21 March 2006 5 DESCRI PTION PHOTOSENSI Tl VE COVPOSI TI ON FOR FORM NG

DI ELECTRI C, AND TRANSFER FI LM DI ELECTRI C AND ELECTRONI C PARNMBwSF2@I67

. USI NG THE SAME FI ELD OF THE I NVENTI ON The present invention relates to a _

phot osengglgyve conposition for formng a dielectric, the conposition being’
.10 suitably enployable to forma pattern with high di mensi onal precision;

a transfer filmobtained by applying the photosensitive conposition onto a

substrate film and a dielectric and electronic parts prepared fromthe

conposition or the transfer film BACKEROUND OF THE INVENTION It is now a
known technol ogy to incorporate a high dielectric layer into a nultilayer
printed circuit board etc. to obtain a functi.on of condenser. or the |iKke.

The 20 high-dielectric |ayer can be prepared by, for exanple, adding

“inorgani c powder of high diel ect DESCROIRTIONt to a .sol ution obtained by

di ssolving a thernobsetting resin in an organic solvent i npregnating. a

- fibrous reinforcing rmaterial such as glass fiber with the solution to nmake

up 21 March 2006 SF-877 for the brittleness of the thernpsetting resin; and

cal ci ni ng tﬁﬁbfdgﬁﬁ%#**f?’é@ﬁfﬁﬁfﬁI gaﬁﬂ¥6§ﬁ€yéfﬁtéﬁédﬁﬁﬁcEﬂghﬁure t he

resin. However een icult -wth such conventional nethods to

onorai [y 20, o et AN Sty R NG SRS L |

| eakage current. Further, various |norgan|c powders have been used in
attenpts to obtain a dlelectrlcyq%ﬂﬁe THE 2P gh dielectric

fiELD OF THE-INVENTION
: The present inventiog'relates to a photosensitive
éomposition fof forming a dieléctric,.thé-composition being
10 .suitabiy employéble to form a pattefh with high dimensipnal
precision; a transfer film obtained by aéplying the
photosensitiﬁe composition;ontq a substrate film; and a
ldielectric and electronic parts prepared from the

composition or the transfer film.

ﬁACKGRouﬁQ OF THE INVENTION
It ié ﬁow a knoﬁn.tecﬁnology to incorpérate a high-
' dielectﬁié'layér into'a'multiléyer printed circuit board
etc. to obtain a function of condenser or the like. The -
20 high—diele;tric layer can be prepared by, for example,
adding iﬁorganic powdeghﬁfnhigh dielectric constant to a
solution obfained by dissolﬁing a thermosetting reéin.in an

organic solvent; impregnating a fibrous reinforcing

material such as glass fiber with the solution to make up



10 constant. For exanple, it has been found that a dielectric |ayer having
a high dielectric constant can be prepared by addition of 2aMar¢to2@8ni c
‘powder, such as of Fe304 or a mxture of ZnO and carbon, into polystyrene.
However, %fi-8T®ctric | ayers thus obtained, although high in 15 dielectric
constant, have a high dielectric loss so that they generate high heat in
an alternating electric field. This heat generation causes deterioration
of multilayer .printed circuit boards etc. including the dielectric film
and further gives rise to troubles such as breakage of 20 joint by thernal
stress. Accordingly, there have been problens of poor reliability and
durability of. the seniconductor boards. On the other- hand, it is a known
met hod for achieving gh dielectric constant to forma dielectric | ayer

by 21 MarEPr2bbe @Flﬁﬁbe%e%%J%ﬁrﬁ%@ %%e¥%%?%éﬁ%%gpﬁﬁﬂ%ﬁ o*"fi gh dielectric
constant "at.high tenperatures.. However, due to the calcination which
shoul d beC@bmxnedgouhea;mmm%gnaﬁﬁdmmemﬂre@lat@u@ﬂapqxnmm:thﬁ|QOhﬁ@hbd _
‘cannot be applied to uses where a 5 dielectric layer is to be in corporated
in a wriagdboard theryésgn el e, pat ttsas Buesy ditf fliasiheani ilmpossi bl e
~to'apply this method to versatile uses in the production of various kinds

of sem congbigt 85nPORE dsna P REFIREDs PES NEHHY1 RN HCAES] &St 81 KNDYGe pEt hod f Or
10 forming. dielectric layers. This screen printing process has been unabl e

to deal C ?ygﬁ ac p on,.t comne
from ?’ hev\dfllég%ﬁt %!rse%dlg %lf oar towa(?%l[l a%%% :éézrgé%nlﬁe%?cﬁ oﬁ%£e
structure- Accordin re has been demand f or ot senS|t|ve
Sonmposi § I ARATERLEhy o7 Mt %eﬁaé%% PR T R B o IThehe et he,
“‘tenperatures to forma dielectric layer that has a high dielectric
‘const ant %%HT%PFOM/ '

.Further, various inérganic pbwders have been used_in.
'attémp£s to obtain a dielectric layer of a high dielectric
10 constant._;For‘exaﬁpie, it has been found that a dielectric
'_ léyer having_a high dielectric cbnstant can be preparéd by
édditioh of an inorganic powder, such as of Fe3z0, or a
mixture of Zn0 and carbon, into polystyrenej :However,
dieiectric layeré thus obtained,-although high in
D 15 dielectric constant, have a high dielectric loss so that
lthey generate high heat in an altérnating'electric field.
This heatéeheration causes deterioration.of'multilayer
printed circuit boards etc. including the dielectric film,
 énd further gives rise to troubles sucﬁ as breakage of
20 Jjoint by thérmal stress. Accordingly, there have been
problems of poor reliability and durabiliﬁy of the
'_Semiconductor boérds.
On the other hand, it is a known method for achieving

