DESCRI PTI ON PHOTOSENSI Tl VE RESI N COVPOSI TI ON AND
ADHESI ON PROMOTER TECHNI CAL FI ELD [0001] * - The
__present _invention relates to_a photosensitive resin, _

conposition and an adhesi on pronoter, which are
suited for use in a surface protective coat and an
interlayer dielectric filmof a sem conductor device,
and an insulating |ayer of an organic

el ectro-lum nescent devise. BACKGROUND ART [0002]

‘A heat-resistant resi nDESCRIPITION i n an interl ayer
dielectric filmand a surface protective coat (buffer
coat al pha ray shielding film in the sem conductor
field. The heat-resistant resin is inferior in

PEIdRIJENE 0CRSS | Kigs AN CChsP O SeT BhPr 2NE ORYErS Bk | MR OMETER
i nsol ubl e and i1 nfusi bl e heat-resistant resin by
formng a coating filmusing a heat-resistant resin
precursor having high solubility in an organic.

TEcﬁﬁ&&gﬂtFlggbforning pattern processing using a
“photoresi st and thernocuring the precursor. It has

(00 Eiently been made a trial of sinplifying a
B toresi st step using a negative or positive

h itive heat-resistant resi .
ConpBe: PEBRCTRI CHOPPSGPP FEIekBanle Bf PRGLPOPRPAYLYe Tesin

pattern processin%, . _ . _ . o
composition and an adhesion promoter, which are suited for
use in a surface protective coat and an interlayer dielectric

film of a semiconductor device, and an insulating layer of an

organic electro-luminescent devise. .

RACKGROUND ART
_[0002]

A heat-resistant resin is_utilized iﬂ an interlayer
dielectric film and a surface protective coat (buffér coat
alpha ray shielding film) in the semiconductor.field. The
heat-resistant resin is.inferior'in pattern processing and is
therefore converted into an insoluble and infusible heat-—
resistant resin by forming a'cdating_fiim using a heat-
resistant résin precursor having high solubility in an
organic solvent, performing pattern processing using a
photoresist and thermocuring the precurscor. It has recently _
been made a trial of simplifying a photoresist step using a

negative or positive photosensitive heat-resistant resin



[ 0003] - As a negative photosensitive
heat-resistant resin ,precursor conposition in which
the exposed area is remai ned after devel opnent, for
exanpl e, there has been known a conposition prepared
by addi ng an am no conpound cont ai ni ng an organic
group capabl e of being dinerized by actinic radiation
or a polynerizabl e carbon-carbon double bond, or a
quat ernized salt thereof to polyamc acid, a
preeoﬁposltbmpoeﬁename@hﬁwhaddmmgiadeybmmawaetdi performlng
pol yam ¢ acid, or a polyimde precursor hating a
patea&hopr@aéggmngouble bond group in the side chain or
the nain chain of a polymer. [0004] As a positive
[oobegat-resistant resin precursor conposition in which
t he exposed area i s dissolved by devel opnent, for

exangl &, A 1*?@@:5‘ ér@é’%@l@e C@é@@%ééf&ﬁﬁpﬁé@n
by addi ng |none lazide to polyamc acid
,_pre%ﬁ?@%ffe&bﬁpoga%g%ﬁaw %Jé'BLgﬁjlh lereg)%gifﬂ}%%%?u%?e%e O Rmained

afeEg ‘s’%%é'ggﬁsvrﬁs%fed sResfd. g auinoass, aZ'd%mesa

hese resin prec conp03|t|ons for _exa
COI“PH@FEJ"HBVBIEE’QEE e?r’é(l E56dTE ESnpBSTe &R &&Wlmg
addi ng a phenolic h{droxyl roup-.cont.ai ni ng
an PEEF‘%Er%QPPnEPﬁ@b Eofpo %dénﬁ&%ﬁddme agdrigrlc
and/or a polyam c acid polynmer (see, for exanple,
radjgpanBserUdeRamvied 1pabd st ce&%aqncé:ﬁr&@n( Kokmile Rend, or a
: 2002-328472 (-claim 1)), a conposition prepared by
quahgdhhged senpoliherieavi ﬁ@ owd vaimigp Beial, k éx pespipyg it ion
‘ groups and a phenolic hydroxyl group in the nolecule
preparadcbppedddnbavicmy lpimidals et pllglamgrowes dandra a
phenolic hydroxyl group - to a polyimde precursor or
polpohyidei geevhirebri fiasdhngblae darrbam -agueons daikdld bond group
sol ution, a conposition prepared by addi ng an
in tnéoendm gabtinasra teies slitd ichm imnkifbiat @b 1kMmea: .
poyani date ester, a conposition prepared by adding an
[oob@gdoniumsalt as a dissolution' inhibitor to a
pol yam de, a conposition prepared by adding a photo
aC'ﬂs9§nﬁ&@&@&vénﬁeatukaﬁhgkﬁngrQ%B1%0@E%bﬂ&%%r
conmpound to a pol yam date ester, a composition

comg%EEEESg by addl ﬂgtﬁep'&%b%s%%l' %r%%”%rsa"tﬂrss%@_v%d by

yam dat e ester havi ng an aci d di ssoci able grou

dev@ﬂggﬁeﬁgnpggktl E&%pa%%%r%% %%dkg%ﬁak%%%%p%n%qpp051tlon'

cap e of acce Ag sol |ty rough. an ac

phot o ,a¢t, d %uﬁ%%%t Of; :31%20 A 1,952 acid, a

preB Fygen ooxazo precuﬁs&r 1F§06€]p
composition prepared by adding quinonediazide to a soluble
, polyimide‘eaving a hydroxyl group, or a composition prepared
by adding quinonediaiide to polyamide having a hydroxyl group.
{00053

As these resin precursor Compositions,'fOr-example,

there have been developed a composition prepared by adding a

phenolic hydroxyl group-containing thermocrosslinking



Wth recent mniaturization of wiring, fine

processability of an isolated pattern having a size

of 5 pmis required to a heat-resistant resin.

However, a conventional resin conposition had a

probl em that a devel opi ng solution penetrates into a

space between a pattern and a substrate upon :

devel opnent, and an isolated pattern is peeled, or

peel ed in an acceleration test at high tenperature
comphdnhi gb hupbghiny daeeauwse caf apepivradhesilgamproperiy polymer

between the pattern and the substrate after curing.
(seb00038} Asaapmet hgdpahels@puonhaginke adhesicompupnapentyn

after devei opMent and curing, for exanple, .a nethod
(KoRE1Pr RbL MAgRarbb¥45ybj@qkiing 1hhe & den@bsa t3uhShrallred by

to a surface treatnent such as an oxygen plasm

addﬁﬁgagnggﬁPE?PérgyginEoW%%e%T- I%@%i@%&%&%%%yqygE%%ps and

ustri a . to"omt such a conplicate

rent . Ther ef : d_of | ypet zi
a pb%%@%ggﬂsyglo%? §I&§uﬁatlﬁe;t%% 1 PR YIFEh %'oﬂ%o nd

ive‘re sil'1'cone conponent (se
: Japanese Unex '-eﬂ Pat ent Publication %%K kaj :
hav3RRoRa PE Lo LAY ot had O "adithg STSTTAAE GSaRTINg 9rouP
k agent to . a photosensitive resi.n . conpositiaqn ar .
to BrBpoyeBifseBrSAPAMESe OGP AL PR PibICHEgn 1n 2
(Kokai{.hbn 2003- 76017, and Japanese Unexam ned L
aqupgugnglpabli EQLHEA OPKoRaICP™RE S G- 1PP6 PEAPA TAGWEYe pdding an
~ there was a problemthat, when a particularly .
iodenfunt Feétapsndsiignelbdsed dowpdundy $oaddegvagigate
silane coupling agent, a photosensitive conponent is
estdecoaposegoant ivhuprsperage byt @sidiingy agf toendeiutsiad as a
drastically deteriorates. Al so, when a
dissblucdpediahibeétios topel prdriazade,i ta icompmeddsidyl @ riegared
cope with a problemthat a
by adding a photo acid generator and a vinyloxy group-=
containing compound to a polyamidate ester, a composition
prepared by adding a photo acid generator to a polyamidate‘
ester having an acid dissociable group, and a composition
prepared by adding a compound capable of accelerating
solubility through an action of a photo acid generator and an
acid te a polybenzooxazcle precursor.
[0006]
With recent miniaturization of wiring, fine
processability of an isclated pattern having a size of 5 um
is required to a heat-resistant resin. However, a
conventional resin composition had a problem that a

| developing solution penetrates into a space between a pattern

and a substrate upon development, and an iscolated pattern 1is



. fine pattern is peel ed upon devel opnent. SUWMNVARY

- [ 0008] ' In the present disclosure, it is an
aimto provide a photosensitive resin conposition
whi ch remar kably enhances the adhesi on property with
a-substrate after curing w thout deteriorating
storage stability of a solution, and does not cause
peeling of a fine pattern even upon devel oprent.
[ 0009], Nanel y, the present disclosure

provi des a photosensitive.resin,gco | LEORigh temperature
peededprbginge€a¥ & éPkQFF?égfégﬁgﬁrgggﬁ, (b)lg silicon

conpound having a secondary aronsfig. am QYR 8B€yeen
andahighkbmmﬁdgtﬁub?caﬁée(@f ﬁPQFeggﬁe%ﬁgﬂggﬁgg%edgfron?
a phot opol ynerization initiator, a photo acid

thed@aetatar aaddthephubstade géheratbri"F0009a]
According to a first -aspect, there is provided a

[Ogghqtosensitive

B As a method of improvinthhe adhesion property after
development and curing, for example,.a method of
preliminarily subjecting the side of a'substratg to a surface

qtreatment such as an oxygen plasma rreatment is known.

However, it was required by the indnstrial_fiéld,to omit such
aAcomnlicntéd nneatment._ Therefore; a method of
copnlymeriZinga phpnosgnsitivé resin with a silicone
component {see Japanese Unexamined Patent Publination
((Kokai)'ﬁo. 6—157875)'and'a method of‘adding a silane
coupling agentto a photnsennitive resin composition are

' - nminéd Patent Publication (Kokai)

proposed {see Japanese—Unex

No. 2003-76017, and‘Japanese Unexamined Patent Publication
(Kokai) No. 5-146274) . However, there was a problem that,

when a particularly effective aminosilane—based compound 15 -

sdded as a silane coupling agent, a photosensitive component

is decomposed and +thus storage stability of the solution

drasticnlly deteriorates. Also, when & siliconediamine 1is

copolymerized, it is impossible to cope with a problem that a

fine pattern is peeled upon development.

SUMMARY



resin conposition conprising (a) an al kali-sol uble
resin, (b) a silicon conpound having a secondary
aromati c am no group and an al koxyl group, and (c) a
| east one sel ected froma photopol ynerizati on '
initiator, a photo acid generator and a photo base
~generator, wherein the. silicon conpound having a
secondary aronmatic am no group and an al koxy group
(0) is an adduct of an aronmatic am ne and an
- epoxysilane. [0009b1 - According to a second
[ooAsgect, there is provided a method for formng a
pattern, which conprises exposing the conposition as
- definedabgyesde uhtemsoket itay andadevel opprid ffe
exposed conposition with an aqueous al kali sol ution.
oh FEREGLS e THE <k NVENELONiFA0P0}hACBordnAgke Lyhgnhances
present invention, it is possible to obtain a. chout
ha it resi Bi¢aMposiubisamanki eliteemgpkabigy Wwithou
ijgﬁﬁ%%%ggﬁtkggggﬁésion property with a substrate after
cur.i ng,wi_tho el tyis sfronage 1stdbin,i typdoflogs not
deEﬁﬁﬁﬂﬁ%&ﬁPgaﬁggéggé ﬁg?ﬁgéjgg.peeling of a fine

caéggEﬁéﬁj%éegfu%p%i%%vﬁa%@@?ﬂ-even upon development.

[0009L
Nﬁmely, the present disélosure provides & photqsens;tlve

resin composition comprising (a) an alkali-soluble resin, {b)

a silicon compound'having a secondary aromatic amino group

and an alkoxyl group, and (c) at least one selected from a

photopolymerization initiator, a photo aciqrgenerator and a

photo base generator.

[0008%a]

A rdingrto a first aspecﬁ, there is provided a photosensitive

resin comﬁosition comprising (a) an alkali-soluble resin, (b) a

: . : am
silicon compound having a secondary aromatic amino group and -a

alkoxyl group, and (c).at least one selected from a

photopolymerization initiator, a photo acid generator and a photo

base generator, wherein the silicon compound having a secondary

+ic amino group and an alkoxy group (b) is an adduct of én

aroma

aromatic amine and an epoxysilane.

[0002Db]

According to a second aspect, there is provided a method for

" forming a pattern, which comprises exposing the composition as

defined above to ultraviolet ray and developing the exposed

composition with an agueous alkali solution.



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0011]
"The alkali-soluble resin in the present invention
refers to a resin which is soluble in an aqueous
al kali solution. -As used herein, the expression
"sol uble in an aqueous al kali sol ution" nmeans that
the thickness of a coating filmhaving a thickness of
about 4 pm which is formed using a y-butyrol actone
sol ution having a resin concentration of 40% and
_ prebaking at 120C for 4 m nutes, decreases at a rate
= i 5 hi n nmmn,to 100, 000 nm m n when
EFF%Pe@F@EE{?ogg\{E{@EO%m wi th an aqueous 2.38% _
' t et.ramet hyl ammoni um hydr oxi de solution. The rate is"
[00HSe preferably from 100 nmmn to 30,000 nm m n.
Exanpl es of the alkali-saol ubl: ir(ayitd N6 pdesable to
pol YP&FP&E&R8d tas ?xﬁ%ﬁ%%n elgﬁggﬁ?éog, wae
pol yhydr oxyam de, as a pol.ybe Z0l SQmar&abl
obtadmy 3 ®hEdIoFRES bt 5 ?F%@‘%o%oiynefﬁéﬁﬁggg% acrylic Y
acid, . a novol ak resin, and a sil.0 ' SUGR A curin
entrasias ithediasheisien | B PG e“élu%hgag{kﬁﬁsgﬁf%e S rericuring
al kali such as choline, triethyl anne, -
witthowmt kidtariivomieiny net oMo et aﬁ% -ﬁ& = S?lutlon’ and
di et hyl am noet hanol , Sodi um hydroxj de or__sodi u
do&Arianatasd melting onf td Fe2¢ dret Wyt armbHt uth®
hydr oxi de. These resins may be used al one, or a
de® Wddriey. of them may be used in conbination. The
resin may be mx with other resins as long as it can
be dissolved in an aqueous al kali solution. [0012]
Exanpl es of the-alkali-soluble resin, which can be
Usgtk v intheupr eBBENINVENERPN on, include a
BE%%ﬁ%ﬁ%?gkgéid. The polyam c acid can be converted
Oé{&o a polyimde by heating within a range from 200C
1045t Eooc. The polyimide is one of resins, which -
exhi bits maxi nrum heat resistance, anong organic
resins and can be widely used in electronic
conponents in view of excellent heat resistance,
el ectrical characteristics and nmechani cal properties.
The polyam c acid as a polyithide precursor can be
obt ai ned by m xing a tetracarboxylic acid or a '
derivative thereof such as tetracarboxylic
di anhydri de, a dicarboxylic acid diester, a
tetracarboxylic acid tetraester, a dicarboxylic acid
diam de with a diam ne or a derivative thereof such
as 'a trinmethylsilylated diamne in-a solvent. In
vi ew of ease of reacting, a tetracarboxylic
di anhydride and a diam ne are preferably used. [0013]
Exanpl es of the tetracarboxylic di anhydride include
aromatic tetracat boxylic dianhydrides such as
pyronel I itic dianhydri de,
3,3 ,4,4" -bi phenyl tetracar boxylic di anhydri de,
2,3,3 ,4"-bi phenyl tetracarboxylic di anhydri de,
2,2',3,3 - biphenyltetracarboxylie di anhydride,
3,3 ,4,4" - benzophenonetet acarboxylic dianhydri de,
2,2',3,3 - ben2ophenonet et racar boxyli c di anhydri de,
2,2-bis(3,4- dicarboxyphenyl)propane dianhydride,
2, 27bi s(2, 3- di carboxyphenyl ) propane di anhydri de,
1,1-bis(3,4-

- Ba



di car boxyphenyl ) et hane di anhydride, 1, 1-bis(2, 3-

di car boxyphenyl ) et hane di anhydride, bis(3,4-

di car boxyphenyl ) net hane di anhydri de, bis(2, 3-

di car boxyphenyl ) net hane di-anhydri de, bis(3, 4-

di car boxyphenyl ) sul f one di anhydri de, bis(3, 4-

di car boxyphenyl ) et her di anhydride, 1, 2,5, 6-

napht hal enet et racar boxyl i ¢ di anhydride, 2,3,6,7-
napht hal enet et racar boxyl i ¢ di anhydri de, 2;3,5, 6-
pyridengl gl acapbaxyki ecdiianhyndrhdeprdsén®, 1Qvention
peryl enetetracarboxylic di anhydride, and 2, 2-bis(3, 4-

rerdirgarBoxyphemyl Jhexaf k Hosepiepane ndizanhy@kicde; aand1i
al i phatic tetracarboxylic dianhydrides such as

| solQHE@HetQiéaﬁégéo%éféfnd'@H@ygﬁbggséﬂgn *soluble in an

4-cycl opent ahet et racar boxyli ¢ di anhydri de.

m@ﬁS@@%mmwmyﬁMM%ﬁ1%gﬁw

em can be used i’ n conbination
eci Ies of . t i.am e, ,whi.c e
‘coai ﬁﬁ?grﬁ "+6¢ ?h%hﬁggn%ﬁ%dg%eﬁncl Q % 4'Q%l%% i
n1nod|pheny her di a Odlp en Iether
for@eg usapgnﬁngakﬁ%gﬁypﬁgpﬁgﬁeso ution v% Vre81n
' - di am nodi phenyl met hane
CO“G?&ﬁFﬁSaPBh@ﬁyﬂgulFBHeprﬁb@kﬁﬁgaﬁFn&&lpﬁeﬁﬁ sdl figmEtes,
3,4' - di am nodi phenyl sul fi de,
decgegseg,aﬁ]ﬁogaﬁﬁeﬁy¥§&pf@déange4from 50 nm/min to 100,000
~ bi s(4-am nophenoxy) benzene, benzi ne,
nrm/miphwhygheaudi anriad, thﬁeﬁWe@ﬁé@némWh an aqueous 2.38%
1, 5- napht hal enedi am ne, 2, 6- napht hal enedi am ne,
- tetbageﬂh&ﬁhmmphénmx%gﬁen%ﬂﬁ@uBbdm&idm 3(3he rate 1s more
am nophenoxyphenyl ) sul f one, _
preliesbdd gnit rophanox yjlfinphenyl 30, 000 nm/mln Examples of the
bi s{4- (4- an1nophenoxy)phenyl}ether 1, 4- bi s(4-
alkanmiirephepoxyybedzene) include a polyamic acid as a
2,2' -di met hYl-4, 4' - di am nobi phenyl

pol%aﬁldglﬁkﬁﬁbréo4 @b@@h@@mdﬂyﬁmﬂde as a polybenzooxazole
3'-dinethyl-4,4"- dlan1nob|phenyl

precﬁr%ord'ghhﬁérﬁlﬁc Soa 'dﬂﬁ@lﬂed by copolymerizing an
, 3,3 -tetranmet hyl-4, 4r-di am nobi pheny1,

e y nabi _
acr l% é ?tr.%|3§?§%§?h%fﬁiéﬁ q%?gﬁiﬁggﬁgﬁgﬁifésép' Such a

gﬁ%&&@%%%kw%mw@w%ﬁmum

Sub W th group or hal ogen atom
hat lohexyl.di
as ﬁépﬁﬁshéﬁféi;ﬁ SRB &Eﬂsetﬁ?%@fe]mpmdlae ‘these
i - l,et h
monEERPROAABRBRy] EU AB ™ T A sy FrdbiRide oF

sodgu% c&gégg%gggLﬁgﬁ%%égﬁhgﬁg%xhﬁ@tramethylammonlum
di am nodi phenyl sul fone, 3, 4'-di am nodi phenyl sul fi de
hydgozidedi ahn#o@i BRENYFSTIRY| BE, UREFhehfPEnedrafi RéULality of
pphenyl enedi am ne, and 1, 4-bi s(4- an1nophenoxy£benzene_
thear mayr ketiabte in3 combdinariivoni phbRy Fesher pay, Be.mix with
di am nodi phenyl et her, 3, 4'-di am nodi phenyl net hane,
oth¢x4Tesdmanﬁﬁodbp@e@¢|déxhgﬁejoe dissolved in an aquedous
_ 3, 4" -di am nodi phenyl sul fone, 4,4'-
alkdilamsedditplanyl sul f one, and
1, 4- bi s(4- am nophenoxy) benzene are particularly
[ooquferabIe These di am nes can be used al one, or two
or nore kinds of them can be used in conbination.
[00%6kmples of thA dila@ine haviblg aralkahirisel waire be
group such as a phenollc hydr oxyl group, a carboxyl
group, a thiol group, a sulfonic acid group, or a
sul fonami de group is nore preferable.
6



It is possible to preferably used, in addition to the

pol yam ¢ acid, a poyam date ester, a polyisoimde, a

pol yam ¢ aci d sul fonam de, ..and a polyam c acid having

an imdation ratio of 5 to 50 nol%or nore. It is

al so possible to use a polyimde which has an

al kal i -sol ubl e group.such as a hydroxyl group, a

car boxyl group, or a sulfonic acid group, and al so

has an imdation ratio of 50% or- nore. [0017]
prefbraglpossichl ent ehenpareenthe nadhesioon preperds) 0fpolyamic

the conposition after curing to the substrate and to
acignhange &5y shanCeciQ exy¥Jed pbasAR:andiatbVa0ozen9imide by

treatnment by further adding the follow ng conponents _
heaEanh%iEBE%'E‘Q%n@%SE&o%SQ@OP@ tthe sreesent TheVeBL 9Ride is

usi ng -a net hod of "addi ng, as a silicone conponéent; a . :
onesbkagg-gﬁgplhﬂgc%g% i%g%@ %%ximum heat resisﬁance, among

trlnetﬁoxyén1nopropy st ['ane, "tri nmet hoxyepoxysi | ane,
org%lk'i@%%gé}é‘é! ¥isSl-ange Qf el ts%%xéltrnhleq.le[%{t%%‘}i?fl ane

o~ a polyim de precursor “soldtion; a’ne
copol yner.i zi ng or_ bl endi _.as an aci d conponent .
cong R Bt g oy eRead 1St Bt aE e Hisatgioat
tetracarboxylic acid such as dinethyl silapedi phthalic ,
ChaééFBeEilSE}§}ébF‘§(jpﬁ‘ﬁ$5llain&C§' i é’)ftoé’terr&%ﬁ%yl Eﬁ?i gSiHﬂ‘&lc acid

in the proportion of 1 to 30 nol % based on the
as @nPPlélfméfiraParFONFCic CAEI fec Offdtemc ot T ABhGd of

copol ynmeri zing or blending, as a diamne conponent, a
tetgapaééﬁéyétl@nﬁ@ém arniengediamitae es fée e 1 S $(E3-

am nopropyl ) t et ranet hyl di si'l oxane or 1, 3-bi s(4-
tetanickirbokiyéticane ehylydirsideox anel iiog e vdrigp@ctiicofligfs ter, a

to 30 nol % based on the entire di am ne conponent.
tetr80&8boxylic aThel dlekalaiesselryblee diesinbaxsdd d mdile diamide

present invention-includes, for exanple, a
withohyHenzoaxazel @ pleeduasdreor harealfkahictsauld e .

pol ybenzooxazol e. Such a resin can be obtained, for
trif%anplei 1py ateactdingiacbiisam reORMA. coApound Wit Bage of

di carboxylic acid. The bi sam nophenol conpound is .
reab@aehed Wi bR rhbe riceRnhex yiae raeird de0 0kt & Bigdmine are

pol yhydr oxyam de, which is heated to obtain a '
prePryBeyzeaxazol e resin. [0019] Exanpl es of the

bi sam nophenol conpound i ncl ude
[Oogbzydroxydianinobenzene, di hydr oxydi am nobi phenyl ,

I S(am nohydr oxyphenyl ) sul f one, ,

blS%%ghnghgd5%X¥Bhe%%%%%E%E%%§ 1ic dianhydr%?é include

am n iy i) an

bi s ohydroxyphenyl’) hexa r opr opane,
arogg%ggygg%§ %QEE%%QSHXJ%E¥§582&§?e%'JG%%“QS pyromellitic
dianhydride, 3,3 ,4,4" -biphenyltetracarboxylic dianhydride,
2;3,3',4’—biphenyltetracarboxylic dianhydride, 2,27,3,3"-
biphenyltetracarbdxylic dianhydride, 3,3',4,4'-
'benzophenonetetracargoxylic dianhydride, 2,2’,3,3f-
' benZOphenonetetracarboxylic dianhydride, 2,2-bis (3,4~
dicarboxyphenyl}propane diaﬁhydride, 2,2fbis(2,3—

‘dicarboxyphenyl)propane dianhydride, 1,1-bis(3,4-



It is possible to use, as the dicarboxylic acid,

aromatic di carboxylic acids such as terephthalic

acid, isophthalic acid, diphenyletherdicarboxylic

aci d, di phenyl sul fonedi carboxylic acid,

bi phenyl di car boxylic aci d,

bi s( car boxyphenyl ) hexaf | uor opr opane,

di phenyl met hanedi car boxyl i c aci d,

bi s(car boxyl ) phenyl propane, and terphenyl di carboxylic
dicaebdxyphengll) phabhe dieanbaxybie¢ acindsisuch3as adipic

aci d, sebacic acid, dodecanoic acid, diethylglutaric

dlcégngyﬁhéh9m¢éﬁﬁéﬂb0a&aﬁhyhkﬁdéql@as&Bd4— _
nor bor nenedi car boxylic acid. [0021] It is

d1c9£§5§§bﬁ€n§9 Hs€hafe bREnROLYhReRrzoexazeol g-resin, a
pol y enzooxazole resin having an al'kal'i - sol ubl e gr oup

dlcégﬁgggﬁh@ngﬁﬁﬁ8%ﬁgngr898 h¥d! %@%OX%EsQ%OMQ' or a

roup int e side ¢hain in view of
. [ t Ss I tQ_use a
aicdbiEkLRBssYaLs gkl 3B B L
. _copversion benzoaxazol e ur.sor into
a1cgghyrRhPRveLe RpRS, Hashr 95 2A8. 5abs FoézZ]
mlar to i mde resin of the
nap56b9%sﬁfsa§5§8F§bB¥¥&aFSéﬁaSFYQElgﬁka - er|e
ybenzooxazol e. can_bhe bl ocked usi ng nnnoan1nes an
napﬁ%halaﬁﬁyaFraéaraﬁxaéﬂ& ERPBPYEE ider 4+ §m§o@arboxyllc
acid. [0023]- Furthernore, it is possible to
pyredhanrtetrheasbneyion Propaveyior t Re edmpdsiti on
after curing to the substrate and to enhance
peryéshstancectoboxydén phiashwdandea Budozerebisr@atiment
by a nethod of adding a silane coupling agent such as
dictrboeyhbrygii heprdpybsobaneaner diehhgxyepexysinklaré,iphatic
~ trinethoxyvinylsilane, or trinmethoxythiol propylsilane
tettacarpokybenzaoxangte ipgeecsusdr asobutboet ca raebhbdxgflic
copol ynmeri zing a silicone atom contai ning
diaﬁh§dﬁﬁﬂ@phﬁﬁoh,QUQD4a&yclopentanetetracarboxylic
bi s(am nohydr oxyphenyl ) di net hyl sil ane or a di am ne

diaﬁﬁ%@@ﬂﬁg SUBRe &S dianhydrides can be used alone, or two or
bi s(3-am nopropyl )t et ranmet hyl di si | oxane or

moré: §1Q5§(6faﬂhghne£hebéaﬁgéﬁyﬁ%'%bh%&%%%lb& the
proportion of 1 to 30 noi % in a pol ybenzooxazol e

[ooRygCuUrsor backbone; or a nmethod of adding a polylnidé
resin or polyimde precursor containing a silicon

atofl,.cific examples of the diamine, which can be used
as a materiél of the polyimide; include 3,47 -
diaminodiphenylether, 4,4’-diaminodiphenylether, 3,4’ -
diaminodiphenylmethane, 4,4’-diamincdiphenylmethane, 3,4'-
diaminodiphenylsulfone, 4,4’ -diaminodiphenylsulfone, 3,4'-
diaminodipheﬁylsulfide, 4,47 -diaminodiphenylsulfide, 1,4-
bis(4-aminophenoxy)benzene, benzine, m-phenylenediamine, P-
phenylenediamine, 1,5-naphthalenediamine, 2,6-

naphthalenediamine, bis{4-amincphenoxyphenyl)sulfone, bis (3~



[ 0024] The al kal i -soluble resin used in the
present invention includes, for exanple, a novol ak
resin. The novolak resin is obtained by an addition
condensation reaction of phenols and fornal dehyde in
the presence of toluenesulfonic acid, oxalic acid or
hydrochl oric acid. The reaction for obtaining a
polymer is known as a usual nethod. [0025]

Speci fic exanpl es of the phenols include phenol,

amifb®BehoxeBehs el feylendlis @t-hvliphemehoxy)biphenyl,
trimet hyl phenol, propyl phenol, butyl phenol,

blsq"4hg@tgm%%@ﬁ%@%@e@@m}t&%& Theseiphanol s can be

used alone, ~or two or nore kinds of them can be used

amih%gﬁ%ﬂ%k?@%'ggenés bh%’fQﬁﬁﬁhﬁﬁh¥%§4“3%qddlﬂgﬂipq§nyl

| t1on*¢condensati o reaction-w th the phenols
o A
dla%?r%'oia Sal derya s uuH %b—iﬂt&%ﬁ% Ed RS0 o
2, 2%era 3 zﬁ;e%ﬁ%?nsi?wﬂ‘lééﬁd —Em“én&n%t{;%%%ayim@% S s e
usually used as a catal yst. Specific exanples of the

teteangltyat —PEndl ndé apwacbd Phany L hydrdcriiditrd &aOdfomethyl)

sul furic acid, perchloric acid, ptoluenesulfonic

4, 44cid ami pobRPOEdAdet PE ASTROSISISs plorind Chcithie Pamatic ring
acid, zinc acetate, and nmagnesi um acetate. This

theadditt iLen sobiste nsAEico W irtda et el kydy de@ugomduct ddh lwigem atom,
or without using a proper solvent. The pol ynmer thus

al1phhaunedytioh&km@dmamineﬁ(anﬂﬂﬂﬁnhylGMEbMﬂaycthexylamlnes
produce a precipitate, and thus nononers and a

[cogatal yst are renoved. The polynmer is dried to obtain
a pol ymer powder conposed of a novol ak resin. [0027]
It bg passkblgahaneeht a,n’a esiinicsd ppletQsemsirt,i vg 47 -
resin, which makes the exposed area sol uble, by

dlaﬁng@gpﬁeBQQEQh%%'dBQQHQQﬁkﬁﬁjﬁﬁﬁkﬁl edimethane, 4 47 -
naphthqu|noned|aZ|de or a pol yphenol "conpound fo
dlaRQhB%Hbﬂgn§QH%Qh%h%¥ @qéﬂuﬁﬂgﬁﬂﬂdﬁﬁﬁﬁ§ﬂylsulfone, 4,4%~
diaminodiphenylsulfone, 3,4’-diaminodiphenylsulfide, 4,4'-
diaminodiphenylsulfide, m-phenylenediamine, p-
phenylenediamine, and 1,4—bis(4~amiﬁophenoxy)benzene are
' preferable. 3,4’—diaﬁinodiphenylether, 4,47 -
diamincdiphenylether, 3,4’ -diaminodiphenylmethane, 4,4"-
diamincdiphenylmethane, 3,4’ -diaminodiphenylsulfone, 4,4'-
diaminodipheﬁylsulfoﬁe, and 1,4-bis(4-aminophenoxy)benzene
are pafticularly preferakble. These diamines can be used
alone, or two or more kinds ofrthem can be used in

combination.

