4-t - but yl phenol , 2, 6 dlnethoxynethyl p cug 2007 . -
2, 6-di acet oxynet hyl - p-cresol ,- naphthol t et r ahydr oxybenzophenone, met hyl
-gal l'at e, . bi sphenol A, . bi sphenol E and met hyl ene bi sphenol ; and-BisP—AP
(trade. name, produced by Honshu Chen1ca| | ndustry Co., Ltd.). Exenplary -
_pol yanmi no conpounds include,-but not linmted to, 1,4-phenylenediam ne,

1, 3- phenyl enedi am ne, 4,4' - di am nodi phenyl ether, ~
- 4,4' -di ami nodi phenyl et hane, 4, 4'- di &f nodi phenyl sul fone, and .
- 4, 4" -di am nodi phenyl " sul fi de. Exenpl ary polyhydroxypolyanino-cOnpounds
I nclude, but not |imted to, 2,2-bis(3-am no-4-

~ hydr oxy%%myhye&?iyza OB g%ﬂﬁn@%o%p%unﬁbh&%%me%b@ls@ana‘.«y

'5- napht hoqui'nonedi esul fonyl group, or a 4-

napht hoqwé@%%@dayl%sk&hfeoaxllm%waﬂa&naar epeeebiaphy,used 1ehet sbe qui none
di azi-de. 4-Naphthoqui nonedi’azi desul fonyl ester conmpounds can absorb the

Ji-line ofpdike BREGENE b Rhe A IRNENUGroubbalhke rbpi aceld.ne exposure.
' Since 5 naphthqu|noned|a2|desulfonyl ester conpounds have an absorption

‘band ext gubgtd tut iohe of- e RBGNOB0 Wodnurapercsyitt abuadf ekcgskinely
~ exposure. In the present invention, it. is preferable that

4- napht haguireesedithel dedubianyy a5 enkaeni ﬁenepbplamumo@edmntdesul f onyl |
ester be selected according to the wavel ength of the exposure.light. Al so,
;,'napht@mmmmﬂﬂmgﬁcﬁnﬁtﬁﬁﬂfhﬁﬂﬂe&ﬁnexpdﬁﬂdr&;dxﬁfhnﬂ unexposed -areas, .
thus preventlng the formatlon of de51red patterns. By u51ng |
quinone dlazlde compound descrlbed above, the resulting
: posifive.pbotesensitive_resinprecursor compositioh has
sensitivity fo the iﬁline(365.nm) h- llne(405 nm) and g-
‘line{436 nm) of mercury lamps, whlch are commonly used UV
rays.; : | _ : _
Exemplary'polyhydroxy.compounds'include, but not
Limited to, Bié-z, BisP-EZ, TekP-4HBPA, TrisP-HAP, TrisP-PA,
TrisP-SA, TrisOCR-PA, BiSOCHP-Z, BisP-MZ, BisP-PZ, BisP-IPZ,
.BlSOCP IPZ BlSP CP BlSRS 2P, BisRS- 3P, BisP- OCHP
methylenetrls -FR-CR, BlSRS 26X, DML-MBPC, DML- MBOC DML - OCHP
DML*PCHP,.DML-PC;.DML-PTBP, DML-34X, DML-EP, DML-POPf ‘. _
dimethylol-Bisoc-P, DML-PFP, - DML-’PSBP,'. DMLl—M TrisPC, TriML-P, _,
TriML-35XL, TML-BP, TML-HQ, TML-pp-BPF, TML-BPA, TMOM-EP, -
:HML—TPPHBA; and HML;TPHAP (trade naﬁes, eeeh produced by
-_'Honshu Chemlcal Industry Co., Ltd ) BiR—OC BIP;fC BIR—PC"
BIR- PTBP BIR- PCHP BIP BIOC F, 4PC BIR- BIPC F - TEP~ BIP A, |
46DMOC, 46DMOEP "and TM-BIP-A (trade names, each produced by

'Asahi‘OrganlcuChemiealssIndustry Co,,_Ltd.);._, -




naphthqu|noned|a2|desulfonylgroup and 5 4 January 2007 31

napht hoqui nonedi azi desul fonyl "group-in its nol ecul e may bQJmHﬁﬁﬂmxﬁr

m xture.of a 4-napht hoqui nonedi azi desul fonyl: ester and a

5-napht hoqui nonedi azi desul fonyl ester nay also be used.. A qui none d|a2|de
conpound having a nolecul ar wei ght of over 1,500 may negatlvely affect the
heat resistance, nechanical characteristics, and adhesion properties of-
‘the resulting filmbecause the conpound is not. sufficiently deconposed
by the subsequent -heat treatment. Accot@ingly, a preferred mol ecul ar

--wei ght -of the naphthoqui none di azide conpound is in the range of 300 .to
1,500. More preferably, it is in the range of 350 to 1,200. The quinone

di azi de @J%_Qﬁﬁﬁg b1l N 2 6N LRSS 1nl Q parts by
wei ght relative to 10§abarts by %gﬁght “of thelbo yng?%e gqngre preferably.

in the r%ﬁﬂ%orﬂ:i3é4anEd¥Hﬂ dbhyeidiireshle @dph@m@1di azi de conpound may
be synt hesi zed ‘froma.  specific phenol conpound y the follow.ng process.

For exa@@aWW@ZIMﬂf@M1aQ@ orm@eueaoueaqt ed with the

phenol - conpound in the presence of triethylan ne The phenol conpound may

be synt hesisamdnl Hacnd et tarlerity Bidpreheny! Jasidy Base -der i(takidée With a
mul-tival ent phenol conpound in the presence of an acid catalyst. Another

'*photo acuﬂm@Qn@m@dmced1Hyﬂﬂﬂﬂmﬂfmﬁmﬁﬁkxﬂpﬂndustry Co., Ltd ).

' Exemplary polyamlno compounds 1nclude but not limited
fo{ 1,4rphenylened1am1ne, 1,3—phenylened1am1ne; 4,4"'-
diamino&iphenY1,ether; 4,4'-diaminodiphenylmethane, 4,4'-
diaminodiphenyl-sulfone, and 4;4i-diaminodiphenyl sulfide.
| Exemplafy polyhydroxypolyamino compoﬁnde inolode;‘but
not limited to, 2,2-bis(3-amino-d- |
hydroxﬁpﬁenyl)hexafluoropropane_and‘3,3'-ﬁihydroxybeoiidine:
| A 5-naphthoqoinonediaaidesulfonyiJgroup[or-a-g—'
| naﬁhtthuinonediazidesulfonyl gﬁoﬂp may preferably,be:used‘
‘for the qulnone d1a21de 4—NaphthoquinonediazidesulfonYI
ester compounds can absorb the 1 llne of the mercury 1amp,
:and are thus sultable-for i-line exposure. -Slncelsf .
ﬁaphtthuinonediazidesulfonyi estef COmpoﬁﬁds have an
absorptiopibandlextending‘to the.géline regibn,'fhey are
'suitable fof g-line exposure._ Ih the present inﬁention,.itz
‘is. preferable that 4- naphthoqulnonedlaz1desulfonyl ester or:
5~ naphthoqulnonedlaz1desulfonyl ester be selected accordlng‘:
‘to the_wavelength of the exposure,l;ght. _Also, a |
naphthoquinonediazidesulfonyl'eete#-havino'both 4-

-'naphthoquinonediazidesulfonylfgroup and 5-




: apprOprlater stabilizing- the acid conponent produced by the 4 January 2007~
- 32 exposure is preferably selected fromanpng sulfonium sahts :ﬂpqsphonlunl,
salts, and diazoniumsalts. These conpounds extremely: |ncrea?g e storage
stablllty after exposure.  Since the resulting resin film prepared fron1the
phot osensitive resin precursor conposi'tion of the present inventionis -
permanent|y used, . t he presence of phosphorus or the like is not preferable -
in view of enV|ronnentaI protection. Also, it is necessary to al I-ow for
the film color. Accordingly, sulfom i salts are preferably used. '
Preferred sulfoniumsalts are expressed by formula (14) to (16): R41
R42_S+ Z- (14) '43 R R41 R41 Z +S-R42-R4-R42-S+ Z- (15) R R4l R41

RAZTSt 2RS0T iR AL B MA N i G535 ot () beRiL O

R43 .may Be nd “éach represent an organic group .

o having a, &y, bQJ?c WIESEd A e d A&pHenbdl e dibt 180G uREongaCh

: ester and a 5- naphthoqulnonedlaz1desulfonyl ester may also
'be‘used.
| A qulnone diazide compound having a molecular welght‘of'
over 1,500 may negatlvely affect the heat re51stance,
”mechanlcal characteristics, and adheslon propert;es of the__:'
resulting'film because the compound ‘is not.snfficiently
pdecomposedeby-the subsequent heat'treatment. iAccordingly,,a
p:eferredrmolecular weight of the napntthuinonegdiaZide
' compound is in the range of'300'to 1,506. More preferably;
-“1t is in the range of 350 to 1,200.
p The qulnone dlaz1de compound content is preferably in j.
-~ the range of 1 to 50 parts by Welght relatlve to 100 parts
by welght of the polymer, and more preferably in the range
‘ of 3 to 40 parts by weight. -
The: qu1none d1a21de compound may be synthe51zed from a pi
. speclflc phenol compound by the following process For
. example, 5- naphthoqu1noned1az1desulfonyl chlorlde 1s reacted
with ‘the phenol compound in the presence of triethylamine."
The phenol compound may be synthesized by-reactlng a o-
(hydroxyphenyl)styrene derlvatlve With a multivalent phenol :
_compound in the presence of an a01d catalyst.
Another_photo acid generator in constltuent;(b):fort-

| appropriately'stabilizing the acid component produced by the




represent,a single bond or an organic group having a carbon nunber in the
range of 1 to 20. Z- represents an anion portion selected yhnem fM@ESO3 |
R46CO0-, and - SbF6- . R46 represents-an organic group having a carbon
nunber in the 4 January 2007 33 range of 1 to 20. Exenplary sul fonium
salts expressed by fornula (14) include, but not limted to, the
following: 4 January 2007 34 H3CG-SH3 O S CH3 SH3 CF3S03 S+ CF3S03 / \ S+
C3F17S03 CH3 O CH3 CH3 QS+ SbF3 P-,s+ CF3S3 + Cl2H25SO83 S+ C3F7000 CH3
S+ F COO'" S+ F CH2000 \ | F F\ ,I*Hjé%: S+ 08F17SC3 H3C-C 3~-~ S+ CF3SC3 S+
CF3S03:. \ \ I CH3 \ | \ C4F9SC3 H3C CH3. S+ C3F17SC3 H3C \'N S+ O S CH
6H3 0 \\~\l \I OCHs (/ OS+ 0-s QcH3 HBC\N S+ Os CH3 O O H3C-0 S+

CF3SCexgdfure id prefbrdbly suildAAEIdidGrioty s Ba3salts,
phosphonium salts, énd diazonium salfs. These comﬁoundS'
extremely increase the storage stability after ekéosure.

Since the resulting resin film prepared from the
photosensitive reéin‘precursor composition 6f the present
invention is permanently used, . the presence of pﬁésphorus or

- the like is not preferable in view of environmental
ﬁrotection. Also, it.is necessary to allow for the fi@m
_Colqr. Acdordingly, sulfonium salts are preferably‘used.

- Preferred sulfonium salts are exﬁressed'by formula (14) to

{(16}):

B‘”

'R42~§+ z" (14)
R43

_. lfi41 341

Z" +SR¥-R¥—R®-g+ - (15)
R® R*®

- oR" RY

R*?-S+ Z-p®-z- ;4-g2 (16)
. lii43 ‘ l5;13

In the formulas (14) to (16)., R*™ to R** may be the same
or different, and each represént an organic group having a.
carbon number in the range of 1 to 20. R* and R*® each
;epresept‘a single bond or an organic group having a Cafbon
number in the range of 1 té 20. % iepresenté an anion | '
' portion selected from R*SOy, R*COO", and " SbFs. R% |

represents. an organic group haviﬁg-a carbon number in the




CH3 H3C-C-CH3 \I \I 1\ H30 \ H3C ~ ~ S+ OS-C~-1- CH3 0 H2
1l S+ OO0 H- 3G O ~\, pS\ /| CH3 02 . CI—EqQJanuary
2007 35 Exenpl ary sulfonlun1salts expr essed- by fornula ( ncl'ude, but
~not limted to, the follow ng: CF3S8 +S \ S+ CF3S(B CF3S03 \ + CF SO F F
A\ 1'1'j FFFs03 +S-C\ s/ s+ F S03 "~ FFF_F H3C HaC CH-CH3 \ I I/
- CHCH3 H3 CH/ \ $03 +$/ \ $\ S+ H3 CH S03' CH-CH3I\/I;.CH-CH3H3C-'
/ \ HC. H3C L H3C 3 Exenpl ary sul foniumsalts expressed by fornula (16). o
include, but not limted to, the foltossng: 4 January 2007 36 .. .

_range' of 1 to 20. _EXemplary sulfonium salts expre'ssed by“

formula (14) include, but not limited to, the following:




9999 S+ OOCCF2CF2C00 +s [ \-/ \ s+ ooc(cF2)scoo +s H3c S+ OOCCF2CF2CQ0 +S
/CH3 A particularly preferred sul foni um sal t |sa triaryl §u|foni salt’
expressed by formula (13): (R39)a p(R 3) 5+ 'S O RA0 (135 IHBRY d‘l’?]

may -be the same or different, and each represent hydrogenor an organic
group ‘having a .carbon nunber in.the range of 1 to 20." R 40 represents an
‘organi c group. having a carbon nunber in the range of 1 to 20. a, (3, ‘and .
y .each represent an integer in the range of 0 to 5. Exenplary : :
triarylsulfoniumsalts expressed by fo34nda (13) include, but not limted "
to, the follow ng: 4 January 2007 37 / CH3 H3C/ \ S+ C8F17S03 H3C 6 S+ _
CF3S03 S+ CF3S8 CH3 \ | \ S+ C4F9SMB 3 H3C-CH S+ C8F1~SCB H3C o-$ / OH3

11 /- CH3 O -

G % GHa Q Q CoF17S05"
H30-§+ 0—;"}—@- S+ CF3803 ©_§+ CF3803 S+ CgF1750;

- CHy . CH,

‘ S+-.C12H25303-. Q_S+ .(_;3|=7poo-‘
_ @'C”s a : |

F Ok - @ o

GHs

_H30—©—S+ 'CBF17SOS..l H30—G S+ CFQSOS- g @—S-l- CFaSOg-

CH, =

©—5+ CafoS05  * HiC~C ~St GC4FsSOg " CHy

R39) R39




\l \l'\] CH3/-\ OO S+ OS CH3 H3C S+ O$CHSCHS CcH3 S+ CAF9SCB HSC—'C
fS+MW$BmGO\S+G%m \ | CH3. CH3 \ mocoﬁlqﬁm&%gﬁ ‘
$+ 'Os-¢c H3CG ,-N'S+ -0-9-¢c O H2CH3 OH 2P0 0 H3GC 4 O
H3C-0/_~ . S+ O S /CH3 Preferably, the contents of the photo acid -
~generators ‘used as constituent (b) are each in the range of 0.01 to 50 4
‘January 2007 - 38 parts by wei.ght relative to 100 parts by weight of the -
_pOTyner; The qui none di azi de- conpound content is.preferably

- ' -35- ;

Exemplary sulfonlum salts expressed by formula (15)

include, but not llmlted to, the followlng.
. orsor sg={ N—{ V-s. crsor orsos 8 Yol Vs crsor
oi OO oo
 HG. ' o | T
| CH-CHy L CHCH,
HG H30 o
CH 803 +S_._ S+' 8,03‘.

‘ _ QH CHs . _ CH-CH,

Exemplary’sulfohium;salts exprésSed.by'formula-(16)

n
N

3%[

M
MR

@

include,'bﬁt‘notrlimited-to; the following:




in the range of 3 to 40 parts by melght and the content of  the conpound
sel ected from anong sulfonlun1salts phosphoniun1sa$ts, mgd di |um
salts is preferably in the range of 0.05 to 10 parts by '
phot osensi tive resin precursor conposition of -the present |nvent|on
contai ns_a conmpound having an al koxynmethyl group as constituent (c)
“the conpound does not have an al kyl group, that is, if it has a nethylol
group instead of the alkoxynethyl group, the'storage stability after
exposure is disadvantageously degradeds Preferably, ‘the conpound having
anal koxymet hyl group conprises a conpound having a phenolic hydroxy. group
and/ or a conpound- having a.ureal .organic group expressed by formula (2): 4
(2) R4O CH2-N N CH2- OR Exanples of the conpound haV|ng a phenol i ¢ hydroxy

-group include, b ot limted to e foll ow ng pounds: 4 J ry 2007
-39 -Cr H3COH2C- ( 3COH2C CH2CH3 2C C CHZO HSCO-|O~C OH .
CH20CH3  CH20Ch3y CH3 CH3 CH3 H H3COF

'H3COH2 CCH2OCH3  BBES 2@DPCFéEH@@@Has-@é:§N3

H H3COH2C MCH2 COH

e
s )L oosorioecon S V-on

A partibuiariy preferred sulfonium salt is a

triarylsulfoniUM‘salt expressed'by,formula {(13):

 (R¥),

ﬁ( 39)@-8 3 -0-R* (13).
+ R
o) _

r (RSé)

Rw-mey 55 rhe;same-or different, and each represent
hydrogen»or-an organic_group having afcarbqn number in,rhe
range of 1 to 20. R4 represents an organic.grounlhaving'e
fcarbon number in the range of 1 to 20. a, B, and f each j
represent an 1nteger 1n-the range of 0 to 5. |

lExemplarfjtriarylsulfbninm salts e#preésed:by formnlen

' (13)'inc1ude, bnr'not limited to, the following:




CH3 HB3. CHZCHS ‘H3C CH3 I-l3CO-|2(~//~CHSCHSCI—|2CIJ-13 M2 H3C -CH3- CHB HH

IH H2 t H2OH OH H3COH2CCH2OCH3 H3COH2G ~~- CH2OCH3 FBCO—ZCO?%
H3COH2CCH2OCH3 F H3C_YH 3CH3 CH3 CH20CH3. 'CH2CH3 OHHBC agQPﬂG}B '
H3COH2C - ( CH20CH3 H300H2 CCH2 OCH3 - H3COH2 COCCH2OCH3 'HOH HO-C' R--6 SOH H3 CH3 -
H OH H3COH2 CH2OCH3 H3COH2C CH2OCH3 H2OCH3 H3COH2C CH20CH3 MOH H3COH2C
“H20CH3 H3COH2 t; H3 CH20CH3 H3COH2CH CH2OCH3 C r H H3COH2 CH20CH3 H H OH H

- 'C OH - OH H3COH2 2 CH2OCH3 H3COH2 .CH3 CH20CH3  H3COH2C CH2OCH3 H3COH2 YH

H20CH3 H - OH, HOOH H3COH2 CH2CH3 H3COHRT CH2OCH3 H3COH2 OHCH2OCH3 H3COH2C
_OHCH20OCH3 R4 in fornula (2) represents an.alkyl group having a carbon
~nunber in the range of 1 to 20, and the carbon nunber is preferably in the
‘range of 1 to 10 re preferably 1 t@%, -fromthe viewgoint of the

t

_corrpatlblllty WI the resin. precurs onposi tion. pl es of the
conmpound be anuary 2007 AWbis, Q uent (c) hawng the ureal organic
group expfae " 617804 a 4—'29 q &+ BESOsiot | i§ b+t &Fs50me fol | owi. ng
CH . ‘

:' s; C4FoSOy CHs | 9
. . + ‘4_ 9=-8 . H3C—GOS+ CsF17SO3 Hac—‘._s-l- e "—Q—
| @ . t &

O—S+ ’ C4F9803- H3C"'C"®‘S+l C4F980.3- Hsc-o—@—S+ CFaSOs-
N NG . CHy |

; R  CH ‘G EE

S+ -0—§—C HyC—C Q =8+ '0-5-C
! e ;
6 R a¢)

_ Hac—o S+ 'o-“ O CHy -

| Preferably. the contents of the phpto acid generators .

. used as consti_tue_nt_ (b) are each in the rangde of 0.0l to 50 .