'a high dielectric constant to form a dielectric layer by




dielectric loss and is patterned with high di nensional precision. 20
OBJECT OF THE | NVENTI ON The present invention has been nadé! Marér986 to
'sol ve the above problens. related to the prior art. Accordingly, it is an’
obj ect ofphe invention to provi de a 21 March 2006 SF-877 4 photosensitive
conposition for formng a dielectric which .can be calcined at |ow
tenperatures to give a dielectric Ilayer that has a high dielectric
constant ‘and a low dielectric loss and. is patterned with hi gh di mensi onal
precision. It is a further object of ghe invention to provide.a

phot osensitive transfer filmhaving a | ayer of the above conposition, a
dielectric prepared fromthe conposition or the transfer film and
~electronic parts including the dielectric. D SCLOSURE OF THE | NVENTI ON
As. a resukticofhiiag earpestgstidypdedecavédhighsdielagtrhe gloowsdapitobl ens,

t he present inventors have found that a photosensitive conposition for

formng aidi,gbRCtEifePit@rdS. Phaswsens) tdve 6 atsd ecaftinataanbe cal cined
at low tenperatures not higher than 500C to give a dielectric layer that

has- a -hi .dielectri.c.co ow, di ClEhSea; nd @ uew | eakage
current %ﬂlgéi§§83?d5%§|?§%ﬁ?%ﬁn§§§_gﬁnhg?ﬁrﬁﬁéﬁeah?ﬁﬁe?an be patterned
with high di mensional -.20 precision. The gh tosensitivg %8ngosition :
conpri sed 00RSF gairts Peatthd s8Rt HPRaFFLSLTULTR PERF n"AREan  additive(s),
the additive(s) is a specific kind(s) or the inorganLc.par%}cle have a
speci¥ i c edrchaici érEcni afeter P TRECPREEBEEASIDI Fe Yiransh Paﬁpfn1is
coated with the. above 21 March 2006 SF-877 C ) :
carrying electronic parts. Thus, it has been impossible to

”épply'this method to versatile uses in the production of
_ wvarious kinds of semiconductorrboards.
'A screen printing process is a known method for
10 Vforminé dielectric iayers.' This screenrprihtiﬁg procéss
has béen anable to deal with difficult demands for accurate
- pattern bosition that come from the recent trends of boards
toward lérge size and meticulous structure.
| Accordihgly,Athere has'been a deﬁand for a
;f?.‘:l5 photdsensitive composition for forming a dielectric .which
can‘betcélqined éﬁ low temperatﬁres t5 form a dielectric
layer thaf_haé a high dielectric constant and a low
dielecﬁric loss and is patterned With high dimensional
precision. _ -
20
-OBJECT OF THElVINVEl:NTION
The present invention has been made in_order to_sOlve
tﬁe abofe proﬁlems related to'tﬁe prior art. Accordingly,

it is an object of the invention to provide a



5 { conposition.. The invention has been conpl eted based on these -

findings. A first photosensitive conposition for form ng a21#aethe206i c

according to. the invention conprises (A) inorganic particles, (B) an

al kal i deseBtpable resin, and .(C) additives, wherein: the al kal i :

devel opabl e resin (B) conprises an alkali sol ubl e resin having a phenolic

hydr oxyl group (Bl) ; and the additives (C) conprise a conpound having a

10 qui nonedi azido group (C), a conpound containing at |least two

al kyl etherified am no groups in the noftecule (C2) and a thernmal acid

generator. (C3). In the first photosensitive conposition, the alkali

devel.opable resin (B) conprises preferably 15 an alkali soluble resin

havi ng a phenolic hydroxyl group (Bl) , and the additives (C) conprise

pr ef er abl phatesepoihtve haompgs At §on nbhedf arraeggrodpelerfria ¥bipbund

containing at least two alkyletherified amno groups in the nolecule 20 .
L (C),. a thaerval caeithgénet atow (E8perabdresossl pnkedaf daelpatticl es (C4).

Preferably, the crosslinked fine particles (C4,) have a nean particle

di aneter DiyaP taO0UNa Wi geCADE1phOE Dsepshtiuaccanposi toen for forning a
21 March 203(/)6 SF-877 dielectric conprises (A) inorganic particles, (B) an

al kal i %@%@@@H@ 1854 Nan@nfls (G 20-A41 L1V, hw/aﬁre'laenyﬂsnsmorgamc

2 ‘_partlcles , corrprlse |norgan|c .superfine particles (A1) having a nean
partigle di aneter | ess t 051i,m nd n anic f ticles
(A--1 I%) habT 7Y™ B0 I?‘r’ea& pdrt il ur qjarretoeprj eoat eegsln enéjoorbg%g and

-prov1de a photosen51tlve transfer film having a layer of
“the above composition, a dlelectrlc prepared from the
_ eomposition or the transfer film, and.électronic parts
~ including therdiélectric.
10
DISCLOSURE OF THE INVENTION
As a result of an earnest study dedicated to solving

the abbvé_probléms, the'present inventors have found that a

photosensitive composition for forming a dielectric or a

15 ,photosensitiﬁe transfer film can be calcined at low

tempefatures.pét higher tﬁan 500°C to give a dielectric .
layer fhat haé a high dielectric constant,_a low dielectric
‘loss ahd a low leakage current in spite of small‘thickness
'aﬁd further which ﬁan be patterned with high dimensional
%20 precision. The photosensitive composition comprises
inorganic particles, an alkali-soluble resin and an
additive(s), the.addit-ive(s) is a specific kind(s) or the
. inorganic particles have a sbecific mean particle diameter.