[0016]



[ 0028] Also, it is possible to obtain a
negati ve photosensitive resin, which makes the
exposed area insoluble, by adding a
benzyl am ne- based conpound to a novol ak resin,
t hereby using a crosslinking agent capabl e of being
crosslinked by an action of an acid in conbination
with a photo acid generator, or using a crosslinking
agent capabl e of being crosslinked by an action of an
ani peqi ameAabhAAL henaw hhkalpheboaniae ggener aheh. as a
Wien used in a dielectric filmof an organic
phehBl; PeECAREJeViSeuplt al ©aRLBkEN 8dolip,USE tRiol group, =
, positive photosensitive resin as conpared with a
[ yely nsi.t.ive 0 - [ t
= b g ST o AL S¥eE: on ™ 5020
reItrg%lgossible to enhance the adhesion property of
PrefRE conposition after curing to the substrate and to
enhapce oxygen, plasma_resistance and UV _ozane. .
res?gtéﬁ08¥%§;PEFtﬁgrpgagﬁﬁagiyspﬁg & &Buﬁﬁgﬁélgaeﬁg the
such as ttinmethoxyam nopropyl sil ane, .. - .
POLYRTEL ARG epOxyOVFINES Br PREERox Jv PRVSFCARG degr @ Polyamic
~trinethoxythi ol propyl sil.ane, or adding . a silane, ,
acidoaplfrBaBgerr Such2aoRydrdLy préfy PErimst Rox y&idahd on
: or blending a polyimde resin containing a silicone
ratapoaf & pel pPningd3practirssr, At péPyheRgoBRaZsPeerESinse a
or a pol ybenzooxazol e precursor to the novol ak resin.
polf0030k which h3ise aal kdkialdolseBidleegineurs &gdin ashe
present invention includes, for exanple, an acrylic
hydresiyih. gThepacay ldachoeyiln gricspebai me ¢ ulyt opdloy meriidz igrgup,
a nononmer containing an acrylic nononer using a :
andr adiseahaknihi atddasdeh asthenady s Ofewaximterear
azoi sobutylnitrile, an anionic polymerization
rooinitiator such.as sodi um net hoxi de, sodium or butyl
lithium or a cationic polynerization initiator such

as syl fiurig,a6igh1r Phospher e achd. adR€sion property of

pol ynmerization of a polymer is a usual nethod. [0031
the compositicn after curing to the substrate and to enhance
resistance to oxygen plasma and‘a UV ozone treatment by
further adding the following components to the polyimide
resin used in the present invention using a method of adding,
as a siliconé component, a silane coupling agent such as-
trimethoxyaminopropylsilane, trimethpxyepoxysilane,
trimethoxyvinylsilane, or trimethoxythiolpropylsilané to a
polyimide precursor solution; or a method of copoelymerizing
or blending, as an acid component constituting a polyimide, a
silicone atom-containing tetracarboxylic acid such as

dimethylsilanediphthalic acid or 1,3-bis(phthalic

acid)tetramethyldisiloxane in the proportion of 1 to 30 mol%

10



Exanpl es of the acrylic nononer include al kyl

nmet hacryl ate esters or cycl oal kyl nethacryl ate
esters, such as acrylic acid, nethyl methacryl ate,
et hyl nethacryl ate, propyl nethacrylate, butyl

met hacryl ate, isobutyl nethacrylate, 2-ethyl hexyl
nmet hacryl ate, lauryl nethacrylate, and cl ohexyl
net hacryl ate; hydroxyal kyl nethacryl ates such as
2- hydr oxyet hyl nethacryl ate and 2- hydr oxypr opyl

bas8Bt Bactylkatet i 20 Raakkyh rpekhaciyhaties s Eﬁn@&t, or a
am nonet hyl nethacryl ate, Nmret hyl am nonet

’metHSQhé%rXB@E%Vm@Egzﬁng;@kebﬁéhéﬁhﬁoe%ﬁy% @E%HE%EYE%h%onent
an a am

net h anpl és of the copolynerizable

a 39998? SngtOHC Bﬂ%a&h&%' %E%rsS%%%ha%sls%lﬁgQQBand

tol dene; yrene-based nonomers such

anet |..deri vatiyv ugh |nyI

amleﬂp69¥825¥€iﬁﬁpﬁééﬁédlﬁﬁ%ox e 3§hy %acggaﬁe and
openyl acet unsat ur at ed di baci c _aci ds_such ;a

ani fReS S RHChd P fan ¢ ORE " diadr ity de g¢ 1 to 30

t hereof ; nonoesters such as nnnoneth% ester and a
mol fpRg&eRy P éE?eﬁnFHéﬁegﬂam&ﬁﬁ FBEEEE 'such as a

dinmet hyl ester and a diethyl ester thereof. It
[00pBéferred to copol ynerize an acrylic nononer haV|ng a

phenyl group or a carboxyl group, such as

hy dt brey styradliie; saiptHae rig 330 deserd Beriye ePErient afwention

mal eic acid so as to introduce an al kali-soluble -
inc@ndap, [6@32kample, al polyranvegqresgiils @reeungows an

i mpact resistance by further mxing the acrylic resin
alkwilt hsanuellaspergbetamosaentl essucBuak anrasiyl can be

rubber. [0033] It is possible to enhance the
obtadhesi, 0F opr @RekdM «Qf biyhe ceemias) td & saintieroptidnialg dompound

the substrate and to enhance oxygen plasma resi stance
wit@nd WV-0z20Re 199 slarce byef vhikhafinagdengiAcsinbanad is
- coupling agent such as tr|nethoxyan1nopropyIS|Iane
reaUc'eﬁe'iﬂ Qﬁy%ﬂ%xﬂsﬂda%xflrﬂ&%ﬁ&@(yc\ﬁ s hanre,

trimet hoxyt hi ol proPyl si'l ane,

gﬂywﬁ% ﬂu@omm%W&éﬂéwaﬂgk&%ﬂm%a

e resi'n -contai ni ng a silicone atom a

ol % %Zoox Z%{%p%yéﬁf a pol ybenzooxazole resin or a
P % F benzooxazole precursor to the acrylic resin.

0058?34]

Examples of the bisaminophenol compound incliude
dihydroxydiaminobenzene, dihydroxydiaminobiphenyl,
bis(aminohydroxypﬁenyl)sulfone,
bis(aminohydroxyphenyl)propane,
bis(aminthdroxyphenyl)hexafluoropropane, and
bis(hydroxYaminophenyi)cyclohexane.

[0020]
It is possible to use, as the diéarboxylic acid,

‘aromatic dicarboxylic acids such as terephthalic acid,

11



The al kali-soluble resin used in the present

i nvention includes, for exanple, a siloxane resin. As
.a. silica-based resin, a hydrolyzate or a condensate
of an al koxysilane is preferably used. A resin having
an al kali-soluble silanol group can be obtained by
term nating hydrolysis or condensation at proper
“timng. [0035] Exanpl es of the al koxysil ane

i ncl ude al koxysi | anes such as tetranethoxysil ane,

iso ﬁ%ﬁé@&ﬁoé¥§ﬂlaﬂ@ph@h@@%%%é&@h%bﬁ%ék@&h@n%c1d

hoxytrlethoxy5|lane but oxysi | ane,

: X YSis lgan
o R e RIS Bl o el

bls&e? P§§ppr%g9zxgk LI (W Igflethoxy3|lane

ySi ane e trlﬁethoxy3|lane
. tet L.
dlpﬁ@ﬁd@éhé%@ P &ﬁe%cglﬁlé”%m&%%%f*ﬁ Beiipropane,

di net hyl di (et hoxye hoxy)S|Iane Thes l.kox SI| nes
andc’éﬁrﬁéei}é’éélﬁﬁéﬁ8¥‘ o3 A G tpe s Mgy Lic

- possible to condense .a net al aIKOX|de such as
‘acigst paEPKBRY PPERACURCEE, BEERSHIK S i CoREGRRodC &cid
derivative of a netal alkoxide such as netal
dieabutylatersmeaciop3syclohexanmed gaFiicsnidics agdd, and
~ condensation reaction of the al koxysilane are usually
norbomdecedd cembamvdrigamicd dsol vent. Therefore, a known
organi c solvent is appropriately used as the sol vent
[ooaf 1t he al koxysi |l ane solution, but is preferably a
l'iquid having at |east one hydroxyl group and an
et hee hengrifiekRedmbeaules, aandhwre lybeheraldazode resin,
l'iquid having a boiling point of 100 to 300C.
a p5l§ﬁﬁhﬁ&oﬂﬁzbm% He@gdm GaSalneenin ialdalde-soluble group such

3- met hyl - 3- met hoxybut anol , 3-net hyl-3- et hoxybutyl
as acehabexyar %E}éh%.ﬁe &'Woﬂﬂn@lﬁiﬁw A hersulfonic acid
group in the side chain in viéw of alkali solubiiity. It is
also possible to use a'polybenzobxazole resin, in which a
ratio of conversion of a polybenzoéxazole precursor into
oxazolé is terminated at 10 to éd%.
[0022]

Similar to the polyimide resin, the terminal of the
polybenzooxazole precursor or én alkali-soluble
polybenzecoxazole can be blocked using monoamines, an acid
anhydride, an acid chloride, or a monocarboxylic acid.
(002371 |

Furthermore, it is possible té enhance the adhesion

property of the composition after curing to the substrate and

to enhance resistance to oxygen plasma and a UV ozone

12



propyl ene glycol nonomethyl ether acetate,
di propyl ene gl ycol nononethyl ether, tripropyl ene
gl ycol nononet hyl ether, .Propylene glyco
nono-tert-butyl ether, isobutyl alcohol, isoanyl
al cohol , ethyl cellosolve, ethyl cellosolve acetate,
butyl cell osolve, butyl cell osolve acetate, nethyl
carbitol, nethyl carbitol acetate, ethyl carbitol
. and ethyl carbitol acetate. The anobunt of the organic
'tre§€+%§@tb§ag &gtgg&'anEBMiﬁglQCE§9a§Qdcb§pEE§ ergbhy such
W 1|n atrgnge .rﬁn1 .5 to I.O parts by wei ghf based
on. ar . Wej h a '
> Loty FLfELRaby Th st S oL b BlGepb B L tane,
.catal yst. are added to_ap_al koxysi lan | ut i Qe o
crifetBoYav oy Fr DRERF aPF - DF TArROL) VoRuaber syl 8T18RE: to o
g%drolyzed, condensati on i onduct ed g@ile r.enovi ng
pol elaF"é%%Fo%‘ﬁdpﬁﬁ?EFSBFoaﬁiBgl8§’b?- BP5aaet 8T Her ei n,
the al cohol produced as by-products.through the
copebdenbainenar satirene §tansPESASPIRY 1%?61&88883“01 such
t hrough deconposition of an alkox{silane [ RX5i (OR
as Piskpmimpeydobuybbanailsdirshbailad laatePTaddddamnine
excessively for hydrolysis and water produced newy
comphundgbutheasohd@nbati(dnaméacpironyibteftirEmgthgaddFsiloxane
t he al cohol and water May be conducted by a
or CPRVBDEI(0Aahidiab) tkatreortieibod,llrameky inhéhei pgopprtion
an al koxysil ane solution. [0038] Water to be
of added3pomenndusat at belhpdnabysiazcdengersatisor beadkbioos; or
is preferably ion-exchange water and is preferably
a3 mg%ggdlgftggdgﬁgugt efl yintide 4eih per padlyiefidch@recursor
al koxysil ane. The hydrolysis catal yst used optionally
cont81RERLCEARLY i8Bnagkarcatal yst and, for example,.
hydrochl oric acid, sulfuric acid, acetic acid,
[Oobﬁpfluoroacetic acid, phosphoric acid, boric acid and
P? atolrenesulfpn:c acid are preferably used. [0039]
a SS t {i [ | | ;
pol glﬁr?i ]E? Z&gﬂ %a ép‘skég‘){?%leéri z%%(laﬂzg]kéeé/%gpgd%ﬁ\éﬁ%%e&& ]ﬁ%‘;%ntlon
, i nds of. tetracarboxylic _dj ri-de, a Lye f
iR of % relBeny i CRGAR SroA annpoogfiakezesin is
bi,sam pophenol. ypan t he I ri zation.r.eaction.
Obtﬁ&P?HLBﬁD?Q,agﬁl%&Q§(ﬁﬂ#ﬁ%@gg%%ﬁﬁnﬁﬁ%%qﬁ§%a%ﬁqhQ§§?ls and
f,or%ta?ch?eh?/Ejea j__(rjlI %gen%r%osrg%oc%ergf q:ac}/lubeeneasq_aefddni[co%%%d, oxalic

acid or hydrochloric acid. The reaction for obtaining a
polymer is known as a usual method.
[0025]

Specific examples of the phenols include phenol,
cresol, resorcinol,ixylenol, e£hylphenol, trimethylphenol,
propylphenol, butyipheno;, dihydroxybenzéne, and naphthels.
These phenols can be used alone, or two or more kinds of them
can be used in combination. As the formaldehyde used in the

addition condensation reaction with the phenols, for example,

13



These reaction conditions are decided according to
the constitution of the reaction systemand i s not
specifically limted. The hydrolysis reaction
preferably proceeds at 0 to 70C for 1 to 5 hours,
whil e the condensation reaction preferably proceeds
at 70 to 150C for 1 to 10 hours. .[0041]

Furthernore, a preferable alkali-soluble resin is
capabl e of polynmer having a ring structure such as an

an 5§Lgsugl ESrﬁQlBé%aleesgllgglg;l t/ @ rhisk@ ) A0l yari ¢
or a poyanm date ester of a pon|n1de precur sor,

parg@grﬁaE8ENg¥gr9§y pi.de of a pol ybenzooxazol e

recursor are pre erable The structure is shown in
{OOEEE foll ow ng general formula (4). Heat resistance
sol vent resistance of the polyner are remarkably

For{qﬁved 6:IL ;N tfhe _e@%ﬁin Sgr'tq%%eﬁgef(iénogﬁezc]we[eq]ecrﬂeca[‘:)'henols
and the formaldehyde is usually conducted at 60 to 120°C for
2 to 35 hours. In this reaction, an organic acid, an |
inorganic acid ard a divalent metal salt are usually used as
a catélyst. Specific examples of the catalyst include oxalic
acid, hydfochloric acid, sulfuric acid, pérchloric acid, p-
toluenesﬁlfonic acid, trichloroacetic acid, phosphoric acid,
formic acid, ;inc'acetate, andimagnesium acetate. This
addition condensation geactioﬁ may be conducted with or
without using a proper solvent. The polymer thus obtained is

introduced inte methanol or water to produce a precipitate,

" and thus monomers and a catalyst are removed. The polymer is

dried to obtain a polymer powder composed bf a novolak’resin.
S [0027] | |
It is possible to obtain a positive photosensitive
resin, which makes the exposed area soluble, by adding a
photec acid generator such as naphthoquinonediazide or a
polyphenol compound for adjusting solubility te the novelak
resin. |
[0028]
| Also, it is possible to obtain a negative

photosensitive resin, which makes the exposed area insoluble,
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(COOR25) """ [0043] In the general formula (4),
mm represents the nunber of a carboxyl group or an
ester group, and represents an integer of 0 to 2, and
is nore preferably selected froman integer of 1 to
2. pp and gg of the general fornmula (4) represents
t he nunber of a hydroxyl group, and each represents
an integer of 0 to 4 and satisfies the foll ow ng
- relation: pp + gg > 0. nn of the general fornula (1)
by LERIES§NESpERSyAUAREE -8h 2 d eRRRIJUAG S Wl hr@)1 aWidesin,

of the polyner and is preferably within a range from

the &bl 04004000 50044] 1 Aot B8 ARNELRLLIAN BY! Beldh, R23
rep esentg a %I- to octaval ent organic group having

crod ¥ 8L IPLE €8T BOD; BhOUE: AN ¢ iLERKeRBALT 1B HhUGLLS
conp t o anples orf the

onent erive roman ac

di val ent ~organjc_group include residues.of aromati_

Phofip AP baxGPTE AEPHS SHCH A4S 61 GRACRANT A 15gi qoont capable
I sopht hal i c_aci d, di phenyl etherdi_carboxylic . acid, . .
of haphgharensdiBartokyl FE AGTdOtafd an amine in”colibination
~ bi s(carboxyphenyl ) propane; and aliPhatic di carboxylic_,
withcpdghetiepagecyehehakahedi FaPBoRyPH clRACH A ARESGHT pF cf1im

: acid. Exanpl'es of the trivalent organic -group include
of pespduesief lunicaprberyl devicieds 1Suds aseferwed ite gse a
atid and trinecic acid, and exanpl es of the
.positivavehehtsengahivegrespn Al gdowegsdduéshop negative
tetracarboxylic acids such as pyronellitic acid,
phobeazophenenetretiacanboxghi ofaei daper shape. of the
‘bi phenyl tetracarboxylic acid, and
restdlphegybet berhetraear bexyliicm.aci d. I n view of alkal
solubility, pp preferably satisfies the followng
[oopehation: pp > 0 in the general formula (4). As the
acid having such a structure, an acid having a
hyd§ exyls g5 Q4R H3WC R @Se ARG Pk b ad dite L8l BFoperty of
hydroxytrinmellitie acid can be used. These acid _
theCEH%PB@EE%oHHXfQQrU§QQi%b°@% e B &nld RYS Bhance
them may be used In conbination. It is preferredto

oxygggféﬁggﬁkégiéfgeaﬁgew%H@(avz%ﬂﬁﬁg@%@&%@ﬁﬂdé3ﬁyﬂf&rther
adding é silane'coupling agent such as |
trimethoxyaminopropylsilane, trimethoxyepoxysilane,
trimethoxyvinylsiliane, or trimethoxythiolpropylsilane, or
adding a siiaﬁe coupling agent such as |
hydroxyphenyltrimethoxysilang, or blending a polyimide resin
containing a silicone atom, a polyimide precﬁrsor, a
polybenzooxazele resin or a polybenzooxazole precursor to the
novolak resin.
[0030]

The alkali-soluble resin used in the presént invention

includes, for example, an acrylic resin. The acrylic resin
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In the general formula (4), e represents a di- to
hexaval ent organic group having two or nore carbon
atons and represents a structure component derived
froma diamne. O these groups as for R24, a group
havi ng 'an aromatic i's preferable in view of heat

resi stance of the resulting polynmer. In view of

al kali solubility, gig preferably satisfies the
following relation:-qg > 0, nanely, the structure

is gﬁ@éﬁﬁ@&'%ﬁg&%@ﬂ&%gl aganHBm'eE' tBetdeReRg! an acrylic

an al kali -sol ubl e group other than a

monQM9%°é¥£n8r8“Pad§c8?r9g§¥ha EQURL2H QSSHEPQBEE aeklxide or

be presén pecific exanples o

azo{L 8R0S ng%ggesugh Bp3bhue! Hoe hieUde, 8aMBeRdacor sucn

m fiohydroxyphen ["uor opr opane
uori.ne atqm_and. _ .

25 oAt olr RYGEodDpy S P LG oF AP o diDAPBky BT FaFRELORLC

hydr oxydi am nop ¥r|n1d|ne dlan1n3 henol h h
poiﬂmﬁyazéiyaanina hetodi AhFRoBEnsHie e fgacid or phosphoric

di am not erepht hal i ¢, aci d_each having, no fluorjne
acigt offhg apAeymerizatiqpsof natﬂa%l)gf@%r b forfedh payhod.

represents either hydrogen or an organic group having .
[0031to0 20 carbon atons. In :view.of solution stability

of the resulting photosensitive resin solution, R25

i s Prefugriabd yo finthregantcy groupendmeyi v bidesc by lity

in an aqueous al kali solution, hydrogen is
metﬁae£§ﬁabbeestarsherpcgsénalkgaenem@mcrglhy@r@g@nraL0ﬁuch

and an al kyl group preferably coexist. Since a

as Hbsgohut hendr ahetdl/1t ecthacaglaces althalli reahatcirgiate,
varies by controlllng a ratib of hydrogen to the

 profVUaRLEngEeYRa0k, RBBrya PREhOSERAIAHYE ikeBiuftyl
conposition haV|ng a proper dissolution rate can be

Phe hehydicegan tat, 0MaaeEaURes aliryate,
metﬁg&ggmggeﬁnF E%h§@hﬁx%%e§e?hecﬁ%ﬁb§f ofabg?%on atgwgy e

andog%gﬁéxgicﬁggﬁagg l%%lUb%8HE$fy%l&QQ.%%%%%%%y@&@@§ such as
1 0

deterior &t es
2-hydroxyethyl methacrylate and 2-hydroxypropyl methacrylate;

amincalkyl metﬁacrylates'such as aminomethyl methacrylate, N~
methylaminomethyl methacrylate; ana N,N-diethylaminoethyl
methacfylate; and methacrylamide.. Examples of the
copolymerizable‘componeﬂt include vinyl meonomers such as
styrene and vinyltoluene; styrene-based monomers such as o-
methylstyrene; vinyl derivatives such as vinyl chloride,
vinylidene chloride, vinyl éCetate, and propenyl acetate;
unsatufated dibacic acids such as maleic acid and fumaric
acid; an acid énhydride thereof; monoesters such as a
monomethyl ester and a monoethyl ester thereof; and diesters

such as a dimethyl ester and a diethyl ester thereof. It is
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In the conpound of the general formula (4), the
structure conponent derived froman acid preferably
has a structure represented by the general fornula
(5). [0048] [Chem cal Fornmula 2]

-726- CO- NH 1727- NH 00- 728- (5) (COOR29) 60 (OF)rr (COOR
[ 0049] Rm and R28 may be the sane or different
and represent a di- to tetraval ent organic group
having 2 to 20 carbon atons, and R27 represents a

prefbkreliotBexayah enk raLaannt 2@HQuUR chavnbge? havitg a phenyl
carbon atons and a hydroxyl group. [0050] Also, R2

groffdoR3a MY Bexlhe gsame Ok e her eRlirand skeptasent
- elther hydrogenh or an organic group having-1 to 20

methacrylic acid, acrylic acid, and maleic acid so as to-

introduce an alkali-soluble group.

[0032]

It is aliso possible to improve impact resistancerby
further mixing the acrylic resin with an elastomer component
such as an acrylic rubber.

[0033]

'.It is pessible toveﬁhance the adhesion property of
the composition after curing to the substrate and to enhance
oxygen piasma_resistance andrUV ozone resistance by further
adding é silane coupling agent such as
trimethoxyaminopropylsilane, trimethoxyepoxysilane,
triﬁethoxyvinylsilane,-trimethoxythiolpropylsilane, or
trimethoxyhydroxyphenylsilane, or blending a poiyimide resin
containing a silicone atom, a polyimide precursor, a
polybenzooxazole resin or a polybenzooxazele precursor to the
acrylic resin.

(00341

o The alkali-soluble resin used in the present invéntion
includes, for exampler a siloxane resin. As a silica-based
resin, a hydrolyzate or a condensate of an alkoxysiiane is
preferably used. 2 resin having an alkali-soluble silanol

group can be obtained by terminating hydrolysis or
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carbon atons. Wen the nunber of carbon atons of the
organi ¢ group exceeds 20, solubility in an al kal
devel opi ng solution deteriorates. oo and tt each
represents an integer of 0 to 2, and is preferably
selected froman integer of 1 to 2. rr represents an
integer of 1 to 4. When rr is 5 or nore,
characteristics of the resulting heat-resistant resin
: filmdeteriorate. [0051] In view of heat
contieénkstanee aef ptbgeresukiingg pol ymer, the acid
conponent contains an aromatic ring nore preferably.:
(ooRanticularly preferred structure includes, for
exanple, trinmellitic acid, trinmecic acid, and

napﬁkﬁﬁkﬁﬁgtBEC%h@oéikb%y%%ﬂgn%e§hQQ%deR%lk%%@%%i%ﬁ%% such
atri- to hexaval ent organlc group havi ng

as Eg§ﬁ§3b83§slﬁé§%heE%%&% Q%%IQé%l gr oup

sub is prefe rab y Tocat ed adjacent to

| I .
dlero u ?e%gnx s%ﬁ%ﬁ% ese%%. Rbﬁqﬁ%ﬂ%ﬁﬁmﬁﬁ%%% eﬁﬁ%%5¥81lane,

I'Ng s racture

roup o . . .
ethg?beg %WﬁgaﬂehyQ’PSWEHEM&‘)“%XE‘relt&é’rléfﬁrl'&k%ﬁlé’xé(ﬁ&lane'
dr oxy- 4- am nophenyl hex fluor propane each

dlm@&ﬁyémﬁ ﬁ@XXSFPGBPvn§I&P§ﬁ%' OXYSl ane,
bi s(.3-am no-4- hydr oxyphen I)propane
mEtBN§%31ﬁ§6P6Y9143§ﬁvn@ﬁ ¢F§P€§@@§YSllaner

3,3' -di am no-4, 4' - di hydr oxybi phenyl,
ethglgrlmﬁhy@ﬁaﬁylanﬁu-@b@ﬂwﬁéwiﬁﬁéﬁmxyszl@ner

di am nophenol, 2, 5-di anm nophenol and 1, 4-di ami no- 2, 5-
tetdﬁﬁwdtbwybehheﬁe)@adhn@onﬁ@tmﬁd@tm@&Mamquﬂéaﬂﬂmma,sand

bonded. [0052] - Exanpl es of a preferable
dimethpodindmanbngyeheozenpalader.epfbseat etikbyythéanes can be
general formula (5) include, but are not Iimted to,

usetihasdenbavicngnt kerbohbewong sttutsuagso Pbseibbeoto
COCH in the follow ng fornulas may be substituted

. conWehBeJROMBSa3UEH @ idleMBlay] oG QUR.raan kehdyi tohawm, o
propyl group, a butyl group, a trifluoronethyl group,

tetéahﬁkakyeageehgha UQUR, R rReRkaRlueiroet Mk Aar QUkosxa de
perfl uorobutyl group, a trifluorobutyl group, and a

sucﬂeggoﬁ¥%ﬁﬁyEcg%gqgcetone.

[0036]

The hydrolysis and condensation reaction of the
alkoxysilane are usﬁally conducfed in an organic solvent.
Therefore, a known orgaﬁic solvent is apprépriately used as
the solvént of the alkcexysilane solution, but is preferably a
liquid having ét least one hydroxyl group and an ether bond
in the molecule, and more preferably a liquid having a
boiling point of 100 to 300°C. Examples of the organic
sclvent include 3—methyl—3—methoxybutanol, 3;methyl—3—

ethoxybutyl acetate, propylene glycol meoncmethyl ether,

18



[0053] [Chemical Fornula 3] As long as solubility-in

an aqueous al kali solution, photosensitivity and

heat resistance are not adversely affected, it is

al so possible to nodify the acid conmponent with

tetracarboxylic acid or dicarboxylic acid each having

no hydroxyl group. Exanples thereof include aromatic

tetracarboxylic acids such as pyronellitic aC|d

benzophenonet et racar boxyl i ¢ aci d,
propiypbBesy bt etracacbexykthglaeitther acetate, dipropylene glycol

di phenyl et hertetracarboxylic acid, and

mon&hekery! syhbenetet haea mgh@mél ngya,@ud moRRehedhgst @t her,
conpounds thereof in ich two carboxyl groups are

__prob?@%ﬁ%e%lgﬁoﬁ ﬁ%hB¥EeQEQBBt%ﬁde%®e%thl@o%ﬁ@%@aalcohol
' I phati"c"tetracarboxylic aCids such

1509M%ﬁggg§%g%g?;??§%l'%eﬁﬁbgoﬁ@% ethH& gellosolve acetate,

ar boxyli ¢ "aci'd I ester

our SRTRRIAGRCLIST Calila WD Lug bl OLAURS AL b cox,

et hyl
oo IR BrcorboeilLe S6is Suchant g BSC o roicon

aci d, and napht hal enedj car boxyl.i ¢ aci d; and ag phat i
ace§pEgrbokyt i AR HsCEuERS 28T dal pPc ST BN THED Optionally
nodi fication degree is preferably 50 nol % or |ess,
selgrgehoPedpier BERBEY Al VIR Pagendst fe8 Aciddto 3.0
conponent . Wen the nodification degree is nore than’
parkg hﬁlW?lghﬁubﬁﬁﬁﬁyoﬁn1a@aé&uéUU§e$9@% iofs glhgt iadhoxygilane.
phot osensitivity nmay deteriorate. [0055] In the .
[00gemeral fornmula (4), a structure conmponent derived
froma diamne is preferably selected fromstructures
Usually, water and, if necessary, a hydrolysis

~catalyst are added to an alkoxysilane sclution and; after a
portion or all of alkoxy groups are hyd:olyzed, condensation
is conducted while removing an alcohol and water produced as
'by—products. Herein, the alcohol produced as by-products
through the condensétion réaction is an alcohol R’OH produced
through decomposition of an alkoxysilane [RXSi(OR’)qﬁ]. The.
solution also contains water added excessively for hyarolysis
and waﬁer produced newly through the condensation reaction.
Distillation of the alcohol and water nay be conducted by a
conventional distillation method, namely, heating cf an
alkoxysilane soluticn.

[0038]m

Water to be added to conduct the hydrolysis

condensaticn reaction is preferably ion-exchange water and is
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represented by the follow ng general formilas (6),
(7) and (8): [0056] [Chem cal Formula 4]

- R31- NH CO- R32- CO- NH R33- ( 6) (OH) (OH),

-R34-CO-NH R35-NH CO-R36-- (7) (OH)., -R37-CO NH R33-
(8) '

preferably used in the amount of 1 to 4 mol per mol of the
alkoxysilane. The hydrolysis catalyst used optionally is
preferably an acid catalyst and, for example, hydrochlorié
acid, sulfuric acid, acetic acid, trifluorcacetic aﬁid,
phosphoric acid, boric acid and paratoluenesulfonic acid are
preferably used.

{0039]

| It is also possible to partially modify with a
polyimide or a polybenzooxazole by adding one or more kinds
of tetracarboxylié dianhydride, or an active ester of a
dicarboxylic acid, or a di;mine, or a bisaminophenol ﬁpoh the
polymerizatioh reaction. Furthermoré, an acid component
containingra silicon atom, or a diamine component may be
added.
©[0040]

?hese reaction conditions are decidéd according_tg
tﬂé constitution of the reaction system and is not
specifically limited. The hydrolysié réaction preferably
proceeds at 0 to 70°C for 1 to 5 hours, while the
condensation reaction preferably preoceeds at 70 to 150°C for
1 to 10 hours.