HOO A N-CHZCCH X H COH2C NN- CH2OCH3 0 3 H3COH2C NON CH20CH3 3 N-CHZCCHS
H3CO OCH3 H3COH2C-NyN-CH2OCH3 H 0 0 O N- CH2OCH2CH3 - 07 :
H3CH2COHZC- NxN- CH20CH2CH3 H3CH2COH2CG- N N -CH2OCH2 CH3 Nm&ﬂﬁ%@

'N- CH2OCH2CH3 . H CH20CH2CH3 H3CH2CO OCH2CH3 O These conpounds are thernally"
- cross-linkable. By 'addlng such a cross-1inkabl e conmpound, the-

phot osensitive resin precursor conposition becomes soluble easily in ‘an
al kal i ne devel oper by exposure though it i.s hardly dissolved in the.

al kal i ne developer before exposure. - Gssequently, the thickness of the
fil mdoes not.reduced by developnent‘ and the devel opnent can be conpleted
.in a short tine. In addition, the filnrshrinkage by curing s reduced. In -
parti cul a the gro ress r 2) exhibits
an extre alrtﬁ \% hr(g':sur gﬁtlv o g‘sorﬁ’o Ay ;?Wa lﬁg’t%g%l%(ernally
‘cross-|i gisaggn%ﬁm%{' n%m%qqamf*%%@%%&,cotnhc%nsceqe birptEhaby

efficien sens izer i S enhance osure, and

conposi t i %“éﬁ%c‘l{&ﬁes%#@et ’loab‘éﬁjt's“% r%n?i‘cthed%\é%'t%f{e%ff can be
conplete Inas npou aré nore heat-re3|stant _
than a"WM@'dbdﬁaﬁﬂaﬂyéieéﬁ§ﬁ§&%mtEﬁﬁnﬁf%daeﬁdihm salts,_ '
:phosphonium salts, and dlazonlum salts is preferably in the _
range of-0.05}to 10 parts by we;ght._ | |
| The}photosensitive resin.preCursor couposition of the
‘present-inuention contains:ercompound hening anpalkokymethyl‘o
..group as. constltuent (c) If the’compound does'nOt haﬁe'an'_
falkyl group, that is, 1if 1t has a methylol group 1nstead of
'f-the alkoxymethyl group, the storage stablllty after exposure .
,iis disadvantageously degraded Preferably, the compound -
having an alkoxymethyl group comprlses a compound hav1ng a

phenollc hydroxy group and/or a compound having a ureal

organlc group expressed by formula (2)

R O—CHz-NYN'~CH2-OR @
Examples of the compound hav1ng a phenollc hydroxy

_ group 1nclude, but not limited to, the followxng compounds.,




‘The content of the conpound having an alkoxynethyl 4 January 2007 41 group ﬁ'

‘1S preferably in the range of 0.5 to 50 parts by wei ght r atlvgo(%f 100 '
- parts by wei ght of the polyner, and ‘nore preferably in thePs 3'to -
40 parts by weight. Preferably; the phot osensitive resin precursor
~conposi tion" further cont ains at | east one compound sel ected fromthe_
group -consi sting of.conpounds expressed by fornulas (3) and (4) and
vinyl si | ane conpounds as constituent (d). These .conpounds enhance the
~adhesion to the substrate. R5 (R7).,-RQRI0 1 | 11 (/13 (3) 19 12 R13
(R15) R16 A18 (R20) 211 1le 11 g RNAr Si OSi-Ar2 N (4) R4 R17 R19 - . -
"R22d 1 h Al and Ar2 in fornulas (3) and (4) each represent an aromatic -
“ring havin t Si X- cardmon atons or @p@romati c heterofyclic
structure ﬁ:é’ ° | engH gy o omcome BpHse s EIERT gTEuRids
“include, but notCHdoplrhtedt 0,cHguagnyl ; na h .ene, bi phé'rcfylcﬁ3 tad¥i ne, .and -
pyridine: R5, R6, R12, R14, H21, and R22 nmy be the sane or different, and
each represent hydrogen or an ,Qrgam c group having a carbo Fpurrber in the

‘range of dcbhe &ﬁ@éﬁgl 903“2@%@5” o6CH; Hsconc‘% CHO0H;  HoOOH,O J-CHo0CHy

CHj' - - HgC~G~CHg
‘ ‘ CHy -
7 OH H “OH CH3
HscOHzcﬁCHZOCHa Hscoﬁzc CHZOCHS -HaCOHpG"~CH0CH; " - ;}
‘ o _ HeCOH CHs CHa CH,OCH;
CHg ° -GHzCHy. * HgG-G-GHg, i
: ' ’ : Hs
HsG—C—CHg
’ CH3 A
_ H  oHH2 Hiz OH ' SoH
Hsc:c):-[2 CH200H3 HacOHa CHpOCH;  HzCOH3G CHyOCH3 H3COHLG CHxOCH; .
HC~CH Hg CHs CHy CH,OCH;
CHaCHg ‘ -
_ HiC, CHy | Hscon HpOCH; HsCOHG - CH,OCH
Haconﬁ%(fél:'zOCHs HscOHz:;%j T:PICHZOCHa HO" OH _HOMOH ‘
8 OH H3COH,CT CH,OCH; - HaGOM:C CH,OCH; -
H,0CH;  HaCOHC " CH,OCHg - S T 2T
MaCOHC_ . H,OCH HsCOH.C,.  CH; CH,OCH
H300H2§:¢":CH200H3 2 Ha . o; s L Hi;}g 3 0; s
HaCOH. CH,OCH 223 Q o | Q 5
. .3 2 OH 2 3 HSCOHE . H?_ CHEOCHa HacQHa

CHz “CH,OCH;

Hy : CH>0CH3 H3COHLC - CHo0OCH3
H3COHC™ OHCHOCH; " HsCOHLC OHCHz0CH; .

SIS R
R* in formula (2) rep_j:eseln_i.:.s an aikyl ‘gz:o-up l_;xav.i'ng a
‘carbon numbéf in the ‘range of 1 to 20, rand thé cérbo‘n ‘number .
‘:I.S preferably in the range of 1 to 10, more- preferably 1 to ‘
' 3 :Erom the v1ewp01nt of the compatlblllty w:Lth the resin

pre.g:ursor c_ompositlon. Examp_]_.es Q;E the compound being




group having a carbon nunber in the range of 1 to 4 include 4 January 2007
42 hydrocarbon groups, such as nethyl, ethyl, and propyl; 4qgﬂ1 segpony|

groups, such as acetyl. A carbon nunber of 5 or nor e undesit a Yy |ncreaSes,

fil mshiinkage by curing. R7, R15 and R20 may be the sane or different,
and each represent an organic group having a carbon nunber in the range of
"1 to 6, R8 to RI2 and R16 to R19 may -be the sane or different, and each"
represent a hydrocarbon group having a carbon nunber in the range’of,l.to
- 6, an al koxy group having a carbon nun®@r- in the range of 1 to 6, or a

" phenyl group. At |east one of the groups R8 to R12 and R16 to R19 has an
al koxy group havi ng° a carbon nunber in the range of 1 to 6 Such

hydr ocar b FQ4Rs I ti ot t , |
propyl .. I:cg tI%'ary 21 k@y gr ou |ﬂr~1!:'gluud%‘{][i boﬁxfbénr%c E‘EM rree(?% - .
~et hoxy, Vi, Y, X 0 n nunber of -

. gl (hz))droca Y pdt B0 J}’l%% 1o b&ﬁé’@oll%v?ﬂ{ém o on

7 or nore group or 't koxy group undesirably’
i ncreases flmnr shrlnkage by curinryg. Exenplgbg nB unds expressed by -
formul as g3)NAHHOPAY incl UQQOFQG%NATBBCHJGG%'[ PreCNWBCHBLHD Wi ng conpounds:
4 January 2 @%*héeHa OCH3 ﬁgﬁ?@kﬁa H2N G@HWQH3N INCHZ0CH; a H3 HZN | /.
.w.CHZQCHZCH3 --H3CH2c0H2CWr\)IJ_LF_CH20CHQCH H30H200H20 N N—CHzocHZCHa
N-CHZ0CHCHy HgCH,CO OGH,CHg HgCHZCOH;C— NYN’CHEOCHZ‘:HG
H . .

These compounds are’thermally_cross—linkable."ﬁy‘_
'adding such a cross—linkable compound the photosensitiVe‘
'resin precursor comp051tlon becomes soluble ea51ly in an h
'.alkallne developer by exposure though it is hardly dlssolved

‘:-1n-the_alkallne developerobefore exposure. ‘Consequently,:
the thickness of'the £ilm does not reduced by;development_ )
and the development‘cen'be-completedﬂin a short time;_'In'
haddition' the film'shrinkege'by curing is reduced. |

In particular, compounds having the group expressed by
| formula (2) exhlblts an extremely lower exposure llght 1.‘
rabsorptlon than that of thermally Ccross- llnkable aromatlc

compounds. Accordlngly, the sensitization etflclency of the;
sensitizer is enhanced by exposure, and.thus, the
' composition hecomes soluble in alkaline developers and
development can be completed in a short tlme. Alsoe'theo-
compounds are more heat re51stant than allphatlc compounds

' because theyvare cyclic.

'The.content of the compound having an'alkoXymethyl_ -




.- OCH2CH3 OCH3 OCH3 H2N i -0CH2CH3 -CH3CONH 1 1- 0CH3 CH3CONH /- r OCH3" OCHZCHB
OCH3OCH3 OCH2CH3 c1342C}{3 OCH3 OCH3 CH3CONH i- OCH2CH3 C}{3g§%§q§n}%gi?2

H2N OCH SI CH3 NH2 * OCH2CH3 b O CH3 OCH3 OCH3. OCH3 H2N gi MN/X
i -0-S{) H2 CH3 bCH3 \ | CH3 OCH3 ~~ CHacONH OC-0H3-S OCH3 NHCOCHB CH3CONH |
il 0 SCH3J\ \ | HCOCH3 . OCH3 OCH3 00 CH3 OCH3 CH3CON a \N i-0-S [/ 3

. 'HCOCH3 bCH3 bCH3 Anpng these preferred are the fol l'owing conpounds: OCH3 .
OCH OCH2CH3 OCH2CH3 H2N Si OCH3 H2ZN Q Si- 3 OCH3 H2N \ Si-OCH2CH3 H2N -

Si -OCH2CH3 . OCH3 OCH3 .1 / OCH2CH3 OCH2£H3- OCH3 OCH3 OCH2CH3 - CH3CONH-\ Si
-OCH3 CH3CONH Si - OCH3 CH3CONH Sl OCH2CH3 OCH3 OCH3 CCHZCHB OCH2CH3 CH3CONH
_Sl-OCHZCH3 OCH2CH3 '

group is preferably in the range of 0.5 to 50 parts by
‘Weight relative to 100‘parts by weight of the polymer,‘and
more preferably.in_the range of 3 to 40_parts by,ueight.
_Preferably, theﬁphotosenSitive_resin precursor
-compOSition‘further contains atjleast one compound selécted
. from the group cons1st1ng of compounds expressed by formulas
'(3) and (4) and v1nyls1lane compounds as constltuent (d)

These compounds enhance the adhesion to the substrate.

@

Ar' and Ar® in formulas (3) and (4) each-represent an
aromatic ring;haviug at 1east six-carbon.atoms or an
' aromatlc heterocycllc structure having at least two carbon‘
atoms Examples of such groups include, but not l;mlted to,
_phenyl; naphthalene'-biphenpl triaziue, and pyridine. |
i R‘r_’, R®, R'?, R, R%, and R?2 may be the same or dlfferent,
- and each represent hydrogen or an organlc group hav1ng a
-carbon number,ln the range of_l to 4. Exemplary organ;c

group having a carbonsnumber in the range ofgirto 4 include.




- the heat resistance

4 January 2007 44 _ The vinyl sil ane conpound may be V|nyltr|nethoxy5|lane
vinyltriethoxysilane, vinyltrichlorosilane, or vinyltris( uary 2007

-met hoxyet hoxy) si |l ane.. Alternatively, a silane conpound haV|n§nan

unsat urated carbon-carbon bond nay be used, such as '

3- et hacryl oxypropyl t.ri met hoxysi |l ane 3- acryloxypropyltrlnethoxy5|lane
p-styryl trimethoxysilane, 3 nethacryloxypropyl nethyl di met hoxysilane, or 3- °
met hacr yl oxypropyl net hyl di et hoxysi | ane. Preferably, vinyltrinmethoxysilane -
or_vinyltriethoxysilane is used. The-c#tpeunds expressed by formulas (3)

and (4) and the wvinylsilane conpounds may be used singly or in

~conbi nation, and either case can provi.de superior adhesion to various

tiﬁifsf’f B30, T S R e Eeyteﬁﬁn”‘%ﬁ%ér@ﬁ A in
0 h f

Ehg Lgrg‘%ﬁ?%fbc’% (J-:fqr qip%p %?i{c%%e raangtq;jT 0%%%'&8‘ parts fy%\/\/el}%ﬂ:g\r,]v'?l ga;do :

more p”?rfo‘irea%%’dééif{lﬁl[f - Olsdl Wi e PRkbJe Py "Ehlhg. A REOIREN Of

| ess than such an ano may not pr ng t

adhesi on,anG2a gont attﬂ%e%@ dPagy £ BUEER 8D éﬁ@uéacﬂﬁﬁ’el?ﬁéééht/e&ﬁ{ affect
nposi ti on. Preferably constituent (d) |s B
‘added af t(ﬁ:rgéfnfi% @rlﬁiﬂ’ﬂa‘:(rﬁ@é carbon number in the range of 1 to 6; '
R® to RV and R to R" hay be the same or dlfferent ‘and
,each represent a hydrocarbon group havlng a carbon number in
the range of 1 to 6 an alkoxy group hav1ng a carbon number
in the range of 1 to 6 or a phenyl group At least one of
the . groups R® to R*? and R'® to R“’has an alkoxy group haV1ng
a-carbon number in the range of 1 to 6. Such hydrocarbon
groups include, 'but not limited'fo methyl ethyl, and
propyl; Exemplary alkoxy groups 1nclude . but not llmited to,-
methoxy, ethoxy,‘n—propoxy, lsopropoxy, n—butoxy, and |
ieObutoxy.' A carbon number ‘of 7 or more of the hydrocarbon
group or the alkoxy grouppunde31rably increases film
shrinkage by curing; Exeﬁplary compounds expreseed.by -
'formulas (3) audr(4) iuclude, but-not limitedgro,_fhe

following compounds:




- 45 conpl-etion of the polynerization of the polyner. If a conpound act'i'ng'
~as constituent (d) is.added during polynerization, it" may be caﬁi red in
‘the principal chain of the polymer by a coval ent bond to redllz}f,y a

. adhesion effect. "Also, the unreacted part of the conpound may be rem)ved
to reduce the adhesion. effect if the polymer is reprecipitated, or

- condensation of the .alkoxy group may undesirably cause gelation.

Preferably, the conpound is added while or after -the reprecipitated
pol ymer is redissolved in a solvent.-I#30fder to enhance the . - _
phot osensitivity of the photosensitive resin precursor conposition, -a
- conpound haV|ng a phenol i c hydroxy group may further be added, if
necessary. Exanpl es Ofokhe conpound having a phenollc @Mgé@xy group

i'nclude: Bis-Z, Bi sOC OBHTp  Bi s26X-Z _g
- Bi sOCHP- Z, Bi sRRCRYR ; EZI—0Bls 26 X- C% BI SP—I PZ
Bi SCR-1 PZ. Bi sOCP-4 pZ OSApX- | PZ, B *t-;?i“‘a TekP- 4HBPA
‘(tetrakls P-DOBPA). TrlsP-HAP TrisP-PA, TrisP-SA TrisOCR- PA o

- Bi sOFP-Z, . Bi sRS- 2P GZGX BISRS—3P0C&3$m- OCHP,  Bi sPC,QCH

- Bi s25X- OCHP, i SQCHE: B| T OCHP ne%rus FR-CR
'Bi sRS- 26X, a Eﬁﬂﬂzt‘t‘% radé na [@'F% i Chenical
| ndustry Co. Ltd,): OsH$HBI R- OC, BIP RZ, FR— PC Bl R- PTBP, 9BiR- PCHP, -

"BI'P-BI OC-F, 4PC BI R— Bl PC-F, and TEP— BI P-A (trade names, each produced by | -

~ Asahi Organic 4 JanuacyzcﬂQOY | QCHLCH OCH, OGH3-
| © GH4CONH i~OCH,CH; _CHSCONI-I—QvSr—OCH;gCHa ~©——§.+S NH,
0 - _ J)CHcha o CHzCHs CHs CHa _
OCH3 °°"'3 GH;, OCH3
HZN _©,
|—0-—S———< >—N
; : CH"’ °H3 CH3 CH3_
PCHs ocH, OCH; OCH,

CH;;CONH\©_S NHCOCH; ‘ CHSCONHQ__él,_O__S! HCO_GH3
CH3 60”3 ] o J)CH;; éCH:; :

: . : CH3 OCH3
"~ CHZCON |-—O—-S HCOCH3 :

e, c!mc:H3

. Among these preferred are the follow1ng compounds.

: OCH; oc:-l3 © OCHCH, : 00H20H3 :
7 HgN !“OCHa HZNOSI OCH3 HoN St—OGHzCHa HZNS:~OCH20H3
: OCH3 . OCHa - ©/00H26H3 : B ocr—rona _
~ OCHj - ” CH,CH;

DCH, OCH - OCH,CH,

. CH,CONH Si~OCH, cnscoun@s.—ocus, CHCONH Si-OCH,CHy |
. '°°H3 = OCH, o UOCHché

OCH,CH

7 . CH300NH‘©’SI'J—OCHZCH3

OGH,CHj




' 46 Cheni cal s Industry Co. Ltd.). In these conpounds having a phenolic

hydr oxy ‘group, preferred conpounds i ncl.ude Bis-Z, BisP- Jan TekP- PA,
TrisP-HAP, TrisP-PA, BisOCHP-Z, BisP-MZ, BisP-PZ, BisP-IPZ Ay - | PZ,

Bi sP-CP, Bi sRS-2P, Bi sRS-3P, BisP-OCHP, nethylenetris- FR—CR Bi sRS- 26X,
BIP-PC, BIRPC, -BIR-PTBP, ‘and BI R-BI PC-F." Anong these nore preferred are,
for exanple, "'Bis-Z, TekP—4HBPA TrisP-HAP, TrisP-PA .Bi sRS-2P, Bi sRS-3P, . -
BIR-PC, BIRPTBP, and BI R-BI PC-F. By addi ng a conpound having a phenolrc _
hydroxy group, the resulting resin eo#posi tion beconmes sol ubl e easrly in
an al kal i ne devel oper by exposure though it is hardly dissolved in the

‘al kal i ne; - devel oper before exposure. Consequently, the thickness of - the
fil mdoes not reduced by devel opnment and t he devel opnent can be conpleted
in a.short tine. The content of the conpound havrng a phenolrc hydr oxy.

group i s pref g4l hlvtﬁ_né?_srlﬁpanrea% fpQunt gﬁlﬁ%eo%rﬁt? era 'tgt txys%ﬁlaﬂte' ve to

100 parts by weig e range of 3
to 40 parg i el ey d 1 srtéi' t\rﬁryltﬂsrf&foéﬂsrwaw \;ﬂslvetlt ity

 between t he substrate and t he' phot'osensitive resin precursor conposrtron

may be. am&ry%ﬂﬁ&%?ﬁlar?é‘ e B e St ASTy StdVd 1 186 aldnffun®d Opyl ene

gl ycol nononethyl "ether acetate, an al cohol such as ethanol, a ketone such"'

ggogycl Ohﬁﬁwen qtné@tdxyattémiasndnkﬁm Bond@ B et 1:55%‘&1 duch January .

as 3- methacryloxypropyltrlmethoxys1lane, 3-
,acryloxypropyltrlmethoxys1lane B- styryltr1methoxys1lane 3-
methaoryloxypropylmethyldlmethoxys1lane,-or 3-
methacryloxypropylmethyldlethoxys1lane.' Preferably,
_v1nyltr1methoxy51lane or v1nyltr1ethoxy51lane is used
The compounds expressed by formulas (3) and (4) and the

_uiﬁylsilane*compoundS‘may belused'singly or in'combination;
aud either_cese oan pfovide‘Superior.adhesion to various
,'types of substrate

The compounds expressed by formulas (3) and (4) and the -

_V1nylsllane compound or comnstituent (4), are each added in -

“an amount in the. range of 0. 001 to 30 parts by welght

;elatlve to ;00 parts by weight of‘the“polymer, preferably
':in.the rauge:of-0.00S to 20 parts by weight, and more
preferao;y‘in.the raege.of 0.01 to 15 pafts'by_weight. A
‘oonteut of iesslthan‘such-an'amouut'may not produce'the |
effect'of'enhancingﬂthe adhesion, and a content of more than
suohlanramounfrmay negatiVely effect the heet resistauce-of“
the composition. | |

]

'Preferebly, constituent (d) is added after the




47 tetrahydrofuran or dioxane, if necessary. Al so, organic particles, =
such as of silicon dioxide or titaniumdioxide, or polyi de ﬂ?ﬁ nay be
- added. Furthermore, in order to enhance the adhesion to t d g&b rat L
such-as a silicon wafer, the substrate nmay be pretreated with the - '

- above-descri bed conpound for enhanci ng adhesion properties. .In this
~instance, the . substrate is surface-treated by spin coating; inmersion,
spray coating, or steanming, with a solution of 0.5 to 20 percent by melght
. of . t he ‘adhesi on- enhanci ng conpound iR a5sel vent,” such as i sopropyl

al cohol , et hanol, nethanol, water, tetrahydrofuran, propyl ene. gl'ycol
;nnnonethyl ether acetate, propylene gl ycol nononet hyl ether,, ethyl

Lo el ELN 36 PR ot LA T B O R RS T U nen o
-enhanci ng, 5ﬁ§§“¥@ LWyt é%ﬁg% Aldnt gf%pﬂftéﬁﬁgglédffh esin precursor_ 

) COI’T’pOSI tion present | nven I on. her cont ai n col orant as

ConSt! LRy ORL: 1 PaCObO! OGP YU (di0ediens - LFSUSY ALACRMN S0P TGl Such

colorants I es (€ gani c .pl gnent’s [norgani c pignents -

3 |
(e3), dtrﬂga%c;gﬁ?érftwe Cegyamagé b6ﬁé) t&heaauee Qhei aaflexsbaped eyt .