The photosensitive transfer film is coated with the. above



‘cont al ne

SLEVL gnl Al Yo unsatul gl edy of oups (OB | ?@?”t?evegﬂ%?ﬁ%ér%?l%o(f’apé 20% by

the additive (C) conprises a photoacid generator (C5). Preferably, the
inorganic particles (A) are contained 10 at 20 to, 95% by &hdarch Hed6al kal
devel opable resin (B) is contained at 1 to 60% by mass and the photoacid -
gener at orSF-§1G5) is contained at 0.1.to 30% by nass. In the second -

phot osensitive conposition, the alkali devel opable resin (B) is preferably

at 15 | east one resin selected fromthe group consisting of a (nmeth)
acrylic resin, a hydroxystyrene resin,- a novol ak resin, a polyester resin,
a polyimde resin, a nylon resin and & polyetherimde resin. Athird

phot osensitive conposition for formng a 20 dielectric conprises (A)
inorganic particles, (B). an alkali devel opable resin, and (C) additives,

“wherein: the i norganic particles (A) conprise inorganic superfine

parti cl escq¢mpeyibnon ng Bherdarwqudritdre e %l lopen erompie ek daswth @2105m and

',|norgan|c fine particles (A-11) 21 March 2006 SF-87%7 7 having a nean

particl e dheseteindingst | ess than 0.051im the-alkali devel opable resin
(B) conprises an alkali soluble resin (B2); and the additives (C) conprise

a conpound haviigr 8hst b fyiem caldy dhapbyiatefl gopukiblgand a
phot opol yneri zation initiator (C7). Preferably, the inorganic particles (A)

are cont gag?eﬂel f;f % @Egogéfagytgaéﬁe m@eﬁg%gh' cafaby%%r?ﬁs n (B2) '_S

y nass, the conpoun avin

mass. The.al kal i sol-ubl e reS|n (B2) is preferably a resin selected from

‘the group{©@ordddtthyedi wheRetRyacrylic resin, -15 a hydroxystyrene
-~ resin., a novolak resin and a pol yester '

the alkali developable re51n (B} comprises an alkali
'soluble resin having a phenolic hydroxyl group (B1l):; and
the additives (C) comprise a compound having a
10 quinOHediazidorgroup (Cl), a compound containing at least
two aikyletherified amino groups in the molécule (C2) and a
thermal acid generatof (C3).
In therfirst photosenéitive composition,

‘the alkali developable resin (B) comprises preferably

 f} 15 an alkali soluble resin having a phenolic hydroxyl group

(B1), and
fhekédditives (C} comprise preferably a compound
having'a.quinonediazido group {(Cl1), a compound Cpntaining
at least two alkyletherified amino groups in the molecule _
'20 ,(C2),la thermal acid generator (C3) and croesslinked fine

particles (C4}.

.Prefefably; the crosslinked fine particles (C4) have
a mean particle diameter of 30 to 500nm.

A second photosensitive composition for forming a



resin- The conpound having an ethylenically unsaturated group (C6)-is
preferably a (neth)acrylate conpound, and is preferably c@hiMareteZ0086t 20 to
500 parts by nmass based on 100 parts by mass of the alkali soluble resin
(B2). 20gftRg74he second or third photosensitive conposition, the inorganic

superfine particles (A-1).are preferably contained at -1 to 30 parts by

mass-and the inorganic fine particles (A-11) are contained at 99 to 70

~parts by mass on the-basis of 100 parts by mass of the inorganic particles

21 March 2006 SF-877 8 (A). The inorganic particles (A) preferably conprise
a titanium-containing netal oxide. Preferably,. the second or third
phot osensitive conposition is capable of forming a dielectric by heating 5

~at 500C or below, said dielectric having a dielectric constant of not |ess.

t han 20 dnd]laddirdkecibnpeikess (BangentrgaoficngarimcéeshariB0. &n Alkali
photosensitive transfer filmaccording to the- invention is a substrate
filmandgavkaygamaf #el@nphahasqnsi binvedeannesit whareéan:formng a
dielectric conprising inorganic particles (A), an alkali devel opabl e
resin (B) and ap.additiye;£Qa8akdcbayas BehpgiREOYhdegahnc a thickness of
1 to 100m on tﬁgesgggkbégé E%?ﬁ] mggre¥n?‘thegiﬁorganicgparticles (A

Somrse.\ MO GANE L3 HRsT A0S PRLLCLes, () plavkng 2 dTsan ey {1 e

di anet er- i norgam ¢ fine rtrc havi ng a

- mean particle dianeter of not |ess than 0.05m and the additive (O

conpri sesfalpivst ¢Aeind Og8herase (ESFrgapd cpiéngr BBFy1CLiRe dhdtiddensitive:
transfer filmis, capable of formng a dielectric by heating at 500C or
bel ow, saiagidigelaeatersne phaviieg ea ddiesledety iod cotstlgas shanot-| ‘than 20 and

~a dielectric loss tangent of not nore than

and
the additivo {C) comprises a photoacid genérafor‘(CS).
Preferably; the inorganic particlos (A) are contained
10":at 20 fo,95% by mass, the alkali developable resin (B) is
contained at 1 to 60% by mass and the photoacid generator
J(CS) is contained at 0.1 to 30% by-mass.
In the second photosensitive composition,
fhe alkali developable resih (B} is preferably ;t
15 least ono.resin selected from the group oonsistiﬂg of a
(meth)acr?iic resin, a h?droxystyrene resin, -a novolak
resin, a polyester resin, a-polyimide resin, a nylon resin
and a poiyetherimide resio-
A third photosensitive composition for fofming a
20 dielectric Comprises (A) inorganic particles, (B) an alkali
developable resin,.and (C) additives, wherein:.
the inofgaoic_particles'(A) comprise inorganic
:'superfine parficles (A-I) ‘having a mean‘particle diameter

of less than 0.05um and inorganic fine particles (A-1I)