" [0041}

.Furthermore, a preferable alkali-soluble resin is

capable of polymer having a ring structure such as an.imide

ring an oxazole ring or the like. A polyamié acid or a
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(0 H)zz [0057] In the general formula (6), R32
and. R33 may be the sane or different and represent a
tri- to tetraval ent organic group having 2 to 20
carbon atons and a hydroxyl group, and R32 represents
a dival ent organic group having 2 to 30 carbon atons.
uu and vv each represents an integer of 1 or 2. In
the general fornula (7), R34 and R36 nay be the sane
or different and represent dival ent organic group

poyBAYHAge2:50e2006a0DRR13 ARBe BRdcR3BorepRagERt S a
tri- to hexaval ent organic group having 3 to 20

ap¢ a hyduexyl .gxauB1 EBRKesentsean
pol9ﬁ?§gg§9%gﬂﬁetg P ?he ggneral ?gﬁﬁﬁ la (8), e

pre%SP 8§Sptsfﬁbdg¥§u Pﬁr@rgénéﬁoﬂﬁoyﬁ @@g'ﬁglgo%Pn eneral
B 3 e

carbon atons, and represents a tri- to hexava

/forﬂ nkgpgrq¥£5@8¥éggs§aﬁ8e2 n&aggfy ﬁ%oygsfgq ﬁ%eﬁsf the

group. zz represents an |n eger o

) ...Rn and_Rn

pol%ware%‘aa §eﬂae;%a£ﬁ1ya%§% % pRyTHe &Fl wrafSnghy ucture.

resi stance of the resultlng pol ynmer. Specific
[OOéQénples t hereof .include a hydroxyphenyl group, a

di hydr oxyphenyl %roup, a hydroxynapht hyl group, a
[ChempgarokgREBAENY! group, a hydr oxybi phenyl group, a

di hydr oxybi phenyl group, a - ' :

bis(hydroxyphenyl)hexafluoropropane group, a

bis( oxyphenyl(g pane‘group, a

erm

bis( ryphenyl J§one group, a

hydr o d|phenylet gro p, and a

Oy dR p. {9 is also possible to
use allphatic groups suc A§ a hydroxycycl ohexyl

grou |hydrOXycycIohexyI group. Rn preferabfy
reprgczm?g #val ent group having an aromatic in

vi ew of heat resi stance of the resulting polyner, and

exanpl es thereof include a phenyl group, a biphenyl
[009B9up, a diphenylether group, a

di phenyl hexaf | uor opr opane group, a di phenyl propane

9" ogn, fad @anBﬁeQﬁkﬁﬁhEOQ% grﬁﬂpreer%@g%%'Qﬂe Alimber of
al i phatic Cycl ohexyl group can be used. [0059] In th

a cHeR8LL &egﬂgler(éh B34 ,and 336 anef & gl ents an lnteger

of 0 to 2, and is more preferably selected from an.integer of
1 to 27 pp and gq of the general formula (4) represents the
number of a hydroxyl group, and cach represents an integer of
0 to 4 and satiéfies the following relation: pp + gg > 0. nn
of the general formula (1) represents the anumber of a
fepeating structural unit of the pelymer and is preferably
within a range from 10 to 100,000. .
[0044]

In the general formula {4), R* represents a di- to

octavalent organic group having two or more carbon atoms, and
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represent a divalent group having an aromatic in view
of heat resistance of the resulting polyner, and
exanpl es thereof include a phenyl group, a biphenyl
group, a diphenyl ether group, a

- di phenyl hexaf | uor opr opane group, a di phenyl propane
group, and a di phenyl sul fone group. In addition, an

. aliphatic cycl ohexyl group can be used. R35
preferably has ‘an aromatic ring in view of heat

repE@§é§E§n§es@EuEB@réeééhbbﬁgnﬁoHﬁ&&ﬁedSﬁQmebﬁ acid.
exanpl es thereof include a hydroxyphenyl group, a

: Exaﬂbm¥gr8¥YEH%n$hvﬁﬂgHE,o@gQﬁQQoéi%@EhEﬁ%hugéo%Esiéues of
hydr oxynapht hyl group, "a hydroxybi phenyl group, a

aro@ {E g?XQEBBQRXFngeHP|UQUCh as terephthalic acid,

oxyphe hexa Oor opr opane -group, a

isogbgégxgroé%?ﬁ:ﬂéﬁ%gz??%g%hg&%ﬂ%ar%oxyllc acid,

roxyp one grou
I hen :
nap Ao A BRI REPRERGY At Refcaroug ol P ird CaFBg 8RS Y LPFgPanes
use.al i phatic s.such as roxycycl ohexyl
andgpgiBnahdCa daF%§§P§%§&§cP&ﬁefyFU§ﬂoas { 0060]
In the general fornula (8), R37 preferably represents
CycaoBpvaneri carBapYhaFi alénaaﬁoﬁﬁﬂpeclﬁcepeM/%%am@%ﬁs of
' resi stance of the resulting polyne and exanpl es
thet heigalenficPudanacpaeayP gﬂ@&ﬁdear@ﬁﬁﬁéﬁﬁlOér&@@cagboxyllc
di phenyl et her -group, a di phenyl hexaf| uor opr opane
acigsoapshaadi phénglpicpanecgdoapd amdmgcdicphenyl sahflone
group. In addition, an aliphatic cycl ohexyl group can
exabplasedf RB8 peéfrevabeypthasganiar gmetipc incilngei megidwes of
of heat resistance of the resulting polynmer. Specific
tetexagpbesyther aef denelivtleaa pydiomeyahenyl agidyp, a
di hydr oxyphenyl group, a hydroxynapht hyl group, a .
bpendbppdnexynaphtbykbekoupc acﬁwﬁr@Kphbﬂ@&ﬂ%hr@b@@box@llc
di hydr oxybi phenyl group, a
ac1Q'SéHMdHQéM@ﬂ?m%thEQXQEEH@EQ@bQQQH% aeeuR, Bn view of
|s(hydroxyphenyl)propane group, -

alel§(E¥QﬁB§XEQ§ Fﬁsﬂkéggga%ﬁ9ugat§sfies the following
hydr oxydi pheny( et her group, and a

rel%é%%ﬁfféﬁg%Pgeﬂﬁl%h@egeEEQQE obrrnlag 22159 .POgSi Bl 10ig
groups such as a hy roXycycIohex
havgngugugﬂdaastrgchgg9xgﬁy% 9%?%%%1%r°%phy598§§h group,
such as hydroxyphthallc-a01d or hydroxytrimellitic a01d can
be used. These acid componentsmay’be used alone, or two or
more kinds of them may be used in combination. It is.
preferred to‘copolymerize 1 to-40 mol% of a'tetracarboxylic
acid residue.
(00457

In the general formula-(4), R represents a di- to

hexavalent organic group having two or more carbon atoms and

represents a structure component derived from a diamine. Of
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Exanpl es of a preferabl e conpound anong the conpounds
represented by the general formula (6) include, but
are not limted to, those having the follow ng
struCtures, or those in which a portion of the
benzene ring is substituted with a nethyl group, an
ethyl group, a trifluoronethyl group, an ester group,
an am de group, or a fluorine atom [Q0062] [Chem ca
For mul a 5] [ 0063] Exanpl es of a preferable

thegenpeuvngsagengotrhe’tompaundds nepresenreddyndthe: is
general formula (7) include, but are not limted to,

pretBesplBavhngitheckohkaw ngsskiueir eF (B864ksulting

[ Chem cal Fornul a 6] _
polymer. TIn view of alkali solubility, gqg preferably
satisfies the following relation: gqg > 0, ﬁamely, the
structure preferably hés.a hydroxyl group in the general
formula (4). As an alkali-soluble group other than a
hydroxyl group, a carboxyl group or a sulfonic acid group may
be present. Specific examples ofrthe diamine having such a
structure include compounds such as
bis (aminohydroxyphenyl)hexafluoropropane having a fluorine
atom, and diaminodihydroxypyrimidime,
diaminodihydroxypyridine,'hydroxydiaminopyrimidine,
diaminophenol, dihydroxybenzidine, diaminobenzoic acid,
diamiﬁoterephthalic acid each having no fluorine - atom.
[0046]

R?° in the generél formula (4) represents either
hydrogen or an organic group haviﬁg 1 to 20 carbon atoms. In
view of solution stability of the resﬁlting photosensitive
resin Solution,.R?5=is preferably an organic group. In view
of solubility'in an aqueous alkali soiuticn, hydrogen is
preferable. In the present inﬁention, a hydrogen atom and an
alkyl group-preferably coexiét. Since a dissclution rate of
to the aqueous alkali solution varies by controlling_a ratio
of hydrogen to the organic group of R?®, a photosensitive

resin composition having a proper dissolution rate can be
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[ 0065] ' EXanpl es of a preferabl e conpound anong
t he conpounds represented by the general fornmula (8)
i nclude, but are not limted to, those having the
foll ow ng structures. [0066] [Chem cal Fornula 7]

[ 0067]

obtained. ‘Prefefably, the hydrogen atom accounts for 10 to
90 mol% of R?®. When the number of carbon atoms of R”
exceeds 20, solubility in the agueous alkali solution
deteriorates.

{0047}

In the compound cof the generél formula {(4), the
structure component derived from an acid preferably has a
structure represented by the general formula (5).

[0048] |

L

[Chemical Formula 2]

—R®-CO—NH-R?—NH-CO-R®—  (5)
(COOR%),, (OH)+ (COOR® )y
[0049].

R?*® and R*® may bé the same or different and represent a
di- to tetravalent organic group having 2 to 20 carbon atoms,
and R? represents a tri- to hexavalent organic group having
3 tol20 carbon atoms and a hydroxyl group.
[0050]

also, R?*® and R® may be the same or different and
represent either hydrogen or an organic group having 1 to 20
carbon atoms. When the numbér of carbon atoms of the organic

group exceeds 20, solubility in an alkali &eveloping solution
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In the general formula (6), (7) and (8), it is also
possible to nodify with the other diam ne conponent
in the proportion within a range from1 to 40 nol %
based on the diam ne. Exanples of the other diamne
conmponent i nclude phenyl enedi am ne, )
di am nodi phenyl et her, am nophenoxybenzene,
di am nodi phenyl net hane, di am nodi phenyl sul f one,
bi s(trifluoronethyl)benzidine, ‘
detbirsbani-Bephepsexypheny! pEBpP@BEresents an integer of 0 to 2,
bi s(am nophenoxyphenyl ) sul fone, or conpounds in which
andt hig ?E@%@Ebﬁl&' Rg 16RO rof SDSHitkUed oM thtan2. rr
al kyl group of a hal ogen atom aliphatic _
repf¥ehabexyldiarine, Bt hyhenabi sgychohexylagi pe, napd,
hexanet hyl enedi am ne. When such an ali1 phatic di am ne
2Nt i p L N pr rti. f re.
cha T ka5, Cheat GerCiAly of Ahéradiriinges Tt Tiln
det§0.§ne deteriorates, and thus the proportion of
5& F? rization is preferably 40 nol % or |ess.
[0052268] ' It is also possible to use, as a
t-resi stant polymer -precursor resenbrance to a
pol C yhydr oxyam de in place of the
pol YAnV&e¥cPd. NSRENTESPEIEGRYEr Oty dRFrdécErhtipg Polymer,
~obtai ned by a condensation reaction of a
theppsafti REPREABRTC6RPEBAASaRE ATAM@ALFoXHNdc TR&ed preferably.
" Specific exanples of the nethod of the reaction
Parthehbdely meelhodrefl séaucitngea idehydiesti dorcerdepdieng
~agent such as dicycl ohexyl carbodiinmde with an acid
trimadlatddcngcadbi sanmeropleaol dgormpoumndphéand lenestrhod robxyilic
addi ng dropwi se a solution of a dicarboxylic acid
acidi ehkbdiide tR'arspheteansob arbi-saw hephendknt organic
compound, the solution containing a tertiary am ne
groSgCha@snpyBi dbneoaddedonhhareims.. [ 0060hermore, MEHdAoxyl
- pol yhydroxyam de is used, it is possible to obtain a
grof@@sktb¥eiphetasenskrti ves asd e LmpsiddoneEanpl@f to an
renmoving the area .exposed to ultraviolet ray using
ami88 BOHAOUS:2ddeE s SOF Ut hONGDYmaAdi Bgp&ble of producing
phQ osensitizer such as a napht hoqui nonedi azi de
sucﬁuéfQE§ESt§§E?ﬁnE9uaesQEBEbOEnOQhE%% an amino group of
pol yhydr oxyam de. [ 0070] Furt her nore, ag acPd ,
s _dj apni.ne _ ral. f l.a ) Ve
S A e e S
si.l oxane strugctur Q.as.to_inprove the adhe
hyd RO Reh e BORENE) PAraT ALOFSRE CRe eSO P

t_deteriorated, . Specifi les of  the diam
£108EBnaROT naldl CRGSEGRES] AUl by SBBGrY TOFEEPG="
. with bis(3-ani 1) tetranet hyl disi|
bt D) P BRR REPAGHPI BT RELIGF EBRE RS FoxangiPRLFAEA 4’ -

__proportion of _1to ) . ,
dihydroxybiphenyl, 3,3"-dihydroxy-4,4’-diamincbiphenyl, 2,4-

am ¢ acid, a pol

' si.on_.
containing a
resrstance rs

diaminophenol, 2Z,5-diaminophenol and 1,4—diamino-2,5—
dihydroxybenzene each containing no fluorine atom is bonded.
[0052]

Exampies of a preferable compound among the compound

'represented by the general formula (5) include, but are not
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10 mo 1 % [0071] The al kal i -sol ubl e resin of
the present invention may be only conposed of a
structural unit represented by the general formula
(4), or may be a copolynmer or a blend with the other
structural unit. [0072] It is also possible to
react a termnal sealing agent with a termnal of a
pol ymer of the general formula (4). As the term na

- sealing agent, a nonoam ne, an aci d. anhydride, a

limfreaacasbhoxybibe Rawidngathendatiidwihhosicdeccarpeundahnd, H
a nonoactive ester conpound can be used. It is

of pvefier hedhbeeausewarnfdlreewas sweiaghbecanpbeituted with
controlled to a preferable range by reacting with the

grohgEmsnah §§a5'ﬂgtﬁgﬁnbroﬁbsoanV@EhQQSg9699n|% 8repRY group,
as a termnal group can be introduced by reacting

a bﬁkgb ?Pgu%erg‘@thiﬁekbﬁgtﬁgqn%rob 07§]tr1fluorochloro

the nonoam ne used’in the term nal

groﬁﬁ?Lohggggggﬂubggkﬂgg? %Eéug;eggggrkﬂﬂl gu&%& group, a

roxyguinolin nonap hal'e

r a onapht hal e e, ani. ¢ ic_acid,
A R sl G
m nobenzoi ¢ aci d, an1nobenzenesu|fon|c acid, 3-
OOgﬁ*ﬂnobenzenesulfonlc acid, an1nod|hydroxypyr|n1d|ne,
am nophenol , an1nonercaptogU|noI|ne
[Chegieapt BaFNHGAapAt hal ene, ani nodi mer capt opyri ni di ne,
am not hi ophenol, ethynyl aniline, diethynylaniline,
ethynylaninonaphthalene and
d|ethynylan1nonaphthalene [ 0074]

o**@

‘COOH

,I:::]/ﬂ\ HsC CHs /H\I:::l\
HOOC COOH

md‘@nm

HOQC COOH
?:>« HNH
P,

[0054]

HOOC

As long as solubility-in an aqueous alkali solution,
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Preferred exanpl es anong these nonoam nes are
5- am no8- hydr oxyqui nol i ne,
1- hydr oxy- 7- am nonapht hal ene,
1- hydr oxy6- am nonapht hal ene,
1- hydr oxy- 5- am nonapht hal ene,
1- hydr oxy4- am nonapht hal ene,
2- hydr oxy- 7- am nonapht hal ene,
2- hydr oxy6am nonapht hal ene,
pho2obydEexyvitgMananapht-hakerietance are not adversely
1- car boxy7-am nonapht hal ene, '
affkc€anboxy- 6saniRengphishalieneéo modify the acid component
1- car boxy5- am nonapht hal ehe,

w:d:g @@Eggﬁﬁrgbﬂﬁﬁ@néﬁﬁﬁh%lre@ﬁ,carboxyllc acid each having no -
-carboxy6 am nonapht hal ene,

b am a pobenzohstaei d,
rofe S BT E OB o phece? samabenioha:

tetéag%gggg fc:yla'cg_ dac IS(?lth &l ?r{e l%ilt'l% %@1@1 6

annosa am nobenzenesul foni e acid, 3-

benggpgggggég%%%gllc%o Io%i Cllgj:? 6:1 )((:é. 613 :nbrl %%%éﬁ%%%lija c%r}:lb%xyl ic
2-am.nophenol , 3-am no| hﬁpolj_4_an1%ppheno

aci8, A ROCRYABRERGTC 5=
am not hi_.ophenol , 3-ethyn Ianlllne 4- et hynyl ani | i ne,
dlpéezwlauétfﬁg;ﬁyﬁgﬁ.aﬁaﬁéo ;ﬂh LG gompounds
[ 0075] Exanpl es of the conpound sel.ected from
thegzgodcitd HPRGHr iCHE, CATROFIdarBERRS @4citEP 1@ Godhdacidg methyl
chl ori de conpound and a nonoactive ester conpound
groupednds anhe thednmoraiursealliimfadgentt atidagd®oasild c acids
' anhydrides such as phthalic anhydride, maleic
suchnhydbiudenenadire cantrpdvilde; awytlagitexanedi car boxyl i ¢
' anhydri de, and 3-hydroxyphthalic anhydri de;
cycippeaanhex ¥ltiracachas:ysuch sasi diardyak yileerialy, compounds
car boxyt hi ophenol , hydroxycar boXynapht hal ene,

t heffebEapho Gans bex yraphi-halend, qardixWenzepdsaidddnivc a methyl
aci d, eth¥Ynyl benzoic acid, diethynyl benzoic acid, and .
gro@lbh)éﬁkﬁﬂ RApkihgic ﬁ@u@) @%m%@ﬂ:aﬁﬁd}iyld@ acids such as

. conmpounds in which a carboxyl group thereof is-

ter%%h@h%ﬁll@r Ratied;; sopaaciid chlord de conpounds in
only a nnnbcarboxyl group of di carboxylic acids

dlp%%%%l%%hte g%'%%}éyq @cighi phthal 'rfa;ﬁ‘?ﬂl’f-ialémgﬁc%rboxyllc

aci cyclo exanedlcarboxyllc aci d, "3-hydroxyphthalic

aClg- I car %g%;ﬁg)%ﬁt?th% ene I%l& ol(r%}snat e(y daiLC%JiCVGaCld
TheeSt grlfggmol%%d%egﬁt ned HELye Ox%le‘);%@ n[g'ino%q C!Less, and

conpoun zotriazole or

N-hy r_0X narbor nene-2,.3- dic i_m.d 076 N
moTgs AT 6% A5H Yo grabci o Jceo%?go&%bﬁ}% {scgteline. when
‘ conpounds |nclude aci d anhydri ch as pht

thea ARG T o0 Ay LS e Ay aeolibiliey in

- cyclohexanedlcarboxyllc anhydri de, and .
an FOMPAUSXPEHERA! iSC laHiRlt i BRSSO T adiads

such as 3-carboxyphenol, 4- carboxypheno
det@rdaxisdyeyt hi ophenol , 4- carboxythlophenol

1- hydr oxy- 7- car boxynapht hal ene,
[00B-Sydr oxy6- car boxynapht hal ene,

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

mer dapttdre’ gearexly faphtiia eife;, B msrmaptuoe6-component

- car boxynapht hal ene, 1-nercapt o-5-carboxynapht hal ene,

der3%ed from a diamine is preferably selected from structures
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car boxybenzenesul foni ¢ aci d, 4-carboxybenzenesul fonic
acid, 3-ethyhyl benzoic acid, 4-ethynyl benzoic acid,
3,4- diethynyl benzoic acid, and 3, 5-di et hynyl benzoi c
aci d; nonoacid chl oride conmpounds in which a carboxyl
group thereof is acid-chlorinated; nonoacid chloride
conpounds in which only a nonocarboxyl group of
di carboxylic acids such as terephthalic acid,
phthalic acid, maleic acid, cyclohexanedi carboxylic
rep8ekent2d5Sbei eaeboxsynaphhbabeneral, Gormulas (6), (7) and
di car boxynapht hal ene, 1, 7-di car boxynapht hal ene, and
(8)2, 6- di carboxynapht hal ene i s acid-chlorinated; and
active ester conpounds obtained by reacting a
[Oog@ancid chl oride conpound with
N- hydr oxybenzotri azol e or N-hydroxy-5-norbornene- 2, 3-
[Chgﬁ§€5?°§¥kﬂh§§-4&0077] The proportion of the
nonoanm ne to be introduced in the term nal sealing
agent is preferably within a range fromO0.1 to 60
nmol % and particularly, preferably from5 to 50 nol %

___hasedyen spe eyEi I N6 Ce3pane The proportion
th@gﬂéﬁgguﬁg? §§P§E§Qﬁ fggﬁ1anqgkid anhydride, a

Eﬁcarboxylic acid, a nonoacid chloride conmpound and
Aoacti ve ester conpoun&cﬁéhﬂ as the termna
sealing agent, to be introduced is preferably within
a range fromO0.1 to 100 nol % and particularly

preferably fr 5 to 90 _no based on the diam ne
*“‘d%r%—oﬁéﬁrﬁﬂ— @SFA\T&HGEQ_E%%T—H et® term nal groups
may be introduced by reacting a plurality of term nal
seal ing ager(H)[,0078] The term nal sealing
agent introduced into the polyner can be easily
detected by the foll ow ng Method. For exanple, the
term nal sealing agent can be easily detected by
—gRISPHNHERR el—-ymss) into which the terninal
seal i ng agent|has been”i ntroduced, in an acidic
sol ution, thqCyay,_deconposing into an am ne conponent
and an acid anhy&?ide conmponent as structural units
of the polymer, and neasuring them using gas
chromat ography (GC) or NVMR Alternatively, the
rookefm nal sealing agent can be easily detected by _
directly measuring the pol yner conponent, into which
theI_GEHEngEnéﬁgh'@grﬁggﬁt(%gs een, | Nigodycedye UshBIsame
pyrol'ysi's gaschromatograph (PG&C), i nfrared spectrum
or 8Ef?%§gwﬁ QB%QE%#QESLQQ7%]tri~ thm%t lﬁ@f@ht organic
containing structural unit represented by the genera
forpul a_(4), as i.n t hesi. zed he .
ToRG) PRHLRG Fothod” TRE S Jam s Ak ol A grg she and
;> €ster can be synt hesi.zed, for exanpl by a th of
R RIS ot Mty 1 O G O VA 5 e ot e moom
conmpound at | ow teMoerature, a nethod of obga'ning a
ACOBPes Bl TPOMTR FatPacarboRyIFE aranRyaPFACknd Gh 2 In
al cohol _and reacting the,diester, Wwth an_amne in the
theppegered 6PTHUEEnddnsi Ry AfehtE aR@YaPRretRBdsSsare or
. obtaining a diester froma tetracarboxylic .
difdeanhydpide rapd carndl E8NGILeTflolqEiRed P ranitadiaging 2 to 20
chl orination .
carbon atoms, and R’ represents a tri- to hexavalent organic

group having 3‘to 20 carbon atoms and a hydroxyl group. WwWw

represents an integer of 1 to 4. In the general formuia (8),
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of the resulting dicarboxylic acid and further a
reaction with an ani ne. [0080] The
pol yhydr oxyam de can be obtai ned by a condensation
reacti on of a bi sam nophenol conpound and a
di carboxylic acid. Specific exanples of the nethod
i nclude a nethod of reacting a dehydration condensi ng
agent such as dicycl ohexyl carbodiimde (DCC) with an
aci d and addi ng a bi sam nophenol conpound, and a
R mefhed caft caddidigradrapwiaeram isolgtdgn ofvimg 2 to 20 carbon
di carboxylic acid dichloride to a solution of a
atoRk$aghAaopffenelp emaund thie so) Hdevomiaididihidc group
tertiary amne such as pyridine. [0081] The

hav&ﬁ%'@ €eNMpPOsSkhireRn0htbhe Bheseant kiive gﬂ QR oe@Nt akAs
(b)y a silicon conpound having a Secondary aronmatic

rep§€E@Htgr8leﬂEQg@B alekaxy group. As used herein, the
'l con conmpound nmeans a conpound containing a
[Oogb con atomin the nol ecule. Wien the resin
osition contains in addition to the
alk : qubIe S|n S bjcon Apoun Vi n
Bohhr JoaFoha: FEra Ao | E?ou% ¥ a§9a|%%§§er§b%%ghave
he adhesi on_prope of t nposi tion, afte
an %EPFﬁélForénguﬁchﬁéwsﬁ ¥@§Fere@éP§ﬁP © anEPﬁlrgiﬁltlng
be enhanced, wi t hout adversely affecti ng
POLBRBE 0s et t11E° conpBREht . t@#ﬁ?f sm@ﬁ‘;} etﬂehzé@%%%yp%?nyl
i mproving the adhesion property of the conposition
grogpy e BeDEHEPHERDNSNY 1aJSGHSY r & &ViAL OxYEGPhEREL §goup, a
Nanely, the silicon conpound (b) serves as an
dihgdhesvoarptbibt eroupeo82frydroxyblpbegynt gFOUsh Ehe
'silicon conpound (b) is preferably fromO0.01 to 100
dihpdrbvsybasbdngn $00upar s of the al kali-sol uble resin.
Such a silicon conmpound is preferably selected from
bisc¢bhyppourgsheepi ¢bentéd uby oplrephaold gwong,gener al
formulas (1) to (3). It is also possible to use any
bisChpeuRepasnlongrapant genld,ns &isi (hiycdenzepipayid sul fone
havi ng a secondary aronmatic am no group and an al koxy
gro@pPuUR hdaoaphepukayiSpaeidf geallpy, asdch a conmpound
can be obtained by reacting an aromatic am ne

dlhgeﬁagyagpﬂbhglaﬂh@&k@&bﬁplan@tcggpgygg g8pabbec0ofo use
reacting with an am nO group such as an epoxy group

alil Ba@18h§959 t ByknonQua. hyﬁ%o%%%Q%ﬁ%@e&%lp@%k%baghﬁ a

an aromati c am ne and an epoxysil ane

dinfQrBeYRde %¥$8Q3§°§?Bﬂgds gepresented by Lhe gengral,

veascon ary tic amno

divgigﬂgsg nﬁg%lggogg?%xo%%tagel%d %%'O%fp%%%%rE%sH%tance

a su can aine mnthout causi

Crease f acti of _a arona roup

of gﬁsersﬁa% SRBoPoleTEposr e o1 obR 55 5%&&8 sﬁPF&@ge -
onent as co areﬂ with a prlna y aromatic am no

pheaygﬁg;oup, a enyl group, a diphenylether group, a
diphenylhexafluoropropane group, a diphenylpropane group, and
a diphenvylsulfone group. In addition, an aliphatic
cyclochexyl group can be used.

[0059]

In the general formula ({(7), R* and R®® preferably
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[ 0083] A silanol group on the surface of a
silicone substrate and a secondary am no group of the
compounds represented by the general formulas (1) to
(3) react even at a low tenperature of 50 to 200C
Furt hernore, an al koxy group of the conpounds
represented by the general formulas (1) to (3) can be
conmbined with a silanol group on the surface of the
silicone substrate to forma sil oxane bond, but a,
reptatahyt ac dashilentogrohe fecdindamy: amomatdgroum view of heat
accel erates formation of the bond. As a result,
resadhasicenciforae bekwenngheclgieasi bindh caathpilke thereof
- silicone substrate increases. A so, when silicone
incmhaéiathéhbhcg&o@ |, o6 @8 pokngar dFee, & USeheas lkh@er
~material of the substrate, the sane effect can be

gro??ﬁaEnQQpE%ﬁ§§ﬁ%xh%lh%%%b%dﬂah%_%E%u%,l%nQHPQE%%QpQ%pane

e surface. "Al so, when iron, nickel or copper are
ed he. ne [ f.-t.h strate dhesi on
T2y oA he Y e AT A6 bOEaes | f o Saere ot hoAn O

. A f d t gsn | f
s RRURCS BSOS SEONR) 0 JRC 00, LB A8 e on
2rof g o hdbdl PoPAarad (TP To 5 GERE nGE Ge: ¢ i ing
d i nf| hot Y t which
POTYECF} Kef)Th! ho GHVEPLET yCAFTECE et By dh AniHOT gFoRRC™YL
because a | arge substituent is bonded. Thus, it is
gIOHBss?bﬁéhﬁgré%ﬁpﬁﬁpyéx8§PP@ntas@@ﬁé§§Y§@§@¢ﬁWﬁy9roupr a

[ 0084] [ Chemi cal Fornula 8] (R5)3-m/ (R6)2
dihydroxynaphthyl group, a hydroxybiphenyl group, a

dihydroxybiphenyl group, ak

bis (hydroxyphenyl)hexafluoropropane group, a
bis(hy&ro#yphenyl)propane group,‘a bis (hydroxyphenyl)sulfons
group, a hydroxydiphenylether group, and a
dihydroxydiphenyiether_groﬁp. It is also possible to use
aliphatic groups such as a hydroxXycyclohexyl group and a
dihydroxycyclohexyl group.

[0060]

In the general formula (8), R’ preferably represents a
divalent group having an arcmatic in view of heat resistance
of the resulting poiymer, and examples thereof include a
phenvi group, a biphenyl group, a diphenylethér group, a
diphenylhexafluoropropane group, é diphenylpropane gréup, and
a diphenylsulfone group. In addition, an aliphatic

cyclohexyl group can be used. R’® preferably has an aromatic

30



NHC( R2) 2CR3 Y-4C(R4)2Si 0-11R2 (1) NHC(R8)2R
YA-C(R10)2) 11 X [0085] In the above formulas,, R7 ,
R13, and Rm each represents a group selected from an
organi c group having 1 or nore and 10 or | ess carbon
atons, a hydroxyl group, a nitro group, an am no
group and a carboxyl group. le, R3, R4, R8, RI9, Rm
Rfl, Rm and Rm each represents a group sel ected from
a hydrogen atom an al kyl group having 1 to 6 carbon

rin§t ONByian afkeayt geeuptaacphefykhgr sapuahdiing poclymer.
substituted phenyl group. O these groups, R 2 and

spefdiiBBeanflpRey ereRidrandcRl8eeachympyxbphenybi gedubo a
forman aliphatic cyclic structure. R6, R6 and R2

dihﬁ@ggxpsﬁéﬁ§@n5§oaggrQuaya@bgghggh£59m1g@oabkyh group

aving 1 to -6 carbon atons, an al kenyl group, a

: dihg$g§¥ ngFHHﬂylangQEti5uBgQrBQEBthQE9Epg@BGF§na

oup”having 1 to carbon atofrs, "at [east one
: Leh i y group having 1 to 6 carbon
dlhgé%ﬁgkggﬁ#éﬂgyaﬁggﬁgfegch represents an Organi c group
: lected fro al kyl group _havin to_6 carbon
o1 SFufE FRhe ks Rag bap B pR ey PogPBupe a
. Substituted -phenyl . group and an.al koxyl gro hayi_n
ois Ihy g g HbRbBRL ApouRa A IFeRBy anBiot hreRvPEeas ) sidzone
al koxy_ group having 1 to 6 carbon atons. X represents
grogPgr supYdEPErEeRR RSP ERAI Ry PUgr 08p%hdving 1 to 10
__carbon atons, an_ al kenyl groug,,a nitro group, a
dihKguPEYEPEPBUPCLRATaPKBRPF g bubS Al BArBOXTIPHR obp, use
an ester group having 2 to 10 carbon atons and-an
aliphilécggoaprhashalh 25t 8 DYdearbeNCArbREYlYJrepPeseft s -
a group selected froma single bond, a phenyl group
dihpddoayeEROhegyouprodX. '
[0061]
Exampies of é preferable compound among the compounds
represented by the general formula (6) include, but are not
"limited to, those having the following structures, or those
in which a portion of the benzene ring is substituted with a
methyl group, an ethyl gioup, a trifluoromethyl group, an
ester group, an amide group, or a fluorine atom.

1 [0062]

[Chemical Formula 5]
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and YY each represents a group selected froma single
bond and: [0086] [Chemi cal Formula 9] R21 and R22
each represents a group sel ected from hydrogen,
fluorine, an alkyl group having 1 to 10 carbon atons,
a fluorinated al kyl group having 1 to 10 carbon atons
and an al koxy group having 1 to 10 carbon atons. p,s,
u and v each represents an integer of 1 to 4, m
represents ‘an integer of 1 to 3, 1 represents an

i nt
i nt
i nt
i nt
3.

eger of O t 2, 4 b, k angbn ch represents an
eger of Q % , 6 and?g DRcRlrepresents an
eger of 1 cBArepresents an
eger of 1 to 10@3 ts an integer of 1 to
Rl to R22 may be th e or different when a

plurality of RI(s) to R22(s) exist in a nolecule.

[0088] 12 @H preferably re hydrogen

e o

[0063]

Examples of a preferable compound among the compounds

represented by the general formula (7) include, but are not

limited to, those having the following structures.

[0064]

[Chemical Formula 6]
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al kyl group such as a nethyl group, an ethyl group, a
propyl group, or a butyl group, a fluorinated al kyl
group such as a trifluoronethyl group, a

pent af | uor oet hyl - group, a perfluoropropyl group, or a
per fl uorobutyl group, a hydroxyl group, a nitro
group, a carboxyl group, an am no group,- an ester
groUp having 2 to 10 carbon atons, or an am de group
having 2 to 10 carbon atons. O these groups, an

al kyl group, a fluorinated al kyl group or a hydroxyl
group is preferable. [0089] 2 R3 R4 R8 RO R181 Rl2and
preferably repr esent a thyl group, an ethyl

_ @F@roumi alphenyl group. Al so, R2

19, are preferably conbi ned
ane r| ng, a cycl ohexane ring or a
cycl Ohept &rfe ri Ny

R
__/I H HaC,_ CHs wo [ Q-
OHO' OH
S Nij[::]/S\I:::[jN e
OHo _ OHO
P2 =
Sy v | o—
2 N N =
0 i]:::r/ 0

T HOT
= R

[0065]

EXamples of a preferable compound among the compounds
represented by the general formulé (8) include, but are not
limited to, those having the following structures.