“heati ng. I's preferably soluble in the organic ‘solvent which

- di ssol vesajhe, peharerr@aceeesﬁsaﬁe%e 80 . caiSbuk@ A |1 erathdFed ogd n.
: Preferred dyes:i ncl ude oi | ors January 2007

reduce the adhe31on effect if the polymer is repreclpltated
7'or condensatlon'of the-alkoxy group,may undesirably cause
gelation. Preferably, the cqmpound is”added while or after
therreprecipitated polymer is redissolved in a solvent. -
" In oxder to enhance the photosensitivity of the
phbtesensitive resin precursor compoSitien, a compeund
g heving'a phendlic hydroxy group may further be added, if
;necessaty. | | | | -
| _ E#amples of the compound having a phenolic hydroxy |
egroup inelﬁde: Bis-32, BieQC—Z,'BiSOPP—Z, BisP5CP, ﬁiSiGX-Z}
BisOTBP-3, BisOCHP-Z, BistR-CP BisP-MZ, BisP-EZ, Bis26X-CP,-

BisP-PZ, BisP- IPZ BlSCR IPZ BlSOCP IPZ, BisOIPP-CP,

7B1526X-IPZ BiSOTBP—CP' TekP—4HBPA (tetrakls P~D0—BPA);

_TrlsP ~-HAP, PrispP- PA, TrlsP SA, - TrisOCR-PA, BisOFP- zZ, BisRS- .
2P, BisPG- 26X, BlSRS 3P BisOC- OCHP, BisPC-OCHP,  Bis25%- ocnp;;
BlSZGX-OCHP, BlsOCHP-OC, BlSZBGT-OCHPf methylenetrls—FR-CR,
_Bisks-zsx, aed.BisR850CHP (trade names,'each produded-by
'Honshu Chemical Industry Co., Ltd.); and BIR-OC, BIP-PC,

-~ BIR-EC, BIR-PTBP, BIR-PCHP, BIP-BIOC-F, APC, BIR-BIPC-F, and -

TEP-BIP-A (trade names, each produced by Asahi Organic




48 . disperse dyes, reactive dyes, acid dyes, and direct dyes. The skel eton
- of the dye may be formed of an ant hraqui none. dye, an azqg dye

. phthal ocyani ne dye, a nethine dye, or an- oxazine dye. Thggg%ﬁ§%§m%%y
.contain a nmetal conplex. Preferably, a phthal ocyanine dye or a netal _
conpl ex " 'containing dye is used fromthe viewoint of heat resistance and
l'i ght. resi stance. Exanpl es of such dyes include Sum|an -and Lanyl o
-(produced by Sum tono Chemical Industry Co., Ltd.); Orasol Dyes, Oracet
Dyes,  Filam d Dyes, and 'Irgasperse Dygs {produced by C ba Specialty
Chemicals Co., Ltd.); Zapon Dyes, Neozapon Dyes, Neptune Dyes, and Aci dol
Dyes (produced by BASF); Kayaset Dyes and. Kayakal an Dyes (produced by

Ni ppon Kayaku. CLtd. ) Valifast | ors Dyes (produced by Orient
- Cheni cal ?Tl%)#n%%r%y'e;t&%dndopl ast Dyes, Polysynthren Dyes, and

Lanasyn Dreses load e R ARER Rupahi radbdugptel o oves

(produced by Hodogaya ese dy sed singly

O | on O Rly SR G LU ) IR s e, 9000

col orati Tesi'stance. 1I'n pdrticular, “preterabl e thati- 
- the organkt; B Gt GO ISE GHINDIACk: SNUQT B OB N1y At |east
-two organtc pignents. enpl ary carbon bl acks -i'nclude: furnace blacks, - -

such as Hifsocidpz LiHasPXep, $Word-AF, BitiRs 4&, Hifp-dgeip, and SRR

thermal blacks, such as FT and MI; channel blacKs.; and 4 January 2007

‘methylenetris-FR-CR, BisRS-26X, BIP-PC, BIR-PC, BIR-PTBP,
'dnd‘BIk—BIPC4E. Among these more preferred are, fbf'exaﬁple,
 ;Bi$rZ,:TekP;éﬂBPA, TrisB¥HAP, TrisP-PA, BisRS-zp; BisRS~3P, |
L_BIR-PC,IBIR-PTBP; and BIR-BIPC-F. ﬁywadding a dompoundl 
_haﬁing a phenolic hydroxf group, the fesulting‘reSiﬂ
Léqmpésition bedbmes soluble easily in an alkaiine developér ‘
_bfzexposﬁre'though it‘is hafdly dissoived in the alkaiine
Tdeveiopgr.before ekposure; Consequently, the thickngss of
ﬁherfilm'dbés:not reduced by develqpmeht and-thé,déﬁélépment
 rcénrbe7comp1eted in a short time.l |
 The contént'df the COmpound-having a phéndlidrhyd:qky.
group. is preferably in_the‘rangefdf 1 to So‘parts-by weight
' jrelétivé'to-100 parts'by weight of the polymer,'and‘more 
—preferably in.the range of‘3 to‘4Q-parts by'ﬁeighf;
}"Iﬁ addifisn} inlorderrtorenhance_the Wettébility
. between the substrate and the ﬁhdfosensitive':ésin-prééursdr
'compééition may be;added‘a surfactant, an”estér“such as- |
ethfi.1actate-df.propyiene glycol monéméth?i etheriacétate,
an.éldohdl such as éthanol, a.ketone such as Cyciohé#anoﬁe_

 or methyl isobutyl ketone, or an ether such as




';Iunlnescent

49 acetylene bl acks. These carbon bl acks nmay be used S|ngly or in

' conbi nati on. Preferably,” the organic pignents are heat- realstant2
7'Exenplary pi gnents are listed bel ow by -col or index (IC) |l Anery Qﬂ& Iow
pi-gnents include, for exanple, Pignent Yellows 12, 13, 14, 17, 20, 24, 31,
55,83, 86, 93, 94, 109, 110, 117, 125, 137, 138, 139, 147, 148, 150, 153,
154, 155,, 166, 168, 173, 180, and 185. Orange pignents include, for.
exanpl e, ‘Pi gnent  Oranges 13, 31, 36, 38, 40, 42, 43; 51, 55, 59, 61, 64,
65, and 71. Red pignments include, for &£kanple, Pignent Reds 9, 97, 122,
123, 144, 149, 166, 168, 176, 177, 180, 190, 192, 209, 215, 216, 224, 242,
and 254 Vi olet pignents include, for exanple Pignent V'olets 19, 23,

. BI ues 15 ‘?%%gmfigffla#’s gdlg)f&&fg q% cfr% GAele%{? gisg nts [ El:?gggt |

For exa t APty L]q 91100%66 31@%(1%7 orT%Eanl.ﬁﬁ'al%ﬂd%nem (‘?_3)

is prefera y an 1’nsu ative © conpo A Tess insulative pignent

negatively,. Iﬁ{ GlSad %vj&glctrdf&nt%s fdadqsul ating layer. For exanple, in a
A

nent of an-organi ¢ el ectrol um nescent device, such a

_pi gment coul dpea4p@riotB0r EnChik-alit thochBaHbk thB AanekieHstBr ehkem Such
insul ative netal .conpounds include manganese oxide,” titanium oxide,

titani umgoudiarat ! fdulth £ 0HNRH %fe\ianétdié”ﬁlmﬁt(i%.tel mRfy ¢ de, cobal t
‘4 January 2007 -

pretreated w1th the above descrlbed compound for enhanclng
adhes1on propertles.' In thlS 1nstance, the substrate is
surface treated by spln coating, 1mmer51on, spray coatlng,
'or.steamlng, with a solutlon of 0.5 to 20 percent by welght-
‘of the'adhesion—enhancing COmpound,in a solvent, such .as N
isopropyl'alCOhol ‘ethanol methanol. water,itetrahydrofuran;
'propylene glycol monomethyl ether acetate propylene glycol
gmonomethyl ether, ethyl 1actate, or d1ethyl adlpate. _Then,
in some cases,rthe substrate is heated to‘a_temperature of .

50 to 30d5CIto promote the'reaction of'the adhesion— 7
enhancing compound withftne substrate. | |

Tne photbsensitive resln‘precursor'compOSition of,the

present invention may furtner contain a colorant as |
constituent te).to"color tne resulting heat—resistant resin

| coatlng ‘Sucn colorants lnclude dyes,(el);-organic pigments
‘(e2) 1norganic pigments (63), and heat- sens1t1ve compounds
(e4) whose color is developed by heatlng |

 The dye (el) is preferably solublelln the organic‘

'solvent which dissolves'the polymer or constituent (a), and

compatible with resin. Preferred dyes include oil colors,




~.general |y expressed by MixOy (1 < < x s 2). Specifical
oxi de may be y-M02, (3-M02;, a- Nh02 Vh203, Nh304 Anor phous MhO7 may

those wh

50 exrde and ni obi um oxi de. Among t hese conpounds preferred are
manganese oxi de and trtanrunroxrde nitride. The nanganesg OX'dGZ%Q
y nganese

e

al so be used. Preferably,.the primary particle size of the nanganese oxide
i's 100 run or less, and nore preferably 60 nmor less. The primry

particle size.can be obtained by the arithnmetic nean using an electron

m'croscope. Preferred titani um oxi de-ndgr+des are generally expressed by

CTINQ (0 <a <20, 01<1 <2.0). The primary particle sized of the

titaniumoxide nitride is preferably 100 nmor less, and nore preferably

60 -nmor les as.the mm nese Qxi de. [-sens |ve +© qund (e4)
‘may be a%eﬁ%%%ﬁ?ydyﬁef%%% donsr't |av°elr% é{é]’e% aessu e se(r?d?etrve dye |

Ot her Qﬁgousﬂgl eqﬁa(lyﬂi)e zﬁ sﬂer}% talnveanct%

angr ng t hem C I’UC ures or a e eI ect ric

et 'ng, BT h%?eé%}‘%% S5t Sean g 8 s g o S,

.-:vrri‘ th t he ?%%m%k’ l?éée d}éeﬁ §I{<aeyl %d?{tasfx{ U tidse 10f. Otggﬂleggat sensr tive

conpound 1S a triaryl nmet hane el eton,

di aryl netmfeﬂ@ift% &ﬂalwﬁﬁﬂféﬂ%y%eﬁetapmetaa Q!oilpﬁ%pne skel eton, a
phthalrde skel eton, a xanthene 4 January 200

containing dye is used from the v1ewp01nt of heat res;stance
h'-ahd light res;etanqem' Examp;es‘qf such dyes 1nclude Sumilan
ahd‘Lanfl (produeed”h§‘5amitpmo Chemical Industry_CQ.,
Ltd.); Orasol Dyes, Oracet Dyes, Filamid_Dyes, and
'Ifgasperse Dyes (prodﬁeed'bY-Ciba‘Specialty ChemicaiS_Co.{
Ltd.); ZapohfDyes,.Nepzapoh‘DYes; Neﬁtune Dyes, and Acidol
h'DYes.(produced by,EASF); Kayaset_DyesfandhKayakalah_Djes‘
'(produced by Nippon Kayaku Co., Ltd ) Valifast eolers Dyes-
(produced by Orient Chemical Co., Ltd ) SavinYl Dyes;
Sandoplast Dyes, Polysynthren Dyes,.and Lanasyn‘ _
N Djes(Produced hy-Clariant_Japan”Co., Lfd.}; and Aizen Spilon:
~Dyes (produced:by Hodogaya Chemical.Ce.,-Ltd,), ‘These ﬁyeS'
_'may be used 51ngly or in comblnatlon.h | |
The organic plgment (e2) preferably exhibits good
j".c:olorat:r.cvn and high heat r351stance. In partlcular it is
'preferable that the organlc plgment comprlse carbon black
.and/or a comblnatlon of at least two organlc plgments.
-Exemplary carbon blacks 1nclude furnace blacks, such as HCF,
" MCF, LFF, RCF, SAF, ISAF, HAF, XCF, FEF, GPF, and SRF; |

thermal blacks,‘such as FT ahd;MT;tchannéllblacks; and




51 skeleton, a rhodanmine |actam skeleton, a fluorene skel eton, .

phenot hi azi ne skel eton, a phenoxazine skeleton, or a Spl jﬁ ran &heleton
Specifically, such heat-sensitive conpounds i ncl ude 4, 4",

tri-s(di methyl am no)tri phenyl met hane, 4,4,',4"- trls(dlethylan1no) 2,2 ;2"
trimethyltriphenyl nethane, 2,4',4"- nethylldenetrlsphenol

4,4, 4"-met hyl i denet ri sphenol ,

4,4 -[ (4- hydroxyphenyl)nethylene]bls(benzenean1ne) 4,4';

'[(4 am nophenyl ) net hyl ene] bi sphenol ,- 49'-[(4- . _

~am nophenyl ) et hyl ene] bi s[ 3, 5- dlnethylphenol] 4,4 -[(2-

“hydr oxyphenyl ) net hyl ene] bi s[ 2, 3, 6- trlnethylphenol] 4--

s oy PR ARy I R Htlcns gy b usea singly ox
'hydroxyphep c%ﬂﬁ#ﬁ*ﬁ%pe]bls[Z nethylphenol] 4- [b|s(4-" _

hydroxypheny ) et hoxyphenol , 4,4'-[(3-;

nsmﬁwsssss%ss%%smsssmm

3 Eigﬁggpwr%l@%# %‘ﬁ"?et A eng]%td["?eg%?yg% oot pherﬁd‘éx (1c)

2, 2" - [ (2, oW Bl e S+lgi Bty I :
4,4 - %54 hydroxypﬁ%ﬁyl)netgyiene]ngF%ﬂ%’G trlnethyﬁ%ﬂeﬁg] nt

4, 4" - [ (2-hyndiipey ABENYlR), Mty lieneldy s[4 cywal,olsexylesd  gwst g, pbanoll;lo,g
“4 4' [ (3- hydroxyphenyl)nethylene]bls[2 cyclohexyl 5- nethylphenol]

| -[(4- nwdrquvyphesyl A, hMJ.’ﬁﬁe]llTHBS[ 2-4,C hafge X W5 05 rwdwllmenab]s,. 4
_January 2007
166 168, 173, 180,  and 185. Orange pigments 1nclude for
':exampie;rPigment.Oranges 13,-31. 36, 38, 40, 42, 43, 51, 55,
| 59, 61, 64, 65, and.71; Red pigments_include,'for example,
,Pigment‘Reds 9,_97{‘122,'123; 144, 149, 166} 168, 176, 177,
180, 190 192, 209, 215, 216, 224, 242, and 254." Violet
plgments 1nclude -for example, Plgment Vlolets 19, 23, 29,
32, 33, 36, 37, aud_38. Blue plgments‘lnclude, for'eXample,
Pigment Blues 15 (15:3, 15:4, 15:6), 21, 22, 60, and 64.
Greeﬁ pigments inoiude,:for example, Pigment Greens 7. 10,‘
36, and 47. | | | | |
The 1norganlc plgment (e3’ is preferably an 1nsulat1ve
2meta1 compound. A less 1nsulative plgment negatlvely
'affeots the_funct1on_as ‘an’ insulating leyerf For example,,
in a.lumiuescent'elemeut of an orgeniC'eiectrolumlnescent
::device, such a plgment could cause a short 01rcu1t to result,
1 in a serious problem H Such 1nsu1at1ve metal compounds
-1nclude manganese ox1de, tltanlum ox1de, t;tanlum oxide

nltrlde chromium oxide, vanadium'oxide,-iron oxide, cobalt




- 52 4,4 -1(3- nethoxy 4- hydroxyphenyl)nethylene]bls[2 cyclohexyl

5- nethylphenol] 4,4 -1(3,4 d|hydroxyphenyl)nethylene]blshg 4.ﬂ)ﬁhphenol]
4,4 -[ (3, 4- d|hydroxyphenyl)nethylene]bls[2 6-. dlnethylphenofuiuary (3 4
di‘hydr oxyphenyl ) met hyl ene] bi s['2, 3, 6-tri net hyi phenol.], 4-

[ bi.s(3-cycl ohexyl - 4- hydr oxy- 6- met hyl phenyl ) net hyl] -1, 2- benzenedi ol ,

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

4",4"' (1 2-et hanedi yli dene)tetraki s[ 2- nethylphenol]

4,4, 4", 4" -(1, 2-ethanedi ylidene)tet+ a0 sf2,, 6- dlnethy{phenOI], , SR
4,4, 4" 4" - (1,4 phenyl enedi net hyl i dene) t etraki sphenol, 4,4',4",4""'-(1, 4-
phenylened|nethylldene)tetrakls(z 6- di net hyl phenol ), 4, 4" ' B

L3(/§r Qi%ﬁéﬁy B%I%W e% ][oggl?edl W phenoﬁ] coinp% r%j%gpreferrEd

hydr oxy ]4 t ]
4,4 - [(23%ydro G‘ g met hoxy E‘Eeny %lbcl ene J“lr%[ gﬁt&qﬁet hyl. phenol ]

22,2 -[(2- nme,

i i %(3 r oxy rret hopr enyl ) rret hyl. ene%;]I bi s[tér gﬂ%lb {ﬂyl %ﬁ%{: }5
4, 4 I L

213, 21 % E4 &Lym?r oxyp?leny:ag g E?ﬂ enﬁ%gﬁ%ﬁ%% hmﬁlygﬁg %moz, B-Mn0z,

XY R ohy! exrdBhisdws N joy | Akl bpRendl

2,2" -[(3- hyd#%xyphgﬁilhﬁgthylene]%?s[B 5, 6ﬂ¥r|ng¥hglgﬂgngffed

2, 2" - [ (4preapamientndraitiane ldiralizis Grilzd oE o henidnese oxide .
2,2'-[(4-hydroxy- 3- ethoxyphenyl)nethylene]bl3[3 5 4 January 2007

is 100 nm or less, and more preferably 60 nm or 1ess. The .
_prlmary partlcle size can be obtained by the arlthmetlc mean .
using an electron mlcroscope
| Preferred titanium oxide nltrldes are generally
expressed by - TlNuop (0 < &< 2.0, 0.1 <P < 2. 0). The
'. prlmary partlcle 51zed of the. tltanlum ox1de nltrlde 1s
_.?preferably;;OO nm or less, and more preferably 60 nm or less,
-as‘the manganese oxide. _ | | | N
‘The heat—sensitine compound (e4)IMay be a generally-:
.useddthermo'sensitive dye or pressure sensitive dye. IOther
compounds maj also be used.  The heat—sensiti#e compound may
‘be those'which‘color by Changing the'chemicai structures or.
state of electrlc charge by the action of acldlc groups |
-ex1t1ng in the system durlng heatlng, or those Wthh color
" by thermal oxidation reactlon or the llke w1th the- oxygen in
the air. ‘The skeleton structure of the heat sen51t1ve
compound is formed of; for example,ia tr;arylmethane
.skeleton, a_diarylmethane skeieton,'a fluoranthene skeleton;

E ;-a bislactone skeleton, a phthalide skeleton, a xanthene




53 di met hyl phenol |, 4, 4' - [ (2- hydr oxy- 3 |
met hoxyphenyl ) met hyl ene] bi s[ 2- (et hyl et hyl ) phenol | ,. 4 4Jmmmw?007

% .}[(3-hydroxy-4-nethoxyphenyl)nEthyIehe]biS[Z- (”Ethy'ethy')phen

-[ (4- hydroxy=3- nethoxyphenyl ) nmet hyl ene] bi s[ 2- (et hyl et.hyl ) phenol ],
[ (2- hydroxy- 3- nethoxyphenyl)nethylene]bls[ 3,5, 6-. trlnethylphenol]
[(3 hydr oxy- 4-

nethoxyphenyl)nethylene]bls[S 5, 6- trlnethylphenol],.Z 2'

[ (- hydroxy 3- nethoxyphenyl)nethylene]@lsz 5,6- t |nethylphenol]
-[(4- hydroxy- 3- - et hoxyphenyl ) net hyl.ene] bi s[ 2- (nethylethyl)phenol]
-[(4- hydroxy 3- ethoxyphenyl)nethylene]b|s[3 5, 6- trlnethylphenol]

4-ddlideon 3 £ L 2.3 Srndidgieahdiphenel |

roxy 3- net oxXyp eny nethy en bIS[2 (1, 1- dlnethylethyl) 5-

ed“%ﬂen&blf‘le{z(ﬁ@yg{mﬁn %dﬂ%t £l SeAe oA Qﬂ%yl phenol ],
hydroxyphenyl)nethylene]bls cycl ohexyl phenol ], .

h

3-

4-dpadishorie ta TE Aty el i i%a 104E) ety Hhanddnsitive
2- hydroxy 3- net hoxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl phenol 7,

e 4onetdiex yphenyd et hyl ene] bi s[ 2- cycl ohexyi.phenol- ]
-[(4- hy r oxy- 3- et hoxyphenyl ) net hyl ene] bi's[ 2- (1,-1-

et hy| afdiy (aGnaeHyydmpirena diphbnd/ Inle(thdnedr oxye3, 4™ - |
t hoxyphenyl ) et hyl ene] bi s[ 2- cycl ohexyl - 5- nethylphenol], 4,4 -

- 4"-net hy ltidenetid tefhamyid ohexyd -, 3 rvttrhiyletteriot i pi i Lk thamear y>‘2007, |

2,4',4"-methylidenetrisphenol, 4,4',4"-methylidenetrisphenol, .

rANA

”-h-bl\)-h-h

1 \< 1

h

=3

-[(
[ (4-
lp
4,4 - (
4,4 -[(
4,4 -[(
4,4 -] (8-
-4,
di
e

gbbhbb

j

4'4'4[(4-hydroXyphenyl)methylene]bis(benzeneamine); 4;4 -

| “[{4- amlnophenyl)methyleneIblsphenol 4,4'-[(4-
amlnophenyl)methylene]bls[3 5~ dlmethylphenol], 4,4‘5[(2—