0.1. 21 March 2006 SF-877 9 In the photosensitive transfér film the
inorganic particles (A preferably conprise a titanium codtMancmzp06net al
oxi de, and the alkali developable resin (B) is preferably a resin sel ected.
fromthegrgup consisting of a (neth)acrylic resin, a hydroxystyrene resin,
a novolak resin, a polyester-resin, a polyimde resin, a nylon resin and a
pol.yetherinmide resin. A dlelectrlc according to the invention is prepared
fromany of the first to third photosensitive conpositions. 10 .Preferahly,
the dielectric is prepared by heatingsthe second or third photosensitive
conposition at 500C or- below to cure the sane, and has a dielectric
constant of not less than 20 and. a di€lectric |oss tangent of not nore
than 0.1. Also preferably, the dielectric is forned with 15 use of the

phot osengjf; #ﬁ; Ly ?a@% Wﬁaﬁ:'th@le-rbﬁaﬁie@e%blfl eoffBycbe a@hdineloedbpine Wi th a
‘conducti ve , ich a dielectric obtained. fromthe second

phOtosens't'VetﬁgnﬁﬁﬁhihO?eQélE Qﬁﬁbh%eﬂﬁﬁtQE?nébﬁbEQse%raﬁSEekalilnlls
formed on the conductive foi O An electronic part according to the

.|nvent|on |n l.ude t.he %bgle h e PREFERRED EVMBODI MENTS OF. THE | NVENTI ON
The detaﬁﬁéﬂldﬁkgp'ﬁpld f € invention will begin 21 March 2006 SF-877
10 .with explanatlon of .the 88 t osensi.tive conpositions.for_formng a

di el ectric. Th&hShargdEhsrEi V&) c6APBSiRoAs CERRBE 854rdda3By kneadlng

inorganic particles (A), an alkali devel opable -
5 ethylenlcally unsaturated group {(C6) and a

photopolymerlzatlon initiator (C7).
.Preferably, the inorganic particles (A} are contained
at 20 to 95% by mass, the alkali soluble resin (B2) ié
" contained at 1 to 60% by mass, the compound having an
10 ethyleuically-unsaturated gruup (C6) is contained at 0.1 to
| 30% by mass, and the photopolymeriZatiqn initiator (C7) is
coutained at 0.1 to 20% by mass.
Thé,alkali solubie resin (B2) is preferably a resin
selected ffom the group cénsiStiug of a (meth)acrylic resin,
L15 a hydroxystytene resin, a novolak.resin and a polyester
resin. The compound hav1ng an eth&lenlcally unsaturated
group (CG)'is preferably a (meth)acrylate compound, and is
preferably contained at 20 to 500 parts by mass based on
iOd parts by mass of the alkali soluble_resin (Bé)- -
20 | - In tﬁe second or third photusensitive composition,.
rthe inotganic.superfine particlés (A-I) are preferably
contained at 1 to 30 parts by mass and the inbrganic fine
'.pérticles (AfiI) are containea at 99 to 70 pérts by mass on

the basis of 100 parts by mass of the inorganic particles.



5 resin (B) and an additive(s) (C) by use of a kneader such - as a roll
mll, a mixer, a honomixer, a ball mll or a bead mill. <& Msarch2006

Phot osensi tive Conposition For Forming Dielectric> The first photosensitive
conposi tismgfor formng a 10 dielectric conprises: .(A) inorganic
particles; (B) an alkali devel opable resin which is an-alkali soluble
resin having a phenolic hydroxyl group (Bi); (C) additives which are a
conmpound having a 15 qui nonedi azido group (C), a conpound containing at

| east two al kyletherified am no groups in the nolecule (C2) and a thermnal
.acid generator (C3); and optionally (C4) crosslinked fine particles and

(D) a solvent. 20 -Wen necessary, this first photosensitive conposition
may contain another. additive (E) such as an epoxy conpound, an.adhesion
auxi | i ar y{B¥ . a Thevdlnanpaagentpa e fds SR )plpatedsersgi by viorgodpesiat i on t hus
‘prepared is. in paste formwith afluidity sufficient for coating 21 March
2006 - SF- 877t hhianptdces ionsg haeal | yxidde viscosity thereof ranges from 10
to 50.,.000 nPas, and preferably from20. to 10,000 nPa-s. Hereinafter,

each component fefdieudi§SteMIASANSIdi 1e, GUMGSH Lo jvbe descried 5
(A) Inorganic Particles:” The inorganic particles (A) used in the first

phot osensj 1| siti: SI 1 apl gﬁvg di | C t_of not
less than&%%fgsp%g@r?ajb% yg%%(?fées(gpt%%n ) = a%gé%%éig?e }g;}g%ﬁ/]nﬁ t less

t han 70. The ,ugger limt of 10 the dielectric constant i.s not particularly
limted, FhabCliSs on RseW s 5fd hrddismtavén Havitre didisd@Gtd const ant i s

as "high as 30,000. : '
' . constant of not less than 20 and a dielectric loss tangent

- of not more than 0.1.
-VA'photosensitive transfer film according to the
invention is a subétrate film and a layer of a
10 photoéensitive'composition for forming a dielectric
| comprising inorganic particles (A), an alkali developable
resinf(B) and an additive (C), said layer being brovided in
a thicknéss of 1 to 100um on the substrate film, wherein:
the inorganic particles (A)-comprise_inbrganic
ifj 15 ‘supeffipe particles (A-I)} having a mean pérticle diameter
of léss thén b.dSpm and inorganic fine particles (A-II)
having a meaﬁ.particlé diameter of not less than 0.05um;
and
the adaitive (C) comprises a photoacid generator (C5) .
20 : Preferably, the photosensitive transfer film is.
capable éf forming a dielectric‘by heating at 500°C or
below, said dielectriC'having a dielectric constant of not
less tﬁén 20 énd a dielectric loss. tangent of not more than

- 0.1.