[0066]. |

[Chemical Formula 7]
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R5, R6 and R2 represent a nethyl group, an .ethyl
group, a propyl group, a phenyl group, a nethoxy
group, an ethoxy group, a propoxy group, or a butoxy
~group, at |east one of which is preferably an al koxyl
group such as a nethoxy group, an ethoxy group, a
pr opoxy group, or a butoxy group. X is particularly
preferably an al koxyl group such as a hydroxyl group,
a met hoxy group, an ethoxy group, a propoxy group, or

but®xy group, a |y hso group. [0091] The
<::}mm@ y i the_conpounds represented by

) is preferably an
D di ssoci ati on constant in
an aqueous ‘sol ution) withingyrange from3 to 9. Wien
pKa is |l ess than 3, the adhesion property to a
substrate decreases. In contrast, when pKa is nore
than 9, deconposition of the photosensitive conponent
is accelerated. pKa is nore preferably within a range
from4 to 8. Exanples of the anine include aromatic
Oogﬁhnes such as aniline, cyanoaniline, hydroxyl
antline, nitroaniline, chloroaniline aninobenzoic
acidethyl, trifl oroneth i hyI ni
“di mePhyPanfPRAER néPﬁWH%d?giw el F‘HQ M iEMSs atso
am nopyri di ne, methyl am nopyri di ne, .di hydroxyanili ne,
posaﬁalﬁyépos@yé#ﬁowﬁ ithe: Obier GrafiaspsPRyaeNE in the
am nes such as di am nobenzene, triam nobenzene,
progpahkinbpyitlinea TAPER AEEYr iditive 40 mol% based on the
hydr oxydi am nobenzene, and dlhydroxydlan1nobenzene 7
diap0e2] ExampleFhefetheonbhiec dibmésearenpenenedinfinde
a silane coupling agent capable of reacting with an
pheagﬂanegmempneExdaamaaodhp@emwékﬁkab1ea@noapheapaub@nzene,
of reacting with the am no group include an epoxy
diagfaupiphdnglebiatoret kilangnedi phlenyilsuidbnpr, ef er r ed
to use, as the group capable of reacting _
bis(trifluoromethyl)benzidine, bis(aminophenoxyphenyl)propane,

bis(aminophenoxyphenyl)sulfohe, or compounds in which the
aromatic ring thereof is substitﬁted with an alk;l group ‘or a
halogen atcm, aliphatic cyclohexyldiamine,
methylenebiscyclohexylamine, and hexamethylenediamine. When
‘such an aliphatic diamine component is copolymerized in the
proportion of more than 40 mol%, heat resistance of the
resulting polymer deteriorates, and thus the proportion of
copolymerization is preferably 40 mol% or less.
[0068]

It is also pdssible to use, as a heat—resistant'polymer
precursor resembrance to a polyamic acid, a polyhydroxyamide

in place of the polyamic acid. Such a polyhydroxyamide can
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with the am no group of aromatic am nes, a carboxyl

group or a sulfonic acid group because basicity of

the amino group is conpletely |ost and sonetines

serves as an acid. As described above, exanples of

the silane conpound i ncl ude

tri met hoxy-| - di net hyl enechl ori de,

tri met hoxyepoxysil ane, triethoxyepoxysil ane,

car boxyl propyl tri met hoxysi | ane, '
be Bbsbepexyyhyetr asihoaxydiisn @xareion of a bisaminophenol
- tris(epoxy)trinmethoxydisil oxane, and
com%ﬁh%ﬁeBQEYEPQEE&&%%&QQ&XQbbﬁ@L'Ogﬁééifﬂgogﬁhmples of the

he conpound represented by the general formuta (2)

metfBR B¢ RLai-Rgd Ry 6achiuig anRLWRL ik 3WaReing a
conpound having two or nore athino groups with a

dehgg'ra%ﬁ030%%1?@9%39@%9%\@ 9 A %%owa@%q%we%y%arbodiimide |

actin 0 group. 094] anpl es
.of th ti ' . [ t
i e oS5 BuBLTl ASCIAS an Arana re ara netekaRingnd @

avi ng two,am no .groups, an.aromati c trianne , .
et B Bund RO NG PR aSS. 2anihg PRuBe, “aiargRerPaie acid
. tetraam ne conpound havin Qur amn rqups. The
a1 chTGratPe tamon LD T e B P RRE N PR, the
range from3 to 9. Exanples of the aromatic diamne
solgbAPBURETTACNGRE SUBSHHAIdd 2B Mo Sl StS Fyfdd ine added
aromati c di am nes such as phenyl enedi am ne,
thegetlhy| phenyl enedi am ne, cyanophenyl enedi ami ne,
hydr oxyphenyi enedi am ne, di am nodi phenyl net hane,
[00d@iedm nodi phenyl et her, diami nobi phenyl, :
di met hyl di am nobi phenyl , di net hoxydi am nobi phenyl ,
bi sEhenf kuppagetyhlyloxdicanideobispmeryl,, it is possible to
bi s(am nophenoxy) benzene,
obthiis( anppehydrex yphemdengrigiane resin composition capable of
. bi s(am nophenyl ) di propyl benzene,
remBivs hamcpepheraxyikdicpRenydeti®imaviolet ray using an agqueous
bi s(am nophenoxy) di phenyl sul f one,

alBing(apnerbenexy dahend pHepyRnsitizer such as a
bi s(am nohydr oxyphenyl’) hexaf | uor opr opane,

napR RO RORKAL AXYRREMU )RR ®ster to a solution of the
bi s(am nohydr oxyphenyl ) sul f one, and

polg%§?§ggggggg%quphenyl)ether. It is particularly

err 0 use a di am ne having a phenolic hydroxyl
[0095?“p' [0095] '

furthermore, an acid or diamine component of the
general formula (4) may be copolymerized with an aliphatic
group having a siloxane structure so as to improve the
adhesion property to a substrate as long as heat resistance
is not deteriorated. Specific egamples'of the diamine
component include those obtained by copolymerizing with
bis (3-aminopropyl)tetramethyldisiloxane or bis(p-

aminophenyl)octamethylpentasiloxane in the proporticn of 1 to
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Exanpl es of the aromatic am ne conpound having three
or nore am no groups include tri(am nophenyl) net hane,
tri (am nophenyl ) et hane, tri (am nophenyl) propane,
t et ra(am nophenyl ) net hane,
tri (am nophenyl)trifluoroethane, and a triam ne |
conpound containing a sflbstituent such as a nitro
group, an ester group or an al kyl group, and a
t et raam ne conpound such as
10 -ketra(am nophenyl ) net hane. [0096] The conpound
represented by the general formula (3) can be
[ooobtai ned by reacting an aromatic diam ne, a triam ne,
or atri- or higher polyvalent polyamne with a

sil ane qOURhingoagsNt hawing o @h@ugr@g@ablgne&ntlon may
reacting with an amno group. [009 Specific '

be SﬁﬁgpbsﬁpegeerSkegaek%u%%%&%qn%§1%69@§%%%E%qeeyb§h%he

?en ormul a f (3) include, but are not
[ I
genphh! ﬁgr%g]lat 18)1 Obl-OWa 0 HeOTP UL kRO ol ENEHCH; Ln

the other structural unit.
[0072]

It is also possible to react a terminal sealing agent
with a tefminal éf a polymer of the general formula (4). As
the terminal éealing ageﬁt, a monoamine, ‘an acid anhydride, a
monocarboxylic acid, a monoacid chloride compound and a
monoactive ester éompound can be used. It is preferred
because a molecular weight dan be controlled to a preferable
range by reacting with the terminal sealing agent. Also,
various organic groups as a terminal group can be introduced
by reacting with the-terminal sealing agent.

[0CT73]

Examples of the moncamine used in the terminal sealing
agent include, but are not limited to, aminéhydroxyquinoline,
hydroxyaminonaphthalene, carboxyaminonaphthalene,
aminenicotinic acid, aminosalichic acid,‘aminoﬁoluié acid,
ammelide, amincbenzoic acid, aminobenzenesulfonic acid, 3-
aminobenzenesulfonic aclid, aminodihydroxypyrimidine, |
aminophenol, aminomercaptoguinoline, mercaptoaminonaphthalene,

aminodimercaptopyrimidine, aminothiophencl, ethynylaniline,
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Vdiethynylaniline, ethynylaminonaphthalene, and
diethynylaminonaphthalene.
[0074]

Preferred examples among these monoamines are 5S5-amino-
8—hydroxyquinOline, l—hydroxy—7—aminonaphthalene; l-hydroxy-
64aminonaphthélene, I-hydroxy-5-aminonaphthalene, l-hydroxy-
4-aminonaphthalene, 2-hydroxy-7-aminonaphthalene, 2—hydrqu—
64aminonaphthalene, 2-hydroxy-5—amincnaphthalene, l-carboxy-
7-aminonaphthalene, 1wcarboxy—6—aminonaphthalene, l-carboxy-
S5—-aminonaphthalene, 2—carboxy—7—aminonaphthaleﬁe, 2—carb6xy—
6-aminonaphthalene, 2—cafboXy—5—aminonaphthalene, 2=
aminobenzoic acid, 3-aminobenzoic acid, 4-aminobénzoic acid,
4-aminosalicylic acid, 5-aminosalicylic acid, 6-
aminosalicyiic acid, 2-aminobenzenesulfonic acid, 3-
‘aminobenzenesulfdnic acld, 4-aminobenzenesulfonic acid, 3-
amino-4, 6-dihydroxypyrimidine, 2-aminophenol, 3-aminophenol,
4—aminophenol, 2~aminothiophenocl, 3~aminothiOphenol, 4-
aminothiophenol, 3-ethynylaniline, 4—e£hynylaniline, 3,4~
diethynylaniline, and 3,5-diethynylaniline.

[0075]

Examples of the compound selected from én acid
anhydride, a monocarboxylic acid, a moncacid chloride
compound and a monoactive ester compound used as the terminai
sealing agent includé acid anhydrides such as phthalic

anhydride, maleic anhydride, nadic anhydride,
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cyclohexanedicarboxylic anhydride, and 3-hydroxyphthalic
anhydride; mondcarboxy;ic acids such as carboxyphenol,
carboxythiophenol, hydroxycarboxynaphthalene,
mercaptbcarboxynaphthalene, carboxybenzenesulfonic acid,
ethYﬁylbenzoic acid, diethyﬁylbenzoic acid, and
ethynylnaphthoic acid; and monoacid chloride compounds in
which a carboxyl group thereof is aciduchlorinated; monoacid
chloride coﬁpounds in which oﬁLy & monocarboxyl group of
dicarboxylic acids such as-terephthglic acid, phthalic acid,
maleic acid, cyclohexanedicarboxylic acid, 3~hydroxyphthalic
_acid, 5—norbornéne—2,3—dicarboxylic acid, and
dicarboxynaphthalene is acid-chlorinated; and active ester
compounds obtained by reacting a monoaqid chlbride.compound
with N-hydroxybenzotriazole or N—hydroxy—5;norbornene~2,3—
“dicarboxyimide.
[C076]

Examples of a preferable compound among these compoﬁnds
iﬁclude acid anhydrides such as phthalic anhydride, maleic
“anhydride, nadic anhydride, cyclohexanédicarboxylic anhydride,
and 3-hydroxyphthalic anhydride; mdnocarboxylic acids such as
3-carboxyphencl, 4-carboxyphenol, 3;carboxythiophenol;r4—
carboxythiophenoi, 1—hydroxy;7-carboxynaphthalene, 1—hydroxy—
6-carboxynaphthalene, 1whydroxy—5—carboxynaphtﬁalene, 1-
mercapto-7-carboxynaphthalene, l-mercapto-6-

carboxynaphthalene, l-mercapto-5-carboxynaphthalene, 3-
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carboxybenzenesulfonic acid, 4—carboxybenzenesuifonic acid,
3-ethynylbenzolc acid, 4—ethynylbenzoié acid, 3,4-
diethynylbenzoic acid,rand 3,5~diethynylbenzoic acid;
monoacid chloride'compounds in which a carboxyl group thereof
is acid-chlorinated; mbnoacid chleoride compounds in which
only a monocarboxyl group of dicarboxylic acids such as
terephthélic acid, phthalic acid, maleic¢ acid,
cyclohexanedicarboxylic acid, 1,5—dicarboxynaphthalene, 1,6~
dicarﬁoxynaphthalehe, 1,7—dicarbo$ynaphthalene, and 2, 6—
dicarboxynaphthalene is acid—cth;inated; and active ester
compourids obtained by reacting a monoacid chloride.compound
with N—hydroxybenzotriazole or N—hydroXy—5—norbornene—2}3—
dicarboxyimide.

[0077]

The propbrtion of the monoamine'to be introduced in the
terminal sealing agenﬁ is preferébly within a range from 0.1
to 60 mol%, and particularly preferably from 5 to 50 mol%,
based on the entire amine component. The proportion of the
compound, selected from an acid anhydride, a monocarboxylic
acid, a moncacid chloride compound an& a monoactive ester
compound used as the terminal sealing agent, to be introduced
is preferably within a range from 0;1 to 100 mol%, and
particularly preferably from 5 to 90 mol%, baéed on the
diamine ccmponent. A plurality of different terminal groups

may be introduced by reacting a plurality of terminal sealing
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agents.
[0078]

- The terﬁinal sealing agent introduced into the polymer
can be easily detected by fhe following metﬁod. For example,
the termina} sealing agent can be.easily detected by |
dissolving the polymer, into which the terminal sealing agent
has been intrcduced, in an acidic sclution, thereby
decomposing into an amine component and an.acid anhydride
component as structural units of the polymer, and measuring
them using gas chromatography_{GC) or NMR. Alternatively,
the terminal sealing agent can be easily detected by directly
measuring the poljmer component, into which the terminal
sealing agent has been introduced, using pyrolysis
gaschromatograph_(PGC), infrared spectrum or CBNMR spectrum.
[0079]

The polymer containing structural unit represented by
the general formula (4) as & main compenent is synthesized-by
the following methed. The polyamic acid or poyamidate ester
can be synthesized, for example, by a method of reacting a
tetracarbeoxylic dienhydride with a diamine compound af low
temperaﬁure,‘a method of obtaining e diester from a
tetracarboxylic dianhydride and an alcohol and reacting the
diester with an amine in the presence of a condensing agent,
and a method of obtaining a diester from a tetracarboxylic

dianhydride and an alcohol, followed by an acid chlorination
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iof the resulting dicarboxylic acid and further a reaction
with an‘amineq
[0080]

The polyhydroxyamide éan be obtained by a condensation
reaction of a bisaminophenol compouﬁd and a dicarboiylic acid.
Specific examples of the method include a method of reacting
a dehydration condensing agent-such as
dicyclohexylcarbodiimide (DCCS with én acid and adding a
bisamincephenol compound,'and a method of adding dropwise a
solution of a dicarboxylic acid dichloride to a solution of a
bisaminophenol compound, the soluticn containing a tertiary.
amine: such as pyridine.

[0081)

The resin composition of the present invention contains
{b) a silicon compound having a secondary aromatic amino
group and an élkoxy group. -As used herein, the silicon
compound means a compound containing a silicon atom in the
molecule. When the resin COmposition'contains, in addition
to the alkali-soluble resin {(a), the silicon compound having
a secondary aromatic amino group and an alkoxy group {b), the
adhesion property of the compesition after curing to a
silicone substrate, ceranic or metal can be enhanced without
adversely.affecting the photosensitive component.
Surprisingly, the effect of improving the adhesion propérty

of the composition after development to a substrate is also
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exerted. Namely, the silicon compound tb) servesg as an
adhesicon promoter.
[0082]

The content of the silicon compound (b) is preferably
from 0.01 to 100 parts based on 100 parts of the alkali-
soluble resin. Such a silicon compound is preferablf
selected from compounds repfeSented by the following geﬁeral
.formulas‘(l),to (3. It is also poésible to use any compoﬁnd
as long as it contains a silicon compound ‘having a secondary
aromatic amino group and an alkoxy group in a molecule.
Specificallj, such a compound can be obtainéd‘by reaoting an
aromatic amine compound with an alkoxjsi;ane compound capable
of reacting with an amino group such as an epoxy group or a
chloromethyl group. .The compound 1s preferably an adduct of
an aromatic amine and an epoxysilane compound. When
compounds represented by the general formulas (1) te (3} have
a seoondary arcmatic amino group, a composition having the
adhesion property te a substrate can be obfaihed Without
causing a décrease of activity of an aromatic amino group and
acceleration of decompositioﬁ of a photosensitive component
as coﬁparedbwith a primary aromatickamino'group.

[0C83]

A silanol group on the surface of a silicone substrate

and a secondary amino group of the compounds represented by

the general formulas {1) to (3) react even at a low
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temperature of 50 to 200°C. Furthermore, an alkbxy group of
thé compounds represented‘by the general formulas (1) to {3)
can be combined with a silanol group on the surface of the
silicone substrate to form a siloxane bond, but a catalytic
action of the secondary amino group accelerates formation of
the bond. As a result, adhesion force between the
composition and the silicone substrate increases. Also, when
‘8ilicone nitride, silicon chloride or ceramics is used as the
material of the sUbstraté, the same effect can be obtained
because it reacts with the silanol group on the surface.
Also, when'iﬁon, nickel or copper are used és the material of
the substrate, good adhesion property can be obtained because
it reacts with an OH group (a hydroxyl group) formed on a
thin layer of a metal oxide formed on the surface. Aiso, the
secondary amino group of the compound répreseﬂted by the
gene;al formulas (1)‘t§ {3) does-not exert an'adverse
influence on a photosensitive component which is likely to bé
adversely affected by an amino group because a large
substituent is bonded. Thus, it is possible to exhibit
excellent storage stability.

[0084]

fChemical Formula 8]
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[o085]

In the above formulas, R', R, R', R and R" cach
represents a group selected-from an organic group having 1 or
more and 10 or less carbon atoms, a hydroxyl group, a nitro
group, an amino group and a carboxyl group. RZ, R3, R%, RS, R%
R, RY, R'® and R'® each fepresents a group selected from a
hydrogen atom, an alkyl group haﬁing 1 to 6 carbon atoms, an
alkenyl group, a phenyl group and a subsﬁituted phenyl group.
Cf these groups, R? and R?', R® and R', or RY and R' each may
be combined to form an aliphatic.cyclic structure. 35, R® and
R?? each represents a group selected from an alkyl group
having 1 to 6 carbon étoms,'an alkenyl group, a phenyl group,
a subsfituted phenyl group and an alkoxngroup having 1 to ©
';carbon atoms,'atlieast one of which is an alkoxy group having
1 to 6 carbon atoms. RY¥, R!'® and R'® éach represents an
organic group selected from an alkyl group having 1 to 6
carbon atoméﬂ an alkenyl grcup, a phenyl grcup, a substituted_
‘phényl group and an alkoxyl group having 1 to 6 carbon atoms,
at least one of which is an aikoxy group having 1 to 6 carbon
atoms. X represents a group selected from an alkyl group
having 1 to 10 carbon atoms, an alkenyl group, a nitro group,
a hydroxyl group, an alkoxyl group, a carboxyl gfoup, an
ester group having 2 to 10 carbon atoms and an amide grdup
having 2 to 10 carbon atoms. Y represents a group selected

from a single bond, a phenyl group and a —-CH,0- group. XX
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and YY each represents a group selected from a single bond

and:

{0086]

[Chemical Formula 9]

—0— s s S
0 0s
RZ1 l
c G c c
8] 0] H i l l
R21

[0087]

R*' and R** each represents a groﬁp selected from hydrogen,
fluorine, an alkyl group having 1 to 10 carbon atoms, a
fluorinated alkyl group having 1 to 10 carbon atoms aﬁd an
alkoxy group having 1 to.lO carbon atoms. P, @ S, 1 and v
each represents an integef of 1 to 4, m represents an iriteger
of 1 to 3, 1 represents an integer of 0 to 2, a, b, k and n
each represents an integer of 0 to‘lo, d, £ and g each
represents an integer of 1 to 4, and t and h each represents
an integer of 1 to IOO.‘ j represents an integer of 1 to 3.
"R! to R? may be the same or different when a plurality of

R'(s) to R”(s) exist in a molecule.
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[0088]

R' and R’ preferably repreSent-a hydrogen atom, an
alkyl group such as a methyl group, an ethyl group, a propyl
group,'of a butyl group, a fluorinated_alkyl group such as a
trifluorometﬁyl group, a pentafluoroethyl group, a
perfluoropropyl group, or a perfluordbutyl group, a hydroxyl
group, a nhitro group, a carboxyl group, an amino group, an
ester group haﬁing 2 to 10 carbon atoms, or an amide group
having'Z to 10 carkbon atoms. Of.these groups, an alkyl group,
a fluorinatea alkyl gréup'or a hydroxyl grbup is prefgrable,
[0089]

rZ, ®%, RrY, R%?, R®’, R, RY, R' and R' pr:eférab'l_y
represent a methyl group, an' ethyl group, a propyl group, or
a phenjl group. Also, R? and RY, E@:and R*?, or RY and R'? are
preferably combined to form a cycldpentane ring, a
cyclohexane zing‘br a cycloheptane ring.

[0090]

R®, R® and R?® represent a methyl group, an ethyl group,
a propyl group, a phenyl group, a methoxy group, én ethéxy
group, a propoxy group, or a butoxy group, at least oné of.
which is preferably an alkoxylrgrdup suph as armethoxy group,x
an ethoxy group, a propoxy group, or a butoxy group. X is
particularly preferablylan alkoxyl group such as a hydroxyl

group, a methoxy group, an ethoxy group, a propoxy group, or
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a butoxy group, or a nitrc group.
[0091]

The aromatic amine used in thé compounds represented by
the general formulas (1) to (3) is preferably an aromatic
amine having pKa (a dissociation constant in an aqueous
solution) within a range from 3 to 9. When pKa is less than
3, the adhesion property to a substrate décrgases. In
contrast, when_pKé is more than 9, decomposition of the
photosensitive component is accelerated. pKa is more
preferably within a range from 4 to 8. Examples of the amine
include aromatic amines‘such as aniline, cyahoaniLine,
hydr0xyl aniline, nitroaniline, chloroaniline, aminobenzoic
acidethyl; trifluoromethylaﬁiline, methylaniline,
dimethylaniline, methylhydroxylaniline, aminopyridine,
methylaminopyridine, dihydroxyaniline, and
hydfoxyaminopyridine; br aromatic polyhydric amines such as
diaminobenzene, triaminobenzene, diaminppyridine,
triaminopyridine, hydroxydiaminobenzens, and
dihydroxydiaminobenzene.

[0092]

These arcmatic amines are reacted with a silane
coupling agent capable of reacting with an amino group.
Examples of a preferable group capable of reacting with the
amino group include an epoxy group and a chloromethyl group..

It is not preferred to use, as the group capable'of reacting
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with the amino group of aromatic amines, a carboxyl group or-
a sulfonic acid group because basicity of the amino group.is
completely lost and sometimes serves as an acid. As
described above, examples of the silane compound include
trimethoxy-1-dimethylenechloride, trimethoxyepoxysilane,
triethoxyepoxysilane, carboxylpropyltrimethoxysilane, -
bis(epoxy)tetraméthoxydisiloxane,
tris(epoxy)trimethoxydisiloxane, and

tris (epoxy)penta (methoxy)trisiloxane.

[0093] ﬂ

*The_compound represented by the general formuia (2) can
be obtained by reacting an aromatic amine compound haviﬁg two
or more amino groups with a silane coupling agent haviﬁg”a
group capable of re;cting with the amino group.

[0024]

Examples of the aromatic amine compound having two or
moré amino groups include an aromatic diémine coﬁpound having
S two amino groups, an aromatic triamine compound having three
amino groups, an aromatic tetraamine compound having four
aminb groups. The aromatic amine compound preferably has pKa
within a rangé from 3 to 9. Examples of the aromatic diamine
compound include substituted or nen-substituted aromatic
diamines éuch as phenylénediamine, methylphenylenediamine,-
cyanophenylenediamine, hydroxyphenylenediaminé,

diaminodiphenylimethane, diaminodiphenylether, diaminckiphenyl,
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dimethyldiaminobiphenyl, dimethoxydiaminobiphenyl,

bis (trifluoromethyl)diamincbiphenyl, bis(aminophenoxy)benzene,
bis(aminohydroxyphényl)prOpane,
;bis(aﬁinophényl)dipropylbenzene,

bis (aminophenoxy)diphenylether,

bis (aminophenoxy)diphenylsulfone,

bis (aminophenoxy)diphenylpropane,
bis(aminohydroxyphenyl)hexafluoiOpropane,
bis(aminohydrgxyphenyl)propane,

- bis(aminohydroxyphenyi)sulfone,-and
bis(aminoph@noxjphenyl)ether. It is particularly preferred
to use a diamine having a phenolic hydroxyl group.

[0095] )

Exémples of the aroﬁatic amine compound having
three or more amino groupé include tri(amincphenyl)methane,
tri(aminophenyl)ethahe, tri(aminophehyl)propéne,
tetra(aminophenyl)méthane, tri(aminophenyl)trifluoroethéne,
and a triamine-ccmpound containing a substituent such as a
nitro group, an ester group or an alkyl group, and a
tetraamine compound such as tetra(aminophenyl)methane.

[0096]

The compound represented by the géneral formuia (3) can
be obtained by reacting an aromatic diamine, a triamine, or a
tri— or higher polyvalent polyamine with a silane coupling

agent having a group capable of reacting with an amino group.
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[C097]

Specific examples of preferable compounds represented
by the general formula (1) to (3) include, but are not
limited tp, the following compounds;

[0098]

[Chemical Formula 1 O‘]
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- The conmpounds represented by the general fornulas (1)
to (3) can be obtained by m xing an aromatic am ne
with a silane coupling agent with or without a
solvent and reacting the m xture at a tenperature
within a range from-20 to 150C for one mnute ta one
week. At this tinme, regarding a mxing ratio of the
aromatic amne to the silane coupling agent, the
proportion of the silane coupling agent i8 preferably
i t¥Hh a range &;omg%) t &*40@oR,L% nore preferably
CH#EN @d’s‘ts,fl more preferably from
to 150 m)IQ/ based bla 100 @6H$ O the entire anino
F3@roup anount. %\hen t he prop%?f"ﬁon of the silane
copl ing agentHg s Hgss Itlpano mol % based eh 100 nol %
thﬁ ﬁrl'_‘o t i@ ane/ceg 3ect of inproving
@ el 2s¥jexer enphﬂ_' roportion of the
skl ane coupIOI-ng agent is ook, than 400 nol % the
r &bt i on such as gel at i 08 occurs and the product

be s unst abl | 82 5 12300@ ible to ternminate
RECH Al Fgwc:(‘qu r“gﬁ uré or the reaction for a
rt reactiohn tine, sHorade GHabi lity is poor. Wen
the solvent i@Hnot added, &Gdls ity of the reaction
productOitay deteriorate and thus. it is preferred to
reac Nﬁol i on of ncentrati on of 1 to 90%
[ 01031t sHZMSl(gF 3%t0 add, as a catal yst,
orfthi c aC| aCrrg—1-8icQG@Hgar bon atoms such as
formic acid, acetic a éH and oxalic acid, acid
conpounds such as, sul furi ¢ acid, hydrochlorlc aci d,
and ‘BHosphorl c afrd, a%zne@dagvé ng 1 to 10 car bon
ayorns |étj°r§/ agirne: mnd pyridi ne,. and bases
speH as SOdI urrégydr oxi dHdz p 6€%sz hydr oxi de, and
cog@gium carbond The anount these catal ysts is

przeferabl y from 0.0001 to 10 parts by weight based on
10@parts by ht of the total wej ght of the OH

id a eazitﬂ'éz3|lane$zmpk§3nd fOl]
osE ol g g 5 Fhg,Mosyr i
' grom) IB\ OS’SI | H,t0 dl|utIeWI
Qa8 ol vent sel %cohol s @i ng~gA
7 carbon atons, esttbfs haHar[g-lg 20 carbon atons,
ket ones having 3 to 20 carbon atons, am des having 3
toedp carbon atonms, and a sul fur-containing sol vey

havi ng B t o Ho cH&bonHatorrs Sl"abl IHzty g the

ol \q§/ F
9 ts. nou of;khe %&I vq;gt to be”jadded
. et abl SDHrom 1t4 1 Q)Oopaq)ts by wei g®H and_pgere

pref erably fronh!QCI—§l~l Qﬂ-@s\(‘pﬁgt‘% by wei ght, bassd on
100 part he conpounds of the general
fHU’TLH dﬂi‘@%‘(}o ( V\heH3the amount is less than 1
par VEtht t M8Caddi tion effect is not exerted.
In rastgywhen the anmount is nmore than 100, 000

p y wel ght, t he anobunt of the solution to be

ad to a varnish increases and the nonvolatile

conmponent and viscosity of the varni sh decrease,
[008Rf avorably. Specific exanples of the solvent include

al cohol s such as et hanol, propanol, butanol, and
[ChesihaxyFethylBuilahol ; esters such as ethyl acetate,

propyl ene gl ycol nononethyl ether acetate, ethyl

| actate, and propyl ene carbonate; ethers such as

propyl ene gl ycol nononethyl ether and

t et rahydrof uran; and N nethyl - 2-pyrrolidone,

di met hyl acet am de, di nethyli m dazoline, and di met hyl

sul f oxi de.
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[0104] The resin conposition of the present

i nvention contains at |east one selected froma

phot opol yneri zation initiator, a photo acid generator
and a photo base generator (c) so as to inpart

phot osensitivity. [0105] Furt hernore, when a
phot opol yneri zation initiator is used, it is possible
to easily obtain a negative photosensitive resin
conmposition in which the light irradiated area is

||q beI Iegzed bydﬁidEng poI yrrerl zabI cdmalounds SHJCh OCI-[3

acrw ' ”&?“”6 dnw’qht OCH3
b e v@.“ﬁ!ﬁ# FEmYR g O°

addi ng a photo aC| d generator to ge ate an acid at
G aigh |rrad| ed, area, resulti |nmh i ncregse 002H5
lub Ri t & an queousCEck kal i gol cg Qg  OC.H
Crpagr tes'd g d sgr bl @b acn 25
?_lrelp’ef |_patt (F h thg [i gﬂ CH3
|rrad|a12e reais @o i¢Fs @a ng aph%to
acid generator or a photo base gen tor and an epoxy
conmpound, and t an acid or a salt g p gener at ed
aH;»,OQé Li gl gl gf ed ar accel ematm’.'rJ t heHpeact@GH;
epquy ou |e€\0f,Sﬁ—OCH
Fﬁfgm(eémtowm ItIGﬂ'br &8 thE 0CH3
neM, (c¢)\inél ude I('_ﬁ.rl tone\—bénzm ho

nmet hyl et her benzHiQe ét hyl Bt er oHpenzo ne

r op et her t-butyl ant hr aqU| non
c I%iie%shyl hr aqLQH(ZJer 4,4-0 %)H H; 002H5
2 niGb be en@ne N&&lﬁ”%ﬁio\ C. 3' OC;Hs
C, &o en th| Hxa e, H, H H 002H5
, 2 2-di't xyHQ- ] et op 2 2 2 2

hydroxycycl ohexy] ket one, Het hyl - [ 4-

| t hi o) phen - 2-nmor phol i no- | - pt opa@HENe, be I OCH
H!%%w i]'&1'5 | fide, henant hr enequi npne :ﬁﬁ wzy 3
i i ¢ iy Page C~c SI-OCH;
$ N
_ one N-e op¥ényl)

hy1- }42 azggycll_&hew OCH;
N- phenyl di et hanol am ne, OH

2- (oet hoxycar bonyl ) oxyi m noPr opan-| - one,

éd 4- tra(t fyyl per oxycar bonyl ) enz(mhenone,H PCH:"
Hﬁl é—garb | sQVr et hyI am nocumaﬂl n)CHc o. C c C,S'i\—O-CH;;
) i umy_an ;. OCHj;
hexaal F-f?l bi mnggzg? n ”Hz e H,

phot opol yneri zat i on

HH&C):O H2 OH H H, OCH;
_C. SPOCH
; coSLC 0 CCHCN g O S 0C 3
3 H; Hy Hz Hp | Ha H; 3
" HO
OH -
HCO W, | H f H, OCH,
~8i._C./ \ .N /N s. OCH
H;ngs'\c cl CH S CH P Tates von,
3 H2 ./ ) 02 . Hz 3

HO - OH
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initiators may be used alone, or two or nore kinds of

them may be used in conbinati on. The anpunt of these

photoinitiators is preferably. from1l to 40 parts by

wei ght based On 100 parts by weight of the

al kal i -soluble resin. [0108] Exanpl es of the

phot o acid generator include a quinonedi azi de

conpound, a sulfoniumsalt, a phosphoniumsalt, a

di azonium salt, and an iodoniumsalt. [0109]

Exanpl es of the qui nonedi azi de conpound i ncl ude those

obt ai ned by ester ,bonding of sulfonic acid of

qui nonedi azide to a pol yhydroxy conpound, those

obt ai ned by sul fonam de bondi ng of sulfonic acid of
[01quqnoned|a2|de to a pol yam no conpound, and those

obt ai ned by ester bondi ng and/ or sul f onam de bondlng
[Chgﬁl§gifpgkﬁu§glg29f qui nonedi azi de to a

pol yhydr oxypol yam no conpound. All functional groups

of these pol yhydroxy and pol yam no conpounds may not

be substituted wi th qui nonedi azi de, and 50 nol % or

nore of functional groups are preferably substituted

wi t h qui nonedi azi de. When the proportion is |ess than

50 mol % solubility in an alkali devel oping sol ution

excessively increases and thus contrast with the

unexposed area nmay not be obtai ned and a desired

pattern may not be obtained. It is possible to obtain

a photosensitive resin conposition, which is |

sensitive to conventional  ultraviolet ray such as

i-line (365 nm, h-line (405 nn) and g-line (436 nn

of a nmercury |anp, by using such a quinonedi azi de

conpound. Two or nore kinds of these conpounds are

preferably used in conbination. By using two or nore

kinds of photo acid generators, a ratio of a

di ssolution rate between the exposed area and the

unexposed area can increase, and thus a

phot osensitive resin conposition having high

sensitivity can be obtained. [0110] Exanpl es

of the pol yhydroxy conpound include, but are not

limted to, Bis-Z, BisP-EZ TekP-4HBPA, TrisP-HAP

Tri sPPA, TrisP-SA, TrisOCR PA, BisOCCHP-Z, BisP-M,

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

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

DM.- MBPC, DM.7MBOC, DM.- OCHP, DM.- PCHP, DI\/L PC,

DWL- PTBP, DM.- 34X, DM.-EP, DM.- POP,

di met hyl ol - Bi sOC-P, DM.- PFP, DM.- PSBP, DM.- MIri sPC

Tri M.-P, Tri M.-35XL, TM.-BP, TM.-HQ TM.- pp- BPF

TM.- BPA, TMOM BP, HML.- TPPHBA, and HML- TPHAP (trade

nanmes, all of which are manufactured by Honshu

Chemi cal Industry Co., Ltd.); BIR-OC, BIP-PC, BIRPC

Bl R- PTBP, BI R-PCHP, BIP-BI OC-E, 4PC, BI RBI PC F,

TEP- Bl P- A, 46DMOC, 46DMOEP, and TMRI P-A (trade

nanes, all of which are manufactured by Asahi O ganic

Chemi cal s I ndustry Co., Ltd.); and

2, 6-di net hoxynet hy1- 4- t7buty|pheno|,

2, 6-di met hoxymnet hyl - p-creso

2, 6-di acet oxynet hyl - p- cresol napht hol ,

t et rahydr oxybenzQphenone, nethyl gal | ate ester,

bi sphenol A, bisphenol E, nethyl enebi sphenol, and

Bi sP- AP '
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(trade nanes, all of which are manufactured by Honshu