- hydroxyphenyl)methylene]bls[2,3,6 trlmethylphenol], 4~
[biS(4—hydroxyphenyl)methyl]-2-methoXyphenol,.4{4;-[(2— '
hydfokyphenyl)methylene]bis[Z-mefhylphenol] 4,4'-[(4-:
hydroxyphenyl)methylene]bls{2 methylphenol] ES [blS(4—

| hydroxyphenyl)methyl] -2~ ethoxyphenol 4, 4'-[(3—.
'hydroxyphenyl)methylene]bls[2,Gfdlmethylphenol}, 4,4'5[(4f
"hydroxthenyl)mefhyléne]bis[2'6—diméthylphenol} 2,2'—[(4f
“hydroxyphenyl)methylene]bis[3 5- dlmethylphenol} 4,4 ';[(4F‘7
hydroxy 3- methoxyphenyl)methylene}bls[2 6- dlmethylphenol],r.
“—[(2 hydroxyphenyl)methylene]bls[2 3.,5- trlmethylphenol]
~[(4 hydroxyphenyl)methylene]bls[2 3,6- trlmethylphenol]
4'-[(2- hydroxyphenyl)methylene]bls[2 cyclohexyl 5— }
‘methylphenoll 4, 4'—{(3~hydroxyphenyl)methylene]blg[2- o
.écyclohexyl 5- methylphenol] 4, 4 -[(4~ | |

jhydroxyphenyl)methylene]bls[2 cyclohexyl 5- methylphenol],"f




54 [(3,4 di hydr oxyphenyl ) net-hyl ene] bi' s[ 3, 5- di net hyl phenol ], _
-4, 4" -1(3, 4-di.hydr oxyphenyl ) et hyl ene] bi s[ 2- (nethylethyl)@E 2007 o
- 2,2'-1(3, 4- di hydroxyphenyl ) net hyl ene] bi s[ 3, 5, 6-trimethyl p enol’ 4, 4" -

[ (3,-4-di hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl phenol ], : '

3,3 -[(2- hydroxyphenyl)nethylene]bls[5 nethylbenzene I 2 d|oI]

‘4, 4" -[4-[[bi.s(4-hydroxy-2,5- .
,d|nethylphenyl)nethyl]phenyl]nethylene]bls[l 3- benzenedlol

4, 4' - met hyl enebi s[ 2- [ di (4- hydr oxy- 3—*ﬂ%@hylphenyl)]nethyl]phenol

4,4' -methyl enebi s[ 2-[di (4- hydroxy- 2, 5-di net hyl phenyl )] net hyl ] phenol , 4, 4'

- nethylenebls[z [d|(4 hydroxy 3, 5- d|nethylphenyl)]nethyl]phenol

4,4' -met hyl e -
cycl ohexyl’- 4- hyc?rsoxy 6- rfet%;ﬂydﬁgr}l{yl )kﬁeny ))I/rie]tglt?e]ﬁge]blsiz cyclohexy
(3, 5- di mef_nd i nReyPhanyd ey | ensnkirdrie r@l@&@ﬂ&bﬂ%@qlﬁls[z_

3, 3-bi s(p-di nethyl am nophenal )-6- 'di met hyl am nopht hal i de,

3, 6- bas(%éﬁ;M@Hdlq)fwozr'armv 4Jdﬁwaﬂd>@m§ﬂglqln@t&@menems[z 65

2-(2-chl oroani I'i no) - dlethylanlnofluorane 2-chi oroanilino)-6

- di butyl argipqid r@i&,olzr N4J\I—4}|J1qrgzwj_am no- 6- di et hyl am nof | uor ane,
- 6- dlethylanlno benzo[ a] - fl uorane,

2,2' - bi s(@igfiraapeng))mh thy e mﬁzmm@wrmea:hylmdemmm-e)
1, 3-di met hyl - 6- di et hyl am nof | uor ane, 2- -

.f_anlllno qbﬂﬁd&AcﬁbﬂhHﬂﬁgﬂ4ﬂnhyﬂﬁdxy4ﬁumeﬁhYﬂphenyl)methyl} -1, 2--
j,bls(dlnethylanlno) 10- benzoyl phenot hi azi ne, 3-di et hyl am-no 4 January 2007
T - benzenedlol 4,4, 4“ 4"'-(1,2- ethanedlylldene)tetraklsphenol :

4 4' 4", 4" -(1, 2 ethanedlylldene)tetrakls[2 methylphenol] |
4 4',4", 4"V - (1,2~ ethanedlylldene)tetrakls[2 6—
; dlmethylphenol], 4,4 .,4" 4“'—(1 4--
‘phenylenedlmethylldene)tetraklsphenol 4,4", 4“ 4“'-(1 4-
phenylenedlmethylldene)tetrakls(z 6 dlmethylphenol) 4,4 -
[(2—hydroxyphenyl)methylene]bis[3-methylphenol], ,7 e[(3?
,hydroxyphenyl)methylene]bls{3 5- dlmethylphenol], 4,4 i—[(z-
_hydroxy 3- methoxyphenyl)methylene]bls[2 5- dlmethylphenoll
4, 4'-[(2 hydroxy 3- methoxyphenyl)methylene]bls[2 6---
Q1methylphen01], 2,_ -[(2-hydroxy-3- |
|  methoxyphenyl)methy1éne]bis[3 5~dimethylphen01] 2, 2’-[(3—;
7hydroxy 4- methoxyphenyl)methylene]bls[3 5- dlmethylphenol],
4'-[(2- hydroxyphenyl)methylene]bls{2 methylethylphenol],
» 4 4'-[(3- hydroxyphenyl)methylene]bls[2-methy1ethylphenol}
4 —[(4 hydroxyphenyl)methylene]bls[2 methylethylphenol],
-[(3 hydroxyphenyl)methylene]bls[3 5,6~ trlmethylphenol],
‘—[(4 hydroxyphenyl)methylene]bls[3 5,6~ trlmethylphenolj

  2 2 —[(4 hydroxy -3- ethoxyphenyl)methylene]b::.s[3 5-




N 55 6- chloro 7-((3- ethoxyethylan1no)fluorane 3- dlethylan1no 6-

- methyl -7-anilinofl uorane, 3 trlethylanlno 6- et hyl - 7- - ani Lipafl. gﬁﬁne ‘and
- 3- cyclohexylan1no 6- met hyl - 7- ani | i nof | uorane. Anong these,. conpounds
~havinga triaryl net hane skeleton and contai ning a hydroxy group are
particularly preferable because of high coloring temperature and hi gh heat
‘resistance. Those conpounds may -be used singly or in combination. The
“conpound having a triaryl methane skel eton and containing a hydroxy group
may be ester bonded with a naphthoqui Bdnedi azi desul fonic acid to be used
~as the quinone diazide conpound. The content of the colorant or
~constituent (e) is preferably.in the range of 1 to. 300 parts by weight

relative qine tHA g 0y 41+ fpddi JJver or constituent (a), and
nore preferably i'n the range gﬁﬂlo 9% 200 parts by weight. A colorant -

~content  Gfe tAUSPHE 131 thaftleh b i B ime t1RAG HiA. Yo BT SN pantent to

reduce the adhésion strength "between the résulting photosensitive resin

“coat i ng mmmrm_@@o%ﬂflmﬂ{ﬁ)eﬂé]ws[Iﬁast one used the
- above-describe colorants (el’). to(e4), and may be, for.exanple, (1) a dye-

- 0or an or gadsthyiednsi1l) phienio)l 13 m)qt'w[qmﬁrd,@ag two dyes or. organic

"plgnents (iii) a mxture of at 1east one dye and at |east one organlc'
) pi gnent, rr(ath)o:qprhantyﬂr)meﬂ:hya.tedeqastts [me(néti@mwwyla(iﬂienoll, 2,2'-

[(2 hydroxy 3~ methoxyphenyl)methylene]bls[3 5 6-'
'1tr1methylphenol] 2,2'e{(3-hydroxy—4-

methoxyphenyl)methYlene]bis[3,5,6-trimethylphenol]; 2,2
[(4-hydroxy-B-methoxjphenyl)methylene]bi#[3,5,65 -
-trimethylphenol] 4, 4'~f(4 -hydroxy- 3- |
ethoxyphenyl)methylene}bls[2 (methylethyl)phenol] '-[(4-7

'”hydroxy 3- ethoxyphenyl)methylene]bls[3 5,6- trlmethylphenol]
E -[{(a- hydroxy 3 ethoxyphenyl)methylene]bls[2 3,6-

_ trlmethylphenol}, 4,4 '—[(4—hydroxy—3—
‘ methoxyphenyl)methflene]bis[2—(1 1—dimethy1éthjl)#§-
‘methylphenol], 4,471(2- hydroxyphenyl)methylene]bls{2—

- cyclohexylphenol], 4,4"-1(3- hydroxyphenyl)methylene]bls[2—
'cydléhexylphénol] 4,4'-((4- hydroxyphenyl)methylene]bls[2—‘
cyclohexylphenol}, 4, 4'-[(2 hydroxy -3-
methoxyphenyl)methylene]bls[2 cyclohexylphenol} 4;4?—{(3—:

_'hydroxy—4-methoxyphenyl)methylene]bls[z—cyclohexylphenol];
4" -[{4-hydroxy- 3 ethoxyphenyl)methylene]bls[2 (1 1— '

‘ dlmethylethyl) -6- methylphenol] 4,4 —[(4—hydroxy-3—.'

 ethoxyphenyl)methylene]bis[2-cyclohexyl—5—methylphen61];

4,4',4"-methylidenetris[2-cyclohexyl-5 -methylphenol], 2,2'-




56 - heat-sensitive conpound and at |east one dye, or (v) a- n1xture of -at
. least one inorganic pigment and at |east one heat- senS|tuw§n AL
~Sol vents used in the present invention include polar aprotic solvents,
~such as N-methyl-2-pyrrolidone, y- butyrolactone, N, N—dlnethylfornan1de

" N, N-di net hyl'acet ani de, = and di net hyl sul f oxi de, ethers, such as

t et rahydrof uran, di oxane, and propyl ene gl ycol nnnonethyl et her; ketones, .
such ‘as acetone, nethyl ethyl ketone, diisobutyl ketone, and. diacetone

al cohol ; "esters, such as ethyl acetatéiipfopylene gl ycol - nbnonet hyl et her .
~acetate, and ethyl lactate; and aromatic hydrocarbons, .such as:tol-uene and-
xyl ene. These solvents may be used singly or in conbination. The sol vent

cont ent W%3pﬁehﬁh§ﬁk%xbgpkgﬁlﬁ%gg qungqbgg[325QQQmﬂﬁH ﬂﬁéﬂ@m ght relatlve;‘

to 100 parts by wei ght yner or constituent ~and nore
pr ef er ablgy 4in [{(Ae 4 ﬂ&%%d&&y%%@nﬁ)%e@ﬂgl%@]%ﬂ@{2’51‘3' ght A method for

formng a heat resistant resin pattern of the photosensitive resin

pr ecur sor e@mRASthiyan poknidlq , Qrgseqq3lqyent|on wi Il now be descri bed.. The_
phot osensitive resin precursor conposition is applied onto a substrate.

- The subsH&hwr@s&ypﬁ@wll)mthanembhsI[|3m5t@dtt:qme&h?:upmimvyaf er,4'ceramc,
gal lium arsenide, netal, glass, an insulative netal oxide film. silicon. .
',f nitride, [q3, MT@uhyheo&g@he&gunm&thylbhe}mamnmmdyammnnayﬂgheﬁomanuary 2007 .
| 3,3'?[(2fhydroxyphenyl)methylene]bis[5rmethylbenzene<1,2- |
'"dlol] 4,4 '-{4- [[bls(4 -hydroxy-2,5- | |
dlmethylphenyl)methyl]phenyl]methylene]bls[1 3- benzenedlol]
41,4’ —methylenebls[z [di(4 hydroxy 3-
methylphenyl)}methyl]phenol 4, 4'4methylenebls[2 [d1(4—
hydroxy- 2,5~ dlmethylphenyl)]methyl]phenol 4 4°' -
 methyleneb1s{2 [di(4- hydroxy 3,5~ '
dimethylphenyl)]methyl]phenol,.4;4‘?ﬁethylenebis[z-[di(3;
cYclohexy1¥44hy&roxy—6-mefh?lphéqyl)]methYI]phenoi; 4,4'~
‘7(3,5—diméthyL—4—hydrbxypﬁenylméthylene)~bis(2,6% .
'aimethylpnen§1), 3}3—bis(p—dimethjlamigcphenol};6—l
'f'dimethylaminophthaiide,'3,s;bis(dimethﬁlamino)fluoraneey--
‘(4'—hitrb)?aminolactam,‘2-(2—chloroaniliho}—6~‘ -
diethylaminpfluorane; 2—(2echl0roanilino);65.
dibutylamianluoraﬁe, Z;N,N—dibehzylamino;G-
diethylamindfluorane,-GFQiéthylamino—benzo[a}—fludrane; 
2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetraphenyl-1,2"-
 bi(imidaz6ie) ‘1,3- dlmethyl 6- diethylamlnofluorane, 25
Aanilino-3-methyl—6—d1butylam1nofluorane, 3,7- |

‘bis(dimethylamino)-10-benzoylphenothiazine, 3-diethylamino-




57 performed by spin coating using a spinner, spray coating, roll coating,
or slit die coating. The thickness-of the coating dependg gn, golid |
content in and the viscosity of the conposition, but is genera y set SO
as to be 0.1 to 150 ‘tun -after drying. Then, the substrate coated with the
phot osensi tive. resin precursor conposition is driedto forma coating. The
~drying is preferably performed at a tenperature in the range of 50 to 150C-
for a period of time between 1 minute and several hours with an oven, a.
hot plate; or infrared rays. The photds®nsitive resin precursor coatlng‘is :
exposed to actinic rays through a mask having a desired pattern. For the
exposure, Wlight, visible light, electron rays, or X rays are generally

used a5 IERIELE (F2KInoRLBERAR no e Q%L?%ge%ea&e;tﬁgaatnm&_ gLhe

i-line(365 n or g- mercury lanp is

- used. Fopethg1f o aml 1R o%h ud ARRL - BERSANSA dBSid) eRRelt e - 7T om the

phot osensiti.ve resin precursor conposition coating,; - predet erm ned areas’

of the cgakifAfo®hGoruieSClhed BAd ?é&em&%aﬁ%-%tﬁteﬁmequent ly renoved .
wi'th a devel oper.. Preferably, he devél oper is an aqueous sol ution of an

B alkallneaﬁggagumquorggeh ast et ramet-hyl anmoni um di et hanol am ne,
. -di et hyl am noet hanol , “sodi um hydr oxi de, potassi um hydroxi-de, .sodium

-~ carbonate, pOAnsﬁgUﬂneaéboaampouﬁasehﬁvhﬁgt detriheyhinbanhns, sneteybﬁm ne,
dlnethylantne di net hyl'am noet hyl 4 January 2007 -

Cand contalnlng a hydroxy group are partlcularly preferable

“gbecause of high colorlng temperature and high heat

h re51stance.r_Those compounds may be used-51ngly or in
combination; The compound having a trlarylmethane skeleton
“and contalnlng a hydroxy group may be ester bonded with a
-naphthoqu1noned1az1desulfonlc acld to be used as the guinone
,dieZidejcomponnd, - |

The‘content of the colorantlorfconstituent (e) is

| preferably in the range of 1 to-300 parts by weight relatlve
,'to 100 parts by weight of the polymer or constltuent (a),
dand,more.prefetably in the range of 10.t0e200‘perts-by

. fneight;- A colotant'oontent of more_than 300 parts hyrweight :
tleads to a low resin COntent_to‘rednce the adhesion:strength .
'between the resulting photosensitite_:esin.coating‘and the |
substrate. | | |

Constltuent (e) 1s at least.one used the above- descrlbe

;colorants (el)'to (e4) and may be, for.example,-(i) a.dye
.or an . organlc plgment tii) a minture of at 1eaet two dyes
or organlo plgments (111) a mixture of at. least one dye and

at least one organic plgment,'(lv)-a-mlxture ofrat least one




58 acet at e, di.net hyl am noet hanol , ' di met hyl am noet hyl nethacrylate

~ cycl ohexyl am ne, ethyl enedi ani ne, or hexanethylenedlan1ng N-o95g cases,
. pol ar-solvents, alcohols, esters, or ketones may be adde fohe: aqueous
~alkaline solution singly or.in conbination. The polar " solvents include
N-net hyl - 2-pyrroli-done,” N, N dinethylformam de, N, N-dinethylacetanide,

di et hyl sul f oxi de,” y-butyrol actone, and di net hyl acryl-am de. The al cohol s
~.include nethanol, ethanol, and isopropyl alcohol. The esters include ethyl
| act at e and propylene‘glycol nmononet hiy$é et her acetate, and the ketones

i ncl ude cycl opent anone, cycl ohexanone, isobuthyl ketone, and nethyl
isobUthyI ket one. After devel opment, the substrate is rinsed with water.

‘For ri nsﬂeﬂ& t%ﬁﬁs}é% poq}n(&)rg}*d alsr.uC.!.ha'.-:1.5""!:s oq{ 8&3&% %rr (%propy

al cohol, ‘or an ester, suc as eth |"act'at e .or ‘ene egcoI nnnonethyl

ether aceial@rdE bt A e (o 18,0 forgm(ya?e&ﬁﬁ%nﬁtat@%as% hgated to a

-~ tenperature of 200 to be trans nto a heat-resistant resin

- coating ﬂééﬁnséﬂaﬂ%iﬁglaaﬁﬂéhﬂéuSed in stages or continuously to a
predeterm ned range, - and, thus, heat treatnent is perfornmed for a perlod

of -tinme bet wegd1FeRtBULESaRAH éhaog&aseﬁw inQ¥aTRbe. 1hBeuAal b@fl.ﬁr' s heated =
to tenperatures at 130C, 200C, and 350C for 30 m nutes each

~ Al'ternat iagiotid holveatsr Budh heANBS I I 0GP re/RIcHe) §-1 0 400C over -a -
.period of 2 hours so that the tenperature |linearly increases. 4 January
. 2007 - butyrolactone N N- dlmethylformamlde N N dlmethylacetamlde,

" and dlmethylsulfox1de; ethers! such as tetrahydrofuran,
dioxane, aﬁd propylené!glycol monomethyl ether; ketones,
éudh'asracetone, merhyl éthfl-ketoneh'diisobﬁtyl_ketone,hand'
diacétdhé alcohol; eSters,‘such'as ethyl‘acefate,rpropyiene

‘glycoi monomethyl-ether acetate;.and athyl lactate; and
“aromatic hydroéarbohs, such as toluene and xylene. 'These
soivehts may bé~u5ed singly or-in combination.. |

The solvent content is preferably in the range of 50 to
2,000 parts by welght relatlve to 100. parts by weight of the;

. polymer~or constituent-(a) and more preferably in the range
_of 100 to 1, 500 parts by Welght.

: A method for formlng a heat r351stant resin pattern of
Athe photosen51t1ve resin precursor comp051t10n of the

‘ ‘present 1nvent10n will now be descrlbed.

The photosen51tive-re51n“precursor composition is
'applled onto a substrate. The Subatrate may'compriae- but
not limited to, a srllcon wafer ceramlc galllum arsenlde
‘metal,rglass,'an 1nsulat1ve‘metal oxide_film, silicOn_

- . nitride, or ITO. 'The applicationrbfvthe composition may be




- 59 The resultlng heat-re5|stant resin coating is used as a pa55|vat|on
fil mof semconductors, a protective film of - sen1conductgjmﬁh§ﬂgﬂﬁs, an
insulating interlayer of mul tilayer wires for high density packing, an
insulating . | ayer of organic el ectrol uninescent devices, and other filns.
EXAMPLES The present invention will be further described with. reference
" to exanples, but it is not limted to these exanples. In the exanples, the
phot osensitive resin’ precursor conposition was eval uated according .to the
foll owi ng, (1) Wbrkability of Pattern ¥brration Preparation of
Phot osensi tive Resin Precursor Coating: The photosensitive resin. precursor
conposition (hereinafter referred to as varnish) was applied onto a 6

inch silifory : : %yg%- Qﬁﬁ$&§ fe egﬁheg, ! woul d be
7 m and masfﬁ?%ﬁafﬁgf%%gi 3&%5 ordQB E?ﬁﬁ?gs hot pngge
~(coat er - deyiel QRAYcIMY Kof STRUIAL Wk i %Tolﬁm ELaeiidid g8 ted to forne,

- photosensitive resin precursor coating. asurenment of Thickness: The -
‘thi cknessasataing ke petrld ¥ aefﬂeersdlrﬁoaiﬁdftenaen% e e Al wer e

nmeasured at a‘refractive index of . 629 wi t hRandaA STM 602 manuf act ur ed by
,Dal ni pportlﬁﬁrdi‘ﬁ@o%l-lﬁ.@iﬁr )blﬂ:OQ.Z; g@lerally set so as to be 0.1 to 150
| um after drylng
Then, the substrate coated with the photosehsitive
're51n precursor comp051t10n is dried to form a coatlng. The
 dry1ng is preferably performed at a temperature in. the range
-of 50 to 150°C for a period of tlme between 1 minute and
eereral hoﬁrs with an oven, a hot plate, or infrared rays;
.‘The photoeensitive reein precursor coating is exposed
to-actinio rays tﬁrough a'maSk havihg a desired pattern.
FOr,the-exposure,_UV 1ight,'viSib1e light, electrOn rays, or'
.X,rays are geﬁeraiiy used.as‘theractinic.rays. .Preferably;.
in the present invention, the i-1ine(365 nm), h-line (405
nm), or g-line (436 nm) oftalmeroury lamp is used. |
For the formation'of‘a heat—resistande resin pattern
'_:from‘the.phdtosensitive resin precursor compoeition coating,
,predetermlned areas of the coatlng are subjected to exposure'
| and are subsequently removed with a developer.. Preferably,_
;the developer 1s-an aqueous solutlon of an alkaline compouad,
such asttetramethylammoniuﬁ,-diethaaolamine, |
diethylaminoethanol, sodiom hydrokide,-potassium hydroxide;
| sodium.oarbonate, potaseiam'Carbonate, triethylamiae,. |

| diethylamine,‘methylamine, dimethylamine,.dimethYlahinoethylv g




-~ Mg. Co., Ltd. the t hi ckness  of the cured coating, at a 'refractlve - ndex.