The inorganic particles (A) are preferably particles of a nmetal oxide,
particularly those of a titanium 15 containing netal oxi de21 WMaech 2006
"titaniumcontaining netal oxide" used herein refers to a conpound that
cont ai ns §§-8ENi um and oxygen as essential elenents. Preferred exanpl es of
the titaniumcontaining netal oxide include a titanium-containing
nononet al oxi de which contains titanium 20 as the only netallic elenent to
forma crystalline structure or a titanium containing conpound oxi de which
contains titaniumand another netallic%el ement. Exenpl ary

- titaniumcontaining nononetal oxides include titanium dioxide-based
conpounds, which.will have 21 March 2006 SF-877 12 an-anatase structure or
a rutile structure. Exenplary titani umcontaining conpound oxi des. include
bari um titanat elbaslee, phebes¢ns Hnkte-bosedlest fobni urhe t inangtbibased,

bi smut h titanate- based magnesi um titanate 5 based, neodym um

‘titanat e- paseidcand ¢Abcpuﬁféiiﬁn@teempased aCﬁmﬁaﬂmdmexbdeainIm@-"titanium
di oxi de- based conmpound” is defined as a conpound fornmed fromtitanium

di oxi de: ahopg) 0bxf HEM it awé um Wi Pxi devandpannineesaddikives This conpound
10 retains a crysta [{ine structure of its principal conponent, titanium

di oxi de. ng?&? k”éthanaQQigcﬁgqo%PS& chBngs npgungéggggln Rf a

tltanlu con A ni ound oxi d neans -a oxXI| ichis

forme ? a%tltan umcontain i gnetal oxi de-and_at H st one

di f f erent "RBHR] 2GRY 4eC T4t © %E@% %&Yﬁ YFE Fr EESHF oR0™PER uct ur al
units. For the titaniumcontaining nmetal oxide for making up the inorganic
particl esT¢RAINofat RelYEF5EET phot baend| PPYEINGHRpEEFitona ayiPPaﬁEﬁ#P

.di oxi de-based conpound with a 20 rutile structure and bariumtitanate are
“pr.ef err edamdoagpol yetherimide resin.

A dielectric éccording to the invention is prepared

from any of the first to third photosen51t1ve com§051tions
10 'Preferabiy, the dielectric is prepared by heating the

second orrthird photosensitive composition at 500°C or

below to cure the same, and has a dielectric constant of

not lese then'ZO and a dielectric loss tangent of not more

than 0.1. Also preferably, the dielectric is formed with
= 15 use of the-photoeenSitiVe transfer film.

" The dieiectrie may Be a dielectric with a conductive 
.foil, in wﬁich a dielectric obtained from the second
photoseneitive composition or from the photosensitive
transfer film is formed on the conductive foil. .
2b : An.electronic part according to the invention iﬁclude

‘the dielectric.

PREFERRED EMBODIMENTS OF THE INVENTION

The detailed;description of the invention will begin



the titani um nononetal oxide and the titani um containing  conmpound oxide,
respectively. O these, bariumtitanate can be parti cul arl 21 Marehf2008b| vy
used.. 21 March 2006 . SF-877 13 The inorganic particles preferably have a
mean pariighe dianeter of 0.005 to 2.0m nore preferably 0.02 to 1.0m
still pretferably 0.02 to 0.8m and particularly preferably 0.02 to 0.3m
Further, the inorganic particles preferably have a DwWw Dn rati o (Dw

wei ght - average particle dianeter, Dn: nunber-average particle dianeter) of
not |ess than 1.05, nore preferably nogyless than 1.1, still ‘preferably
not less than 1.2, and particularly preferably not less than 1.25. Wth
the Dw/ Dn ratio being less than 10 1.05, those dielectric particles wll
have a | ow packing density when a dielectric layer is formed thin so that

the | eakagen CULE B a BN | HENEAS hIBEsERSE B2BE Ccpapbb et esnbAFoused in the
first photosensitive conposition may be in the shape of, although 15 not

particulagly |limted. phere;. granule, plate, scale, whisker, bar or
filanent.f%¥m%%%s% %ﬂ%%%%? e inorganic particles preferably have a
spherical, gra i

nul ar, plate or-, scale shape. The inarganic partigles (A fn, '
‘the above shaﬁ@?edﬁyﬂﬁ§?ﬂﬁﬁ¥%¥?rﬁﬁm%?%gT§o%? ?%ng%%b?ﬁ%Plgﬁéogytmo 20 or
more kinds. The inorganic particles (A) to be used in the firsa
phot osenskn¢adieonpReTIamic Ry beC LRt hBsr z88 Bykalbr de8RAABPR ®a gas phase
process; a sol-gel process or an RE plasma process. when the inorganic
‘parti 6l esrdmie bekran@lanvbaddi 2006 (SF- 877 by yyat héshzkdephyed giashphase
process., they can be di spersed . ,
as ‘a roll mill, a mixer, a homomixer, a ball mill or a bead
mill.
<First Photosensitive Composition For Forming Dielectric>
fhe_first photosensitive composition for forming a
10 dieléctric comprises:
(R) indrganic particles;
:(B) an'alkali.developable resin which is an alkali
.soluble resin having a phenolic hydroxYl group (B1);
(C) additives which are a compound having a
) 15 quinonediazido group (Cl), a compound containing at least
two alkyletherified amino dgroups in the molecule (C2) and a
thermal acid generator (C3): and optionally
{C4) crosslinked fine particles and
(DY a solvent.
20 o When necessary, this first photosensitive composition
may contain another additive (E) such as an epoxy compound,
an adhesion auxiliary or a leveling agent.