Chem cal Industry Co., Ltd.). [0111] Exanpl es

of the polyam no conpound include, but are not

‘limted to, 1,4-phenyl enedi an ne,

1, 3- phenyl enedi am ne, 4, 4'- di am nodi phenyl et her,

4, 4' - di am nodi phenyl net hane, 4, 4'-

di am nodi phenyl sul f one, and 4, 4' - dlan1nod|phenyl

sul fide. [0112] Exanpl es of the

Pol yhydr oxypol yam no conpound incl ude, daui, are not

limted to, 2,2-bis(3-am no-4-

hydr oxyphenyl ) hexaf | uor opr opaneCiafa—si—O0C:Hs

3, 3" -di-hydroxybenzi di ne. [01 3] A he present

i nvention, both qui nonggdi azi having a

5- naphthqu|noned|a2|desutmonyl group and

qui nonedi azi de having a

4- naphthqu|noned|a2|dﬁ§uﬁﬁbnyl group are preferably

used. A 4-naphthoqui nonedi azi desul fonyl ester

conpound has an absorption in an i-line range of a
ner qur c%anp and is for i-line exposure. A 5-
ﬁ% ogytapnedi azi d anyl ester conmpound has an

absor tlon ext endi ng a g-line range of a nercury

lamp gng, is suited for ¢-line eXposure IE}JS

prefeqred to sel ect_theh /pc?%

4- naplet hoqui nongg desu ester corpoundor 5-

napht qu|N®ned| sulfo -ster+bonp¢Mnd

aCco}?Z((fl\r&g/tCo\ A exposur e h’ ~ /i S ?52)3

possi blejto abtain a naphthqu|nonedlagldesulfonyl

ester compound in which a 4-

napht hoqui nonedi azi desul fonyl group %hdra 5-

napht hoqui nonedi azi desul f o yhb@LogﬁiamgHysed in

conbination in the sane ﬁblecule End to use the 4-

naphthqu|nonedlazngpsulﬂgﬁ est elicgpnpound in

conbi nati on with the {qpmapht hoqui nonedi azi desul f onyl

ester conpound. [01141[V%en t he nol ecul ar wei ght of

t he qui nonedi azi'de coppteund is nore than 5,000, the

qui nonedi azi de co nd is not sufficiently

thernol yzed in the gubsequent heat treatnent, thus
Causd,ig pr obl erms ~as deterioration of heat

CshrQ $|§5 nce mechalf)i cal |properties and adhesi on,

pr?‘p’er y o
(s & GO oesHy -
0 _ C3H70‘“~Si/
o o L
2 - 213
Sen” NN N on” o~
|- H _ H | ‘
OH = l OH
NH
Ha(lz;/ .
CH—_
e OH
CsH,0 ' l
S cH
a0 {CH2)3
CaH70
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the resulting film Fromsuch a point of view, the
nol ecul ar wei ght of the qui nonedi azi de conpound is
preferably from 300 to 3,000, and nore preferably
from350 to 1,500. [0115] The anmount of the
qui nonedi azi de conpound to be added is preferably 1
or nore and 50 or less parts by weight, and nore
preferably 3 or nore and 40 or |ess parts by weight,
based on 100 parts by wei ght of the al kali-soluble
resin. [0116] The qui nonedi azi de conpound is
synt hesi zed by the follow ng nethod. The nethod
(o1bm¢l udes, for exanple, a nmethod of reacting
5- napht hoqui nonedi azi desul fonyl chloride with a
pheﬁﬂg E0RBOUNGsi P, bP@s@ﬁ%@%nB? ehet Ghathbyharbpguidbe (1)
nmet hod of synthesizing a phenol conpdund includes a
'l h 0 | = roxy - Sit :
vo G2} S4rrbe BEPRLLI Pl Jai T REYBPOREEAS MEEPE pacn @
.. presence.of an acid catalyst.. 7 t :
s11BESERAR PhotRoBRL LR Eh Aol kB b spivend BRR! Begoring
conponent generated_by the exposure _anong.the t o
thea@ggtﬁéﬁeﬁgtﬁrgeﬁggaa Yrengié oﬁeﬁﬁnﬁg)f688d9?§ %ﬁelso ¢
present invention is preferably. a conpound selected . .
forf pRm B1BUFPoRPURPEalESKa p%sbﬁbﬁiﬁw al feGREALNg @ mixing
di azoniumsalt. Since a resin filmobtained fromthe
ratpRoPdsEhsi BEPBakasi ATAHRPSESI tHhen Séfl 2DRe CprBddng agent, the
invention is used as a permanent film it is not o
proppefépredff tbm ailenei conpeAngdl agenit 16f P¥pdfreRay within
phosphorus is remained. It is necessary to consider a
a reober firome 16f tohd0Pi hml %a swiromirghesablyi grom 50 to 200
~preferably used. O the sulfoniumsalt, those having
molstr aetiuses liepoeseptredempiilye fgemecdl tholdmil asl@¢l8pased on
to (20) are preferably used. [0118] [Chem cal Formula
10018b1% of the entire amino group amount. When the

proportion of the silanercoupling agent is less than 10 mol%
based on 100 mol% of the aromatiq amine, less efféct of
rimprovingradhesion is exerted. When the proportion of the
éilane coupling agent is more fhan 400 mol%, the reaction
such as gelation occﬁrs and the product becomes unstable. It
is also poséible to_terminate the reaction at low temperature.
or the reaction for a short reaction time, storage stability
is poor. When the solvent is not added, stability of the
reaction product may deteriorate and thus it is preferred to
react in a solution.of a concentration of 1 to 90%.
[0102]

It is also possible to add, as a catalyst, oxganic

acids having 1 to 10 carbon atoms such as formic acid, acetic
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R39 R4-S+(18) 39R39 z e- RA0- R42- RA0_+(19) 41 R39R39
40 R+-FRA0 (20) 1441i k4l

acid, and oxalic acid, acid compounds éuch as sulfuric acid,
hydrochloric acid, and phosphoric acid, or aminés'having 1 to
10 carbon atoms such as triethylamine and pyridine[ and bases
,suéh as Sodiuﬁ hydroxide, potaésium hydroxide, and soaium
‘carbonate. The amount of these catélysts_is preferably from
0.0001 to 10 parts by weight based on 100 parts by weight of
the total weight of the aromatic amine and the silane
compcund.

[0103]

In view of solubility and stability of the resulting
adhesion promotér, it is possible to dilute with at least one
-salvent selected from alcohols having 1 to 7 carbon atoms,
estérs having 2 to. 20 carbon atoms, ketones having 3 to 20
carbon atoms, amides having 3 tb‘20 carbqn atoms, and a
sulfur—-containing scolvent having 3 to 20 carbon atoﬁs.
'Stability of the soclution can be enhanced. by diluting:with
these solvents. The amount of the solvent to be added is
preferably from i to iO?OOO parts by weight, and‘more
preferably from 10 to 1,000 parts by weight, based on 100
parts by weight of the compounds of the general formulas (1)
to (3). When the amount is less than 1 part by weight; the
addition effect is not exerted. In contrast, when the amount_
is ﬁore than 100,000 parts by weiqht,kthe amount of the
soluticn to be added to & varnish increases and the non-

volatile component and viscosity of the varnish decrease,
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(01191 In the general fornmula (18) tQ (20),

R39 to R41 may be the sane or different and represent

an organic group having 1 to 20 carbon atons. R42

represents a single bond or an organic group having 1

to 20 carbon atonms. Z- represents an ani on noiety

sel ected from R43S02-, R43C00- and SbF6 . R43

represents an organic group having 1 to 20 carbon

atons. Specific exanple S of the sulfoniumsalt
unfreprebént edSyct hiec generales op Mutae (48) vént| Le] udhat

are not limted to, the followi ngs. [0120] [ Chem ca
alcbabiusl auth] as ef@aBd]l, propanol, butanel, and
methoxymethylbutanol; esters such as ethyl acetate, propylene
glycol monomethyl ether acetate, ethyl lactate, and propylene
carbonate; ethers such as propylene glycol monomethyl ether
and tetrahydrofuran; and N-methyl-2-pyrrolidone,
dimethylacetamide, dimethylimidazoline, and diméthyl
sulfoxide.
{01043}

The resin composition of the present invention contains
at least one selected from a photopolymerization initiator, a
photo acid generator and a photce base generator (c) so as to
impart photosensitivity.

(0105}

Furthermore, when a photopolymerization initiator is
used, it is possible to easily obtain a negative
photosensitive resin compositicon in which the light
irradiated area is insolubilized by adding polymerizabie
compounds- such as.an acrylic compound, a vinyl compound and,
an acetylene compound.

[0106]

It is also possible to obtain a pesitive photosensitive

resin composition in which the light irradiated area is

dissolved by adding a photo acid generator to generate an

acid at the light irradiated area, resulting in an increase
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Specific exanples of the sulfoniumsalt represented
by the general fornula (19) include, but are not
limted to, the follow ngs. [0122] [Chemi cal Fornmula
15] [0123] Speci fic exanpl es of the sulfonium
salt represented by the general formula (20) include,
but are not limted to, the follow ngs. [0124]

[ Chemi cal Fornmul a 16] ' :

of solubility in an aquecus alkall solution of the light
irradiated areéa. It is also possible to obtain a negative
relief pattern in which the -Light irradiated area is
insolubilized by adding a photo acid generator or a photo
base generator and an epoxy compound, and thus an acid or a
salt group generated at the light irradiated area accelerates
the reaction of the epoxy compound.

[0107]

Examples of a preferable photopolymerization initiator
as thé cﬁmponent (c) include_Michler’s ketone, benzoine
methyl ether, benzoine ethyl ether, benzoine isopropyl ether,
~ 2-t-butylanthraquincne, 2-ethylanthraquinone, 4,4-
bis(diethylaminojbenzophenone,.acetophenone, benzophenone,
thioxanthone, 2,2-dimethoxy-2-phenylacetophenone, 1-
hydroxycyclohexyl phenyl ketone, Z-methyl-[4- |
.(methylthio)phenyl]~2—morpholino—l—propanone,Jbenzyl,
diphenyl disulfide, phenanthreneguinone, 2-
“isopropylthioxanthone, riboflavin tetrabutyrate, 2,6—bis(p;
diethylaminobenzal)-4-methyl-4-azacyclohexanone, N-ethyl-N-
(p—chlorophenyl)glycine, N-phenyldiethanolamine, 2-{o-
ethoxycarbonyl)oxyiminopropaneluone, 3,3,4,4—tetra(t—
butylperoxycarbonyl)benzophenone, 3,3-carbonylbis(7-
diethylaminocumarin)4 bis(cyclopentadienyl)—bis—t2,6—
difluoro-3- (pyrr-1-yl)phenyl]titanium, and a

hexaallylbiimidazole compound. These photopolymerization
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Particularly preferred one includes a

triarylsul foniumsalt represented by the general
formula (21) . [0126] [Chemical Fornmula 17] (R44)a
o(R44) 9 s+ -s-0-R45 (21) \ - [0127]

initiators may be used alone, or two or more kinds of them
may be used in combinaticn. The amount of these
photoinitiators is preferably from 1 to 40 parts by'weight
based on 100 parts by weight of the alkali-soluble resin.
[0108]

Examples of the photo acid generator include a
guinonediazide compound, a sulfonium salt, a phosphonium salt,
a diazonium salt, and an iddonium salt.

[0109]:

Examples of the qﬁinonediazide‘compound include those
obtained by ester’bonding of sulfonic acid of gquinonediazide
to a polyhydroxy compound, those obtained by sulfeonamide
bonding of sulfonic acid of quinonediazide to a polyamino
compound, and those obtained by ester bonding and/or
sulfonamide bonding of sulfonic acid of Quinonediazide to a
polyhydroxypolyamino compound. All functionalrgroups of
these polyhydroxy and polyamino compounds may not be
substituted with quinonediazide, and 50 mol% or more of
functional groups are preferably substituted with
quinonediazide. When the proportion isrless théh 50 mol%,
solubility in an alkali developing éolution excessi%ely
increases and‘thué contrast with the unexposed area may not
be obtained arnd a desired pattern may not be obtained. It is
possible to obtain a photosensitive resin composition, which

is sensitive to conventional ultravielet ray such as i-line
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In the formula, R4 4(s) each may be the sane or
different and represents .either hydrogen or an
organic group haying 1 to 20 carbon atoms. R45
represents an organic group having 1 to 20 carbon
atons. a, p and y each represents an integer of 0 to
5. [0128] Speci fic exanples of the
triarylsul foniumsalt represented by the genera
formula (21) include, but are not Iimted to, ‘The

(3650hh®W RO$inE0128F Liherheal-kenaul(@3t8hm) [8£3Q]mercury
The anount of the photo acid generator to be added is

referabk ¥ 0s94n0L ADKE-ABH 15010k Leapopakts tyo or more
lam&éigﬁ basgdson 1ooagar?s b§ mélght o?othe

kin8kKaki 8E8b58m§8§has ihe paEpuntaf, theq in combination.

qui nonedr azi onpound is preferably 3 or nore and

t
e
By ﬁ%é%éokggso g?eg¥egﬁ!gg% E%%% ak 1ﬂt%%ﬁ%r§€8§gt eratlo

oun ron1 sulfonlunlsa

S m salt _an di az iLum_sal |t ef era
of 8 8%g HganaﬁatEOgS%wﬁggs%%rts sed %r% Egnghé
referably 3 or nore and 30 or Iess part by : .
unekpgRCeREPRi PPy 84K B8 at AINSY By “adiid %&S?HS&%QV@ resin
conpounds i n the_anmpunt w.thin the above | f
compegasd gpy hayisgndion, ENEAY 1ANLY K8Tadfe ! alhed.

[0110]

| - Examples of the polyhydroxy compound include, but are
not limited to, Bis-Z, BisP-EZ, TekP-4HBPA, TrisP“HAP,.TrisP—
PA, TrisP-SA, TrisOCR-PA, BisOCHP-Z, BisB-MZ, BisP-PZ, BisP-
IPZ, EiSOCP—IPZ, BisP-CP, BisRS-2P, BisRS;3P, BisP-0OCHP,
methylenetris-FR-CR, BisRS-26X, DML—MBPC, DML-MBOC, DML-OCHP,
DML-PCHP, DML-PC, DML~PTBP,. DMI.-34X, DMLFEP,DML-POP,
diméthylol—BisOC—P, DML-PFP, DML-PSBP, DML-MTrisPC, TriML-P,
TriML—3SXL, TML—BP, TML-HQ, TML-pp-BPF, TML—BPA, TMOM¥BPQ
EML-TPPHBA, and BML-TPHAP (trade names, all of which_are
manufactured by Honshu Chémical Industry Co., Ltd.); BIR-0OC,
BIP-PC, BIR=PC, BIR“PTBP, BIR“PCHP, BIP—BIOC—F, 4PC, BIR-
BLPC-F, TEP_BIP—A, 46DMOC, 46DMOEP, and TM—BiP—A (trade names,
all of which are manufactured by Asahi Organic Chemicals
Industry Co., Ltd.); and 2,6—dime£hoxymethyl-4*tjbutylphenol,
.2,6—dimethoxymethyl—p~cresol, 2, 6-diacetoxymethyl-p-cresol,
naphthol, tetrahydroxybenzophenone, methyl galiate ester,

bisphenol A, bisphenol E, methylenebisphenol, and BisP-AP
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[0131] Ekanpl es of the photoam ne generator in
t he conponent (C) include
N-((2-nitrophenyl)-1- et hyl met hoxy) car bonyl -
propyl am ne, N-((2-nitrophenyl)-1-
met hyl met hoxy) car bonyl cycl ohexyl am ne,
di phenyl di sul f one, benzyl sul fonam de, a cobal t-am ne
salt, benzyl carbamate,, nitrobenzyl cycl ohexyl
carbamat e, di (et hoxybenzyl)hexanet hyl ene -
(rrdHeanhABBt €a1lPof’ which are manufactured by Honshu
- ni trobenzyl oxycarbonyl ] cycl ohexyl am ne, [2, 4-
CheﬂhEbt_Lr ohanaykoxyear beryl hcycl ohexylanine, [1,4-
, |nltrobenzyloxycarbonyl]cyclohexylanlne [2, 4, 6-
Unltrobenzyloxycarbonyl]cyclohexylan1ne
P?a met hyl ) pni t robenzyl oxycar bonyl ] cycl ohexyl am ne,

by ElEh EenzyP5x§E%r88%¥F?%§€|Sﬁ€§$PSﬁI%SCI“de’ but are not
vingi R Fonote ) BRGRHPBBRSHAEYERshdey BRpRyLenedianine, 4,4 -
dm&?ﬁﬁﬁ??@ﬁ@%ﬁ%éﬁca#bény A eTireRdRpeamlngthane, 4,4" -

bi s[ pni t robenzyl ox carbon | ] hexanet hyl enedi am ne
dla@pggglghenylsu{fon%, and y ] dlamlﬁ%dlp%enyl sulflde

d|nltrobenzyloxycarbonyl]hexanethylenedlan1ne
[01BEd[ 3, 4-
di ni trobenzyl oxycar bonyl ] hexanet hyl enedi am ne,
b|spgamp6es of the polyhydroxypolyamino compound 1nclude,
trinitrobenzyl oxYcar bonyl ] hexanet hyl enedi am ne,
butbbsp( amet hyiipeni trebén2ylexyCarbdmp-Phexamet hyl enedi
- am ne, :
hydbbs&baﬁﬁymymkﬁaéldbmbpmomemzybmﬂySaBbeﬁymhﬂemawb@mﬁudlne
nedi am ne, Jpis[(a-nethyl)3, 4-
[01d3mitrobenzyloxycarbonyl]hexanethylenedianine,
bi s[ (amet hyl) 2, 4, 6-trinitrobenzyl oxycarbonyl ] hexanet h
Y|e@§dtﬁ€‘ﬁ§esent invention, both quinonediazide having a
bi s[ p- ni trobenzyl oxycar bonyl ] net hyl phenyl enedi am ne,

5- ngbﬁkgoﬁulnonedla21desu1fonyl %roup and guinonediazide
di ni trobenzyl oxycar bonyl ] net hyl phenyl enedi am ne,

havghﬁ[g ﬂ naghtho uinonediazidesulfonyl group are preferably
i trobenzyl oxycar bonyl | met hyl phenyl enedi am ne, :

i s[
sl Pt FoBaRasR a5 AP BER T REERYT SRei)) eEerafrpe e bes
thy p-ni.t robenz XYC bon | ].net hyl_phenyl

an gblsghj étonblz%l[ (‘:la rretlﬁ'n 2()/ %ey Y 20T cm?’r }iaﬁ)nl?) %cieqS

, |troben ¥on car bon t hyl phenyl enedi am ne,
SU1EF [FSﬁeﬁﬁé P8 ZXHCRM bee onycarbonyl]nethylpheny

| enedi am ne, bis[(a-nmethyfl2, 4
napw:hﬁﬁﬁ@@@ﬁ?ﬁﬁ&%%éﬁ&émqmwrpr?é%lm%lﬁléﬂd.h-&rﬁ &,

bls&pnltrobenzyloxycarbonyl]nethanedlphenylenedlanlne
absor§|§Pg gxtending into a ‘g-line range of “a mercury lamp

dlnltrebenzyloxycarbonylInethanedlphenylenedlan1ne
andpiig[ 8udted for g- line exposure. It is preferred to select

di ni t robenzyl oxycar bonyl | net hanedi phenyl enedi am ne,
thebMspﬁp@tﬁoguﬁnbmﬁdb@miﬂaﬁgk%nbdnﬁﬁhﬂniﬂﬂﬂﬂﬁ%ﬁkﬁyléﬁ

edi am ne, bis[(a-nethyl)p- .
naphithpaheénzyleok peddecmy|flomatlh aredi p kempbemedisamioreling to an

bi s[ (anmet hyl) 2, 4-di ni t r obenzyl oxycar bonyl ] met hanedi ph
expeByirengdivaniength. It is also possible to cobtain a

naphthoguinonediazidesulfonyl ester compound in which a 4-
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. bi s[(a-nethyl)3, 4-
di ni t robenzyl oxycar bonyl ] net hanedi phenyl enedi am ne,
and bi sPa-nethyl) 2, 4, 6- '
trini trobenzyl oxycarbonyl i net hanedi phenyl enedi am ne.
These conpounds may be used al one, or plural kinds of
them nmay be used in conbinati on. These conpounds are
preferably added in the anbunt of 1 to 40 parts by
wei ght based on 100 parts by wei ght of the
napBtkabiisehublieziassnl rbhynegessgr yndaasensi tizer can
al so be added. [0132] If necessary, for the
napRUhBQSenBhe HITRE OMEBA1 $6AFRt hY¥bly Bfet h€ed in combination
phot osensitive resin conposition, a conpound having a

in PhENGhkE hydLexyk dradprcansheradded as long as a
shrinkage rate affer curing does not decrease. [0133]

wep ORI AL 15 BOTEONDN, U2 RO Y L ion

I nc IS
., Bi XeZ ' = 1.5 OCHR- [ - Bi.sP-

B S A e i s
[01$i§CEP"PZ' Bi sO PP-CP, Bi s26Xl PZ, Bi sOIBP-CP

% P- AHBPA (tetrakis P-DO- BPA), TrisP-HAP, TrisP-PA,

TrisP-SA, .  Tri sOCR-PA, Bi sOFP-Z,_ Bj sRS- 2P, Bi.sPG; 26X,

Bi SHe 3Pt N EOESOOLP! BPLPRE CBEPENE) S96R0eERpAZLaS

Bi s26X- OCHP, Bi sOCHP- OC, 'Bi s236T-OCHP, . = _ -
COmH%FH?IéﬁeWPF@FRDQR,5899& - $BR, IHAGOBFER3ZEERPCPTPaYRT 1S

nane's, all_of which_ are manufactured by Honshu -
not Cherf calenhdrsthgrumplyzeddin; thed sBPReg@eenB| pept, treatment,

BIR- PC, SIR-PTBP, BIR-PCHP, SIP-BICCF, 4PC
thuBl R Bs PGy FprahdeMEPBRPh A2t datieraames ioal bfoheaki ch

are manufactured by Asahi Organic Chem cals Industry
resCatanted. hechft84h1l properties and adhesion property of
the resulting film. From such a point of view, the molecular
weight of the guincnediazide cOmpoﬁnd is preferably from 300
to 3,000, and-mdre preferably from 350 to 1,500.
[0115]

The amount of the quinonediazide compgund to be added
is preferably 1 or more and 50 or less parts by weight, and
more preferably 3 or mere and 40 or less parts by weight,
based on 100 parts by weight of the alkali-scluble resin.
[0116]

The quinonediazide compound is synthesized by the
following method. The method includes, for example, a method
of reacting 5-naphthoguinonediazidesulfonyl chloride with a

phencl compound in the presence of triethylamine. The method

cf synthesizing a phenol compound includes a method of
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. O these .compounds, preferable conpounds having a
phenol i ¢ hydroxyl group used in the present invention
are Bis-Z, BisP-EZ, TekP-4HBPA, TrisP-HAP, TrisP-PA,
Bi sOCHP- Z, Bi sP-MZ, BisP-PZ, BisP-1PZ, BisOCP-1PZ,
Bi sP-CP, Bi sRS-2P, Bi sRS-3P, Bi sP-OCHP,:
nethylenetris FR-CR, BisRS-26X, SIP-PC, SIR-PC
Bl R-PTBP, and BIR-BIPC-F. O these conpounds,
~particularly preferable conpounds having a phenollc
reabydinoxyh grobpdabeyBhenx])fekPe4HBBAriTaitsRPeHARLh a
Tri sP-PA, Bi sRS-2P, BisRS-3P, SIR PC, BlIR-PTBP, and
ol BhRdBE PCohenb013%pound inTh@el @$kBee@BPOSI LinOAcid
obt ai ned by adding the conpound having a phenolic
catBYgEexyl group is scarcely dissolved in an alkali
devel opi ng sol ution before exposure, but is easily
(o14yg$sol ved in the alkali devel oping solution after the
. exposure. Therefore, the devel opment causes I|-ess
t hi I a % t ca
con E@ g Qéad ag ??HQBBngg f% Brgsegﬁghg¥ablllze an
. anpunt u L,ng_a henol i.c h dr
aClgrguIBp?IoleB gaas §ors Hpng‘é SbEyP oGP St &% P%Pto acid
S8 arts and nore prefer blﬁ %
genaﬁa 40° ol °F sés Ft §oBYOREPGht S bHSE 66 Bﬁ???nt
ght of the aIkaI|-squbIe resin, [013
1nv‘f"¥th%e§§a?§eff56labtlﬁe A GPPBeENEf Sf%ﬁrﬁ%eringrom a sulfonium
wettability of the photosensitive resin conposition
saltith Bh @ﬁﬁgpﬁéﬁ@ S3uitf aetlaft §1288nérs saék-asSiethyd resin
| actate and propyl ene glycol nononethyl ether
- filmcebheenedl Eohvl $heuphoassenkahale kesénesogpeRiggon of
cycl ohexanone and net hyl isobutyl ketone, and ethers
thespchsesttenvahydpcfmsansaddadiaxaﬁemeaﬂnbefﬁﬂmedit is not
Al so, inorganic particles of silicon dioxide and
preferaeduﬁrdmoandenvmmoampomderpoﬁnpobilnuee chatabkosphorus
be added.

is remained. It is necessary to consider a coclor tone of the

film, a sulfonium salt is preferably used. Of the sulfonium

seit, those having structures represented by the general
formulas (18) to (ZG),a;é preferably used.

| f0118]

[Chemical Formula 13]
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[0138] Furthernore, for the purpose of
enhanci ng the adhesi on property of a base substrate
such as a silicone wafer to the resin conposition,
the base substrate can al so be pretreated with the
adhesi on pronoter used in the present invention. In
thia case, using a solution prepared by dissolving
0.5 to 20% by wei ght of the adhesion pronoter in a-:
sol vent such as isopropanol, ethanol, nethanol,
ter, tetrahydrofuran, propylene glycol nononethyl
et her acetate, propylene glycol nononethyl ether,
Rﬂq@ﬁﬁ 4 Iactaté}sgr di et hyl adipate, a surface
tR&at ment of the base'substrate is conducted by spin
cogfing, dipping, spray coating or a steam treatment.
| R"Sonme case, tReé reaction of the substrate and the .
7 adhasiPoRBr@Bter 7s accel@Bated by heating to a .
t erature mﬁtﬁhn a range from50 to 300C. [0139]
‘The resin conposition of the present invention
pref erably cont éns a therfflocrosslinking conpound
hé&mng a phenoﬂﬁc hydr oxyl group, or a urea bond
: R*: esgmﬁ%ézbyg#nﬂbed@ﬂgl fornula (22) and a
: &§§;y|o| group fort an al koxynet hyl group. [0140]
. [ Chemical Formula 19] [0141]

{0119],

In the general formula (18) to (20}, R3? td Rﬂ may
be the same or different and_represent-an brganic group
having 1 to 20 carbon atoms. R represents é single
bond or an o;gaﬁic group having 1 to 20 carbon atoms.

%z~ represents an anion moiety selected from R*¥50%7,
R“COO_ and SbF® . R*®* represents an organic group having
1 to 20 carbon atoms. Specific eXampies of the
sulfonium salt represented by the general formula (18)
include, but are ﬁét limited to, therollowiﬁgs.

[0120]

[Chemical Formula 14]
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(R45 represents a nonoval ent organic group having 1
to 20 carbon at ons) R45 represents a
nonoval ent organic group having 1 to 20 carbon at ons,
preferably an organic group having 1 to 10 carbon
atons, and nore preferably an organic group having 1
to 3 carbon atons. [0142] Exanples of the

t her.nocrossl i nki ng conpound having a phenolic

hydr oxyl group include, but are not I|n1ted to, the

foll ow ng conmpounds. [0143] [ Chem cal nula 20]
OHOHO412 OH H3COH2 CCH3CH2 CH3H3COH2
S‘l— C&F17SO3

CH,
H3C S+ %CHs Q_S"‘ CF3803 S+ CF3SO3 |

CH,
+ SbFg é CF3503° s+ C1oHasSOy @.S;J, CaF/CO0"
@ @C” <

0 © o
Q© Q Q© o :

> el .
‘Q‘S-} CBFﬂ'SOS H3C C S+ CF3803 QS+ CF3SO3-

J "0
CHy . 0 -
1 L] 3

()

H;C-O S+ CF3805

_CHBQQ ©
@-_ OOCHs HC s 'Q—E-@—CHa
§rt0m ~fBiom.of



H3COH2C HO, L. Li CH2OCH3CH2OCH3130H3 CH3 oH3 OHOHOH 11
H3COH2C- f ) - CH2OCH3 H3COH2C- gH300H20- CH2OCH3 CCH2OCH3
H3COH2C- 0- CH2OCH3 r' OH CH3H3C- G- 0H3

[0121]

Specific examples of the Sulfpnium salt represented
by the general-formula (19) include, but are not limited to,
ﬁhe followings.

[0122]

[Chemical qumula_15]

o Py

CF3303 +S S+ CF3S03 CF3S0s +S 0 S+ CF3S05

"ETOT TER%
R @ X %

H3C _
P Cor OO o s
H3C ch
- CH-CH; ~ CH-CH,
HaC' H:C '

[0123]
Specific examples of the sulfonium salt represented

by the general formula (20) include, but are not limited to,
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HCH3 OHOHOHH3G, 9H9?H3 CH3 i H3COH2C- 9- CH2OCH3 H nnw
CH300H2C- 0- CH200H3HO- p-G-COH -3 - - -2 - NCH3CHCH3
CH20CH3 1 2H3COH2C6H6- 13 CH3H3C-y-CH3\ \ CH2OCH3 CH2

the followings.
[0124]

[Chemical Formula 16]

'OOCCFZCFzCOO +8 S+ O0C(CF3)gCO0O" +S.©

s+ "O0CCF,CF,CO0" +s--<;>-—c|-|3

[0125]

Particularly preferred one includes a triarylsulfonium
_ salt represented by the general formula {21).
[0126] |

[Chemical Formula 17]

(R*),,

I%

44 Z
MR ) ; 9
T s+ §-0r )

/ 0]
\//\ |
» (R*)
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H3C- 6- CH3 6H3 OH H3COH2C | TCH20CH3
H3C0H2C7 YNCH2OCH3  OH

[0127]

In the formula, R*¥(s) each may be the same\of
7 different and répreéents_either hydrcgen or an organic group
" having 1 to 20 carbon atoms. R'® represents an organic group
having 1 to 20 carbon atoms. o, f and y each represents an
integer of 0 to 5.
[0128] |

Specific examples of the triarylsulfonium salt
represented bf thergeneral formula (21) include, but are not
limited ﬁo,‘the followings.

[0129]

[Chemical Formula 18]
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H300H2CQ\ CH200H3H300H2C \ CH3 H2OCH3 HO - O - CJ- OHOH
w -2nr, "H3COH20-- CH H3Cti n2t eCH200H3 H300H2c. H
cH200H3H3coH2c cH3 CH2OCH3 HO* - OHHO Pi - C{ 50H H300H2C
CL OH200H3H3COH2C j j CH200H3

CHs.
S+ CgFﬂrSOg H3C _(': OS+ CF3SO3- QS+ CF3SO3-

CH, t

CHs : .
Sf C4FoS0s Hﬁ%@—& CgF17507 : @——s+ 0 §O—CH3
1

CH, @ @ o}
Qoz

; CH3 ; Q .
Q- C4FeSO5 HyC— C—Q'—S+ C4FoSOs HyC— o_©—3+ CF,S04"
CHs
: ' : G _

@@@
OO

2]

+

?
O=t=0

H3C—O"©_S+ -0“'§ CH3
o

[0130]
The amount of the photo acid generatcr to be added is
preferably 0.01 or more and 50 or less parts by weight based

on 100 parts by weight of the alkali-soluble resin. The
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H300H2C OH CH2OCH3H3COH2C OHCH200H3 [ 0144]

Speci fic exanpl es of the conpound having a group
represented by the general formula (22) include, but
are not limted to, the follow ngs. [0145] [ Cheni cal
Formula 21] 0 H3COH2C-N N-CH2OCH3 _

amount of the quinonediazide compound is preféerably 3 or more
and 40 or less parts by weight. Each orrtotal amount of the
compound selected from a sulfonium salt, a phosphonium salt
and a diazonium salt is preferably 0.05 or more and 40 or
less parts by weight, and more preferably 3 or more and 30 or
less parts by weight. High sensitivity can be attained by
adding these‘¢ompo&nds in the amount within the abeve range.
If necessary, a sensitizer can also be added.