-of . 1. 773 Exposure: The photosen3|t|ve resin precursor cg Eﬁ exposed
“to i-line radiation of 365 nmfor varied tine periods through-a“reticle in
which ‘a pattern was. provided, using an exposure apparatus (|-L|ne st epper

DSW 8000, manufactured by GCA). Devel opments An aqueous sol ution of 2.38%
"tetranethylannnnlunl hydr oxi de was sprayed onto the exposed coating for 10 .
-seconds at a rotational speed of 50 rpmwith a coater- developer Mark-7,
produced by Tokyo El-ectron Linited. -TH& .coating was allowed to stand for
60 seconds without rotation, then rinsed with water at a rotational speed
of 400 rpm and dried by spinning at a rotational speed of 3,000 rpm for

Seconfis+ 4l C W dtd 19 14mRH %Bi_t' h ﬁhogtﬂgiure and

'developnent the exposure tine - (hereina ter erre as the optlnum

eXpoSUr € ety e | Uyl MheyAdmiel: ethﬂ%n%%qaﬁﬁﬁ%e gattern (IL/1S) was

determined. Cal culation of Resolution: The resol uti on was defined as the
smal | est huixzeeth l@heﬁ%{rﬂﬁfé‘ f%ﬁ%@mevceéeesub%ﬂaer sbh%eatsl mum exposure

‘ztlne 4 January 007
: ) alcohols, esters or ketones may be added to the. aqueous
alkallne solutlon SLngly or 1n comblnatlon The polar
,:solvents 1nclude N- methyl 2 pyrrolldone, N N- _
'dlmethylformamide N, N dlmethylacetamlde, dlmethylsulfox1de,‘-
Y= butyrolactone, and dlmethylacrylamlde. ‘The alcohols |
1nclnde methanol, ethanol and 1sopropyl alcohol The
.esters 1nclude ethyl lactate and propylene glycol monomethyl
ether acetate, and the ketones include cyclopentanone,
cyclohexanone, 1sobuthyl ketone and methyl 1sobuthyl ketone
After development the substrate is rlnsed with water. For:f:
_ r;nslng the substrater-alcohol, such.as ethanol or 1soprop§l'
.:;alcohol or an esterl such as’ ethyl lactate or propylenef
glycol monomethyl ether acetate may be added to the water :
Then, the pattern_ls heated to a temperature of 200 to
‘500°C to'be_transformed'into a heat-resistant resinrcoating_\
.film.' Temperatoreris;raised in stages or continuoosly,to a
dpredetermiped rahge; and; thus, heat:treatmeht is performed;
 for alﬁeriod ofltimelbetween 5 minuteés and 5 hoﬁre. For
example, the pattera;is_heated to temperatures at 130°C,
: 2o0°c, and 350°C for 30 minutes eachl._. -_ Alt'ernatifrely,‘ the |
_.pattern is heated from room temperature to:400fc over‘a‘t

E period of ‘2 hours so that the temperature linearly lndreases,ﬁ"




- to peeli mytEstlaydh vBatdotige highr el;srest:srsecpatmed@mrdn) AinEta atdmgy e

Curing:  The resulting photosensrtrve resin precursor coati ng was
heat-treated with an inert gas ‘oven | NH 21CD, nanufacturqqﬁ%&dgﬁmy1herno
Systens Co., Ltd., at- 140C for 30 m nutes, subsequently at easi ng
tenperatures to 3500 for 1 hour, and at 3500 for 1 hour; ina nrtrogen gas
~flow . (oxygen content: 20 ppm or | ess). Thus, a cured coatrng
(heat-resistant resin frln) was forned. Calculatron of Degree of Shrrnkage
- The degree of shrinkage is determned according to the followi ng equation:
- Degree of ‘shrinkage (0). _ (prebaked to2?ing thickness - cured coating

t hi ckness)/ prebaked coating thickness x 100 (2) Evaluation of Storage
Stability after Exposure After -exposure, the coating was allowed to stand
in‘a yell ow meemHedRd.tidh)/mdd) -reki48 aheUre sard coheandey sl aped: asThe
resulting coating was evaluated for. the photosensitivity, the.degree of.

shri nkagepassitird hion eSOl 6O e diRMAHdYSN.a prasteciione £i1d) J2val uation
of Adhesion to Substrate The cured coating was provided with incisions at
‘interval ssaficbmindide elaudrtsy tah hgunwt g ik ealaysis of and then

~subj ected to'a pressure cooker test (PCT) for 100 hours and subsequently

‘resulting in less than 4 January 2007 62 . '
, 1ayer of organlc electrolumlnescent dev1ces, and other films.

‘EXAMPLES
The'present‘invehtion will be forther described withf7

'reference to exampies,'bUt it is not limited to these
'examples; In the examples' the photOSensitive resin

precursor com9091t10n was evaluated accordlng to the
'-follow1ng."

(1) Workability‘df_sattern Fdrmation
~ Preparation of Photosensitive Resin Precursor'Coating:

The photosensitive resin precursor composition

(hereinafter-referred,to as varnish) waS‘appiied‘onto a 6-

inch silicon wafer so that the thickness of the prebaked_

tcoatiﬁglwould be 7_pm, and was' then, orebaked at 12050 for
3 minutes on a hot plate (coater developer Mark 7 | |
Vmanufactured by Tokyo Electron Limlted) to form a
‘photosen51t1ve resin precursor coatlng | |

Measurement of Thlckness | -

| The thicknesses of the coatlng after prebaklng and
.after development were measured at a refractlve 1ndex of

1.629 W1th‘RamdaA STMrGOZ manufactured,by Dalnlppon Screeﬁ:'




10 exfollatlons was detern1ned to be good; the sanple resulting in 10 or .
"nore-exfoliations, bad.- The PCT was performed under satuqa%ggnﬁgggjtlons’
at. 121C and 2 atnospheres. Synt hesi.s 1: Hydroxy group-contalnihg acid
~anhydride (a) In 100g of ganmma-butyrol actone (GBL) were dissol ved 18.3 g
(0.05 nDI) of 2, 2-bis(3-am no-4 hydroxyphenyl)hexafluoropropane(BAHF) and
34.2 g (0.3 nol) of allyl glycidyl ether under a dry nitrogen gas flow,
and ‘the solution was.cooled to -15C. Into the solution was dripped 22.1 g
“(0.11 nol) of trimellitic anhydride chf®rtde. dissolved in 50 g of GBL such
‘as not- to increase the tenperature of the solution to nore than 0C. After
~the conpletion of dripping, a reaction was. perforned at 0C for 4 hours.

- The resuliiggg 86! Uth.en; ase candagnad W LR at and put
into 1 L of@toluene to yield aci d anhydrﬁ%% % r%?()%%\l |~ 0 OH

- F3C F3 H f£ A8civE i thdrhysk i des{3) SWntheS|s 2 Fwdroxy group cont ai ni ng
di am ne conpound (b) In 100 nlL of acetone and 17.4 g (0.3 nol) of

propyl eneexpaddee was di ssol ved 18.3.g (0.05 nol ) of BAHF, and the 4 January
2007 63
: . The photosen51t1ve resin precursor coatlng was_exposed~

to i-line-radiation of 365 nm'for varied‘time periods
.through a retlcle 1n which a pattern was prov1ded u91ng an
.exposure apparatus (i- llne stepper DSW 8000 manufactured by
Gcay. | '
_‘Developmentr
An aqueous solutlon of 2.38% tetramethylammonlum
hydrox1de was sprayed onto the exposed coatlng for 10
seconds at a rotat;onal speedrof-solrpm\wlth a coater:
developer.Mark—j, produced by Tokyo Electron Limited. 'The_
.coating was allowed to stand'for 60 seconds without rotation}
then Tinsed with water‘atla'rotational speed'of.400 rpm;”and‘
dried by spinning-at‘a rotational speed of 3,000 rpm'for-10'
seconds.- o
Calculation of Photosensitivitf:j
-.'nAfter exposure‘and development, the exposure'time
(hereinafter referred to as.the optimum exposure‘time) forr
':formlng a 50 um 1:1 line- and- space pattern (1L/1$) was -
determlned.
'dCalculation of Resolution-
The resolutlon was deflned as the smallest size of the B

pattern formed by exposure for the optlmum exposure time.




- solution was cooled to -15C. A solution of 20.4 g (0.11 nol) of |
4-nitrobenzoyl chloride in 100 nl..of acetone was. slomﬁy,QUEEPedzéﬁgo the

-sol ution above. After the conpletion of dripping, the mXxture s al | oned. -

to react at 15C for 4 hours and then warnmed to roomtenperature. The
resulting white precipitate was collected by filtration and vacuumdried.
-at 50C. The precipitate in a weight of 30 g was placed in a 300 niL R
stainl ess autoclave and dispersed in 250 m..of nethyl Cellosolve, and 2 g
of 5% pal l.adi um carbon was added. Hydedbgen was introduced into the
~autoclave with a balloon to performa reduction reaction at room
tenperature. After about 2 hours, it was ensured that the balloon did not
defl ate .and then the reaction was finished. After. the conpletion
of the reactron, the catalyst or palladium conpound was renoved by

(i1 tration augd e adiel VB%o-RAUeIRed b 3Lalaky-CLaRaaLor o

- yield di am ne "Conpoun altin I"am ne conpound was used
- Wi thout ‘pgé:%ﬂp%é% HR QP 148N I_é’aa@ %‘g:(rpllﬁﬁ”ﬁ% Di amine (b) -
Synt hesi s 3: droxy group-contal ning ditfam ne (c) anuary 2007 64 In 50
M of . acehanerAchi by ot et AWML, , Lta., at 140°C for .

30 minutes, subséquehtly étfincreasing‘téﬁpératures.to.BSO?C_'
 fbr 1 hour, and gﬁ 350°C-for 1 hotf; in a nitrégen‘gas flow =

(oxygen cbﬁtgnt: 20‘pgm or less);,:Thus, a- cured anting
'(heat~resistaﬁt'resiﬂ £ilm) was formed.
Calculation of Degree of Shfiﬁkage:
| The’degree of shrinkage iS‘detefmined according to the'u
folldwing equation: | |
Degree of shfinkége,(%).=_(prebéked‘coéting thickness -
éﬁ:eddqating'thickness)/prebakéd'coating thickness x‘100 
‘(?)-EValuation'of Storage Stabilitf'aftér EXposure |
| Aftér-expoéﬁré, the coating was alloﬁédlto staﬁd—in a
7lyellow room (23°C, 45% RH) for 48 hdurs‘and then developédf
The5tesuitiﬁg coating was evaluated for'the'photpsensitivity;
the'degree bf‘shrinkage, and'thé-résolution of'the:varnish,_'
.as,above; | n |
- {3) Evaluation of Adhesion to Sﬁbstgate
‘The cured coating was pfovided'wi£h in¢isiQns‘at
inﬁervals1of.2 mm like a grid with 10 r&Wé ahd—lo columns,
‘anﬁ then'suﬁjectedito_é pressure cooker test (PCT) for 100
'houfs‘and_subséqueﬁtly topééling.test'With Sellotapé.

(fegis;eréd-tradema:k).' The sampié,reshlting-inrless than




oxi de was di-ssolved 15.4 g (0.1 nol) of 2-am no-4- nitrophenol, and the | .
sol ution. was cooled to -15C A solution of 11.2 g (0. 055JQ%£¥§507 o

i sopht hal oyl chloride in, 60, nL of acetone was dripped into the sol ution
- above. After the conpletlon of drlpplng, a reaction was perforned at 15C

for 4 hours. Then, the reaction mxture was warnmed:to roomtenperature.to
produce_preC|p|tate. The precipitate was collected by filtration. The . .
‘precipitate was dissolved in 200 nL of GBL, and 3 g of 5% pall adi um carbon
was added to the solution, followed -b§2stirring. hard. Hydrogen gas was

I ntroduced to the reaction mxture froma balloon. The m xture was stirred
until the ball oon becane such as not to deflate anynore and further

stirred fy hhes lJoen stirrin',‘the_a
'palladlungégﬁgghn tl%ngp&%%%ggggﬁ%n$“¥fﬁgt|on nd ?ﬁ%hS%ﬁ@ Sol uti on- aas _
condenseg_, stuﬂ_ﬂl%'gf ltnhqoo(rg&gln%a_le \éQJfHE 1%@ ab%\ﬁcf‘ryﬁ Lapat o,  Et hanol '

was .added to the condens solution to recryst thus crystals

~of the t3/48HHAEP %ﬂ@&@@t@d‘%dﬂt‘lo‘ﬁﬁ@& \12‘\1 c 'éln\d M2 OHg HO

D amine (c) 4 January 2007 - Synt hesi s "4: —FN roxy group-containing
-dlantne @%h&§@ﬂgygdn.of acetone and 17.4 g (0.3 nol) of propylene

Synthe51s 1: Hydroxy group- conta1n1ng acld anhydrlde (a)
7 In 100 g of gamma butyrolactone (GBL) were dlssolved
. 18. 3 g (0.05 mol) of 2,2- b:l.s(3 amino- 4- :
‘hydroxyphenyl)hexafluoropropane (BAHF) and 34.2 g (0 3 mol)
of allyl glyoldyl ether under a dry nltrogen‘gas flow, and
the'solution was.cooled to -15°C.  Into the solution was
dripped 22.1 g (0.11 mol) of trimellitic anhydride chloride
jdiSSOlved in 50 grof-GBL Suchias'not.to increaee the
-temperatarerofethe'solution to more than.oec} .After the
completioh of drippiog, a reaction.Waseperformed'at 0°C for
. 4 hours. The_resultihg solution was condensed with‘a rotary
evaporatOr; and_puf‘into'l L of toluene to yield acid

' anhydride_(a):

Acid Anhydride {a) -

- Syntheeis 2--Hydroxy group-containing diamine oompound (b} v
In 100 mL of acetone and 17 4 g (0.3 mol} of propylene

ox1de ‘was dlssolved 18 3 g (0 05 mol) of BAHF, and the _




- oxide was dissolved 15.4 g (0.1 nDI) of 2-am no- 4 nltrophenol,,and the
sol ution was cooled to -15C A ‘solution of 20.4 g, (0,. 11|ﬂ%@
4-nitrobenzoyl chloride in 100 nL of acetone was gradually ar%peJ |nto

.the solution above. After the conpletion of dripping, a reaction was.
performed at -15C for 4 hours,. Then, the reaction nmixture was war ned to

‘roomtenperature to produce preC|p|tate -The precipitate was: collected by-
filtration. Then, crystals of the target conpound were obtained as in’

‘Synthesis 2. NH2 H H2N OH Dianmine {d§3Synthesis 5: Quinone diazide
conmpound (e) In 450 g of 1, 4-di oxane were. dissolved 16.1 g (0.05 nol) of.
Bi sP-RS (trade nane, produced by Honshu chemical Industry Co., Ltd.) and

26.86 9 (@ s BodrRiPAUIsIediAZgieaul o Ao G iy a dry

nitrogen gas - fl ow, an t enper at ure of e 'sol ution was allowed to be
room t enpgyiay Wie. 41}11@:?65&:&(8;1 1brfael 4 A o< ok cladalas 2007 66 _

10.12 ;g of ‘triethylam ne was "dripped iI'nto the solution above such as not
to increagwiie dﬁfﬂiﬂ!@tiﬁﬁ: tih 336 19t 3B BbovA | eagiid:PRig, the mixture

was stirred at 30C f 2 hours. - The triethylanmine salt was renoved by .
fl|trat|®mm@l§ﬂiﬁh of dripping, the mixture was allowed to react at .

- —15°C'for 4 hours and:then.warmed to room temperature; The
resultlng whlte pre01p1tate was collected by flltratlon and
vacuum- drled aﬁ 50°C,

The preclpltate in a ﬁeight of 30 g was placed in'a.300
JmL.sfainless autoclave and dispefsed in 250 mL of mefhyl-
Cellosqive, and 2 g of 5% palladiumécarbon was added. |
Hydrogen was introduded:into,therautoc1ave.with a ﬁalloon te
perform a,redﬁctionlreacfion ef reom femperature.' After:
about 2.houfs; it was ensured that the balloon did not

'-deflate anymore and then the reactlon was. finished. After
the eomplethn of the reaction, the catalyst or palladium

. compound was removed by‘fiitration, and.theiﬁrodnct was
cendeﬁsed-With arrotary‘evaporator to-yield diamine‘compopnd
(b). - The resulting_soiid_diamine compoupd was used‘without

_being processed.

Diamine (b)

Synthesis 3: Hydroiy‘group-containing diamine (c)




filtrate was put into water. Then,. the resul ting ~precipitate was coIIected-*f

by filtration. The precipitate was dried in a vacuum drygr
~qui.none ‘di azide conpound.(e). HZHZ 0O \ C\ C\ \ N2 QJE&%E%Q&QgZ

‘Qui ricone Diazide Conpound (e) 1 1 Synthesis 6: Qui none di azi de conpound
. (f) In 450 g of 1, 4-dioxane were, dissolved 15:31 g (0.05 nmol) of | :
TrisP-HAP (trade nane, produced by Honshu chemical -Industry Co., Ltd.).and
-40.28 g (0.15 nol) of ‘5.napht hoqui nonedi azi desul f.onyl chiori de in a dry.
“nitrogen gas flow, and the tenperaturé4of the solution was allowed: ‘to be
roomtenperature. A mixture of 50 g of 1,4-dioxané and 15.18 g of
~triethylam ne was dripped into the solutlon and qui none d|a2|deconpound

55é7m27pai2ar&%"5%86ﬁ§y9%%‘%% SR LD R B Jonuary
oxide was dissolved 15.4 g (0 1 mol) of 2- amlno 4- . =
~ nitrophenol, and the solution. was cooled to -15°C. A
solution of 11.2 g'(0.055”m01) of.iSophthaloylrchloride in
_GQ mL.of acetone wae dripped ihto the solution above. After
the'completion of.dripping, a-reactioh_wae'performed at;%
15°C for 4 hours. Then, the reaction mixture was warmedito;i
'lroom.temperature to produce precipitate. The~precipitate
- was collected by flltratlon. o
| _The pre01pitate was dlssolved in 200 mL of GBL _and 3 g
ofls% palladlum—carbon was added to the solution, followed
by stirring,hard. Hydrogen gas was introduced to the
reaction‘mixtﬁre.from_a ballOOn. The_miituregwas stlrred
uﬁtlllthe'balloon became such as not to deflate anymore, and
further stirred for another 2 hours with the‘balloon.'
attached; After stirring, the palladium compoand ﬁae
Vremoved by flltration and then the solutlon was condensed
to half the orlglnal volume with a rotary evaporator
Ethanol Was_added to the condensed solution to recrYStallize;

. and, thus,,crYstals of the target compound were obtained.;

H2N :W/@Hf | NH,
'_ \_ '\©:oi-P | %OD/ B

Diamine (c)




Synthesis 7: Quinone diazide conpound (g) In 450 g.of 1,4-dioxane were -
~dissolved 21.22 g (0.05 nol) -of TrisP-PA (trade..nane, prqgmﬁﬁg anshu
_.chemcal Industry Co., Ltd.), 26.86 g (0.1nol) of 5- 4 26 :

‘napht hoqui nonedi azi desul fonyl chloride, and 13.43 g.(0.05 nol) of :
~4- napht hoqui nonedi azi desul f anyl chlorlde in adry nitrogen gas flow, and .
- the tenperature of the solution was “allowed to be roomtenperature. A
m xture of 50 g of 1,4- dioxane and 12.65 g of ‘triethylam ne was dripped
into the solution, and quinone di azt d& conpound (g) mas prepared as - in

~ Synthesis 5. 3 0H3 0 QO \~pC ~ 00 N2 N2 ~=J CHh~ 3 _ 0Qlo02 12

Qui noneDi azi de Conmpound (g). 2 1  Synthesis 8: Cuinone di azi de. conpound‘(h).'