The first photosensitive composition thus prepared is

in paste form with a fluidity sufficient for coating




in a solvent by neans of a conventional dispersing means'w th conbined use
of a dispersant, a bead mll, a kneader or a high-pressure2hdiavgeRiddber to
be disrupted into primary particles. Preferably, the first photosensitive

~ conposi tikpsgontains the inorganic particles (A) at 20 to 85% by mass, nore

preferably 30 to 85% by mass, and still preferably 40 to 85% by mass based
on 100% by. mass of the total anount of 10 the conponents (A, . {B1), (d),

- (C), (C3) and (C4) (EI) Alkali Sol uble Resin Containing Phenolic-kwdroxy[

G oup: The al kali soluble resin havingia phenolic hydroxyl group (Bl)
(hereinafter referred to as.the "phenolic resin 15 (B1)") for use in this
first photosensitive conposition is preferably a novolak resin but is not -
particularly limted ‘thereto. The novol ak resin can be obtai ned by
condensi agra iphenonhsandldna al dehyte whstheipyeskaceodf rangatakysm.
Exanpl es of the phenol used herein include phenol, 20 cresol, mcresol,

p- cresol 100v@t ), I@'@@nﬁ&ba &, ety @Jl@’f@nabﬁyetﬂﬁdrrpfzeﬁ(ﬂo 1o, o ydP@henol

.n}butylphenol p- buty phenol 2, 3--xylenol, 2, --xernoI 2, xernoI
2, 6-xyl enol, 4 X lent: ngthgquEQxlphenol 3,4, 5-
trlnethylpheno EQ# %gggr§|n%%ne6yroga ITol, a 21 March 2006 SF 877
15 napht hgl and P—na hthol nples ehy i ncl ude formal dehyde,
parafornﬁ%&éﬁ?&@Slﬁé aF85ﬁ§Hﬂ‘ d' Benzal &éﬁ%ﬁb ‘enpl ary novol ak resins

obtai nabl e fromthese 5 include phenol/formal dehyde condensate novol ak
resi ns, dPdsdPPrERRArdEBRFFdd@fdensate novol ak resins and phenol -
naphthol/fornaldehyde condensat e novol ak resins. Exenptary phenolic resins
(Bl) other thafhehénnogehak pretindesndPldasssl yhRydhexyidtFtene, copol ymers

_ thereof,

photosensitive composition desirably have a ‘dielectric

constant of not less than 30, preferably not less than 50,

and more preferably not less than 70. - The upper limit of_
‘10”‘-£hé diélectric ﬁonétant‘is not particularly limited. That

is, there is no problem even if the dielectric constaﬁt'ié

as high as 30,000.

The inorganic particles (A) are_preferably particles

of a metal dxide, particularly thbse of é titanium—

15 containing metal oxide. The "titanium—containing metal
oxide" used herein refers to a compound that contains
Ititanium énd oxygen as essential eleménts, Preferred
exampleé of the titanium—containing metal oxide include a
titanium—containing monometal oxide which containé titanium_

20 éé the only metallic element to form a crystalline
structure or a titanium—containing compound oxide which
_contains titaniuﬁ and another metallic element.

Exemplafy titanium-containing monometal oxides

include titanium dioxide-based compounds, which will have



phenol / xyl yl enegl ycol condensate resins, cresol/xylylenéglycol condensate
resins and phenol/dicycl opentadi ene condensate resins. | n2tharéh 2616
phot osensitive conposition, a phenolic |ow nolecul ar-weight conpound
(herein |§§?7the "phenolic 15 conmpound (b1l)") other than the above phenolic
resin ( may be used together with the phenolic resin (Bl). Exenplary
phenol i c conpounds include 4,4'- dihydroxydi phenyl net hane,
4, 4' - di hydr oxydi phenyl et her, tri s(4-hydroxyphenyl ) net hane,
1, 1- bi s(4- hydr oxyphenyl )-1- 20 phenyl ¢t hane, tris (4--hydroxyphenyl)
ethane, 1, 3-bis [1- (4- hydroxyphenyl)-I--nethyl ethyl]benzene, 1,
4-bi s[1- (4 hydroxyphenyl)-I-nethyl ethyl ] benzene, 4, 6-bis[1-(4--
hydr oxyphenyl ) - 1- met hyl et hyl ] -1, 3-- di hydr oxybenzene, 1,1- bis _
(4-hydroxyphgayhde! stéutltuté- Bydeoxyphesyk}yruttteMarch 2006 SF-877 16
met hyl et hyl } phenyl ] ethane, and 1,1,2,2-tetra(4- '-hydroxyphenyl)ethane.
Preferably, t hﬁx%ﬁt‘?fé’kggg/ﬁggﬁs%ﬂdcoﬁ@éiniﬁ? cephabind akifes 0idOY%by mass,

o) 0

nmore preferably y mass, and parficularly preferably 1 to 20% by

mass 5 based on_the total amunt .of the. ol esikh LBL) uand  the
phenolichSﬁﬁ8UFat?BT§?_F?Sgg'nggggsgggagﬁg? Fﬁ%egﬁeﬁgfic resin (Bl) have a -
mass- aver age nol ecul ar wei

) _ ght of at |east 2,0%?, articul acly fram 2, 000
poraboutt2@?0@®?‘Pﬁ5€9msP&éP&FPoﬁlf§“8FerB@gﬁ igﬁ%nFﬁéﬁﬁa? s%gck
properties and heat resistance of the resultin% dielectric |ayer. The first
phot dsenbitiede oenpysititof isoneaendaske apRefsHicd Fedihapaly 4R/a% he
phenolic conpound (bl) when it is used in conbination) at 10 to 50% by
mass, andokpouptiebgrabky 13 to 45% by mass of the total amount ofthe
gonponents (A), (Bl), (bi), (d.), (&), (C) and (4).. \Wen the
conposi tion coahai ngithaiphenabkedeebbbeldBepmppund™ is defined as a

compound formed from titanium dioxide alone or from
titanium dioxide and a minor additive. This-compound'

10" retains a érystélliné structure of its principal component,
tiﬁanium dioxide. These definitions apply to other
monometal oxides.