[0131]

Examples of the thtoamiﬁe generator in the component

(C) inciude N-{{2-nitrophenyl)~-i-methylmethoxy)carbonyl-2-
propylamine, N~((2~nitrophenyl)—l— |
méthylmethoxy)carbohylcyclohexylamine,'diphenyldisulfone,
benzylsulfonamide, a cobalt—aminé salt, benzyl carbamate,
nitrobenzylcyclohexyl carbamate,
di(methoxybenzyl)hexamethylene-dicarbamate, [p—.
nitrobenzyldxycarbonyl]cyclohegylamine, [2,4-
dinitrebenzyloxycarbonyl]cyclohexylamine, {3,4-
dinitrobenzylpxycarbonyl]cyclohexylamine, [2,4,6-
trinitrobenzylocharbonyl]cyciohexylamine, { (a-methyl) p-
nitrobenzfloxycarbonyl]cycloheiylamine, [ (a-methyl)2, 4~
ainitrobenzyloxycarbonyl}cyclohexyiamine, [ (ci-methyl) 3, 4~
dinitrobenzyloxycarbonyl]cyclohexylamine, [ (o-methyl)2,4, 6-
trinitrobenzyloxycarbohyl]cyclohexylamine, bis[p-

nitrobenzyloxycarbonyl]hexamethylenediamine, bis[2, £-
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H3CD OCH3 A H3coH2c- N, N-cH2ocH3
H3coH2c- 141N cH2ocH3 6 - [ 0146]

dinitrobenzylokycarbonyl]hexamethylenediamine, bis[3,4-
dinitrobenzyloxycafbonyl]hexamethylenediamiﬁe, bis{2,4,6—
trinitrobenzylocharbonyl]hexamethylenediamine, bis| (o=
methyl)p—nitrobenzyldxycarbonyl]hexamethylenediamine; bis[ (a—
methyl)2,4—dinitrobenzyloxycarbonyi]hexémethylenediamine,
_bis[(u—methyl)B,d—
dihitrobenzyloxycarbonyl]hexaméthylenediaminé, bis|[ {o~-
methyl)2,4,6—trinitrobenéyloxycarbonyl]héXamethylenediaminé,
bis[p—nitrobénzyloxycarbonyl]methylphénylenediamine,‘bis[2;4—
dinitrobenzyloxycarbonyl]methylphenylenediamine, bis[3,4~
dinitrobenzyioxycarbonyl]methylphenylenediamine, bis[2,4,6-
trinitrobenzYloxycarbonyl]hethylphenylenediaﬁine, bis[(u—
methyl)p—nitrobenzyloxycarbonyl]methylphenylenediamine,

bis{ (c~methyl) 2, 4- |
dinitrobenzyloxycarbonyl]methylphenylenediamine,‘bis[(u—
méthyl)3,4—dinitrobenzyloxycarbonyl]methylphenylénediamiﬁe,
bis[ (a-methyl)2,4, 6-
trinitrobenzyloxyCarbonyl]methylphenylenediamime, bis[p-
nitrobenzyloxycarbohyl]methanediphenylenediamine, bis[2, 4~
dinitrobenzyloxycarbonyl]lmethanediphenylenediamine, bis[3,4-
dinitrobenzyloxycarbonyl}methanediphenylenediamine,
bis[2,4,6—trinitrobenzyloxycarbonyl]ﬁethanediphenylenediamine,
bis{(a—methyl)p—
ﬁitrobenzyloxycarbonyl}methanediphenylenediamine, bis[ (a-

methyl) 2, 4-dinitrobenzyloxycarbonyl]lmethanediphenylenediamine,
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The phot osensitive resin conposition obtained by
addi ng t hese thernocr-osslinking conpounds is scarcely
di ssolved in an al kali devel opi ng sol ution before
exposure, but is easily dissolved in the alkal
devel opi ng solution after the exposure. Therefore,
t he devel.opnent causes | ess thickness |oss and the
devel opnent can be conducted with ,ca short time, and
al so a shrinkage ratio after curlng decreases. [0147]
bls§|@emethgltanmeund having a group represented by the
general fornula (22) shows remarkably slight
dinabsebphiphokpchipbhyhamengaasdeppoesyi envdiehéngt haad
conmpared with a thernocrosslinking conpound having a
bisphenebteyhyd oxgl group, exposure energy is
efficiently transmtted to a photosensitizer,

trlﬁf§ybﬁéﬂgynaxgbgbbéﬁp§ ﬁbzhameaagheﬁggéh@a&amgab These
resi stance has been found by recent

com?&Hg ESmh aﬁesﬁ§ggyéi¥n8f @r gﬂ99§1tk99d§obﬁttﬁgm'ﬁay be

er enhanced an I nteracti on between these

t.h
AT, S A e
mount.

thetﬁ%?ﬁﬁ?r8%s?%%ﬁiﬁ% %%ﬁ%%uﬁ& Vglge aéaegdlgnp%gpepag g by
eSSl 5 B0 S0 B LR R By WeLab g wor
Senbased gn 100 fgétgebgdSE|ght of the al kali-soluble

e8I AST[ B3B0F |
[0132]

If necessary, for the purpose of improving senSiti#ity‘
of the photosensitive resin composition, a compound having a
phenolic hydroxyl group can be added as long as a shrinkage
rate after curing does not decrease.

[0133]

Examples of the compéund having a phenclic hydroxyl
group includé Bis-7Z, BisCC-Z, BiéOPP—Z, EisP—CP, Bis26X-7,
BisQTBP-7, BisOCHP-%, BisOCR-CP, BisP-MZ, BiSP—EZ; Bis26X-CP
BisP—PZ; BisP-IPZ, BisCR~IPZ, BisOCP-IPZ, BisOIPP-CP, Bis26X-
VIPZ, BisOTBP-CP, TekP-4HBPA (tetrékis PLDO-BPA), TrisP-HAP,
TrisP-PA, TrisP-8A, TrisOCR-PA, BisOFP-Z, BisRS—ZP, BiéPG—26X,
BisRS-=3P, BisOC-OCHE, BisPC~0OCHP, Bis25X—OCHP, Bis26X-CCHP,
BisOCHP-0OC, Bis236T-0CHP, méthylenetrisFR—CR, BiSRS—éGX, and

BisRS-OCHP (trade names, all of which are manufactured by

Honshu Chemical Industry Co., Ltd.); and BIR-0C, BIP-PC, BIR-
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The resin conposition of the present invention
preferably contains a solvent. It is possible to use,
as the solvent, polar aprotic solvents such as
N-nmet hyl172- pyrrolidone, y-butyrol actone,
N, N- di met hyl f or mami de, N, Ndi net hyl acet am de, and
di met hyl sul foxide; ethers such as , tetrahydrofuran,
di oxane, and propyl ene gl ycol nononethyl ether;
ket ones such as acetone, nethyl ethyl ketone,
pC, dBIBebUBY| keReBeHPandI@-aceteme daPcCphallRr-83IP€rF,suald TEP-
as ethyl acetate, propyl ene glycol nononethyi ether
rIPagetaredeandmekhyhihaetrat@i candrar eantire chygeac akbosshi
such as tol uene and xyl ene al one or in conbination.
OrggﬁlélthemlcalsTﬁﬁdQEQQQtC@f theqsglvent to be used is
preferably from50 to 000 parts by weight, and
(o1Rafticularly preferably from100 to 1,500 parts by
wei ght, based on 100 parts by weight of the
alk@k'tﬁggﬁ 8§h85 [?}é%grable COE SuHBEhBQVQBg a
forn1ng a eS|stén resin pattern using
taosg |t|v resin co 05|t| n of the pr.ese

phegﬁgéﬁt AERey ﬁSﬁFBeuégscrube PoTsaf® lnvenkfﬁ“ are

Blspgbs %aPSﬁE e rkad ﬂ@%&”@%&ﬁﬂﬁiﬂﬁ‘m %dP&«,e%wOCHP Z,

clude, but are . not _|im to, _those made
BiSE|MFcoﬁéSRaP%r BééPaﬁF@s B@éPFuuﬁPérséﬁ?BeCPwePéPRS ~2F,

. gla s, a, netal oxide dielectric fil silicon nitride
Bis ﬁd3PTCﬁlE§aﬁ§ﬁgs Bethné cesating FetRod BiRePudéXa BIP-PC,
spi n coating nethod using a spinner, a spray coating

BIRNBEhOBIRAFFBFPI eodt PAG RefRod - adafat§¢$¢ repewads ng

‘met hod. The thickness of a coating filmvaries
partdépehdi hy pneferable compounds having a phenclic hydroxyl

group are Bis-Z, TekP-4HBPA, TrisP-HAP, TrisP-PA, BisRS—ZP,
BiSRS*3P; BIR“PC, BIR-PTBP, and BIR-BIPC-F.
[0135] |

The resin composition obtained by adding the compound
having a phenolic hydroxyl group is scaﬁcely dissolvgd in an
alkali developing solution before.exposure, but is easily
dissolved in the alkali developing- solution after the
exposure. Thereforé, the developmént causes less tﬁiékness
loss and the development can be easily conducted with a short
time.
[0136]

The amoﬁnt of the compound having a phenclic hydroxyl
" group to be added is preferably 1 or more and 50 or less

parts by weight, and more preferably 3 or more and 40 or less
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a coating nethod, a solid content of a conposition,
and viscosity, and the photosensitive resin
conmposition is coated so that the thickness after
drying is wthin a-range from0.1 to 150 pm [0154]
Then, the substrate coated with the photosensitive
resin conposition is dried to obtain a photosensitive
resin conmposition coating film Drying is preferably
conducted at a tenperature Wthin a range from50 to
pard50Cyfweighe, nbautd to 3e80epakthobyswashy af dhenaliali-
~hot plate or infrared ray. [01551 Then, the
solfbDtosenshti ve resin conposition coating filmis
exposed by irradiating with actinic radiation through
ro187mask having a predeterm ned pattern. Actinic
‘radi ation used in the exposure includes, for exanple,

ul t¥aviobebskpy, ybei bhe 5a¥Fo§begtrQﬁpbgamhgrwétﬁawlllty
In the present”invention, i ne nm,. h-l

of gﬂQS gEPQénglgHQF %ég? rbg%pggl%lgﬁr%HEM laggbbﬁrate,

pref y use A pattern of the

sur? %gsgn8|és¥gr ghﬁncggpg%hggoﬁagggklnQnE'b?bb?lene

' y remnovi ng f > area usi
glyaf% Eﬁﬂﬁ Pﬂétéglﬁ !’cﬁﬁragtcéﬁs%s?a%ﬁﬁ ek 3qulgsus 2§oPiPRBRY
ket OBRS e SHAPRAS, FCLPRERFRPRE Shenae et RaHGE Y Rptdne, and

di et hyl am noet hanol ,. sodi um hydr oxi de, potassi um,
ethayar sRrHedSsbaf GANYAFBOHARS, aﬁétgégﬁaﬁﬁcgéﬁoﬁﬁt@lxed
triethylam ne, diethylanne, methylamn ne,
Alsgi néRAYDaR AePadiAet Ryl 8k Aoetpn déerage, and titanium
di met hyl am noet hanol , di et hyl am noet hyl
dlonedhacpylatgowd@ycb@hﬁﬂﬁvamﬂﬁé C@ﬂh?ﬂé@e@ﬁaﬁﬁﬁéﬂ-or
hexanet hyl enedi am ne. I n sone case, it is possible to
[013a8ld pol ar sol vents such as 1\T nethyl-2-pyrrolidone,
N, N-di met hyl f or mani de, N, N-di net hyl acetam de,
di nethyhesubtexi der yhbupyrpbaet ofiegnandcing the adhe5lon
di met hyl acryl anmi de; al cohols such as met hano
progéhapobs andaksopubpanake eatarassuc&iascehbymafer to the
| actate and propyl ene glycol nononethyl ether

res@fetahBosandokpt @ReSpsehsapseyekepenhanare, be pretreated
cycl ohexanone, isobutyl ketone, and nethyl isobutyl

witKetfBeaaheneonohregMeeal ukibnds noftnkhemetenthe@s®ention. In
aqueous al kali solutions. After the devel opment, a

thik! B§509 EE?%%”EnthﬁtSBHdB%E%%r%ﬁ'%% Walkebi1viRg 0.5 to 20%

rinsing trea be conducted dsing water

by %gﬂ%ﬁk”b@gﬁ 08 Bkﬁlﬁﬂcﬁr%&o%EEaQ%laa%%lbﬁ%Er%B%h as

, ers-suc ctate and

1sogﬁ8€é#§2?[%iégﬁgl, %%qg %l,e%%%%rqc% %&%h@%@%@uran,
propylene glycol monomethyl ether acetate, propylene glycol
monomethyl ether, ethyl lactate, or diethyl adipate, a-
surface treatment of the base subst;éte is conducted bj spin
coating, dipping, spray coating or a steam treatment. In
some case, the reéction of the substrate and the adhesion

promoter is accelerated by heating to a temperature within a
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After the devel opnent, the photosensitive resin
conposition coating filmis converted into a
heat -resi stant resin coat by heating to a tenperature
“within a range from 200 to 500C. This heat treatnent
"i's conducted by stepwi sely heating to a tenperature
sel ected, or conducted for 5 mnutes to 5 hours while
continuously heating to a tenperature within a
certain range. The nmethod for a heat treatnent
ranjgcFudessof oo 8gafiple, a method of subjecting to a
heat treatnent at 130C, 200C and 350C for each 30
[o18bnutes, or linearly. heating fromroomtenperature
to 400C over 2 hours. EXAMPLES [0158] The
presgat rLAYENLLAPo W LT oROWrbendeserkbael Dyvuayieh
exanpl es, but the present invention is not limted to
X [Q1 ‘ k@AgO A8€having a
P Ty S hr Canpos LT ok aha RaRceraeCpoabolAdehaving
ar me
pheﬁé%%%lgggg8¥%E§¥§éﬁpé g% g Bﬁea E%hB_%?éE@EEnE@d by the

ot osensi e resin

oen BB R0 D50 SHULS! LSRRl M el

baked on a hot plate (using a coating and devel opi ng
9rodBparat us Mark-7,. manufactured by Tokyo El ectron
‘ Limted) at 120C for 3 minutes to finally forma 10
(018t hi ck prebaked film This filmwa8 exposed at a
. light_exposure of 0 to 800 mJ/cnR and a step of 25
[(Chepiepd HSrWylanlPlline stepper (05WB000, manuf act ured
by GCA). After exposure, the filmwas devel oped with
an aqueous 2.38%tetranet hyl ammoni um ( TMAH) sol ution
- (ELM D, manufactured by M tsubishi Gas Chem ca
Conpany,| Inc.) [for 90 seconds and then rinsed with
pure r. | 0]

‘N— CH2—‘0R45 (22)

~

R*¥0—cH,-N

f0141]
_ (R* represents a monovalent organié group haviﬁg 1 to 20
carbon atoms)

R'® represents a monovalent organic group having 1 to
20 carbon atoms, preferably an organic group having 1 to 10
carbon atoms,'and more preferably an organic grbup having 1
to 3 carbon atoms.”
[0l42]

Examples of the thermocrosélinking compeund having a
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Wth respect to Exanples 4 and 5, a varni sh was
spin-coated on a 6 inch silicone wafer and then baked
on a hot plate (using SKW636, manufactured by
Dai ni ppon Screen Mg. Co., Ltd.) at 100C for 1 minute
and 30 seconds to finally forma 2 pmthick prebaked
film This filmwas exposed at a |ight exposure of O
to 500 ml}/cnR and a step of 10 ml/cnR using an i-line
st epper (DSW 8000, nmanufactured by GCA). Wth respect-
pheh@l&&a% oRy1t Beolibl inwasiddevehepadewnbl anmagqueots, the
2.38% TMAH sol ution (ELM D, manufactured by
folMog,sngl shihp&asqchem cal Conpany, Inc.) for 90 seconds
and t hen rlnsed with pure water. Wth respect to

{Olgéj"pl e 4, the filmwas devel oped with an aqueous

%TMAH solution for 90 seconds and then rinsed

[Chemglgaeu%%rw@tlgrm 0161] The resulting pattern
was ‘obsérved using. a mcroscope and a mnimum |ight
exposure Eth (1) reqwred for formation of an image
was estimated. This heat-resistant resin precursor
varni sh was all owed to stand aéﬁjgésc for 3 days. The

luation nduct ed

e L e S o e B DR oo
Eth £%V%as cal ceHscEd and sen@ist Bhei ty. var i atl 0 @fCHS
the varni sh was eval uated. Wen an absol ute val ue of
this value is 50 mglicn2 or |ess, gstorage stabil’itoy

HsCOva emtH: GRodH,c L85, HABRR--ANcab&Ql ut eo@de ;0CH3
~this{vefue is norérthan 50 nd/c .. Storage st ahkl d-—bé{s
wasat ed "Poor". (10162] Furtherfivte, a pattern igm,

whi ch |ine&space of the wafer becane 1:1 after the
devedropment was observed, and théfsize (sewgeal SHRMCHs cH

HC@H,C Fﬁmmaanjﬁg@-@%cewcwaé*sm@réﬂzocﬁt |S*O§L§P—@rﬁa@0ﬂ
that] &cr6i ne patt erdu,dig remai nege. g:V\[Jign 6C2Ca pEl't'até%Hﬁ "CH,OCH;
havi @ a size of 30 pmor nore |SCH;ema| ned, the

adhesi on property upon devel opqemcwgas rat ed " Poor ™.
[ 0163] EHs

OH ' oH - OHHz OH2 OH OH
HaCOH,G 7 CHoOCH; ~ HaCOH,G"-CH20CHs H3c0H207$C~<jC©rCHZOCH3 H3COHZCJ‘ CH,0CH;

CHy CHz CHj

HyC—CH 7 CH,0CHg
EHaCH3 :
/]CEE HaC. _CHs HaCOH;C,_ CH,OCH;  HaCOHC CH,OCH;
HaCOMCT y CH2OCHs  HsCOH,C POy CHZ0CHs Ho-< 3 {j—OH HO-{_J—{_-OH
HeC” ] "CHs Ho™ [T "OH HaCOH, "CHOCH;  HaCOHZC CH0CH3
CH,OCH; H3COHLC CH,OCH3 )
oH HaGOH,C, CHoOCH; " HaCOH.C. CHy CH,OCH3
H3COH2:::/ rCHZOCHs HO-f M ¢ OH O (,F% C G‘OH‘
HaCOH; ' CHZOCH?’ H3COH,C 2 ch,0CHs HiCOH,C™ CHy “CH,OCH;
H3COHC. H CHoOCH3 HsOOH,C.  ©Hg CHoOCH;
HO-{ - C-{_,-OH HO- <WC4L OH
HaCOH,C ™ 7 CHpOCH3 © HaCOHoC f CHOCH3
HaCOHLC OHCHZOCH3 HaCOH.C” OHCHzOCH;

[0144]
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2) Eval uation of Adhesion Property with Substrate
after Curing First, a varni sh was spi n-coated
on a silicone wafer and then baked on a hot plate
(using Mark-7) at -120C for 3 minutes to finally form
a 8 pmthick prebaked film This filmwas placed in
an oven and cured at 170C for 30 m nutes, then cured

~at 300C for one hour to obtain a cured film The

- curing was conducted in nitrogen. After formng 10
vertheal feut ekbmpseands1@hboebmpotall kavihgnesgeauphe
cured filmat an interval of about 2 nmrespectively

rep$@s@actq Horansqyanesal arprRSIHr €229o0kae1t88t but are not
(hereinafter referred to as PCT, apparatus used:

llmﬁ%gﬁzgéNDtH@”EB%@BMEﬁ@st TABAl MFG Co., Ltd.)
treatnent was conductéd for 200 hours. Then a tape
[Olgghlotape(r) (manuf actured by N chiban Co., Ltd.) was
adhered thereonto and the tape was strongly separ at ed
'[Chto ev aggugh ghln1mﬁth_the nunber of separated
% ﬁg? nnng squares as follows. Wen the nunber
of separated squares is less than 10, the adhesi on
property was rated "Good", whereas,. when the nunber
of separat ed squar es is 10 or nore, the adhesion
property was rated "Poor". The PCT treat was
__¢bh d at sat,uoajed ”amgotipndsCtt &Né&?ﬁo 21
 WPaHdPi364] 3) Cal qubato@n of Shejookagey. ,OCH5-
Hn the above (2), a shrinkage rate was aal cul ated
froma conpari son between the thickness of a, pr ebaked

HiI'm and that of a Cured filmafter

%acewm WHidM, L bie,G m{nmzcng—lzeqya'i'ﬁ %h&)mg lL'nN ~CH20CH,CH;
SheideageRat e (Yeipcd The gn ss ofHEHGAHRET N CHaOCH,CH3
Fr ebaki ng - Thi ckness of |In1after Curing)/dhi ckness

of Filmafter Prebaking x 100 Synthesis Exanple 1:

Synt hesi s of Hydroxyl G oup-Containing Acid Anhydride

(a) Under a dry nitrogen gas stream 18.3 g

(0.05 nol) of

2, 2- bi s( 3-am no- 4- hydroxyphenyl ) hexaf | uor opr opane
(014BAHF, manufactured by Central dass Co., Ltd.) and

34.2 g (0.3 nol, manufactured by Tokyo Cheni ca

Ind@ﬁerﬁhg@osehEchv@fr@%ﬁﬁ'c%hﬁ%%@%ﬁoﬁtaﬁﬁaﬂﬁéﬁ,by adding
di ssolved in but yr ol act one (hereinafter

el s %m%ﬁ% M s
o ML O A S SR Bk coine

. Co td.) .of anhydr.ous trinel |t [ I ri in
io§1 5ot e Aol Tafdea &F&&ﬁ%@%&?ﬁ%ﬁ 5&‘% L
erat e o the geactlon sol utjon does ot e§ eggness

exPUGUTRF  of MERGLRbRp| BLFONCBF ORGP sEetoes 185

loss and the development can be conducted with -a short time,
and also a shrinkage ratio after curing decreases.
[0147]

Since the compound having a group represented by the
general fofmula (22) shows remarkably slight abscrption to

light having an exposure wavelength as ccmpared with a
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addi tion, the reaction was conducted at 000 for 4

hours. The solution was concentrated using a rotary

evaporator and then introduced into 1 L of toluene to

obtain an acid anhydride (a). [0165] [Chem ca

Formul a 22] Acid anhydride (a) [0166] Synthesis

Exanpl e 2: Synthesis of Hydroxyl G oup-Containing

Di am ne Conpound (b) 18.3 g (0.05 nol) of BAHF

was di ssolved in 100 m of acetone and 17.4g (0.3
thefbcroaplfaet vgedohpoliakybaCGhen aabhkndustr yGooxyl group,
‘ Ltd.) of propylene oxide, followed by cooling to

expodbEe Z8ecthe $0l UtiQRieatsql urbeamprepar ed Ay
di ssolving 20.4 g (0.11 nol, manufactured by Tokyo

phofBeRhcal i LRAUSLEYuERingltid high sensitivity and excellent
3-nitrobenzoyl chloride™in 100 m of acetone. After

heaEhﬁeEQEPéﬁEE9n of dropw se addition, the reaction was
conducted at -15C for 4 hours and the tenperature was

{Olﬁgﬁurned to roomtenperature. The precipitated white
sofid was collected by filtration and then :

Vacfgn%gglgge%tfgggé by recent studies that stability of a

composition solution is further enhanced by an interaction
between these thermocrosslinking Coﬁpounds and a silicon
compound having a secondary aromatic amino group and an
alkoxy group.

[0149]

The amount of the therm&brosslinking comppund to be .
added is preferably 0.5 or more and 50 or less parts by
weight, .and more preferébly 3 or more and 40 or less parts by
weight, based on 100 parts by weight of the alkali~soluble"
resini
[0150]

The reéin composition of the present inventicn
preferably contains a solvent. It is possible to use, as the
solvent, polar aprotic solvents such as N-methyl-2-
pyrrolidone, y-butyrolactone, N,N-dimethylformamide, N,N-
dimethylacetamide, and dimethyl sulfoxide; ethers such as
tetrahydrofuran, dioxane, and propylene glycol monomethyl
ether; ketones such as acetone, methyl ethyl ketone,

diisobutyl ketone, and diacetone alcochol; esters such as
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[0167] 30 g of the resulting solid was placed

in a 300 nL stainless steel autoclave and was

di spersed in 250 nL of nethyl cell osolve, and then 2

g of 5% pal | adi um carbon (manufactured by Wako Pure

Chem cal Industries, Ltd.) was added. Hydrogen was

i ntroduced using a , balloon and the reductive

reaction was conducted at roomtenperature. After

about 2 hours, it was confirmed that the balloon does
ethidt abecove, detbpirednanybpre; aodombehytaethen wastate, and

conpleted. After the conpletion of the reaction, a

eth$§|ha@tate9Oaﬁ@uadoﬂét@cpayakdahrmaﬁsrgﬁanegsbyoluene and
iltration and the reaction solution was concentrat ed

xyl@ﬁénglénéoéﬁrYne¥@ﬁﬁiﬁéﬁioh0 obtain. a diamne
conmpound (b). ‘The resulting solid was used for the

.OlEF?Ct'on as it is. [0168] [Chem cal Fornmula 231
am ne (b) [0169] Synthesis Exanple 3: Synthesis of

Fwdfﬁéy£mgagypo£bgﬂglQbfgegkagbnﬁe(ﬁged is preferably from

50 to 2,000 parts by weight, and particglarly
preferably from 100 to 1;500 parts by weight, based on
100 parts by weight of the alkali-soluble resin.

[0152] |

The method of forming a heat-resistant resin pattern
using a photosensitive resin composition of the present
invention will now be described.

[0153]

The photosensitive resin composition is coated on a
substrate. Examples of the substrate to be used include, but
are not limited to, those made of a silicone wafer, ceramics,
gallium arsenide, metal,-glass, a metal oxide dielectric film,
silicon nitride and ITC. Examples of ghe coating method
include a spin coating method using a spinner, a spray
coating methgd, a roll éoating methed and a slit die coating
method. Ihe thickness of a coatiﬁg film varies depending on
a coating method, a solid'content of a composition, and
viscosity, and the photosensitive resin composition is coated

so that the thickness after drying is within & range from 0.1

to 150 um.
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15.4 g (0.1 nol) of 2-am no-4-nitrophenol was
di ssolved in 50 nL of acetone and 30 g (0.34 nol) of
propyl ene oxide, followed by cooling to -15C. To the
solution, a solution prepared by dissolving 11.2 ¢
(0.055 nol, manufactured by Tokyo Chem cal |ndustry
Co., Ltd.) of isophthalic acid chloride in 60 nL of
acetone was gradual ly added dropwi se. After the
_ conpl eti on of dropwi se addition, the reaction was
[016enducted at -15C for 4 hours. After the tenperature
was returned to roomtenperature, the produced
pr echgh} atBe WvashsoLheet edabydf whthathenphpOd€hsitive
The resulting precipitate was dissolved in 200 nm of
res@BLcangodigieh 5% gakkadivmeanbanawpsoaddedsitive resin
foll owed by vigorous stirring. After attaching a

compPBk P9B,f ELLednyi 013 hYSFPOeD 08SprStéFibng MSducted at
continued at roon1tenperature until the balloon

a t%hFFEQt éhwﬁtﬁxgrggﬁﬁn 8&0 std §5are wﬁ§rsnghﬁinute
by

oon oes not becone ate anynore, followe

he _bal ] ed.w
to %;g%%bﬂghourg é%%bgagﬁ SQFB ead%ﬁ%?gﬂatg b ﬁﬁg%grgd ray.

en gas’is a na

Olg%_er the conpletion of stirring, a pall-adium
ound was renoved by filtration and the solution

was_concent r at ed using,a,rotarg eva orator . until %he o
“anBRE, | ShF RGEEASPRORAIFS F6°ERe COBPAET 6h O eFRA 6Pg Eilm
was added recrystallization was conducted to obtain
is exryeear BY %ﬁéaéﬁﬁééﬂgv@lEBnﬁsﬁﬁalC[éiﬁi?tlpehgﬁfeggh a

Formul a 24] H2NNNNH2 -OFP Di ami ne c& o o
mask having a predetermined pattern. ctinic radiation used

in the exposure includes, for example, ultraviclet ray,
VViSible ray, electron beam or X-ray. In the present
invention, i-line (365 nm), h-line (405 nm} or g-line (436
nm) of‘a mercury lamp is-breferably uséd.

[6156]

.Arpattern of the photosenéitive resin composition
coating film is formed by removing the exposed area using a
developing solution after the exposure. The developing
solution is preferably an agqueous solution of
tetramethylammonium, o©or an agueous solution of a compqund
having alkalinity such as diethanolamine, diethylaminoethanol,
sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, triethylamine, diethylamine, methylamine,
dimethylamine, dimethylaminoeth?l acetate,

dimethylaminoethanol, dimethylamincethyl methacrylate,
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[0172] Synthesis Exanple 5: Synthesis. of
Qui nonedi azi de Conpound (e) , Under a dry
nitrogen gas stream 16.10.g .(005 nol) of BisP-RS
(trade nane, manufactured by Honshu Chem cal |ndustry
Co., Ltd.) and 26.86g (0.1 nol) - of 5-
napht hogui nonedi azi desul fonyl acid chloride (NAC 5,
manuf aCbured by Toyo Gosei Co., Ltd.) were dissolved
in 450 g of 1, 4-dioxane, and then the sol ution
cyclehperyatnt acwas thgjl eskdd athdnegomrt erpemattnyé en&dithenc.
solution, a mixture of 50 g of 1, 4-dioxane and 10.12
In gofik thakethykadkneowaspadded dddpposerseotifahtisheuch as N-
tenperature in the system does not increased to 35C

met 8 1hDgRGE r oA Hehe(r apW-s8 maddil ifeRmakR@les ONYN-0RmARS 1
stirred at 30C for 2 hours. A'triethylamne salt was

aceEgﬂgﬁgd QXmEEh&ﬁaEMQQOQQQeth%—%b&&&%ﬁ%c@%%epoﬁh@d
““into water. Then, the precipitate was coll ect ed by

dlmE'th&/'iQ%:Egﬂaﬁgge\éﬁﬁﬁ%gh\g'l%h Leh ofs ;lnéocﬁgg%qch'e% , ,and

precipltate was urther was twice Mﬁt

| 1508 8%?‘:"1’506{)&%2%5'[’%%%&1"’ ts%ghgﬁs ‘t%‘ﬁe“%‘rr]aggpg)cfé?ﬁ%&{@

arn a quil none € Co

leEainaﬁQ%fﬂsfﬂqaia hRGuRgerar e o Reconesuch as

cyélOpentanone, cyclohexanone, isobutyl ketone, and methyl
isobutyl ketone alone, or several.kinds of them to these
,aquéous alkali Solutionsﬂ After the development, a'rinsing
treatment is conducted using water. The rinsing treatment
may be conducted using water containing alqohols such as
ethanol and isopropyl alcohol, and esters such as ethyl-
lactate and.propylene glycol monomethyl ether acetate added
therein. |

- [0157]

After the development, the photoseﬁsitive resin
composition céating film is converted into a heat-resistant
resin coat by heating to a temperature within a range from
200 to 500°C. This heat treatment is conducted by stepwisely
heating to a temperature selected, or conducted for 5 minutes
to 5 hours_while gontinuously heating to a temperature within
a certain range. The method for a heat treatment includes,
for example, a method df subjecting to a heat treatment at

130°Cc, 200°¢C and 350°C for each 30 minutes, or linearly
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[0174] Synthesis Exanple 6: Synthesis of
Qui nonedi azi de COvpound (f) Under a dry
nitrogen gas stream 15.31 g (0.05 nol) of TrisP-HAP
(trade nane, manufactured by Honshu Chem cal |ndustry
Co., Ltd.) and 26.86 g (0.10 nol) of NAC-5 were
di ssol ved in 450g of 1, 4-dioxane, and then the
sol ution tenperature was adjusted to room
tenperature. To the solution, a m xture of 50 g of
heafljdgdiesanecandtdhbpdBaguot toi ethyCanvee Babocadded
dropwi se in the sane manner as in -Synthesis Exanple
5 to obtain the follow ng qui nonedi azi de conpound (f)
in which two Q's) on average are 5-
exalgphthoqui nonedi azi desul fonate-esterified. [0175]
[ Chem cal Fornmula 26] ©OQ 1 Qui nonedi azi de Conpound

10168)

The present invention will now be described by way of
examples, but the present invention is not limited to thése
examples..