I n-450 fb henol A
iRsod gégEgﬁféiﬁ'QX??9§$%%919§§§§2¥§9§%%mﬁ o didnfihe TRy Of bi spheno

naphthquInonfﬂl@@odﬂﬁubfoa&étshéoahdelvn4a dtw Q'ﬁ69938f9§§0p§lgﬁe and the o
tenperature of the solution was. allowed t roomtenpérature. A mxture

of 50 g @kibedwdis0¥aBRoaRd 1&.142 g0 (@ 1f rfdoqt)h)blfa@ %ﬂ.l%wirl pped into the
SO|UtI0n and
‘ nltrophenol and the solution was cooled to -15°C A
solutlon of 20 44 (0 11 mol) of 4-nitrobenzoyl chldtide in
100 mL of acetone was gradually dripped into the solutlon
Vabove.' After the completlon of dripping, a reactlon wasj"
performed at ~15°C for 4 hours Then, the react10n~mlxtu:e
- was warmed to room temperature to ptpduCe precipitate."The :
"'pr'ec:ipitate was _.cellected by filtration. Then, erystale of

the target compound were obtained as in Synthesis 2.

| - CNHp
| H |
o -

" Diamine (d)

SYnthesis'5%3Quin6ne'diaéide;cempbundi(e)

In 450 g of 1,4-dioiane Were.diseolved 16.1 g (0.05
‘mol) of BisP-RS (trade name, produced by Honshu'ehemical'
Indﬁstry Co., Ltd.) and 26;86 g (0.1 mol) of 5-
'naphtho@uinonediazidesulfonyi chloride in atdty nitrdgen ges
‘flow, and the temperature of the solution was allowed to bhe

~room temperature A mlxture of 50 g of 1, 4 dloxane and -




_qw nonedi azi de corrpound (h) was pr epar ed as in Synt hesis 5. O CH3 N2 OO

. C. 0OQ @ CH3 Quinone Diazide Conpound (h) i 02 Corrpounds %waﬁg%q%whenm I C
hydroxy group, photo acid generators, and thermal |y cross- :

conpounds used in the exanples and conparative exanples are as follows: H
i~ OHi HH 2 H2C'CH2 C H2CUC. CH2 HO H2 HO OH OH Bis-Z BisP-RS OH OH
CHB 0Ol OHH HHR2 OH - WG "/ C-0;, Hv HCG /| OH CH3IHO I~ .I1. "
i OH CH3 OH BIR-PC OH Tri'sP-PA TrisP-HAP 4 January 2007 69 H3c-~ - + -
.c3F"303 I\ c, F9s03: [ _~ s+ 0- - H2 - 66 - :

10.12 gfof:triethY1aminerwas dripped into thersolurion abbve
such as not: to increase the temperetﬁre to 35°C_er'more.
After dripping, thejmixture Was.erirredlat 3040 for 2 heurs.
.The‘triethyiamine selt was rembved,bj filtration‘and-the
f;lltrate'Was put into water; - Then, the resultn.ng
'precibitate was,epllected;by filtratlon. The preclpltate
wes dr-ied-in:a vacuum dryer. to ,ji'eld ‘quinone diazic_le -
compound (e) - ' e' | o ‘
AL o, q&”z '
802
Qumone Diazide Compound (e) : - o |
1 o1

.Sypthesiés: Qﬁinone diazide compound,(fj
In 45-0 g of 1, 4—dio:£aﬁe were dissolved 15.31 g (0. 05 .
“mol) of TrlsP HAP (trade name,.produced by Honshu chemlcal
-Industry Co. Ltd.)_and'40.28 g (0.15‘mol) of 5-
.naphthoquinonedidzidesﬁlfonyl chloride in a dry nitrogen gas
flow and the temperature of . the solutlon was allowed to be |
-Areom temperature. A mlxture of 50 g. of 1,4~ dloxane and |
15J18 g of'rriethylamlne was drlpped into  the solutron,‘and

quinone diazide compound (£f) was,prepared.as in'SyntheSis 5.

Quinone diazide.c:omp_oun_d "




‘OH2 \ | 65+ O - WPAG 314 WPAG505 WPAG 567 O H3 H3 / \ S+ 0+ CH3 H3C-c .0
S+ CBF"SC8 O CH3 WPAG 350 WPAG 360 4 January 2007 70 I\ ? o) 4 o H3C

S+ O CH3 H3G~ ~' S+ CAF9SO3 |+ NGB o0 cH3. WPAG 372 BDS-168"#Y

Di phenyllodonlun1 Nitrate H3 $+ CF3S03 CH S+ C7F15000 - WPAG 315 1mPAG-422

H3 H3C CH CH3 t\ | | / CH-CH3 H S03- +S-(/ _~ s+ H3 ¢ so3 C% H3C . 3 HC 3

- 67 -

| o
EILTTUREAW )

'Synthe51s 7 Qulnone d1a21de compound (g)
Vl In 450 g of 1,4- dloxane were dlssolved 21 22 g (0.05 .
mol) of TrlsP—PA {trade name produced by Honshu chemleal-
”-induStry Co.. Ltd.), 26.86 g (o 1-mol) of 5- |
_naphthoqulnonedlaz1desulfonyl chlorlde, and 13. 43 g (0 05
jmol) of'4—naphthoqulnonedlaz1desulfonyl chloride 1n a dry
' nltrogen gas flow, and the temperature of the solutlon was
allowed to be room temperature. A mlxture of 50 g of 1,4-
.dloxane and 12.65‘9 of trlethylamlne was drlpped 1nto.the
solution, and qulnone d1a21de compound {g) was prepared as

in- Synthes1s 5. S A ST o _
0Q - N, -
@c°ﬁ'°@-- - O

oq - .
Qumone Diazide Compound {(g). o . 9

, Synthesis 8: Quinone diazide compound (h)
In. 450 g of 1,4fdioxaherwere_dissolved 11.41 g (0.05

_mol) of bisphenol A and 26.86 g (0.1 mol) of 4-




CHCH3 | \ ./ | CHCH3 HC HC WPAG 419 | \ / | S+ OOCCF2CF2C00" +S

WPAG- 461 4 January 2007 71 O HBCOH2G- NxN- CH2OCH3 H3COH % cgg(%gﬁ

OH H3COHPCCH2OCH3 - HBCOH2C- NON- CH2OCH3 HO B 5 h o~ r -~ ~ p HER P Boocs
H3C-? CH3 NI KALAC MX-270 TMOM-BP CH3 DVOM PTBP H OH p N- CH2OCH3 H3COH2C
CH20CH3 H3COH2C N N- CH2OCH3 ~ N- CH2OCH3 H3CO .OCH3 H CH3 NI KALAC MX- 290
DVMOM PC NI KALAC MX-280 OH HOH2C CHROH HBC-(~-CH3  CH3 DM.-PTBP Exanple |-
In 50 g of N-met hyl - 2- pyrrol i done (NWP) were dissolved

- 68 -

naphthoquinonsdiazidoSulfonji chloricé in a_dry‘nifrogen gas

"‘flow;fand-thé tempsraturé of fhe'solution was allowed to be
room témperafcre;‘ A mixfure'of 50_gaof-1,4-dioxans and‘.
10.12 g ,'of' triet_hylami_na was ‘dripped into the solution,z and ,

| Quinone*diazide,compouhd (h) Was prepared as in Synthesis 5.

CHy ™" = 5
Quinone Diazide Compound (h} - '

Compounds havihg a phenolic hydroky group, photo acid
- generators, and thermally cross llnkable compounds used in

- the examples and comparative examples are as follows-

C | Hy  Hp
s AP qe!
G CHe ®
C HO o
H, “HO © OH © OH
BisZ.  BisP-RS o
. OH A S OH

i HaoHH;OH S \ o
ot 58, fo-

OH \ _ o - OM
. TrisP-PA - B',H PG | . TrisP-HAP -




5.01 g (0 025 nol ) of 4,4 - dlanlnophenyl ether and 1.24 g - (0.005 nol): of -
1, 3- bi s(3- anlnopropyl)tetranethyld|5|onane in a drynltrggenzﬁfﬁ .;OM/ To .
the sol'ution were added 21.4 g (0.03 not) of hydroxy group-co aining acid
anhydride (a) prepared in Synthesis'| and 14 g of NMP, and the nixture was
~allowed to react at 20C for 1 hour and subsequently at 50C for 4 hours.
Then, "a solution of 7.14 g (0.06 nol) of N, N- di et hyl f or mami de -
dlnethylacetal in5 g of NMP was dripped into the reaction mxture over a:
perlod of 10 mnutes. After. dripping,;64.he mxture was stirred at 50C for 3
hours to yield a- sol uti on of Polyner A. “4:January 2007 72 To 40 g of the
polyner A solution were added 2 g of - qui none di azi de conpound (e) prepared
in Synthesis 5, 0. g of WPAG-314 (trade name, produced by Wako Pure
Chemi cal - Industr Ltd.), 1.2 g o KALAC MX-270 (t] name, produced
- by Sanwa Chem cal '., Ltd.). as a | mal |y cross- Ii‘ ol e %pnpound and :

0.1 g of V|n e %§ hane 2T adhesi on- enh; ngl agent t to d
varni'sh A"BEIRg# o S8R ti \@ ; mcefeS??recur

'_resultlng'varnlsh s eval uated YOf wbckability of patpeng fé%nﬁt on,.‘
st orage st.abi Iity er exposure, - he5| on to thestrate °as
described above. gfle 2 In 50 g o=RAP was di ssol veo .1 g (0.025 nDI)

of hydroxy groﬂﬁﬁﬁﬂ alnlng dlamwm%qiw prepared in SyMFﬁ@éWS 2

WPAG-350 o ] © . WPAG-360




. eval uat ed

ina dry nrtrogen gas flom1 .To the sol.ution were added. 17 5 (0 025

. mol)..of hydroxy group-containing acid anhydride (a) prep @%Pthesrs
-1 and 30 g of pyridine, and.the mi.xture was allowed to reac % for
hour. After the .conpl etion of the reacti-on, the solution mas put into 2 L-
of - water to produce precipitate, and the precipitate was collected by
 filtration. The precipitate was dried for .20 hours in a vacuum dryer of
“80Cto yield Pol ymer B. In-30 g of GBL were di ssol ved 10 g of solid Pol ymer
B, 2 g of quinone diazide compound {fJOprepared in Synthesis 6, 0.1 g of
WPAG 505 (trade nane, produced by Wako Pure 4 January 2007 73 Chenical
I'ndustries.Ltd.), 2 g of a thermally cross-Ilinkable conpound TMOM BP
(trade name, producegsby Honshu Chenmical Industr ., Ltd.), 1«5 g of
‘Bis-Z (trade nane, ced by Honshu Chem cal | stry . Co., ), and -

0.2.g of m -am nophergkt ri et hox srlanetocylreld , isthei x o
_phot osensi t i ve | ). de _priec r_conposi tcr he gbtrng vrrﬂ h was
Tt ‘q":i ertie fornat | stora &€ stability arter.
- exposure, and adhesiging o ? he substrate &¥sdesceFbed above. Exanple 3 In
50 g of NWP were di @ ed 17 g (0.045 nol) of " hxy gr oup- @: ning: . . -
24 g (0.0057w0l) of

- di.am ne conpound (c) “prepared in .Synthesis 3 and
1 3- bi 5(3 am noproW’h?tSeEt rarret hyI disil oxane |‘?‘Psa1°8ry ni t r[mgl@éhymﬁﬁmfuh-ow

_ , 7 , _ L " Nitrate
o 2 <: :>— S+ CFs80; ' @ : ‘ o
o T CHg e .._S+ s
| © WPAG-315 : ‘ ' WPAG-422
H3C" o ‘ ‘ ' H3G\
CH-CHg : © CH-CHy
CH SOy ' S S C —S0;

] CH - +8
H30 . . o
. CH-CHy ?
_ HaC :

OF e 10
!

. 50y
o Hl = -

' CH-CHy -

o HG '

WPAG-419 . -

WPAG-461 -




" To the solution were added 12. 4 g (0.04 nol) of 3,3 .,4, 4 -
di-phenyl et hert et racar boxyl i ¢ anhydri de (ODPA) and 21 g of %ﬂﬁ the :
mxture was al lowed to‘react at 20C for 1 hour -and subseéJ@NﬁF§ 50C for
2 hours. To the reaction mxture was added 0.98 g (0.01 not) of,naleic. :
anhydride, and the mixture was stirred at 50C for 2 hours. Then, _ :
'sol-ution of .14.7 g (0.1 nol) of N, N-di net'hyl f or mam de dlethylacetal :in 5
g of NMP was dripped into the mixture. over a period of 10.m nutes. After
“.dr.i ppi ng, t he mxture -was stirred at 5aC-for 3 hours to yleld a solution
of - Polynmer C - - ---- --------- -- 4 January 2007 74 In 30 g of ‘the

pol ymer C solution were di ssol ved 1.6 g - of qui none diazide conpound (g)
“prepared in Synthe5|s 7, '0.05 g of WPAG- 567 (trade nane, produced by Wako

Pure Chem td hicéH of achhgemally cross-ldmkabl e
conpound %%pﬁd‘“{i@chane 3pr oduged-p Qﬁoﬁs hu Cheon -¢Hydass ry Co.
Ltd.),. and HCEH NpGHﬁmmmophenJ#% hoXysil ane to ﬁ Varni sh C
bei ng a photosen3|0|ve pol yi mi €@ cur s6HQkposi t i on! SGTgaCH$esult|ng
~varnish was A\t gst.d-gr wor kabi |1 ttern formatio 3storage
“stability after exposure, and adhe5|oﬁﬂ@gﬂﬁthe subst r attMOMsPEBECr i bed
above. Exanple 4 In 70 g of NMP were %;ssolved 6.08g (0..025 mol) of

‘ H ,

o=<'\k CHOCHS - jy.Gom,e CHOCHs H300H2C%NQNfCH2§)CH3 |

| ﬁ_CHZOCHa o 6Ff' ~ HgCO OCH3- |
NIKALAC MX-200 DMOM-PG - NIKALAC MX-280

OH . .
HOHG-¢"-CH,OH
© HiG-G—CHj :

CHy

DML-PTBP

"Example 1

| In 50 g of N- methyl 2 pyrrolldone (NMP) were dlssolved
5.01 g (0. 025 mol) of 4,4'- dlamlnophenyl ether and'1,24_g_,
(0.005 mol),of 1,3—bis(3—aminoprobyl)tetramethyldisilexane
in a-dry nltrogen gas flow To the solutlon were added 21. 4
g (0 03 mol) of hydroxy group contalnlng acid anhydrlde (a)
prepared in Synth351s 1 and 14 g of NMP, and the mlxture was

| allowed to. react at 20°C for 1 hour and subsequently at 50°C‘

_ for 4 hours. . Then a- solutlon of 7 14 g (0.06 mol) of N,N-

-dlmethylformamlde dlmethylacetal in 5 g of NMP was drlpped |
1nto the reaction mlxture over a perlod of 10 mlnutes.'
After drlpplng, the mlxture_was stirred at 50°C for 3 hours

to yield a sp1ution of quymer:A. -




~~hydroxy group-containing dianmine conpound (d) prepared-in Synthesis 4, '
4.51 g (0.0225 nol) of 4,4'-diam nodi phenyl ether, and 045 H;%X)OZS nDI)
of 1,3-bis(3 an1nopropyl)tetranethyld|5|onaneln a dry nit ﬁ@% flow -
To the solution were added 24.99 g (0.035 nol) of hydroxy gr oup- contalnlng :
acid anhydride (a), 4.41 g (0.015 nol) of -
3,3', 4,4 -biphenyl tetracarboxyl i ¢ di anhydri de, and 25 g of . NNP at room
~tenperature. The m xture was mlrrajatroom_temmrﬂureforl-Mmr,and
- subsequently at 50C for 2 hours. Thery2 & solution of 17.6 g (0.2 nol) of
~.glycidyl methyl ether in 10 g of NMP was added to-the reaction nmixture and’
stirred at 70C for 6 hours to yield a solution of Polymer D 4 January 2007

75 1n 40g of the pol D sol dj ssol ved. 2,
di azi de_compotRatong y%ipla%i&?“"”ﬁ%@ﬂ*i?l‘l’ ' PRI I ((Tage
d d by, Vitkg Pure ch Lndus 5 N
cross. |1 AP 63 B35 Aetin CRIRRLRE. |R)28GoLEFRe are Shesitcda By Pheua
eni , «and 0.5 h |
nem.ca Fﬁf;ﬁmﬁﬂgéﬁné%%adshgp%%énggedﬁ%%hykgﬁkQSB§G¥Ltbh€E&B9iy5' ane to

yield Va itrve recursor conposition.

~The. resg#n#ﬁg%ﬁ%§'n 2. éigeﬁalu%%e &%ﬁgﬁeOﬁKaEhb'Rxﬁahepghhétn fornatyon,

st or age osure esion to . € substrate, as

._gfesc“ bedh Rt By Blhfa® chimi@ad €b.\MErke)Cad 45 eh¥elaliybosiobS-018 ot ),
- 11nkab1e compound and 0. 1 g of vinyltrlmethoxy51lane as an )
' adhe31on enhan01ng agent to yleld Varnish A being a
photosen51t1ve polylmlde precursor comp031t10n. The
resultlng varnlsh was evaluated for workablllty of pattern
formation, storage stablllty after exposure and adhe51on to
the-substrate, as descrlbed above. |
-Example 2
In 50 g of NMP was dlssolved 15. 1 g (0. 025 mol) of
‘hydroxy group contalnlng diamine (b) prepared in Synthesis 2
in a dry nltrogen gas flow To the solutlon were added 17. 5.
(0 025 mol) of hydroxy group- contalning acld anhydrlde (a)
‘prepared-ln-Synthe51S‘l and_SO g of pyridine, and the
: ?mixtuiezwas allowed to reacf_at 60°C for 6 hour. After the
,eompletion‘bf the reaction, the solution was-put infe 2 L of
water to produce pre01p1tate and the pre01pitate was
'collected by-flltratlon. The preclpltate was dried for 20
hours:in a vacuum,drjer of 80°C to:ylelleolymer_B. |
In 30 g of GBL were dissolved 10 g of solid Polymer B,
2'§-pf quinoue diazide'compeund:(f)preﬁared_in Synthesis 6,

0.1 g of WPAG-505 (trade name, produced by Wako Pure




hydroxy gr oup- contalnlng di ani ne conpound (b) and 0. 50 g (0.002 not) of

1, 3- bi s(3-am.nopropyl )tetranet hyl disiloxane in a dry nitr g eggg flom/ To
the solution were added 17.86 g (0.025 nol) of hydroxy gr %% glnlng
‘acid anhydride (a) and 30 g of pyridine, and the m xture was allowed to
react -60C for 2 hour. Then, 0.59 g (0.005 nol) of. 4-ethynylaniline was
added as an end cap conpound and the reaction was further continued at
60C for another 2 - hours. After the -conpletion of the reaction, the
~solution was put |nto 2 L of water to7precipitate solids, and.-the solids
were collected by filtration The solids were dried for 20 hours in-a
"vacuum dryer of. 8 OC to yield Polyner E 4 January 2007 76- In 30 g of

izl decaaRial ndhgilos S LR Eipa Aoy SRS 11358008 o pure

. Chem cal dhﬂib'iﬁ-[ t | ound.
DMOM PC (étrade nggdedﬁ%%d(utc% bgial—r%ns%ﬁzr@gne’%ﬁcg{ %ggga:;%ggll%gpd )y, 1.5

g of TPPA{du RRE, mrPduced Py HENHL -GhaqGRle st | oaﬁeealbg,d)

and 0.5 g of 3,3 dlan1nod|phenyltetranethoxyd|3|onane to yleld Varnish E-

being a- Hf&iélﬁﬁ%&iéﬂl‘&ﬁoiﬂddﬁﬁi% RICCULIRN, JCOERRPIN.i20 of@- resulting
var ni sh was eval uated for morkablllty of pattern formation, storage

-stabi | i t yanfifricishennastes tianey adkes oo tydeltdmra&lﬂhwﬂ ®einy @escri bed
j above Exanple 6 ' ,

photosen51tive peolyimide precursor comp081t10n The

_ resultlng varnlsh was evaluated for workablllty of pattern

_format;on, storage stablllty after_exposure, and adhe51on to
the substrate,-as described above.
Example 3 : |

In -50"9‘ of NMP were dissoived 17 g (0. 045 mol) of

'hhydroxy group contalnlng dlamlne compound (c) prepared in r

: Synthes:.s 3 and 1. 24 g (0. 005 mol) of 1,3- _bis(3- |
amlnopropyl)tetramethyldlslloxane in a dry nltrogen gas flow.
To-the solutlon were added 12.4 g (0 04 mol) of 3,3" 4, 4=
dlphenylethertetracarboxyllc anhydrlde (ODPA) and 21 g of
NMP and the mixture was allowed to react at 20°C for 1 hour

- and subsequently at 50°C for 2 hours. To the reactlon
mlxture was added 0. 98 g (0 01 mol) of malelc anhydrlde, and
the mlxture was stirred at 50°C for 2 hours. Then, a

_ golutlon of_14.7‘g:{0.1 mol) of'N,N—dlmethylformamide
diethylabetal;in-s g of NMP was‘dripped into the~miktnref-:
over'a period of 10 minutes After drlpplng, the mlxture
was. stlrred at 50°C for 3 hours to yleld a solutlon of

. Polymer c.