: Thé‘"titénium—containing compound'oxide“ means a
cbmpoUnd'oxide which is formed from a titanium-containing

15 -monometal oxide and at least one different metal oxide.

The compléx oxide is free of oxo-ion structural units.
For.the-titanium—containing metal oxide for making up
the.inorganic particles (A} of the first photosensitive
-éomposition, a titanium dioxide-based compound with a .
: 20 rutile structure and barium titanate are preferred among
‘the titanium monometal oxide and the titanium-containing
. compound oxide, respectively.

Of these, barium titanate can be particularly

' preferably used.




. atoms, ‘an al koxy group”1 to

t he above proportion, the dielectric layer formed fromthe conposition can
exhibit a sufficient developability by an 20 al kal i ne aque@ddizch 2adéon.

(d) Conpound Havi ng Qui nonedi axi do Group. The conpound havi ng a

quinoned%é Z?o group (A’) (hereinafter referred to as the. "quinonedi azi de
conmpound %ﬂ )") used in the first photosensitive conposition is an 21
March 2006 SF-877 17 ester. forned between either :

1, 2- napht hoqui nonedi azi do-4- sul fonic acid

or. 1, 2-napht hoqui nonedi azi do- 5- sul fonijg acid and a conpound having at | east
one phenolic hydroxyl group. The conpound having at | east one. phenolic
hydroxyl group is not particularly Iimted; preferably it has a structure
represented by any of the followi ng formulae: (1) wherein X1 to X10

i ndependent | 'y @ﬁ@oti%o%gam%oga@t@web aRerakkyhyoraup ofmdaho 4 carbon
10 carbon atons or a .hydroxyl-group provided,

h ., that, . e of to X5 i Xyl , [
cimgl o bt tig e digp e opa 090 o s, M5 BEeaB M R % < Cxaa

C X6 Xda~/ X17 (2) X12 wherein X11 to X24, which Haé bg.th— same or
di fferentto dr-émms ié ldameedérhilei On 04s tR1 O §4%102BFobREEG Y er, that

| east one of X11 to X15 is a hydroxyl group;'and;Rl to R4 independently .
denot e a fnedeagdd vatlorBZortca® -Jiky|  Guotihel, t bha taehodn it ordrt2¢ fArch 2006
- SF- 877 o . '

5 preferably have a Dw/Dn ratic (Dw: welght-average particle
diametef, Dﬁ: number-average particle diamefer)-of not less
than 1.05, more preferably not less than 1.1, still
preferably nbt less than 1.2, and particularly preferably
not less than 1.25. With the Dw/Dn ratio being less than-

10 1.05, those diélectficlparticles-will have a low packiﬁg '
density when é dielectric layer is formed thin so that the
leakage curfent may  increase.

The inorganic particles (A} used in the first
phétésensitiﬁe composition may berin the shape of, although

15 not particularly limited.to, sphere, granule, plate, . scale,
whiskef, bar orrfilament. Of these shapes, the inorganic
particlesxpreférably have a spherical, granular, plate or
scale shape. The inorganic particles (A) in the above
shapes may be used either singly or in combination of two .

20 or more kinds.

Thé iﬁorgaqic particles (A) to be used in the first
- photosensitive composition may be synthesized by, for
e#ample, a gaé phase process, a sol-gel process or an RF

plasma process. when the inorganic particles have been



X27 18 (3) X38 T X36 X37 wherein X25 to X39, which may be the same or
di fferent are the sane definition as X1 to X10 provi ded, Zhdseche2g06t hat -at
| east one of X25 to X29 is a hydroxyl group and that at 5 | east one of X30
to X34 i gpg-hAydroxyl group; and R5 denotes a hydrogen atomor an al kyl
group 1 to 4 carbon atoms; X48 (4) - X57 T X56 R8-e---'R7 X5 X50 X53.T X51

X wherein X40 to X58, whi ch may be the sanme or different, are the sane
definition as X1 to X10 provi ded, however, that at 21 Mar ch 2006 . SF-877 19
~least one of X40 to X44 is a hydroxyl igroup, that at |east one of X45 to
X49 is a hydroxyl group. and that at |east one of X50 to X54 is a hydroxyl
group; and. R6 to R8 independently denote a hydrogen atom or an al kyl
group. | to-4. carbon atons; (5) X70 wherein X59 to X72, which may be the
‘sanme or cgyfrfmf@‘itz,eoarbsy at@@sS@hes@efpmdes@ﬂ aheX cha X;EO JIrpadeEdi, however,
that at least one of X569 to X62 i.s a hydroxyl group and that at 10 |east

..one of X63 tp s>8%ér§t BHNUEOY bf @ QR dBanplas dafsphe i menedi azi de
conpound (C') include ' :
with combined use of a dispersant, a @ead mill, a kneader
'.er;a high—pressure homogeni;erte be dierupted into primary
5 ‘particles.
‘Prefe#ably, the firsf_photoeensitive eemposition
contalns the 1norgan1c partlcles (A) at 20 to 85° by mass, -
more preferably 30 to 85% by mass, and still preferably 40
to 85% by mass based on_lOO% by mass of the total amount of
iO rﬁhe components (&), {Bl), (Cl}, (C2), (C3} and (c4ay.
 (B1) Alkali Soluble Resin Containing Phenolic Hydroxyl
. Group: |
The alkali soluble resin having a phenolic hydroxyl
group (Bl) (hereinafter referredrto as the “phenolic resin
15 {B1)”) for use in this first photosensitive composition 1is
prefefebly a noﬁolak resiﬁ but is not particularly limited |
thereto;"Thernovolak resin can be obtained by condensing a
phenol and an aldehyde iﬁ'the?presence of a cata;yst. |
Examples of-the phenolrused herein include phenol, o-
20 cresol, m—cresol, p—cresol; o?ethylphenol, m-ethylphenol,
‘ ﬁ—ethylphenol, o—bﬁtylphenol,'mebutylphenol, p—butylphenol,
e2,3fxylenol, 2,4-xylenol, 2,5-xylenol, 2,6-xylenol, 3,4-