[0159]
1) Evaluation of Storage Stability of. Composition and
Adhesion Property of Pattern upon Development

With respect to Examples 1 fo 3, 6 to 8, a
photosensitive resin composifion (hereinafter referred to as
a varnish) was spin-coated on a 6 inch silicone wafer and
thén baked on a hot plate (uéing a coating and developing
apéaratﬁs Mark-7, manufactured by Tokyo Electron Limited)} at
120°C for 3Jminutes to finally form a 10 um thick prebaked
film. This film was exposed at a light exposure of 0 to 800
mJ/cm?® and a step of 25 mJ/cm® using an i-line stepper (DSWf‘
8000, manufactured by GCA). After exposure, the film was
developed with an agqueous 2.38% tetramethylammOnium (TMAH)
solution (ELM-D, manufactured by Mitsubishi Gas Chemical
Company, Inc.) for 90 seconds and then rinsed with pure water.
[0160] |

With respect to Exampies 4 and 5, a varnish was spin-

coated on a 6 inch silicone wafer and therni baked on a hot
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[0176] Synthesis Exanple 7: synthesis

of Qui nonedi azi de Conpound ( Q) Under a dry
nitrogen gas stream 21.22 g (0.05 nol) of TrisP-PA
(trade nane, manufactured by Honshu Chem cal |ndustry
Co., Ltd.), 13.43 g (0.05 nol) of NAC-5 and 13.43 ¢
(0.05 hal, NAC-4, manufactured by Toyo Gosei Co.,
Ltd.) of 4- naphthoqui nonedi azi desul fonyl acid

chl oride were dissolved in 450 g of 1, 4-di oxane, and

plat8eputbggsokwt 606, t pARAFatUhecwabyadkisti pBohOSEEEEN Mfg.
tenperature. To the solution, a mxture of 50 g of

Co.l Ardi pxaperandcl2e8519mehiutei 8hAybankpecwas addednally
dropwi se in. the sane manner as in SYnthesis Exanple 5

for%oaOQtéf'nntﬁiew epediagl @¢1R0MPRA £ Pim iR Wk LHL QN8 2t 2

on average wa converted Into a

1ig§ﬁ”8Q_89898i89”8d£82§6E55598ﬂat£n&3§eétéﬁqoﬁnfb(%5VEm2
aver a Into a 4-

ver e was converte
wos 1900 N9SUA Denet g deRitonste oBhal:skPRTEL b ory
Witﬂogggéect to Example 5, the film was developed with an
aqueous 2.38% TMAH scolution (ELM-D, manufactured by |
Mitsubishi Gas Chemical Company, Inc.) for 90 Seconds.and
then rinsed with pure water. With respect to Example 4, the
film‘waé developed with an‘aquedus 0.4% TMAH solution for 90
seconds and then rinsed with pure water.
[0161]

The résulting pattern was observed uéing a microscope
and a minimum light exposure Eth (1) required for fofmation
of an image was estimated. This heat-resistant resin
precursor varnish was alléwed to stand at 23°C for 3 days.
The éame evaluation was conducted and a minimum- 1ight
eﬁpOSure Eth (2) was estimated. A wvalue of Eth.(2) - Eth (1)
was caléulated and sensitivity variation of the ﬁarnish was
evaluated. When an absolute value of this value is 50 mJ/cm?
or less, storage stability was rated “Good”, whereas, when én
absolute value of this value is more than 50 mJ/cm?, storage-
sfability was rated “Poor”.

[0162]

Furthermore} a pattern in which line&space of the wafer
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The thernocrosslinking conpounds, photo acid
generators and di ssol ution adjusting agents used in
the respective Exanpl es and Conparative Exanpl es are
. shown below. [0179] [Chem cal Formula 28] OHCH
WPAG- 314 [0180] -

became 1:1 after the development was observed, and the size
{geveral pm) of the ;emained pattern was examined. It is
preferred that a fine pattern is remainedd. When only a
pattern having a.size of 30 um or more is remained, the
adhesion property upon developmen£ was ralted “Pooxr”.
[0163]
2) Evaluation of Adhesion Property with Substrate after
Curing

First, a varnish was spinrcoatéd on a silicone wafer
and then bakéd cn a hot plate (using Mark-7) at 120°C for 3
minutes to finally form a 8 um thick prebaked film. This
film was placed in an oven and cured at 170°C for 30 minutes,
.then cured at 300°C for one hour to cobtain a cured film. The
curing was conducted in nitrogen.'-After forming 10 wvertical
cut lines and 10 horizontal cut lines on the curéd film at an
interval of about 2 mm respectively so as to form sqﬁares; a
pressure cooker test (hereinafter referred to as PCT,
apparatus ﬁsed: EHS-221MD manufactured by TABAI MF@. Co.,
Ltd.) treatment was conducted forxr 200 hours. Then, a tape
Cellotape® (manufactured by Nichiban Co., Ltd.) was adhered
thereonto and the tape was strongly separated to evaluate the
film with the number of separated sguares among i00 squares
as follows. When the number of separated Squares is less
than 10, the adhesion property was rated “Good”, whereas,

when the number of separated sguares is 10 or more, the
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Synt hesis Exanple 9 (Synthesis of Adhesi on Pronoter
Al) In a 200 nL four-necked flask, 10.9 g (0.1
nol ) of 3- am nophenol (rmanufactured by Tokyo

Chem cal Industry Co., Ltd.) was charged and 100 g of
ethyl lactate (hereinafter referred to as EL
manuf act ured by Musashi no Chem cal Laboratory, Ltd.)
was added. To the solution, 23.6 g (0.1 nol) of

3-gl yci doxypropyl tri met hoxysi | ane ( KBM 403,

adhﬁﬁﬂéﬁaﬁkéFégt?YW§BlBaEb&U“@B@EWCa|TK@ pCttehdatv@dnt was
added | owed by stirring at 60C for 3 hours to

éonQQE@ba a8p adhgsheBapPELeARt ef ohk. aE01§1PCSMHHE%50521 MPa.
Exanpl e 10 (Synthesis of Adhesion Pronoter Bl)

01$ & 69 (0.1 nol) of BARE was dissolved in 100 g of EL.
o the solution, 55.6q9g (0.2 nol) of 3-

e %ég;%xﬁzf%%%Mﬁ%d%@&;ai‘)zddzg““; seiued
b d -
ool BTSSRl P2 24 RS
A P
a cng?FFgaéfgﬁﬁggggaﬁﬁﬁlﬁ%1€ﬁ€ﬁ§§a8?uﬁeg %g %8E§Sllm and

Chemical Industry Co., Ltd.) was dissolved in 50 g o
thapr gbyReRBrgflyEbLMNBAGREL R 18Gher. a?ﬁ@ﬁdaﬁﬁeswgtbo?ie
mol.) of 3-glycidoxypropyl met hyl di et hoxysi | ane
follrBERgogauahhdfact ured by Shin-Etsu Chenical Co.,
Ltd.) was added, followed by stirring at 80C for 2
hougsrinkabe aRatan ( adhesi(8hipkoaseepiAPLilm after Prebaklng

— Thickness of Film after Curing)/Thickness of Film after
Prebaking x 1OQ

Synthesis Example 1: Synthesis of Hydroxyl Group-Containing
Acid Anhydride (a)

Under a dry nitrogen gas stream, 18.3 g (0.05 mol} of
2,2—bis(34amino—4“hydzoxyphenyl)hekafluoropropane {BAHF,
manufactured by Central Glass Co., Ltd.) and 34.2 g (0.3 moi,
manufactured by Tokyo Chemical Industry Co.; Led.) of allyl
gljcidyl ether were diésolved in 100 g of y-butyreclactcene
(hereinafter referred to as GBL, manufactured by Mitsubishi
Chemical Corp), followed by cooling té -15°C. To the
solution, a solution prepared by dissolving 22.1 g (0.11 mol,
manufactured by Tokﬁo Chemical Industry Co., Ltd.) of
anhydrous trimeilitic acid chloride in 50 g of GBL was added
dropwise so that the ﬁemperature-of the reaction soluticn

does not exceed 0°C. After the completion of dropwise
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[0183] Synthesis Exanple 12 (Synthesis of AdhESIon
Pronot er E2) 28g (0.1 nol) of

bi s(3mani no- 4- hydr oxyphenyl ) sul f one (nmanuf actured by
NI PPON KAYAKU CO., LTD.) was dissolved in 30 g of

N- et hyl - 2-pyrrol i done (hereinafter referred to as
NVP, manufactured by M tsubishi Chem cal Corp.) and
36.9 g (0.15 nol) of -

2- (3, 4-epoxycycl ohexyl ) et hyl tri met hoxysi | ane

add£5§®%30§henﬁeééﬁ§bﬂrﬁgstoﬁﬁhﬁtgﬂsétheU1@@k @hours. The
.) was added, followed by stirring at 70C for 4

5019995§ &Qsoggﬁb@nﬂgaégﬁeﬁbQngéogBEQEysgvabg%gﬂbr and then
Synthesi s Exanple 13 (Synthésis of Adhesion Pronoter

1nt§%&uced 1n%051gLOBfN%é§ﬂQpFnEBUBEEEH5egnb¥c@@'Bﬁhydrlde
Ltd active equi val ent g/ eq) as an
(a )aronatlc polyan1ne was dissolved in 30 g of
N- et hyl - 2-pyrrol i done and 78g (0.33 nol) of KBM 403
added, followed by stirring at 40C 'for 8 hours
{Ol%@ obtai n an adhesi on pronoter C . :

fChemical Formula 22]

Acid anhydride (a)

[0166]

Synthesis Example 2: Synthesis of Hydroxyl Group-Containing
biamine Compound (b)

18;3 g (0.05 mol) of BAHF was dissolved in 100 mlL of
acetone and 17.4g (0.3 moi, manufactured by Tokyo Chemical
Industry-CO., Lfd.) of propylene oxide, followed by ceooling
to =15°C. To the sélution, a solution prepared by dissolving
20.4 g (0.11 mol, manufactured by Tokyo:Chemicai Industry Co.,
Ltd.) of 3-nitrobenzoylchloride in 100 ml of acetone. After
the cOmpletion of dropwise éddition, the reaction was
conducted at -15°C for 4 hours and the temperature was
returned to room temperature. The precipitated white solid

was collected by filtration and then vacuum-dried at 50°C.
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[0185] Synthesis Exanple 14 (Synthesis of Adhesion
Pronot er B3) 30 g (0.1 nol) of
bi s(3- am no- 4- hydr oxyphenyl ) fl uori ne (manufactured by
JFE Chem cal Corporation) was dissolved in 30 g of
NMP 30 g and 55.6 g (0.2 nol) of KBE-403 was added,
followed by stirring at 70C for 4 hours to obtain an
adhesi on pronoter 33. [0186] Synthesis Exanple 15
(Synt hesi s of Adhesi on Pronoter D1) 3.58 ¢
[0160102 nol) of 3-am nopropyltrinethoxysilane (KBM 903,
manuf actured by Shin-Etsu Silicones Co., Ltd..) was

di sgol ¥edri ph20rgsafl :AWVB. sd0itihgasobukien, i3. 22300 mL
(0.01 nol) of 3,3 ,4,4' -benzophenonetetracarboxylic

stadhanbydside) (FaRYLaGkur edabyabBaisabeched ¢al 250 m1, of
I ndustries, Ltd.) was added in the formof a solid.

metADE. éeh%gemv@ﬂsaﬁw Lhed at 39@ Gar 581 hQus Sl ea%bal n
a”si ['ane conmpolnd (DI) in mhlc an am no group of an

T i e AR
added. Hydrogen was introduced using a balloon and the
reductive reaction was conducted at .room temperature. After
about 2 hours, it was confirmed that the balloon does hot
become deflatedraﬂymore, and the reaction was completed.
After the completion of thé reaction, a.palladium compound as
a catalyst was :emoved by.filtration and the reaction
solution was concentrated using a rotary evaporator to obtain
a diamine compound (b). .The resulting solid was used for the
reaction as it is.

[0168]

[Chemical Formula 23]

[0169]
Synthesis Example 3: Synthesis of Hydroxyl Group-Containing

Diamine {(c)
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Under a dry nitrogen gas stream 5.01 g (0.025 nol)

of 4,4'-di am nophenyl et her (manufactured by Wakayama

Sei ka Kogyo Co., Ltd.) and 1.24 g (0.005 nol) of

1, 3-bi s(3- am nopropyl)tetramnet hyl di sil oxane (Si DA

manuf act ured by Dow Corning Toray Co., Ltd.) were

di ssolved in 50 g of NWP. To - the solution, 21.4 g

(0.03 nol) of the hydroxyl group-containing acid

anhydride (a) obtained in Synthesis ExanpleS 1 was

added. nogether mbith 44 2-efiNVPi-fiotlopkdnby siasrdisgolved

at 20C for one hQur and further stirring at 50C for 4
in BOULS. oFh8Bet8n8OLHYI 0D gr epasedmby)dbkubipgyTeddgoxide,

(0.06 nol) of N, N-dinethylformanm de dinethyl acet al :
foligﬁﬁd H§n85§§§Néegob¥l§@tsUbféhthé%ﬁﬁﬂhﬁzbn,lé(%alutlon

was added dropwi se over 10 m nutes

preQ%%ggogpoaﬁggsleggbg%9nz Lheosekyt ien wa§nakh&£§9eatby

urs tai'n’a polymer solution
k | ub
Tok§gut] '“'ngég?na KRLY @8 . h%dpgexgggg§P95ﬁgy£§05Cld

I'ng poly

sol.ytion U|noned|a2|d und

- chlgpigfnit 69 @§n?ge§ Eﬂgnpﬁg ggagua§lgho % gcd%S£Wlse

gener at or of the adhesi on _pr.onot er obt a

Aftps é@ﬁtﬁ@@Péeg&aﬁpPé §LaRY £ e i ineh (FFSSEIOH was
name, manufactured by Honshu Chen1ca| | ndust r

congpgtydadta-tReFnbeFodsPHESNg AGERE Wet el %Hﬂ%%aY%Fe was
obtain a varnish A of a photosensitive polyim.de

- retpraedr sor TeORPESTPPERATULS nGIENBTPEVGRE: RESFAPATERE Was
pattern processing was eval uated as descri bed above.

col%ensiti byt yivareatpon was 0 ml/cn2. Also, a fine

" pattern having a size of 5 pmor nore was renai ned.

[01Palt he eval uation of the adhesion property to a
substrate, the nunber of peeled sanples was O.
Shrirnkagestat enyapré8¥piftateojaExdipkel2ed in 200nd@r of
a dry nitrogen gas stream 57.4 g (0.095 nol) of the

GBLhYEHORY L gFOBR- pantabaiurg cdirdiinn&aEh hdaetiai fed lowed by
Synt hesi s Exanple 2 and 1.24 g (0.005 nol) of SiDA

v1g@§6ﬁsd%%§9kiﬁ§ | Ny 208r 0a 0t aMYPngTe bAB1686hUEiDPed with a

4, 4" - di phenyl et hertetracarboxylic dianhydride

, 3
hyd&ggg g%%ur%ngXl Nae sl RERIRRlEGt GobrMlensOPBMire
foll by stirring at 40C for 2 hours.

untIHF?hg?b%ﬁ&%%hoﬁlgﬁ%@akq@hp¥iIugié%k%n ab 1480608 state

NVP was a ropwi se.over
whe%% U e %OF d%%% h%&: déﬂg %téﬁ” @b%g ey %ollowed
contl nue or hours. _

by Stirring in a state where the balloon filled with a
hydrogen gas is attached for additional 2 hours. After the
completion of stirring, a palladium compound was removed by
filtraﬁion‘and the solution was concentrated using a rotary
evaporator until the amount is reduced in half. To the
solution, ethanol was added recrystallization was conducted

to obtain a crystal of the objective compound.

[C171]
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After the conpletion of stirring, the solution was
poured into 2 L of water and a precipitate of a
pol ynmer soliid was collected by filtration. 7
Furthernore, the precipitate was washed three tines
with 2 L of water and the collected polynmer solid was
dried in a vacuumdryer at 50C for 72 hours to obtain
a polymer B containing an al kali-sol ubl e polyimn de
precursor resin. [0191] After weighing 10 g of a
[cheakidiofot-heiresuliti ng polymer B, 2.g of the
gui nonedi azi de conpound (f) obtained in Synthesis
Exanple 6 as a photo acid generator, 0.5 g of WPAGE05
(trade nanme, manufactured by Wako Pure Chemi ca
Industries, Ltd.), 2 g of DML-PTBP (trade nane,
manuf agt ur by nshu Chem cal Industry_Co., Ltd.)

HoN 8S 8 tm%FlziﬂQﬁg [ onagent, 1 g of the adhesion
P pt er][ Bl ~ obflai nf n Synthesis Exanple 10 and 1.5
I;PZ (tr&dg-nage, manufactured by Honshu
Chemcal Industry Co., Ltd.) as a pol yhydroxy
compound were dissolved in 30g of GBL to obtain a
varni sh B of a photosensitive pdyimde precursor
conposition. Using the resulti varni sh, pattern
processi ng was eval uat Ed2gd" 8eg%9|bed above.
Sensitivity-variation was 0 ml/cn2. Also, a fine
[0lddétern having a size of 5 pmor nmore was remai ned.
In the evaluation of the adhesion property to a
Synghpst-pab&amphe ﬁun@éﬂtéﬁsﬂéep§dQ§éﬁﬁp§§l@é§d@ Compound (e)
Shrinkage rate was 19% [0192] Exanple Unde
a dPydart aogen ga§r9g|e@ama518tgegme01©51|5}o|g) QfOEA}HFl of
was di ssolved in 50 g of NW and 26.4g (0.3 nol) of
Bis@HR8i dytradet hyinegt menmudad ttireds olvuticoshwashendicad Industry
' -15C. To the solution, a solution prepared by
Co.di 88dl.yi agdlas7gegneuflacodnedtby-Ni. hon Nohyaku Co. ,
Ltd., 0.050 nol) of diphenyletherdicarboxylic acid
napditBbhanhdaetinazl dg sefl feBly1was iadded odridew (SI_Cs6, t hat
the inner tenperature does not exceed
manufactured by Toyo Gosel Co., Ltd.) were dissolved in 450 g

of 1,4-diocxane, and then the solution temperature was
adjusted to room temperature. To the solution, a mixture of
50 g of 1,4-dioxane and 10.12 g of triethylamine was added
dropwise so that the temperature in the system does not
increased to 35°C or higher. After dropwise addition, the
solution was stirred at 30°C for 2 hours. A triethylamine
salt was removed by filtration and the filtrate was poured
into water. Then, the precipitaté was collected by
"filtration and washed with 1 L of 1% hydrochloric acid. The
precipitate was furthef washed twice with 2 L, of water. The

precipitate was dried using a vacuum dryer to obtain a
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0C. After the conpletion of dropw se addition
stirring was continued at -15C for 6 hours. After the
conpl etion of the reaction, the solution was poured
into 3 L of water contai ning 10% by wei ght of
met hanol and a white precipitate was coll ected. The
precipitate was collected by filtration, washed three
times with water and then dried in a vacuum dryer at
50C for 72 hours to obtain a polynmer G containing an
quinbkadiiasohebtempeliybengpoxazol e precursor resin.
[ 0193] In 30 g of GBL, 10 g of -a solid of the
[o1gpul ting polynmer G 2 g of t hé qui nonedi azi de
conmpound (f) obtained in Synthesis Exanple 6 as a
[Chgﬁggglagbgm@ggeg§§or 0.7 g of WAG314 (trade nane,
manuf act ured by Wako Pure Chemi cal Industries, Ltd.)
and 1 of an adhesi on pronoter A2 ®@btained in
Synth |s Ex ﬁple 14 were dissagly onpbtain a

t osensi pjve @ Zooxazol e
. Using tw

| tirdd varnish
patt@Ph proc§§3|ng s eval uat ed

as deScri bed above.
Sensitivity variation was 25 mIFEr2. Also, a fine
pattern having a size of 5 pn1oJ nore was renmai ned.
In the eval uation of the adhesionl property to a
substrate, the nunber of peel ed sanples was O.
Shri nkage rateQﬂégoQ%@&aF6§94F0@Bﬁﬁ89aﬂ?%e Exanpl e 1
In the same manner as in Exanple 1, except that the
[0I&f8lhesi on pronoter Al was replaced by 3-
am nopropyl tri methoxysi | ane (KBM 903, nanufactured by
SynSheakEssBxSnbleohes Tothesds)of nQ@w@qulcée VERTp @ d
L of a photosensitive polyimde precursor conposition
(f)was obtained. Using the resulting varnish, pattern
processi ng Was eval uated as descri bed above.
Senshékyi hydyvarnatrogenagakasgecanch18s3209 0L @AhRmol) of
Also, a fine pattern having a size of 15 pmor | ess
Trivasypeel edadkOAdht, manufactured by Honshu Chemjcal

Industry Co., Ltd.) and 26.86 gr(O.lO mol) of NAC-5 were
dissolvéd.in 450 . g of 1;4—diOXane, and then the solution -
tgmperature was adjusted to room temperature. To the
solution, a mixture of 50 g of 1,4-dioxane and 15.18 g of
triethylamine was added dropwise in fhe same manner as in
—S?nthesis Example 5 to obtain the following quinonediazide
éompound (f) in which two Q{s) on average are 5-
naphthoquinonediaZidesulfonate—esterified.

[0175]

[Chemical Formula 26]
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Compar ative Exanple 2 In the sane manner as in
Exanpl e 2, except that the adhesion prompter 31 was
repl aced by KBM 403 in Exanple 2, a varnish Mof a
phot osensi tive polyimde precursor conposition was
obtai ned. Using the resulting varnish, pattern
processi ng was eval uated as descri bed above.

- Sensitivity variation was 0 mJ/cn2 and a fine pattern
having a size of 30 umor |ess was peeled. [0196]
Exaan%HA In a 500 m fgur-necked fl ask

opad thernmoneter, aystirrer, a nitrogen
QO CI @é] and a dr oas. g mel , 300 L of

propy g ycol non@ret h @ was. chﬁ ged and the
t enpe re of the solutior adj usted 1o 85C. To
the sofdtion, a solution prgpared by diluting 30 g

(0.29 el ) of styrene (manufactured by Tokyo Chem ca
I ndustry, Co., Ltd.), 30 g (0.35 nol) of nethacryllc
acid (manufactured by Tokyo Ghemical indubtry Co.
Ltd.) and 40 g (0.4 nol) of nethyl nethacrylate
(manuf act ur ed §¥.Tokéﬁ. Ch ﬁo | ndu try,Co., Ltd.)
with 100 g of . propyr éaéﬁg%o Hfit) tH et her was
added dropw se over 2 hours. After the conpletlon of

OlapépMAse addition, the tenperature of the solution
was raised to 95C and 0.5 of a20|sobut¥ron|trlle -
SynthamifabEaredeby : To%y%tQ%%h$c%f PAHUSEFY %%ﬁdeLEQWEOUHd
by 5 portions every 30 mnutes. The sol ution
(g)tenperature was adjusted to 95C, followed by stirring
for. one hour and a half and further cooling to room
t enpedatrueedry vbtaraca pekyatirestl utileoRZcentdi APngol) of
~an al kali-soluble acrylic polyner. [0197] 100
TrigPePAt hersdkuhibor, wasnmifreduwetthb® gookha Chemical
napht hagui nonedi azi de conpound (1) as a photo acid
Indgeneratcor, 2td.of NBKABAGMXOTBOLMo(Yr ade NAEHS, aSdnWd .43 g
Chem cal Co., Ltd.) as a thernocrosslinking agent and
(0.850mel , t hacadhesbanrprommter b6l Tehtaicaedii KoSyntheasiscf 4-
Exanpl e 13 as an adhesi on pronoter, followed by

napﬁthbaa&hgﬂeahgelae@anhbagq bicittecnhaviiag acper @iskaeved in
.22 pmto obtain a varnish D
450 g of 1,4~-dioxane, and then the solution temperature was
adjusted to room temperature. To the solution, a mixture of
50 g of 1,4-dioxane and 12.65 g of triethylamine was added
dropwiee in the same manner as in Synthesis Example 5 to
obtain arquinonediazide compound (g) in which one Q on
average was converted into a B—naphthoquiﬁonediazidesulfonate
ester and one Q on average was converted into a 4-
néphthoquinonediazidesulfonate ester.

[0177]

[Chemical Formula 27]
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[ 0198] Using the resulting varnish, pattern
processi ng was eval uated as descri bed above.
Sensitivity variation was 10 mJ/cn2. Also, a fine
pattern having a size of 5 pmor nore was renai ned.
In the evaluation of the adhesion property to a
substrate, the nunber of peel ed sanples was 0.
Shrinkage rate was 15% [0199] Exanple 5 68 ¢
(O 5 nmol) of nethyltrlnethoxy3|lane (manuf actured by
Ltd. KBNkﬂS) and 19.8 g (0.1

171.6 g of -ylene glycol RO Frefz
solution, 0.88 g of hydrochlong@2a0|d and 3;04 g of
wat er were added while stirring. Stirring wds
continued at 30C for 5 m nutesqand the tenperature of
a bath was adjusted to 105C, followed by stirring for
3 hours. f u conposed
mai nly of nethgﬁgﬁb&ggggéggglFlapggggTﬁg§bath
[015 Egerature was adj usted to 125C and the inner
erature was adjusted to 113C, and then 27 g of.

ggggzﬁégﬁﬁsggggﬁononegézF%&P%%%t gﬁ g8t i aggﬁeratorg

After l.ing room-tenperature, kall-sol bl e
andsfiﬁsiaﬁg%fspyﬁeﬂuﬁ%&%@&ﬁﬁ&& WeGsoap T rsggedghe

of _the saolution, 0.1 of b?n20|ne t%s%lage as a
Exaﬁﬁé?é QEQdCBQBéFéFéWe gxonglge are s elow.

6- dlacetoxynethylparacresol as. a crossllnking agent

[Ulaﬁ 0.5 g of the adhesion pronoter B3 obtained in

Synt hesi s Exanpl e 14 as an adhesi on pronoter were
[Cheudedlt osbuaian2&lvarni sh E

o .
I

- OH

| ot
| cI:H3

A

ST, e

BisP-RS

OH ' OH ‘
TrisP-HAP TrisP-PA
H3C'—©_S'+ C8F17SO3-
WPAG-314
OH ?H
 HsC.. ) _CH, HOH,C. l._CH;,
\\J ‘ L\VJ
) -
CH,0OH H3G-G-CH3
CH,
4M-26XL DML-PTBP
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[ 0201] Usi ng the resulting varnish,

pattern' processi ng was eval uated as descri bed above.
Sensitivity variation was 0 mlJ/cn2. Also, a fine
pattern having a, size of 5 pmor nore was renai ned.
In the evaluation of the adhesion property to a
substrate, the nunber of peeled sanples was O.
Shrinkage rate was 22% [0202] Exanple 6 18.3
g (0.05 nol) of BABE was dissolved in 150 niL of

et hanol (manufactured by Nacal ai Tesque, Inc.),
followed by cooling to 5C. To the solution, 11.2 g
(0.1 nol) of .potassiun1t but oxi de (manufactured by
Tokyo Chemi cal | ndyg Ek%, Ltd.) was gradual ly
added. Furthernore, 39 {% 1 nol) of dicarbonic
acid-t-butyl (manufacturedlpy: Tokyo Chem cal |ndustry
Co., Ltd.) was gradual | ya , followed by

conti nuous stirring for hourfs to obtain a diam ne
conmpound in which a hydpQxyl oup(%% HF is

prot ected wi t @M uieXycanbony B #he sol ution
was pour ed i psoolizd””0of water to obtGH20CH3preci pitate.
The precipitate was collected by filtration and then
dried in a vacuum dry&iXat7830CM or 20 hours. [0203]
Under a dry nitrogen gas stream 27.5 g (0.075 nol)
of BARE and 13.4 g (0.025 nol) of the diam ne
conpound in which

' [0180]

Synthesis Example 9 (Syhthésis of Adhesion Promoter Al)

In a 200 mlL four-necked flask, 1¢.9%9 g (0.1 mol) of 3-
aminophenol (ménﬁfactured by Tokyo Chemical Industry Co.,
Ltd.) was charged and 100 g of ethyl lactate (hereinafter
referred to as EL, manufactured by Musashino Chemical
Laboratory, Ltd.) was added. To the solution, 23.6 g (0.1
mol} of 3-glycidoxypropyltrimethoxysilane (KBM-403,
manufactured by Shin-Etsu Chemical Co., Ltd.) was added,
followed by stirring at 60°C for 3 hours to obtain an
adhesion promoter Al.

[0181]

Synthesis Example 10 (Synthesis of Adhesion Promoter Bl)
36.6g (0.1 mol) of BAHF was dissolved in 100 g of

EL. To the soluticn, 55.%6g (0.2 mol) of 3-

glycidoxypropyltriethoxysilane (KBE-403, manufactured

by Shin-Etsu Chemical ‘Co., Ltd.) was added, fcllowed by
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a hydroxyl group of BAHF is protected with a
t - but oxycar bonyl group synthesized above were
di ssolved in 150 m of N, Ndi met hyl acetam de, foll owed
by cooling to -5C. To the.solution, 52.8 g (0.6 nol)
of glycidyl methyl ether was added and a sol ution
~prepared by dissolving 20.3 g (0.1 nol) of an
i sophthalic acid dichloride (manufactured by Tokyo
Chem cal Industry-Co., Ltd.) in 100 g of acetone was"
st jaddety daapwicse: sporh@t Hher & eAperadts Enoknt RRlhesion
reaction solution does not exceed O0C. After the
proa@pset an of dropwi se addition, the tenperature of
the solution was -raised to 10C, followed by
[0189Mti nuous stirring for one hour and further stirring
at 20C for 6 hours. After the conpletion of stirring,
SynEEgsﬁglﬁ& LRB1e 4A4S @9H ﬁg31%t% 1%dhe%& Wﬂb%%m%%er A2)

tain a pr C|p|tate of pol'yhydr oxyam

preﬁgphtat?omﬁsmseg S%t§dt?éééh%&%ﬁ%%ﬁ&lQHQ1ﬁﬂgn

dri i'n“a‘vacuumdryer at ours to obtain
| kal d d
maﬁ@?%ﬁ&ﬁfégx oPeRgBohie &%%5y?§5-%& Ja ori &6t )1 He®
| t d | yhyd d f _NAI
aishEHEHLe uS@h%by E@%& r%ﬁ%?%h&%@l P Y Iy e Then,

acid enerator qui nonedi_azi de _conmpound ( %
24. §na 1Pq oﬁﬂﬁﬁeoédﬁegﬂﬁﬁ1€P§HBF€PY@§96@Néﬂﬁ§&hpﬁysl ang
Synt hesis Exanple 12 as an adhesi on pronoter were
(KBH-488) vaanujagbugeds bgBthig -8ea fhemigedi Sk-F &fda) was
phot osensi ti ve pol ybenzooxazol e precursor. [0204]
addesdi ngoil hevwedshit shgrvangi sif, 89aCt dor Br bosgsi g whsain an
eval uated as descri bed above. Sensitivity variation
adhpaso@2bpmdmoir®r ARso, a fine pattern having a size of
5 pmor nore was renmained. -In the evaluation of the
T0ladhesi on property to a substrate, the nunber of
peel ed sanples was 10. Shrinkage rate was 23% [ 0205]
syntxappker¥ample 1Bndegynaheky sniclr oger sgas $toeadferi B2a
500 niL four-necked flask, 31 g (0.1 nol) of
3,328? 40+ 1dm@h¢nwkebmgnBehmaﬁanhoﬁyhk@XQpa@hy@§gd@fone
26 g (0.2 nol) of hydroxyethyl nethacrylate
maﬁﬁEQHEQQEHVBQ ﬁip?@ﬁyﬁA@ﬁﬁﬂléw | REWSHr %aS0diskblvhd in 30
0 g of pyridine and 100 nL of "GEL were char ged and

hgoy, e - 1 nI 4!
i I e

4
man%?%g@#E%exy cg%é Pﬁ%?g g?ﬁgﬁgﬁécgﬁfgd b?n?o§6 29 (0.15
molg?ggkga'3'Ed§§;%§ﬁac1?ﬁgx¥%butl31%'3%%E%%%ygglgge”HKBM 303,
dicycl oc dded pW S |n t he

man Y B, Py bER Bt B0 SOFTRFaN Syer 56 niagsadded,
cor fLLQUAN gagg;asgpgﬁ%e' taforwas Broduged, st ng
adhesion promoter BZ.
[0184]
Synthesis Example 13 (Synthesis of Adhesion Prcmoter Cl)

9.5 g of M-1540 (manufactured by Daite Sangyo Co., Ltd.,

active H equivalent: 895 g/eg) as an aromatic polyamine was
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[ 0207] To the solution, 10.15 g (0.05 nol) of

4,4" - di am nodi phenyl ether and 7.6 g (0.05 nol) of

3,5- diam nobenzoic acid (nmanufactured by Tokyo

Chem cal Industry Co., Ltd.) were added in the form

of a solid. Wiile nmaintaining the teMperature within

a range fromO0 to 5C, stirring was continued for 4

hours. The tenperature of the solution was gradually

returned to roomtenperature, followed by stirring
disEeLveaeihorn. g The Kesuthiymg2splutbondwas andli Feered. 33

to renove a white solid and the filtrate was poured

moll N6 RBU-OOH3VRLEN adasd, t hemibheappeckpitat egWwas 40°C for 8
recovered, washed and dried under reduced pressure to

hou?@tébno@tQQﬁYQﬁra@ﬁ@&@bﬂ'BQoﬁBtékk@h' sol ubl e
pol yi m de resin. [0208] O g of the solid

[01 ? yner dri ed under reduced pressure 0.9 g of
rgacure 369 (nanufactured by Chi ba Specialty

syn{h§ &ak§a§§1e E% é%ﬁgﬁhgsggoggpgg%?ﬁékﬁabkgﬁoter B3)

I ni at or ene ¢l gl yco acr ate

§ﬁ2$¢fm i, ¥ %‘ﬁ??Q-f‘ﬂal%?-%@%ﬁﬁwrrr%éflmﬂne

. manuf act ur ed Chem cal nd str
(mapy i §tdRee 35 %FEtﬁggeaﬁai BREBP oo 8P rgabﬁirﬁaérrﬂ in
Synt hesi s_Exanpl e 10 as an_adhesi on pr onot er
30 @l%goNM%d39n93®n§ oP - RV dfAd215°4) PfEEBFo485tHPﬁ gdded,

Egotosen3|t|ve polyi m de varnish G [0209]
follryvad PrieSsFesuiRpngtvaPnfshorpat herASpEBcEbErAE @Aas
eval uated as described above. Sensitivity variation
adheason pddmaRer ABSo, a fine pattern having a size of 5
pmor nore was remained. In the evaluation of the
[01&flhesi on property to a substrate, the nunber of
peel ed sanples was 0. Shrinkage rate was 23% -

Synthesis Example 15 (Synthesis of Adhesion Promoter
D1}

3.58 g (0.02 mol) of 3-aminopropyltrimethoxysilane
(KBM—903, manufactured by Shin-Etsu Silicones Cof, Ltd.) was
dissolved in 20 g of NMP. To the solution, 3.22 g (0.01 mol)
of 3,3",4,4’ -benzophenonetetracarboxylic dianhydride
(manufactured by Daicel'ChemicalrIndustries, Ltd.) was added
in the form of a solid. The solution was stirred at 30°C for
6 hcurs to obtain a silane compound (D1} in which an amino
grecup of an aminosilane compound is amide-bonded to an
aromatic carboxylic acid.