Pol ymer F was prepared in the sane nmanner as Exanple 5 except that 0.59 ¢
of the end cap conpound 4-ethynylaniline was replaced mﬁaﬁall &)(0.005
nol ) of 3-am nophenol. In- 30 g of GBL were dissolved 10 ]%a§6% J

-F, 2 g of quinone diazide conpound (f), 0.005 g of VV#K;B?Z (trade nane,
- ‘produced by Wako Pure Chem cal Industries Ltd.), 29 of ~a thermally '
~cross-|inkabl e conmpound NI KALAC MX-280 (trade nane, produced by Sanwa
Chenical Co., Ltd.),1.5 g of BIRPC . (trade name, produced by Honshu

Chem cal Industry Co., Ltd.), and 0—51;40f

3,3 - dlacetylan1nod|phenyltetranethoxyd|5|onane to yield Varnish .F being-fi-i

a photosensitive polyinde precursor conposition. The resulting varnish was

“eval uated 4 J RUaRY 2997thg73812@ﬁ¥0&kgg?hk& no%eggtagggoigégailgn storagea 

“stability. affer exposure esion e substrate, as descrlbed

above. E@% qlen cgi%zg. ofRla® ( gﬂ ;&' oot 19 @fyn%ﬁle's@sp(?l yrrer B.

prepared in I none conpound (9), .01 g of -
WPAG- 314 ( tysn dP'@A@rs%@Uq%a@é RagSlbick dm@ es ltd), 0.5
‘g of a thermally cross- |inkable conpoun NI KALAC WMX-270, 1 g of DMOM PC, ;

0.5 g of cndmidY iBtdesidanga. gnd 10 oF & Indrmall ly cross-linkable
: dlacetylan1nod|phenyltetranethoxyd|5|onane to'yield Varnish G being a

~ phot osensidnipena0 IDMoN-STEY q&Hae nefRROPrddibed Bie HosHu! Ch@miaani sh was |
- eval uated for workability of - i
Industry Co., Ltd.), and 0.5 g of p-~
‘aminopheﬁyltfimethbxysilﬁne to yield Vaxniéh C.being a
.phbtosensifiVe'ppiyimide preburSOrléompositiOn.' The
resﬁlting varniéh was evaluafed‘for wo:kability of pattern
;fdrmation, storage'stabiiify after'expOSure, and adheSion to
. the substrate, as deScribed‘abové. | | '
' Example 4
In 70 g of NMP‘were.dissolved'6.08;g*(0.025 mol) of |
hydroxy:groub?containing_diamihe'compound (d) prepared in
SyntheSis 4,.4.51'9_(0.0225 mol) of 4,4’¥diaminodiphény1
_ether, and 0.62.g.(0;0025'm§l)=of 1,3-bis(3-
aminopropyl)tetramethyldlslloxane in a dry nltrogen gas floW;
To the solution were added 24.99 g (0.035 mol) of hydroxy
7g:oup—cpnta1n1ng acid anhydrlder(a), 4.41 g (0.015 mol) o£
:'3,3',4,4';bipheﬁyltetracarboxfiic dianhydride, and‘25 g qf
NMP at room temperature. The mixture was‘Stirred at room
_:tempe#atﬁré for 1 hqﬁf, and suﬁsequéntlyiét'SOfC forlz hours;
‘lThen; a solution of 17.6‘97(0.2 mol) of glycidyl methyl,
ether in 10 g of NMP was addéd‘to the reactioﬁ.mixturé and

. stirred at 70°C for 6 hours to yield a solution of Polymer D.




pattern formation, storage Stability after exposure, and. - adhesion to the
‘'substrate, as -described above. Exanple 8 In 30 g of the P mer: £ sol ution
‘were dissolved 1.6 g of quinone diazide conpound (9), 8£&b S- 109
(trade - name, produced by M dori Kagaku -Co.., -Ltd.), O. 01 g of WPAG- 567
(trade name, produced by Wako Pure Cheni cal Industrles Ltd.), 1 g of a
thermally cross-linkable conpound DMOM PTBP (trade name, produced by
Honshu Chemi cal Industry Co., Ltd.), .and 0.5 g of
rn}acetylanlnophenyltrlnethoxy3|lane {cﬂyleld Var ni sh H bei ng a

phot osensitive polyinide precursor conposition.. The resulting varnlsh was
eval uated for 4 January 2007 78 workability of pattern formation, storage

tabilit ft t bed
Shove. éxzmﬁé AR grghsﬁﬂﬁrkﬁﬂgﬁéb‘;% 3OriBg fUBEl hzkgorfRalgssrhnel
et her wag,di afedaa%z?la% RrPoui )(1of BAdparad idr B anvﬂersqg,era ga@s of | ow,

and the sol ution was cooled to -15C. A’ solution of 14.7 g (0.050 nol) of
di pheny! e har dipoas-bony |( £ rdiaehhaiede prd el Oy Falkodurdl idakdat o the

foregoing solution such as not to |ncrease the tenperature of the mixture
to nore thamdGidd . Hhhe 1cegplogt O K 1IRPIRGs s -lhaKEDIeIr € Was stirred

at -15C for 6 hours to react.. '‘After the conpletion of reaction, the =
.Sol ution dexgdutid KA LAY wcofzg\oat(e;rratd@ mugooau\d@dt Qbypf%ﬂvﬂ tate. The-
Chemlcal Co., Ltd ), and 0 5 g of m—
d acetylamlnophenyltplmethoxy51lane to yield'Varnieh D beihg a
ghotosenSitive-poijimide'pfecurSOf'compositionQ The
- resulting varhish was evaluated for workability of pattern
fofmation; storage stabilitj-after exgosure; and adhesion,to
‘the substrate, as described above. :
- Example 5 a )

. In 50 g of NMP were dlssolved 13. 6 g (0.018 mol) of ,l
~hydroxy group contalnlng dlamlne compound (b) and 0 50 g
(0.002 mol) of 1-3*bls(3—am1n0propyl)tetramethyldlslloxane

ina dry nltrogen gas flow. To the solutlon were added
17 86 g (0. 025 mol) of hydroxy group containing acid

‘danhydride (a) and 30 g of pyrldlne and the mlxture was
rallowed to :eact 60°C for 2 hour. Then, O. 59 g (0 005 mol)
of'4-ethynyianiline Was,added_aelan”end cap compound, and
therreachion Was_furfher-COﬁtinued'ef 60;C for.aHOther-Z'
ehours After the. completion of the feaction'ithe solution-'
was put 1nto 2 5L of Water to precipltate sollds ahd the“

'lsollds were_collected by flltratlon. The sollds were drled

for 20 hours in a vacuum dryer of 80°C to yleld Polymer E. -




~ precipitate was collected by filtration, washed with water - three tines o
and dri-ed in a vacuumdryer of 80C-for 20 hours to yreId P I In 30 .
g of GBL were dissolved 10(g of solid Polynmer G 2g-of qU|nd%§E£ l'azi d
~conpound (f), 0.01 g of WPAG 314 (trade nane, produced by Wako Pure -
~‘Chemical Industries Ltd.), .1 g of a thermally cross-Iinkable conpound
DMOMt PC (trade nane, produced by Honshu .Chem cal Industry Co., Ltd.), and
0. 5g of p- anrnophenyltrlnethoxy5|lane to yield Varnish |1 belng a o .
phot osensi tive pol ybenzoxazol e precur sk —conposition. The resulting
varni sh was eval uated for workability of pattern formation, storage
stability after exposure, and 4 January 2007 79 adhesion to the substrate

as described ahoyg. o CPNBAALLYE EXaEBlfed Vo' gi sk dobeansosymbetesensitive

polylnrde precursor conposition was prepared in the sane manner as Exanple
_exceply Ugle YRAGLALA B0 (e Koo BRENAXYS1 0300 Pk RRRGNSEY.  The

'resuItrng varni sh was eval uated for workability of pattern formation,

--storageﬁtteleld@ Dmedl o RIRRS Wie Wans padhasien s91 t hedasbst eat Brday,
‘described above. Conparative Exanple 2 Varnish K being a photosensitive

. polyim dg pf @EUES PherfRATNGS iddods -WankRbE A COthpolridh @MEM¥ P OTHtradeas Exanpl e
.2 except that WPAG 505 and m am nophenyl tri met hoxysilane were not used.
. The resulﬂa!meg p&baus:leavm mmﬁmrénmm Industry Co., Ltd.), 1.5 g
e of TPPA {trade name, produced by Honshu Chemlcal Industry
Co., Ltd ). and 0 549 of 3,3"-
”diamlnodlphenyltetramethoxydlslloxane to yield Varnlsh E
belng a photosen51t1ve polylmlde precursor comp051t10n. The .
resultlng varnlsh was evaluated for workablllty of pattern
.=f0rmat10n; storage stabrllty after_exposure, and adhesron to
the substrate, asndescribed above.
o Erampie 6 |
a _JPolymer Fawas‘prepared in the eame manner as Example 5
 ‘except that 0.59 gaof:the end.cap-coﬁpound 4—ethyny1aniline
‘rwas replaced with 0.54 g (0.005 mol) of 3-aminophenol. In
.30’g'of GBL were.dissoived 10 g of solid.Polyﬁer | 2-9‘of
_ duinone diazidedcompounda(f), 0.005 g of WPAG-372 (trade
pname, produced by Wako Pure Chemical Industries Ltd.), 2g of
- a thermally cross-linkable compound'NIKAtAC MX—ZBOJ(trade
"name, produced by Sanwa Chemlcal Co., Ltd Y. 1 54g of BIR PC
.-(trade name, produced by Honshu Chemlcal Industry Co., Ltd.),
and O.Sg of 3,3'-dlacetylamlnodlphenyltetramethoxydls;loxane
.toryield1VarnishpF.being a photosensiti?edpolyimide: |

precursor.composition.ﬁnThe-resulting'varnish Was'evaiuated N




wor kabi ity of pattern formation, storage stability after exposure, and
adhesion to the substrate, as described above. Conparatiyg Exanple 3
Varni'sh L being a photosensitive polyinide precursor conposﬂ{FBn was
prepared in the same manner. as Exanple 3 except that WPAG 567 was not used
~and the thernally .cross- |inkable compound DMOM PTBP was repl aced with

- DML- PTBP * (trade nane, produced by Honshu Chemical Co., Ltd.).. The-

- resul ting varnish was evaluated for workability of pattern formation,

- storage stability after exposure, and 7dhesion to - the substrate, as
~descri bed above, Conparative Example 4 - ---- -- ---- ----- -
- January 2007 80 Blended were 24.82 g (0.08 nol) of 3,3 ,4,4"-

i phenyl ghe GROBlE! Hatanhy doliGe 1bh, 88+8rhlel8apliicgl - butyl
aLcohoI,% Qﬁaég%égggiggél.-%F'trlet y ani%e,'ang _ 0 g gP_NNﬁ9Ln a dry
niiride gagel) Qnolligell Xhdr affBg of! kbl el aubedch d! LAOHLLERRBEAlUre for
'8 hours to ?lelgbg -sgrutlon opgﬁl-n-buty 3,31, 4, 47" ) - o
di phenyl %B%Egetracarboxylate_in_NNP. After cooling the solution to OC,
- 17.13.¢ % -144 mol) of thionyl chloride was dripped into the solution.and
al | oned &Qamgaet 7for 1. hour to yield a solution of "di-n- butyl
3,3 ,4,4"-di phenyl ethertetracarboxyl ate ester -dichloride. Then, a 0.5 L~
flask equi ppednwsdhgaost GBL.eWeddddissolved 10 g of solid Polymer B :

prepared in Example-2, 2 g of guinone diazide cémbdﬁnd {(g),

0;01 g‘ofIWPAG—3l4‘{trade.name, prdduced'by‘wakd Pure

Chemical Industries Ltd.), 0.5 g of a thermallY'crqss—

linkable compound NIKALAC MX-270, 1 g of DMOM-PC, 0.5 g oOf
:'finyltriethoxysilane,'andl0.5 g of 3,3'-
”diacetyiéminodiphénylfetramethoxydisiloxané to yield Varnish.

G being a'photqéensitive polyimide precursor composition.

Thehresulting varnish was evaluated for workabilityldf_

‘pattern fOrmation, storage stability after exposure, and'
-adhesion. to the substrate, as deécribed above.

Example 8

. In 30 g of the Polyﬁer C.301utionAwere_diSsolved'l,sgg :
;ofIQUinone dia#idq cbmﬁound_(g), d.01 g of BDS—lQQ (trade
name, p:oducéd by Midori Kagaku Co., Ltd.), 0.01'9 of WPAG—
ﬁ,56f (t:adé-néme} produded.bj Wako Pu;e Chemica1‘Indus£ries
@td;), 1 g of a thermally cross-linkable compound DMOM—PTBP“
-(éréde.name; pfoduced by Honshu Chemical Industry Co.; Ltd.),
and 0.5 g6fm—acetylaminophényltrimethoxysilane.to yield - |
Vafnisﬂ‘H,being‘é:photoéenSitiﬁe polyimide precursor{

_cdmposition,- The resulting varnish was evaluated for




"a thernoneter was charged wi th 105 g of NWVP, and 26. 37 g (0 072 nol) of

BAHF was added into the flask. The nmixture -was stirred tgjgﬁsso&&ﬁ t he -

‘agents, and 22.78 g (0.288 not). of pyridine was added. Then,

di -n-butyl 3,3 ,4,4 d|phenylethertetracarboxylate ester dlchlorlde

. sol ution was drlpped into the flask over a period of 20 mnutes, with

t enperature nai ntai ned between 0 and 5C. .-Then, the m xture was stirred at
30C for 1 hour. The resulting solution was put into 3 L of water to
precipitate solids. After being cold1éted and washed, the solids were
dried in a vacuum dryer of 80C for 20 hours to yield Polyner H 1In 30 g of
NVP were di ssolved 10 g of solid Polyner H' 2 g of quinone diazide

'fconpoundwb%abqlatg o Hal@BYAT ¥o2RA L1081 s@beagayytaﬁem@ aickeate, and 1

g of a bisphenol A“type. epoxy resin EPIK trade nanme, produced by

Japan Ep@x¥osiieel, Nan@0adnkkioh 6 %h@'@uﬁ%&&h%@ Nhaeaagcelaaataaeaéltlve
pol yi-mi de precursor conposition. The resulting varni sh was eval uated for.

.workab|lggﬁﬁ@hep@ttern formation, storage stablllty after exposure, and
-.adhesion to the substrate, as descrlbed above. Conparative Exanple 5 In 30
g of NP wererdi 5605ved N@pdafd 36| idgPpbyseiol) &F epeyedayD moepaLati ve -

. Exanple 4, 2 g-of quinone diazide' conmpound (h), 0.10 g of '
- di phenyl ieathe wmsnuheabeveand8035@ go o6 dbmetbylahﬂur&a hoayyeld Varni'sh N-
belng a photosensitive

nltrogen gas flow and the solutlon was cooled to —15°C.V A
so;utlon of 14,7 g.(0.0SO mol).of‘dlphenyletherdlcarbonyl .
‘dichloride in 25 g of GBL was dripped into the foregoing
solution-such es'ﬁot_tO'increase the temperature of the
mixture'to more than 0°C. After the completion of dripping,
the mixturerwes stirred at -15’C‘for 6 hours to reacf.
. After the compiefion'oflreection the solufion was put into
| 3 L of- water to produce a Whlte pre01p1tate :The
_pre01pitate was collected by filtration, washed W1th water
three tlmes, and drleddln a vacuum dryer of 80°C for. 20
'hours to yleld Polymer G _. |
In: 30 g of GBL were dlssolved 100 g of SOlld Polymer G,
‘329_of_qu1none dlaz;de compound (£f), 0.01 g of WPAG-314 |
1(tiadeunamef produced_by Wako,Eure Chemical‘Industrdes Ltd.),
' .1.9 of a fherﬁallﬁ crose-linkableVCOmpound DMOM—PC (trade
c name, produced by Honshu Chemical Industry Co Ltd.), and
0 5g of p- amlnophenyltrlmethoxys1lane to yleld Varnlsh I
being-a photosen51t1ve polybenzoxazole preourso:‘comp031tion.
- The resuitiné VerniSh_was.evaluated for Workebility'of

patteru'formation, storage stability after exposure, and




- pol yi mi-de precursor conposition. The resulting varnish was eval uated for
wor kabi lity of pattern forrmation, storage stability afte Sﬁﬁgﬁﬁpe and
~-adhesion to the substrate, as described above. Conparativée

Var ni sh O being a photosensitive polyinde precursor conposition was

prepared in the same manner as Conparative Exanple 5 except that

- dinmethylol urea was replaced with 1,4- bis(methoxyphenoxy)benzene. The

resul ting varnish was evaluated for workability.of pattern formation,

storage stability after exposure, andisadhesion to the substrate, as :

- descri bed above. Conparative Exanple 7 4 January 2007 82 Varni sh: P being. a

phot osensi tive- pol yi m de precursor conposition was prepared in the sane

manner npar.a 4 except, that. EPI 828 was not used. The
resultlnGdggﬁ %ﬂaghgvﬁpggFgﬁtetO?SWSFESBFPGFnggspattern formation, = .
storage tablll % af oiure and adhesi.on to the substrate, as =
descri be 5885 n% e Exanple 8 Bl ended were 32.2 g (0.1 nol) of

_benzophenonetggﬁgﬁs&ngggiﬁ ?ﬁﬂﬁg§%ganﬁggﬁegpﬁiiﬁﬁ{he gecgﬁsgﬁ g

- (0. 21nol ) of xybenzy ture was stirred

Suseauethbostedoh Ge?brihetl 1o 16! BUhRThARnNES o B0 the
m xture ove .
' except that WPAG 314 and v1nyltr1methoxysrlane were not used.
’_The resultlng varnlsh was. evaluated for workablllty of -
"pattern formatlon storage-stablllty after exposure, and
,adhe51on to the substrate as descrlbed above.
nComparatlve Example 2
Varnlsh K belng a photosen51t1ve polylmlde precursor
'comp031t10n was prepared in the same manner as Example 2
.except that WPAG-505 and m- amlnophenyltrlmethoxys1lane were
',not*used. -‘The resultlng varnish was. evaluated for
| workability of pattern formation,‘storage stability after
' exposure, and adhesion to the substrate, as‘describedlabovettn
domparatlve Example‘3 |
| Varnish'L being a phdtosenSitive-polyimide'precursor_
compositlon was prepared in the same manner as Example 3
except that WPAG-567 was not used and the thermally CLOSS~
'llnkable compound DMOM-~ PTBP was replaced with DML - PTBP
(trade name, produced by Honshu Chemical Co., Ltd. ) ‘The
t.resultlng varnlsh was evaluated for workablllty of pattern
formatlon storage stability after exposure, and adhe51on to
the substrate, as descrlbed above.

- . Comparative Example 4




30 minutes. The m Xt ure was allomed to stand for 3 hours to react. ﬁdter

the conpletion of reaction, 20.02 g (0.1 nol) of 4,4 - qhﬁﬂg& e
et her was added, and the mxture was stirred to dlssolve t gents for 30'

m nutes. Then, 0.21. nol of diphenyl (2, 3-dihydro-2-thioxo- 3-

“benzoxazol e) phosphonat e was added at 5 tines, and the  mixture was allomed
to stand for 5 hours to pronote a condensation reaction. The resulting -
slurry mxture was put into a large amount of methanol to wash. The

"~ product was - dried in a vacuum-dryer- a0 80C for 20 hours to yleld Polyner
I, whose p and ginformula (1) have the relationship p +q9q =20. 1n.30 g.

of NMP were dissolved 10 g of solid Polynmer I, ----- ------- 4. January

2007 83 249 g eﬂabao gi§§|§gqébggoggdmggb o 9 gﬁ tﬁhethyleneglycol

divinyl ether to y|eI arni s ng a photosen3|t|ve pol yi m de -

precur sorg 'eteheetemedcarewytlbw QML NS QUAlaealed ol wanlyabi lity

of pattern? mat1 on, storage stability after exposure, "and adhesion to

the Substaf’ﬂrﬁ Lﬁ:ﬁ(ld%ﬁ hQﬁd PAVG (B Hdie Jx Al 1Banded aer e 3.44
g (0.0117 nol) bi s(4- ‘am nophenoxy) benzene, 9.42°g (0.047 rol) of

4,4' - di alrmd“yd'dfhw 19 I?ﬁrdrya'?ﬁtﬁ(deg s WYRw .antrHd 6 iRitEre Gralas

'_gradually stirred to dissolve the agent's conpl etely. Then,
stlrred to react at room temperature for 8 hours -to yleld a

| olutlon_of d;—n—butyl 3,3’ ,4,4{v-
‘diphenylethertetracarboxylateHin ﬁMP. ‘ |
' After cooling the solution to 0°C, 17.13 g (0.144 mol)
of thionyllchloride_was dripped.into'the'solution and
allowed to react for 1[hour to yieid a‘SOlution'of di-n-
butyl 5 3',4,4’- dlphenylethertetracarboxylate ‘ester . |
dlchlorlde Then, a 0.5 L flesk equxpped_w1th a stirrer and
m“;-'a thermometer was-charged'with 105 g of NMP and 26.37 ge
(0.072 mol) of BAHF was added into the flask. The mixture
was stlrred to dlssolve the agents and 22.78 g (0 288 mol)
oflpyrldlne‘was added. Then, the_di—n—butyl 3,3',4,4'-
diphenylethertetracarboxylate ester dichloride soiution\was
_'drlpped 1nto ‘the flask over a period of 20 mlnutes withr
temperature malntalned between 0 and 5°C. Then, the'mixture pf
mas‘stlrred at 30°C for 1 hour. The_resultiﬁg solution was
. pﬁt‘intO'B'L of water to precipitatersolids._ After being . |
‘collected and'maShed the'soiids.were'dried in a_vacdumg
| dryer of 80°C for 20 hours to yleld Polymer H
| In 30 g of NMP were dissolved 10 g of SOlld Polymer H

2 g of qulnone d1a21de compound (g), 0.1 g of




1.24 g (0 0056 mol ) of pyronellitic dlanhydrlde and 15.92 g (0.0513 nol)
- of CDPA wer e gradually added.to the solution and stirred %6 roon&007-'
temperature. After stirring for 2 hours, 0.49 g (0.0029

5- norbor nene-2, 3-di carboxylic anhydrlde was gradual |y added and t he

.m xture was stirred at roomtenperature for 16 hours. Then, 50 g of NVP was
~added to the resulting solution to dilute it with the tenperature -
“maintai ned at -25C. The solution was stirred. at. room tenperature while a
solution of 7.26 g (0.0717 not) ~ of 4r8kthylanine in 30 g of NWP was .
gradually added. A solution of 7.18 g (0.0759 nol) of chloromnethyl ‘ethyl
ether  in 30 g of NWP was . further added--gradual ly. After stirring for 2

hours, t f th |
Fermer at PEHBRATRRRA S Hitee "SR AT 55, oiligieriy A el g?adua| ly
dded t fa { o
Sr egl pi '?a e %g ?ng&édpﬁl B%OR?g:anrhe pr ogugdu\c/\%aezi:/l\i%}shed%ﬂ\imlt th about 5 Lo
of distilded weler ang qr Itg)dgl%l% Wﬂi@lpwgeﬂfg @gﬂﬁos@:lsﬁ%i% to

yield. Polyner J wHose p in formula (1) have the relationship p- + q

=01 dd\éN%&%% orb sk bl Seld &Rl MBIg darrd dh Gasui none
,d|a2|de conpoun (h) and 0.01 g of WPAG 314 (trade nane, produced’ by Wako

Pur e Cherdalud it ¥dr SoridbiLitho off QefttéamisdinRtiimg stahajosensitive

,polylnlde precursor conposition. The resulting varnish was eval uated
. ‘ stablllty after exposure and adhes1on to the substrate as

_ descrlbed above.
“Comparatlve Example 5 7 7 _ }

In 30 g of NMP were dissolved 10 g of_solid Polymer H
prepared in'Comparative‘Example 4, 2 g of quinone diazide "

. 2eompound {(h), O.Io.g of.diphenyliodonium'nitrate, and‘o.so.g
-3of‘dimethylol-urea to yield Varuish'Nrbeing a‘photosehsitive
poiYimide precursor oomposition.l The resulting varnish-was'ﬁ
=eva1uated for workablllty of pattern formatlon Storage
_'stablllty after exposure, and adhe51on to the substrate, as
described above. | .
Comparative Ekample 6.