[0187]
Example i

Under a dry nitrogen gas stream, 5.01 g (0.025 mol) of
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[0210] Example S 18.3 g (0.05 nol) of BAHF
(manufactured by Tokyo, Chem cal Industry Co., Ltd.)
-and 10 g (0.05 nol) of 4, 4rdi am nodi phenyl et her were
di ssolved in 150 nL of NMP and 50 ni of toluene at
50C. To the solution, 19.6 g (0.1 nol) of
cycl obut anet et racar boxyl i ¢ di anhydri de (nmanufactured
- by Tokyo Chem cal Industry Co., Ltd.) was added and
the reaction was conducted -at 50C for one hour. After
4, 48thaghi RgpReaoNdenser (hubefatherbanper ahuboadh theka Kogyo
sol ution was adjusted to 120C whil e renovi ng wat er
co.togelher suht h bal yene odts abithersystemithnaugh
azeotropy, the reaction was conducted for 2 hours and .
ami OBQOFQEAEgﬁgghgghy§§1QQQ%%%5%d (&4 pA80fah 0k a2 thQ¥ES by Dow
b sol'ufion contai ning an
aIkaI solu Ie p i m esy: r.thenc I n
Corg%nghe re c ggé %%F %1%50@@%% ihN8 g %gggﬁgg@. To

Fon, the SO Ut on was
and 2 300 (tr ¢ RNUtact ure Toyo
thecggdirt éET4 ég O%h@? %g ne §585yan8¥?u§xof'
t he adheS|on pronnter ed in.Sy
CONERARBNE LRI o( %ﬁ@ﬂ@@%&g 338598 Exampie. 1
' obtain a varnish H of a photosen3|t|ve

was[gggfp togethegswﬁéhtﬁé géggiypﬁb é&#ﬁlgﬁd Bﬂtﬁgﬁﬁrlng at

,processing was eval uated as described above.

20°Sedsirt Pvict Yovdr padi snrkke st inriage ataAPdoC fom de hours.

. pattern having a size of 5 pmor nore was renai ned.

Thehn theodualivat burpefrcthdvadtidgitémopriopdet y 0-§6amol) of
substrate, the nunber of peel ed sanples was 10.

N, NSHt nekage foatnemide 23%e thi2E2)e tBlanlEé 9 manufadtmite by
sanme manner as in Exanple 1, except that 1 g of

Mi t BikiMBRCRAg®NNQL .added,. )a wiarnishy lofwddFobta redied
Using the resulting varni sh, pattern processing was

drog¥akeabedras pdes elicked an@vex geopiibyi hydvatoali ehe
was 20 mJ/cnR. Also, a fine pattern having a size of

sol%QlBE‘%%sngEgr%@%,%%W@U“@jfdﬂV3mﬁnﬁﬁﬁk%abbﬂ&ﬂﬂ d M lymer
hesi on property to a substrate, the nunber of

solﬂ%g Lgd nSarRkes nMag @An SNndNkagse rahe Was &Mdd 23 ursor
resin.
(618817
To 40 g the resulting'polymer solution A, 2 g of the
quinonediazide oompound (e) obtained in Synthesis Example 5
as a photo acid.generator, 1 g of the adhesion promoter Al
obtained in Synthesis Example 9 and 1 g of DML—MBPC (trade
name, manufactured by Honshu Chemical Industry Co., Ltd.) as
a thermocrosslinking agent were added to obtain a varnish A
“of a photosensitive polyimioe‘precursof composition. Using
the resolting varnish, pattern prooessing was evaluated as

described above. Sensitivity variation was O mJ/cm’. Also, a
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Exanpl e 10 In the sane manner as in Exanple 2,

except that 2 g of DM.- PTBP was not added, a varnish

J was obtained. Using the resulting varnish, pattern

processi ng was eval uated as descri bed above.

Sensitivity variation was 25 mJ/cn2. Also, a fine

pattern having a size of 10 pmor nore waS renai ned.

In the evaluation of the adhesion property to a

substrate, the nunber of peeled sanples was O.
finShphpkags natenvyas 27% b(8284|mExanpbeellabnrtheisade In

manner as in Exanple 4, except that 2 g of

the NLEALACMK: £ 5QkM:-Was - Rat sadfegdropeyaknNi shaKswstrate, the
obtalined. Using the resulting varnish, pattern

CesSs| S ted.ag desgri b 5
nunLOCEESL0E1 08-S 29, Soss Lipicg0mue, yas

[Olﬁgﬁtern having a size of 10 pmor nore was remnai ned.
n-the eval uati on of the adhesion property to a
£ su?st ate, the nunber of peel ed sanpl es was O.
Fnkage rate was 26% [0215] Conparative Exanple 3
In the same nmanner as

i n_Exanple_2, é g,of

t he'afesi anSpY oot EPIBRE 8BFagE§8aPh Qn#h%s#S-E%QnBP%) ot
: 15 was used as an adhesi on pnonnter-hn pgﬁfe of. the
the  HHEEPEH . pPERBPeFOBD 218186t i ATA"FarlRi s RPN T(Ffh 11

respect_to the adhesion propert% to a_substrate, the
Synhhaber BRappéred safplediwds (8000PnMeval @t PoRPofere

photosensitivity, sensitivity decrease was_200 ml/cn?
disandivadf ine2pat gerd N¥¥i-ngTa SheesetuBbopm dr3f eds?was

‘remai ned. | NDUSTRI AL APPLI CABI LI TY
diphenylethertetracarboxylic dianhydride (manufactured by
Manac Incorpofated, 0.1 mol, ODPA) was added,. followed by
stirring at 40°C for 2 hours. Then, a solution prepared by
diluting 7.14g (0.06 mol) of DFA with 5 g of NMP was added
dropwise over 10 minutes. After dropwise addition, stirring
was continued at 40°C for 2 hours.
{0190]

After the completion of stirring, the solution was
poured into 2 L of water and a precipitate of a polymer solid
was collected by filtration. Furthermore, the precipitate
was washed three times with 2 L of water and the collected
polymer solid was dried in a vacuum dryer at 50°C for 72
hours to obtain a-polymer B containing an alkali-soluble
polyimide precursor resin.

[0191]

After weighing 10 g of a solid of the resulting polymer
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[0216] The heat-resistant resin coat forned of
t he photosensitive resin conposition of the present
invention is used for applications such as a

- passivation | ayer of a sem conductor, a protective
filmof a sem conductor device, an interlayer
dielectric filmof multi-layered wiring for high
denS|ty nounting, and an insulating |ayer of an
organi c el ectro-lum nescent devise. " CLAIMS 1. A
B, Phgt@§eﬂﬁét@Mﬁné@éﬂﬁazgﬂpoabmbOﬁndomﬁ[i6$ﬂgiﬁed an

' ali-soluble resin, (b) a silicon conpound having a

Syn@ﬁé@ﬂgaﬁﬂa P8 i £5 a8 PRoYLOHRiANdeABrat kOXYb . §r QUPE WPAG-
and (c) at 1east one selected froma -

5osph€£988'M£Eé'Zﬁéﬁ@ﬁabﬁtkéatey wakBheheeagh &nyener at or
a phot o base generator, wherein the silicon

zndﬁgﬁpfggd ﬂ@a'gb %b§689”6ﬁ£¥9 E@”?E G880 9 QYR RAG L ured

I's an adduct of an aronatic am ne
S,Iagl }:{e resin

by g%ﬂﬁ%%l?ﬁ%ﬁyéé% %?%%tgg phoigaemhereln the silicon
cneSGTERURS, DEVLng 2yseo i:éze?egﬁa S EE08, SR e
obt%%ﬁéﬁfggfgg%g %2528§2%£ [8rmuas 61 82 63is (trade
name, manufactured by Honshu Chemical Industry Co., Ltd.) as
a polyhydroxy compound were dissolved in 30 g of GBL to
obtain a varhish B of a photosensitive polyimide precursor
compositién. Using the resulting varnish, pattern processing
was evaluated as described- above. Sensitivity variation was
0 mJ/cm?. Alsc, a fine pattern having a size of 5 pm or more
was remained. In thezevaluation of the adhesion property to
a substrate, the number of peeled samples was 0. BShrinkage
rate was 19%. |
[0192]
Example 3

Under a dry nitrogen gas st;eam, 18.3 g (0.05 mol) of
BAHF was dissolved in 50 g of NMP and 26.4g (0.3 mel) of
glycidyl methyl ether and the solution was cooled -15°C. To
the solution, a solution prepared by dissolving 14.7g |
(manufactured by Nihon Nohyaku Co., Ltd., 0.050 mol} of
diphenyletherdicaﬁboxylic acid dichloride in 25 g of GBL was

added dropwise so that the inner temperature does not exceed
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(R7)4,\(s) NHC(R8)2 CR9 Y--+((R19)2)11 1

0°C. After the completion of dropwise addition, stirring was
continued at -15°C for 6 hours. After the completion of the
reaction, the solution was poured.ihto 3 L of water
containing 10% by weight of methanol and a white precipitate
was collected. The precipitate was collected by filtration,
washed three times with water and then dried in a wvacuum
dryer at 50°C for 72 hours to obtain a polymer G containing
an alkali-soluble polybenzooxazole precursor resin.
[0193] |

| In 30 g of GBL, 10 g of a solid of the resulting
polymer G, 2 g of thé quinonediazide compound (f) obtained in
Synthesis Example 6 as a’photo acid'génerator, 0.7 g of WPAG-
314 (trade name, manufactured by Waké'Pufe Chemical
Industries, Ltd.) and 1 g of an adhesion.promoter AZ cbhtained
in Synthesis Example.l4 Were dissolved.to obtain a varnish C
of a,photosensitiﬁe polybenzooxazole precursor composition.
Using the resulting varnish; pattern processing was evaluated
as described above. Sensitivity variation was 25 mJ/cm®.
Also, a fine pattern having a size of 5 pm or more was
.remained. In the -.evaluation Qf the adhesion propérty to a
substrate, the number of peeled samples was (0. Shrinkage
rate was 23%.
[0194]
Comparative Example 1

In the same manner as in Example 1, except that fthe
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adhesion promoter Al was replaced by 3-
aminopropyltrimethoxysilane {KBM-903, manufactured by Shinf
Etsu Silicones Co., Ltd.) in Example 1, a varnish L. of a
photosensitive polyimide precursor composition was cbtained.
Using the resulfing varnish, pattern processing was evaluated
as described above. Sensitivity variatien was large such as
200 mﬁ/cmz. Also, a fine pattern having a size of 15 pm or
less was peeled.
[0195]
Comparative Example 2

--In the same manner as in Example 2, except that the
adhesion\promgter Bl waé replaced by KBM-403 in Example 2, a
varnish M of a photosensitive poiyimide preCursor'composition
was obtained. Using the resulting varnish, pattern
processing was evaluated as described above.r'Sénsitivity
variation was 0 mJ/cm’ and a fine pattern having a size of 30
um or less was peeled.
[0196]
Example 4

In a 500 mi four-necked flask equipped with a

thermometer, a stirrer, a nitrogen imtroduéing tube and a
dropping funnel, 300 mL of propylene glycol monomethyl ether
was charged and the temperature of the soiution was adjusted
to 85°C. To the solution, a solution prepared by diluting 30

g (0.29 mol) of styréene {(manufactured by Tokyo Chemical
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(RI3)v  (3)

Industry Co., Ltd.), 30 g (0.35 mol) of méthacrylic acid
(manufactured by Tokye Chemical Industry Co., Ltd.) and 40'g
(0.4 mol) of methyl mefhaCrylate (manufactured by Tokyo
Chemical Industry Co., Ltd.) with 100 g‘of-propylene glycol
monomethyl ether was added dropwise over 2 hours. After the
completion of dropwise addition, the temperature of the
solutién was raised to 95°C and 0.5 g of azoisobutyronitrile
- (manufactured by Tokyo Chemical indusﬁry Co., Ltd.) by 5
portions every 30 minutes. The solution temperature was
adjusted to 95°C, followed by stirring-forlone hour and a
‘half and further cooling to room temperature to obtain a
polymer solution contaiﬁing an alkali-soluble acrylic polymer.
[0197] | |

100 g of the solution was mixed with 2 g.ofra
naphthdquinonediazide compound (1) as a photo acid generator,
2 g of NIKALACMX-T750LM (trade name, Sanwa Chemical Co., Ltd.)
as a thermocrosslinking agent and 1 g of the adhesion
promofer Cl obtained in Synthesis Example lé as an adhesiorn
promoter, followed by filtration with a membrane filter |
having a pore size of 0.22 pm to obtain a varnish D.
[0198]

Using the resulting varnish, pattern processing was
evaluated as described above. Sensitivity variation was 10
mJ/cm?. Also, a fine pattern having. a size ©of 5 um or more

was remained. In the evaluation of the adhesion property to
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a substrate, the number of peeled samples was 0. Shrinkage
rate was 15%.

{0199]

Example 5

68 g (0.5 mol) of methyltrimethoxysiiane (manufactured
by Shin-Etsu Chemical Co., Ltd., KBM-13) and 19.8 g (0.1 mol)
of phenyltrimethoxysilang (KBM~103, manufactured by Shin—Etsu
Chemical Co., Ltd.) were dissolved in 171.6 g of propylene
glycol monomethyl ether. To the soluticn, 0.88 g of
hydrochloric acid and 32.4 g of water were added whilg
stirring. Stirring was continued at 30°C for 5 minutes and
the temperafure of a bath was adjusted to 105°C, followed by
stirring-for 3 hours. As a'result{ 49 g of by-products
composed mainly of_methanol were distillated. The bath
temperature was adjusted to 125°C and the inner temﬁeraiure
“was adjusted to 113°C, and then 27 g of componerits composed
mainly of acetic acid, water and propylene glycol monomethyl
ether were distilled. After cooling to room temperature, an
alkali-soluble siloxane polymer was obtained.

.[0200]

To 20 g of the solution, 0.1 g of benzoine tosylate
as a photo acid generator, 0.2 g of 2,6-diacetoxymethyl-
paracresol as a crosslinking agent and 0.5 g of the adhesion
promoter B3 obtained in Synthesis Example 14 as an adhesion

promoter were added to obtain a varnish E.
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R, R7, Rfl,and Rn. each represents a group sel ected
froman organic group having 1 or nore and 10 or less
carbon atons, a hydroxyl group, a nitro group, an
am no group and a carboxyl gr)oup; R2, R3, R4, RS,
RO, RG , R17 ,R 18 - and Rn each represents a group
sel ected froma hydrogen atom an al kyl group havi ng
1 to 6 carbon atons, an al kenyl group, a phenyl group
and a substituted phenyl group, of which R2 and R4,
[02B81and Rn, or R17_and R19 each may be conbined to
forman aliphatic cyclic structure; R5, R6 and R2
eacbsﬁﬁgr@ﬁ@nkéS@lﬁﬁﬁépvéﬁh6§h¢dp&t@@kanpab&ﬁbsghgunas
havi ng to 6 carbon atons, an al kenyl group, a

evalheR¥h. QEOHQSC§1%%@5%bb%Eed pbeoYL : 91 eYPvaRda8lon was 0
OXy group aV|ng 1 to 6 carbon atons, at |east one

al k
mJ/%EnzymlAC d S agrlfsl 8{3%/ AU AR PG L5402 635 BeD or more

R16 each represents a group
sel ected fro

was Femalned 8|é¥£19£998ﬁh§¥|99e a&ﬂeglgﬁrB98perty to

an"al eny? grou

h Ik h
o SSHERLGHAL S e 0 U B0 1 LK 000 M

al koxy %roup having 1 to 6 carbon atoms; X represents
ratg ypSup“Sel ected from an al kyl group haV|ng 1to 10

carbon atons, an alkylene group, a nitro group, a
[02R¢dr oxyl group, an al koxy group, a carboxyl group, an

ester group having 2 to 10 carbon atons and an am de
Exagpdgpbhaving 2 to 10 carbon atons; Y represents a

group sel ected froma single bond, a phenyl group and

a - 16H209 d¢Pelp; mk)and ?ﬂﬂéa@ﬁsréaﬁé§éﬁﬁﬁ ansilp§ el of

bond or a group selected from [Chem cal Fornula 30]
eth@@21 (manufactured by Nacalai Tesque, Inc.), followed by
cooling to 5°C. To the solution, 11.2 g (0.1 mol) of
. potassium t—buﬁoxide (manufactured by Tokyo Chemical Industry
Co., Ltd.) was gradually added. Furthermore, 21.8g (0.1 mol)
of dicarbonic acid-t-butyl (manufactured by Tokyo Chemical
Industry Co., Ltd.) was gradually added, followed by
continucus stirring for 2 hours to obtain a diamine compound'
in which a hydroxyl group of BAHF is protected with a t-
butoxycarbonyl group. The solution was poured into 1 L of
water to obtain a precipitate. The precipitate was collected
by filtration and then dried in a vacuum dryer at 30°C for 20
hours.
[02031

Under a dry nitrogen gas stream, 27.5 g (0.075 mol) of

BAHF and 13.4 g (0.025 mol) of the diamine compound in which
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| -C -GN -CO0 H ; R21 and R22 each represents a
group sel ected from hydrogen, fluorine, an al kyl
group having 1 to 10 carbon atons, a fluorinated

al kyl group having 1 to 10 carbon atons and an al koxy
group having 1 to 10 carbon atons; p, q, s, u and v
each represents an integer of 1 to 4, mrepresents an
integer of 1 to 3; 1 represents an integer of 0 to
2,;a, b, k and-n each represents an integer of 0 to

a h%@toﬁylfg@BngoEagﬁHFeQéeﬁgﬁtécﬂﬁdiW&@geé efbltbaydarbonyl
and h each represents an integer of 1 to 100; and j

groﬁﬁpéﬁﬁgﬂégiégdiQESggrw@Eeldﬁgséivea-iﬂh§50 mL of N,N-
phot 0sensitive resin conposition according to claim

di_mégﬁgfge chHELBer (GOILALAS G LBBATRET P8sLERKi Naro the

oun aving a methy ol “group or an al koxynet hyl
sorfE2HRy, 3800 BTG BERIEEELMO,ERL FEPROR. LLAD vee wcsec
ond S5k (ELONZB BoSathoRy! (9Laup a9 96, 3 RUIER o Bz an
ssoSRIBLE 265, 2180918, e compest 008, 25eL 4 19,9 BRknica:
Indggngs gg?uipgﬂ?xggs%%ocgnggsg%g%gngd&gsagdgggegggpwise S0
that the temperature of the reaction sclution does not exceed
odc- After the completion of dropwise addition, the
temperature of the solution<was-raised.to 10°C, followed by
continuous stirring for one hour and further stirring at 20°C
for 6 hours. After the completion of stirring, the solution
was poﬁred into 10 L of water to obtain a precipitate of
polyhydroxyamide. The precipitate.was collected by |
filtration and then dried in a vacuum dryer at 60°C for 20
hours to obtain an alkali-soluble polyhydroxyémide {a
polybenzooxazole precursor). 10 g of a solid of the
resulting dried polyhydroxyamide, 0.5 g of NAI-105
(manufactured by Midori Kagaku Co., Ltd.) as a photo acid
generator, 2 g of a quincnediazide compound (g) and 1 g of
the édhesion promoter B2 obtained in Synthesis Example 12 as
an adhesion promoter were-dissolved inWZO g of GBL to obtain
a varnish F of a photosensitive polybenzooxazolé precursor.
[G2041

Using the resulting varnish, pattern processing was
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Phot osensiti ve Resin Conposition And Adhesi on

Enhancer ABSTRACT . The present invention

provi des a photosensitive resin conposition

conprising (a) an alkali-solUble resin, (b) a silicon
compound .havi ng a secondary aromati c am no grQup. and
an al koxy group, and (c) at |east one selected froma
phot opol yneri zation initiator, a photo acid generator
and a photo base generator. According to the present

- evaliMVesll 88, dkkckshpassbblre. t bt bi hv bt phod asensin iwes 25
resin conposition which remarkably enhances the

mJ/ &ENEesinarcNr ePEine Watth @ nsubsting) & afiter ofurs Rgh or more
wi t hout deteriorating storage stability of a

was SPLULE RA4 . angd, dogs Hpl] causen Psel g Mhdsfdm&roperty to
pattern even upon devel opnent. (No figure) ,

a substrate, the number of peeled samples was 10. Shrinkage

rate was 23%.

{0205]

Example 7

Under a dry nitrogen gas stream, in a 500 mlL four-
necked flask, 31 g (0.1 mol) of 3,3”,4,4’- |
dipheﬁylethertetraéarboﬁylic dianhydride,-ZG g (0.2 mol) of
hydréxyethyl methacrylate (manufactured b§ Tokyo Chemical
Industry Co.; Ltd.), 10 g of pyridine and 100 mL of GBL were
charged and then reacted at 30°C for 12 hours. Then, the
solution was cooled to -5°C.

10206]

Under a dry nitrogen gas stream, 41.2 g (0.2 mol} of
dicyclohexylcaibodiimide (manufactured by Tokyo Chemical
Industry Co., Ltd.) was dissdlved in 50 mL of GBL with
heating. The solution of dicyclocarbodiimide‘wés added
dropwise in the above-described cooled solution over 20
.minutes. Although a white precipitate was produced, stirring
was continued.

[0207]
To the solution, 10.15 g (0.05 mel) of 4,4"-

diaminodiphenylether and 7.6 g (0.05 mol) of 3,5-
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diaminobenzoic acid (maﬁufactured by Tokyo Chemical Industry
Co., Ltd.) were added in the form of a solid. While
maintaining the temperature within a range from 0 to 5°¢C,
stirring was coﬁtinued for 4 hours. The tempetature of the
solutisn was gradually rsturned to room tempersture, followed
by stirring for one hour. The resulting solution was
filtered to remove a white solid and tte filtrate was poured
into 5 L of water, and then the precipitate was recovered,
ﬁashed and dried pndsr reduced pressure-torobtain a polymer
‘ containing anlalkali—soluble polyimide resin.
[0208]

30 g of the solid polymer dtied under reduced pressure,
0.9 g of Irgacure 369 (manufactured bf Chiba Specialty
Chemicals Co., Ltd.) as a photopolymerization initiator, 3 g
of ethylene glycol dimethacryiate {Shin-Nakamura Chemical Co.,
Ltd.) as a thermocrosslinking agent, 2 g of DMOM-PTBP (trade
name, manufactuted by Hoﬁshu Chemical Industry Co., Ltd.) and
3 g of the-adhssion promoter Bl thained in Synthesis Eixampie
10 as an adhesicn promoter were dissclved in 30 g of NMP and
15 g of EL Lo obtain a photosensitive polyimide warnish G.
[0209]

Using the resulting varnish, pattern processing was
evaluated as desctibed above. Sensitivity variation was 0
mJ/cm{r Alsc, a fine pattern having a size of 5 um or more

was remained. In the evaluation of the adhesion property to
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a substrate, the number of peeled samples was 0. Shrinkage
rate was 23%.
[0210]
Example 8

18.3 g (0.05 mol) of BAHF {manufactured by Tokyo
Chemical Industry Co., Ltd.)-and 10 g (0.05 mol) of 4,4’ -
diaminodiphenylether were dissclved in 150 mL of NMP and 50
mL of toluene at 50°C. To the solution, 19.6 g (0.1 mol) of
cyclgbutanetetracarbbxylic_dianhydride (manufactured by quyo
Chemical Industry Co., Ltd:).waé added and the reaction was
conducted at 50°C for one hogr. After attaching a condenser
tube, the temperature of the solution was adjusted to 120°C
while rempving watér together with toluene out of the system
through azeotropy, the reaction was conducted for 2 hours and
also the reaction was conducted ét 180°C for 2 hours to
obtain a polymer solution containing an alkali-soluble
polyimide resin. Aftef the completion of the reaction, 30 mL
of the solution was weighed and 2 g of 4NT-300 (trade name,
manufactured by Toyo Gosei Co., Ltd.) as a photo acid
generator and 1 g of the adhesion promoter Bl obtained in
Synthesis Example 10 as an adhesicn prombter were added to
obtain a wvarnish H of a photosensitive polyimide.
[6211]

Using the resulting varnish, pattern processing was

evaluated as described above. Sensitivity variation was 25

108



mJ/cm? Also, a fine pattern having a size of 5 um or more
was remained. In the evaluaticn of the adhesion property to
a substrate, the number of peeled samples was 10. Shrinkage
rate was 23%.
[0212]
Example 9

in the same manner as in Example 1, except that 1 g of
DML-MBPC was nat added, a varnish I was obtained. Using the
résulting varnish, pattern processing:was evaluated as
described above. Sensitivity variatioﬁ was 20 mJ/cmZ. Also,
a fine pattern having a size of 10 pm or more was remained.
Iﬁ the evaluation of the adhesion property to a substrate,
the number of peeled samples was 0. Shrinkage rate was 28%.
[0213]
Example 10

In the same manner as in Example 2, except that 2 g of
DML~PTBP was not added, a varnish J was c¢btained. Using the
resulting Varnish, pattern processing was evaluated as
described above. Sensitivity variation was 25.mJ/cm? Also,
a fine pattern having a size of 10 pm or meore was remained.
In the eﬁaluation of the adhesionrproperty to a substrate,
the number of peeled samples was 0. Shrinkage rate was 27%.
(G214} - |
Example 11

In the same manner as in Example 4, except that 2 g of
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NIKALACMX-750LM was not added, a varnish K was obtained.
Using the resulting varnish, pattern processing was evaluated
as described above. Sensitivity variation was 40 mJ/cm?.
Also, a fine pattern having a size of 10 um or more was
remained. In the evaluation of the adhesion property-to a
substrate, the number of peeled samples was 0. Shfinkagé
rate was 26%.
[0215]
Comparative Example 3

In the same manner as in Example 2, 1 g of ‘the adhesion
promoter D1 cbhtained in Syntheéis Example 15 waé used.aé an
acdhesion pfomotér in place of the adhesion promoter B2 to
obtain a varnish N. With respect to the adhesion property to
a substrate, the number of peeled samples was 30. In |
evaluation of photésensitivity, sensitivity decrease was 200
mJ/cﬁ? and a fine pattern having a size of 40 pym or less was

remained.

INDUSTRIAL APPLICABILITY
[0216]

The heat-resistant resin coat formed of the
photosenéitive resirn composition of the present invention is
used for appliéatioﬁs such as a passivation layer of a
semiconductor, a protective film of a semiconductor device,

an interlaver dielectric film of multi-layered wiring for
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high density mounting, and an insulating layer of an organic

electro~luminescent devise.
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CLAINMS

1. A photosensitive resin composition comprising (a} an
alkali-soluble resin, (b) a silicon compound having a
secondary aromatic amino group andlan alkoxyl group, and (c)
at least one selected from a photopolymerization initiator, a
photo acid generator and a photc base generator, wherein the
silicon compound having a secondary aromatic amino group and
an alkoxy group (b) is an adduct of an aromatic amine and an

epoxysilane.

2. The photosensitive resin composition according te claim
1, wherein the silicon compound having a secondary aromatic
aminio group and an alkoxy group (b) is selected from
compounds represented by the general formulas (1) to (3):

[Chemical Formula 29]

(- N p— (R5)3.m (R Yo
\<\ /, NH C(R?), uR3Y4€C(R")2A9‘ ‘<—SI
' X

RNa_ /——

\\ / NH—C(Rs)z—TRQ—Y—EC(Rw)Z)n

X 1

0y

(Q—NH /d (2)

R”)S
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)—(NH Q) 3)

X

r', ®7, R"™, R¥ and R'® each represents a group selected from

an brganic group having 1 or more and 10 or less carbon atoms,
a hydroxyl group, a nitro group, an amino group and a

carboxyl gr}oup;‘ R?, rR®, r*, R% R?, RY, RY, R and R'® each
represents a groﬁp selected from a hydrogen étom, an alkyl
group having 1 to 6 carbon atoms, an alkenyl group, a phenyl
group and a substituted phényl group, of which R? and RY, R8
and Rm, or R” and R!? each may.be combined to form an
aliphatic cyclic structure; R, R6 and R*" each represents a
group selected from,an‘alkyl_group having 1 to 6 carbon atoms,
an alkenyl group, a phenyl group; a substituted phenyl group
~and an alkoxy group having 1 to 6 carbon atoms, at least one
of which is an alkoxy group having 1 to 6 carbon atoms; R,
R* and R*® eachrrepresents a group selected from an alkyl
group having 1 to 6 carbon atoms, an alkenyl group, a phenyl

group, a substituted phenyl group and an alkoxy group having
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1 to 6 carbon atoms, at'least one of which is an alkoxy group
ﬁaving 1 to & carbon atoms; X represents a'grou§ selected
from an alkyl group having 1 to 10 carbon atoms, an alkylene
group, a nitro group; a hydroxyl group, an alkoxy group, a
carboxyl group, an ester group having 2 to 10 carbon atoms
and an amide group having 2 to 10 carbon atdms; Y represents
2- group selected from a single bond, a phenyl group and a -
CHp0- group; XX and_YY each represents a single bond or a
group'selected from:

[Chemical Formula 30]

S - S
0] 0,

Q
2]

R21

—_— '

J.
T A s
[21 I

’ R

+ D AT

\/7 \A

|/ | |/\/j”_”

QO
oQ
I

; R?' and R* each represents a group selected from hydrogen,
fluorine, an aikyl group having 1 to 10 carbon atoms, a
fluorinated alkyl group having 1 to 10 carbon atoms and an

alkoxy group having 1 to 10 carbon atoms; p, g, s, u and v
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each repreéents an integer of 1 to 4; m represents an integer
of 1 to 3; 1 represents an integer of 0 to 2,;a, b, k and n
each represents an integer of 0 to 10; d, f and g each
represents an integer of 1 to 4; t and h each represents an

integer of 1 to 100; and j represents an integer of 1 to 3.

3. The photosensitive resin composition according to claim
1, which further contains a thermocrosslinking compound

having a methylol group or an alkoxymethyl group.

4. The photosensitive resin composition according to claim
1, wherein the alkali-soluble resin (a) has a carboxyl group

and/or a sulfonic acid group.

5. A method for forming a pattern, which comprises
exposing the composition according to any one of claims 1 to
4 to ultraviolet ray and developing the exposed composition

with an aqueous alkali solution.
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Photosensitive Resin Compositiqn And Adhesicn Enhancer

ABSTRACT

The present invention pfﬁvides a photosensitive.resin
Compositipn comprising-(é)_an alkali"soluble resin, (b).a
'siliconreompound having é se;éndary arématic amino group and
_éﬁ alkoxy grbup, and (é) at least one selected from a
ﬁhotopolymérizafion initiatof, a photo acid generator and a
phbto base generator{ ‘Agcording'tb the present invention, it
is possible to obtain a photosehsitive resin cbmpoéition
' whiéh fémarkably enhances tﬁe adhes;on property with a
substrate after curing without deteriorating.storaQe
'stability of é soiution, and-doeélnof‘cause_peeling of a fiﬂe

pattern even upon development.

-(No‘figuré)

116