Varnish G being a photosensitive-polyimide precursor
'composition was preparedriutthe same manner as Cohoarative
Example 5 except that dimethylol urea was replaoed With 1,4—i
bis(methoxyphen03y)benzeue Thedresulting varnish was.‘”'
evaluated for workabillty of pattern formatlon, storage
stablllty after exposure, and adhesion to the substrate as
‘described aboue, :

| Comparative Example‘7-




. for workability of pattern-formation, storage stability after exposure, -

. and adhesion to the substrate, ‘as descfibed above. Cbnparth%e,gﬁﬁnple 10
A sol ution of Polyner K,. whose p and q in formula (1) havemwhéy L
relationship p + g = 0, was prepared in the sane nmanner as Exanple 1
except that -hydroxy group-containing acid anhydride (a) used for Polyner A

.was replaced with ODPA. Then, Varnish S being a photosensitive polyimnmde

conposition was prepared in the same nmanner- as Exanpl e 3 except that the
resulting. polymer K solution was used2nstead of Polyner C solution. The
resul ti ng varni sh was eval uated for. workability of pattern formation
storage stability after exposure, and. adhesion to-the'SUbstrate as

doscrbed aboyg . olapUsEYng007 BP0 EXATD vl 0o AL Philic TphELGBr

.photosen3|t|ve po I'm de pr ctr 8oF conpositio S prep I n the sane

anner %kﬁé%§8&q°£ w%écggg hhHB? Eéer e Yaahh@$S ds oS- atamRound

NI KALAC was repl rmal 1y cross- Ilnkable conmpound

‘DMOM PTBE 2l 1iha %mse&h%&hmlm@@@%t wa¥l Ryt kigRi hoxppel | ane was not
used The restlting varinish was evaluated for workability of pattern .

_fornatloges%hgﬁggevaghggﬂ ek %k%ghaﬁé@0$%&ewd@ﬁéﬁ%ﬁ%ﬁy<HIiyhﬁﬂatn

isubstrate described above. . Exanple 11
,formatlon storage stability after exposure - and adheslon‘to',
;the substrate, as‘descrlbed above.

'hVComparative Ekample 8

Blended uere 32.2 Q.(O.l mol).of' o

benzophenonetetracarboxylic dianhydride, 200 g of NMP, and
26.06 g (0.21 mol) of pghyaroxfbenzyl alcohol,'and'the |
mixture was stirred. subsequently-zl.z_g (0.21 mol) of
triethylamine wasfdripped_into the_mixture over a period of
30 minutes. The mixture was allowed to stand for 3 hours to'
react. After the completion of-reaction 20.02 g (0.1 mol}
of 4,4"'- dlamlnodlphenyl ether was added, and the mixture was

‘stlrred to dlssolve the agents for 30 minutes. Then, 0.21

mol of diphenyl(2,3-dihydro-2-thioxo=-3-

benzoxazole)phosphouate was added at-5'times, and the

lmixture was allowed to stand for 5 hours to promote‘a

condehsation reaction The resulting-slurry mixture was put

-1nto a large amount of methanol to wash. The product was
',_drled in a vacuum dryer ‘of 80°C for 20 hours to yleld S -

'-Polymer I, whose D and g in formula (1) have the_

~relationship p + g = 0.

‘In 30 g_of NMP were dissolved 10 g of solid PolYmer I,




- Varni sh U bei ng a photosensitive polyimde precursor. conposition was
prepared in the sanme manner as Exanple 2 except that VPAQﬁ?%S @E}he
thermal |y cross-1inkable conpound TMOM BP were replaced wi Wﬁg 567 and.
‘a thermally cross-linkable compound DMOM PC and t he adhesi on-enhanci ng

" agent m ani nophenyltrimet hoxysilane was not used. The resulting varnish
was eval uated for workability of pattern fornation, storage stability.
.after exposure, and adhesion to the substrate, as descri bed ‘above. Exanpl e
12 Varnish V being a phot osensitive po8yi Ai-de precursor conposition was
prepared in the same manner as Exanple 1 except that WPAG 314 was replaced
with WPAG 315. The resulting varnish was evaluated for workability of.

| 23&%2[25% PRt o AR e S Bl & 35 Ve o Woei ng”
h
Tanner  ad oy d tfnéﬁ&%ﬁei%eptﬂ‘ﬁﬁﬂ%e% f#%ﬁf YRhi i Qf”b;’eﬁo inkabl e
: g?ons)gulnl rﬁy\ﬁ\ée co%ﬁ%ﬂ%WZ ‘ﬁ%#%(?@%tl ng VS:m shywas-

eval uat eq-JQf1 AHK AR A {sh %a&%&ﬂdhté@rf’@f Wkt OLAGE of fidddph af ter

exposure and adhesion to he substrate, as described above.
formation, storage stablllty after exposure, and adhesion to

‘the substrate as descrlbed above.
,Comparatlve Example 9

Blended were 3. 44 g (0 0117 mol) of 1,4- b1s(4-
waminophenoxy)benzene, 9.42 g {(0.047 mol) of 4,4';
diamihodiphenjl‘ether, ahd'i40-g of ﬁMP, and the mixture was
-gradually stirred to'dissolve the agents COmpletely. Theh,u
1.24 g (o.ooss mol) of pyromeilitic dianhyd-ride aud 15.92 g =
(0. 0513 mol) of ODPA were gradually added to the- solutlon
and stirred at room.temperature. After stlrrlng for 2. hours,

0.49 g (0.0029 moi) of 54norbornene-2,3-dicarboxy11o

anhydride was.gradualiy added, and the mixture was stirrEd
at rooﬁ,temberature for 16 hours. Then, 50 g of NMPhwas
added to the‘resultiug soiution'to dilute‘it ﬁith the
temperature maintained_at -25°C. The solution Was-Stirred.,
at room temperature while a'solution of'7 26 g (0 0717=moi)1‘
of trlethylamine in 30 g of NMP was gradually added. B
solution of 7 18 g (0 0759 mol) of chloromethyl ethyl ether
Cin 30 g of NMP. was further added gradually After stlrrlng

for 2 hours, trlethylammonlum chlorlde was removed by

_filtration w1th“the temperature malutalnedolow. The




Exanpfe'14 Vanhishfx being a phofoéensiti&e polyinidepfecursor conpositiOn
was prepared in the same manner as Exanple 4 except that wgé%ﬁ$§6bfmas o
repl aced with WPAG 461. The ..resulting varnish was eval uate

‘'wor kabi lity of pattern.. fornatlon storage stability after exposure, and
adhesion to  the substrate, -as; descrlbed above. Exanple 15 Varni sh Y _being
.a photosensitive pol ybenzoxazole precursor conposition was prepared in the .
same manner as Exanple 9 except that WPAG 314 was replaced with WPAG 422.
The resulting varnish was. eval uated f &4 workability of . pattern formation,

storage stability after exposure, and - adhesion to the substrate, as
descri bed above. 4 January 2007 87 The constituents of the varnishes of

Exanpl esfhttgalc% Al g ‘IE@&& e'éxacfzaol ﬁblgzthgelg;fa&eLspgwfglsgﬁaiﬁaﬁl e 1,

and the éva i SR resulits a omn °n o1 Jahua 7- 88 - QU

'.ﬁ]g ? 2 %nﬁ @ i %fgggfylg%%dcw%tgr to gr%;%yﬁﬁﬁ$e W DteMFd nk graif 2 2 Z Z
‘ SOlldS. The product was washed with about ‘5 L of dlstllled
water and dried in a vacuum dryer of 80°C. foxr 20 hours to

yleld Polymer'J, whose_p'and-q in formula (l) have the .
relatlonshlp p + q 0. | . |
~ In 30 g of NMP were dissolved 10 g of solld Polymer J,

.'2 g of:qulnone d1a21de'compound (h}) and 0.01 g of WPAG—314
(trade aame, produced by Wako Pure ChemiCal,Industries Ltd. )
to yield-Varnish R'oeing'a photosensitive polYimide-
precursor'compOSition; The resulting varnish Was_eValuated
for workablllty of pattern formatlon storageVstability
after exposure, and adhe51on to the substrate as descrlbed

above.‘

Comparative Exanmple 10

A solution of Polymer K, Whose'p'and g in formula (1)

have the relationship p + q = 0, was prepared in the same

_manner as Example 1 except that hydroxy group containing.

acid anhydride (a) used for Polymer A was replaced with ODPA.

Then,.Varnlsh s belng a photosens1t1ve polylmlde com9051t10n
'was prepared in the same manner as Example 3 except that_the
-resultihgtpolymer K solution was,used:instead‘of'Polymer c
solution} ~The resultlng varnish was evaluated for |
rworkablllty of pattern formatlon storage stabillty after

‘ exposure, and adhe31on to the substrate as. descrlbed above.'
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'~ Example 10

Varnish T being a photosensrtive polyimide precursor.
:comp051tion was prepared in the same manner as Example 1
except that the thermally cross—linkable,compound NIKALAC
:dMX 270 was replaced With a thermally cross- 1inkable compound
DMOM- PTBT and the adheSion enhanCing agent
1v1nyltr1methoxysilane was not used. The resulting varnish
‘was evaluated for workability of pattern ‘formation, storage
stability after expoSure,'and-adhesionltO'the substrate,,as
described above. | |
Example 11

| VarniSh U being a photosensitive polyimide-precursor_

composition was prepared,in the-same manner, as-Example 2

except that WPAG-505 and the thermally cross-linkable
compound TMDM BP were replaced with WPAG 567 and a thermally
cross-linkable compound DMOM-PC and the adhe51on enhan01ng
agent_m—aminophenyltrimethoxysilane-was‘not,used. ‘The
.:resulting varnish was evaluated forfworkability of pattern
_formation, storage stability afterfexposure, and adhesion to

the substrate;~as‘deSCribed above.. |

- Example 12 | |

Varnish v being a photosen51tive polyimide precursor :
composrtion was prepared in the same manner as Example 1 -
~ except that WPAG-314 was replaced with WPAG-315. The

- resulting varnish was evaluated for workability of pattern
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formatlon, storage stablllty after exposure, and adhe51on to

the substrate, as desorlbed above. |
Example 13

Varnish W beingra photosensitive polyimide precursor

1comp0sition Wastprepared in the'same'manner as-Example 2
.except that WPAG-505 and the thermally cross- llnkable
_:compound TMOM-BP were replaced w1th WPAG- 419 and the

thermally cross~1inkable_compound NIKALAC MX-280. The
.resplting-varnish was evaluated;tOr'workability of pattern
_formation, storape stability'after exposure, and adhesion to
pthe suostrate, as_desoribed above.
: Example'14

| Varnish X being a photosensitive polyimide_precursor_‘

comp031t10n was . prepared in the same manner as Example 4
-except that WPAG 350 was replaced with WPAG-461. The
_,resultlng varnlsh was. evaluated for workablllty of pattern

.‘-formatlon, storage stablllty after exposure, and adhesion to -

the-substrate, as(descr;bed above.
Example 15
Varnlsh Y belng a photosen51t1ve polybenzoxazole

precursor comp031tlon was prepared in the ‘same manner as

TExample 9 except that WPAG-314 Was.replaced w1th_WPAGr422f
'The resultlng varnlsh was evaluated for workablllty of
pattern formation, storage stablllty after exposure and

| adhesion'to the substrate, as descrlbedlabove."
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The'constituentsaof-the varnishes of Examples 1 to 15

.'and Comparative Examples 1 to. 1 0 are shown in .T'able 1, and:

the evaluation results are shown in Table 2.
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VWHAT IS CLAINED IS 1. A photosensrtrve resrn precursor conposrtlon
conprising: (a) a pol ymer essentially conposed of a strucnﬁﬁﬂﬁm§|067
expressed by forrmula (1) (OHp (OH)g COR1-CO'NHR2-NH (1) ?CIERS)
wherein R ' represents an organlc group with a val ence of 2 to 8, having
at least two carhon atons; R2 represents an - organic group with a val ence
of 2 to 6, having at least two 'carbon atons; R3 represents one sel ected
-frowrthe group conS|st|ng of. hydrogen_ and organi-c groups having a carbon
nunber in the range of 1 to 20; n reprédents a number of ranging from 10
-to 100,000; mrepresents an integer in the range of 0 to 2; and p and q .
are each an integer inthe range of 0 to 4 and satisfy the relationship p +
q > 0; (byuse ieagiatywp piwio acid generators; and (c) a conpound having
an al koxymethyl group. 2.. The photosensitive resin precursor conposition
~according to Caiml, wherein at |east one of said at least two photo acid
.generators is a quinone di azide conpound, and 4 January 2007 91 at |east
one of said atl Ieasmﬂﬁwmqumymllaeldeganepabauxsm& combeeuedohronrthe group
'conS|st|ng of sul foniumsalts,

E comprlslng.,

(a) a polymer essentlally composed of a structural unlt

expressed by formula (1):

( Hp  (OH)q

{co-H'—co- NH—H2¥NH O
o
(COORY),

wherein R represents an organic group with a valence of 2
fto,B{-having at 1east_tao carboa‘atOme; R? represents an

__ofganicrgroup'with a'valeace ofrz to 6, having at least tWo
roarbon atoms; R3_represents.one selectea frOm‘fhe grouﬁ
'oonsistingaof,hydrogea.and:organic groupa having a carbon

.'number in the range of i to 20-“n feprésents a‘numﬁer of
ranglng from 10 to 100,000; m represents an 1nteger 1n the
range of O'to 2; and p and q are each an 1nteger in. the“-
'range of 0 to 4 and satisfy the relatlonshlp p + q > O-t

(b) at least two photo acld generators,.and

(c),a_compound hav1ng‘an alkoxymethyl group,

2. The photosensitive resin precurSOr'compoeition
according to Claim 1, wherein at least one of‘said at least

' tﬁo photo acid generators is a quinone diazide compound, and




phosphoni um salts, and diazoniumsalts. 3. The photosensitive resin

- precursor conposition according to. Caim1l, wherein at Eﬁ%ﬁnOf sai d

- photosensitive resin pr

Mt
L

at least two photo acid generators is a quinone diazide conpo and at
| east one of said at |east two photo. acid generators is selected from

sul foniumsalts expressed by fornulas (14) to (16): Rat R42. + Z- (14)

43 141 141 Z- +S-R42-R44-R42-S+ Z - (15) 43 143. 141 R41 RA2-S+ Z-e-Z -
+S-R42 (16) R43 A43 wherein R41 and R42 may be the sanme or different, and
each. represent an organi c group hawing a carbon nunber in the range of 1
to 20; R44 and R45 each represent one selected fromthe group consisting
of a single bond and organic groups having a carbon nunber in the range of

of - bRt IHREEE Safll &5-R8BE buRigRPLE: eak G3MhraFath o oup naving
a Car£g{bg%@365rbﬂ %ﬂg é%ﬁgé 8£n£1g81%8i8% g%&%o- u%oggltgz 4 The

CONnposi
- phosphonjium salts, and diazonium salts.

. 3. The photosensitive feSin precursor composition
'according to Claim 1, wherein at least one of said at least
Atwo photo acid generators is a quinone diazide compound, and
at least one of said at least two photo. acid generators is

seledted from sulfonium salts expressed by formulas (14) to

(16):
’ e 841 . .

R“"’-§+ Z (14)
R* ‘
R41 R41

Z" +s —R2-RY—R2-§; 7 (15) -
R43 H43
RY R o

R%-S+ 7z-p%-z- .- (16)

. R® {4

wherein-Ru and R*? may be the same or'different, and
_eaéh.repreSent an organic group'having a carbon number in
_the range of 1 to 20; R™ and R*® each represent one selected
from the group consisting of a single bond and ofganie
groups;having a carbon number in the range of lvto'zo: a-
represents an anion portion selected from the group

consisting of R46803 R R46COO and SbF¢; and R46 represents an

-organic group having a carbon number in the range of 1 to 20.




-aocording to daiml, wherein at |east one of said at |east two photo acid
generators.is a quinone di-azi.de conpound, and at |east opsg, I at - '
"l.east ‘two photo acid"generators is a trlarylsulfon|un1sa??a8%E?$%H »
phot osensitive resin precursor. conposition according to any one of Cains
1 to 4, wherein (c)the. conpound having an -al koxynethyl group contains at

| east one of a compound having a phenolic hydroxy group and/or a conpound
having a -ureal organic group expressed by formula (2) R4O CHZ N-N-CH2. OR4 -
(2) ‘wherein R4 represents an alkyl gro®p.-having a carbon number in the
range of 1 to 20. 6. The photosensitive resin precursor conposition
accordlng to any one of Claims 1.to 5, further conprising at |east one
conpound(d) sel ected fromthe group consisting of vinylsilane conmpounds
.and conpounds expressed by formulas- -(3) and (4): 4 January 2007 93/ | Rs

?580$~R(R7Jb @3) T ﬁho%bsghght8¥e6r%%1£1%r36u959r B%%pﬁs@%@bﬁ R16 Ri 8.

according to Claim 1, whereln-at-least-one of said at least .
L>;" two photo acid'generatofs,is‘a quinonegdiazide compound,'and
at least one of said at least two photo acid generatorS‘is.a 

utfiarylsulfonium salt.

5. The photosensitivé resin precursor_composition
,acco;diog.to any-one of Claims 1 to 4, wherein (c)the
compoundthaving an elkoxymetbyl‘group_contains a# least ohe
of_a compound'having‘a phenolic]hjdroxy group and/or'a

| compound having e'ureal'organic'QsOuo,expressedgby-formula'

‘-(2):

\n/'u-cuz- or! @

wherein R! represents an alkyl:groupfheving a carbon’

R40-CH2.-N

number in the range of 1 to 20.

6. The photosensifive resih precursor compositioo
according to any one of.01aims‘1 to 5e,further'comorising et
1east one compound(d) selected from the group con51st1ng of

' vinylsllane compounds and compounds expressed by formulas

(3) apd (4).




,NAr Si-0 Si=Ar22N (4) R14 R17 R19 \R22 d 1 h wherein Arl and Art are’
‘each selected fromthe group consisting of aromatic ringa haV|ngKg 1east
6 carbon atoms and aromatic heterocyclic structures havi d t o
carbon atonms; 'R5, R6, Rl12 Rl14. R21, and R22 may be the sane or dlfferent;
~and are each selected fromthe group consisting of hydrogen and organic
groups havi ng ‘a -carbon nunber in the range of 1 to 4; R7, R15 and R20 may
be the sane or different, and each represent an.organic group having a
carbon nunber in the range of 1 to 6-R83te R12 and R16 to-Rig may be the
same or different, and are each_selected_fron1the group consisting of -
hydr ocar bon groups having a carbon nunber in the range of 1 to 6, alkoxy
‘groups having a caf bon\nu g ge of 1 to 6, and, the phenyl
group, and at Iea.tRﬁne Gg ﬁﬁ R6 to R19 is one of the al koxy

“groups; a, d, f, andsr nﬂ&-ea_i _L nmnber()and b, e, and g are
each an integer . of. tﬁe rela |onsh|ps 1 s at+t bs 4, 1
's d+ e s 4, and - : :

| e
LRZ2 .

wherein Ari_ and AI? are each selected,—frlem'l the group ‘

. c'Onsisting of 'aromatic rings having at leas.t :6 carbon atoms
and aromatlc heterocycllc structures hav:l.ng at 1east 2 |
carbon atoms; R®, RS, R'2, R1_4,» R*, and R? may be _the_same or "
.differenrt‘,. and are ,each seleeted'frorn the gi'oup _consri"st_ing-
of hydr'oi_:-jeu and organic Agfoups having a carbon nuinbe_r in the
“range of l'to 4; R’, R“;'and R?° may.be £he‘same or different,
'and each represent an organlc group hav:Lng a carbon number
in the range of 1 to 6 R® to R'? and RJ’G to R" may be the
same or different, a.nd are each selected from the group

: cons;stlng ef hydrocarbon groups_haV1ng a carbon number in
lfherange of_l to 6, alkoxyagrquus_having a carbon number in
the:range of 1 to 6, aud the phenyl group,.and'af least:onef
of R® to R'? and R to R is one of the alkoxy groups; a, d,
£, and h are each a natural number- and b, e; e;_and.g are
each an 1nteger- rof 0 or more and sa,tirsf-y the felatienships 1

. <a+bs<4, 1lsd+es<4d, andl g+ hs4.