Xyleqol, 3,5-xylenol, 2,3,5-trimethylphenol, 3,4,5-

trimethylphenol, catechol, resorcinol, pyrogallol, o-




. the phenolic conpo

pattern mask. WfEHPlERE BPEBOR
.exceeds the upper limt, the pattern na¥ be deteriorated and the .20

esters of either 1,2-naphthoqui nonedi azi do-4-3ulfonic acid or 1;
2- napht hoqui nonedi azi do--5-s.ul fonic acid with any.of 21 March 2006

4, 41-di hydr oxydi phenyl net hane, 4, 4'-di hydroxydi phenyl ether, 1.5
2,3,,4-t%ggﬁgroxybenzophenone, 2,3,4,4' - tetrahydroxybenzophenone,.

2,3,4,2' 4" - pentahydroxybenzophenone, tris(4-hydroxyphenyl)nethane, 21
March 2006 SF-877 20 tris (4--hydroxyphenyl) ethane, 1, 1-bis
(4- hydr oxyphenyl) -1- phenylethane,. 1, 3-bis [1-- (4-hydroxyphenyl) -1-
met hyl et hyl ] benzene, |, 4-bis[ 1-(4-hydnexyphenyl.)-1- nethyl ethyl]benzene,
4, 6-bi s[ 1--(4- hydroxyphenyl)-1 5 nethylethyl] - 1, 3-dihydroxybenzene, and
1, 1-bis (4 hydroxyphenyl)-1-[4-{1-(4-hydroxyphenyl)- 1- '
met hyl et hyl ) phenyl ] et hane. Desirably, the first photosensitive conposition
containsn%@%ﬂmgln%@@dhaﬁgggtgggpound'(CI) at 10 to 50 parts 10 by mass, and
preferably 15 to 30 parts by mass based on 100 parts by mass of the
phenolic resin ‘ r okh o] UK the phanglehsdeesi n (Bl) and
E&E%ﬁ%gg ?EI?h&hé%h?ﬁgggaggcgggd in conbingfion). When t he
proportion _of. the.quinanedi azi u ' fal ow 15 the | ower
limt, tKE5 éF@WPﬂ%ﬁhﬁgﬁceﬁggégﬁg%%&g%e%%d%%%éﬁﬁﬁﬁ%%ltoéxpdsed areas may be
| onered and the i mage may not ?e obfaingg accgaat%l ai
i 6FSoF St RETGAPAONE AT

designed with a

h@@ﬁbound (an)

conposi t iiowe vgie demeddforgallehyds v@ . DU ado mFSUAE «Cont ai ni ng At

. Least Two Al kyletherified AmMmno : Goups In Mlecule (Curing .Agent) The

conpound cgeficdi fficghadidehgast conolealsaytiee tiverilfaike dreaiinso agrbupselialt he

: hDIecuIe (C2) (hereinafter referred to 21 March 2006

~naphthol/formaldehyde chdEnsate novolak resins.
| Exemplary phenolic resins (Bl) other than the novolak
resinsincludé_polyhydroxystyrene, Copolymers thereof,

10 phenol/xyijlene@lycol condensate resins,
Cresol/xylyieneglycol éondensate résiﬁs'and
phenol/dicyclopentadiene condensate resins.

In-thé first photosenéitive compdsition; a phenolic

low-molecular-weight compound {hereinafter the "phenolic

B 15 compound (bl)") other than the above phenolic resin' (Bl}

| may be used’togefher With.the éhenolic resin (B1l).
Exemplary:phen01ic compounds include 4,4' -
"dihydrdxydiphenylmethane, 4,4’~dihydroxydiphenylether,
tris (4-hydroxyphenyl)methane, 1,1-bis(4-hydroxyphenyl)-1-
- 20 phenylethane, tris(4—hydroxyphenyl}ethane; l,3—bis[1—(4—
hydroxyphenyl)—1umethylethyl]behzene, l,4—bist1—(4—
hydroxyphenyl)~l-methylethyllbenzene, 4,6-bis[1-(4~

hydroxyphenyl) -1-methylethyl]-1,3- dihydroxybenzene, 1,1~

bis (4-hydroxyphenyl)-1-[4-{1-(4-hydroxyphenyl)- 1-




SF-877.21 as the "curing agent (C2)") used in the first conposition works
.as a cros.slinking agent (curing agent) which reacts wi th21Margh2006!i c
resin (Bl). Exanples of the curing agent (C2) include nitrogen-containing
: ,corrpound%i-F_Schh as (poly)nmethyl ol ated nel am ne, (poly)nethylolated ,
gl ycoluril,  (poly) methyl ol ated benzoguanam ne and (poly)nethyl ol at ed

..urea, in which all or part of active nethylol groups have been _
al kyl etherified. Exenplary al kyl groups include nethyl, ethyl, butyl and

m xtures thereof. The curing 10 agentjgmay contain an oligomer conponent . -

resulting frompartial self-condensation of the nitrogen-containing

conpound. Exanpl es of such curing agents include hexanmethoxynethyl ated
mel am ne, hexabut oxynet hyl ated nel am ne, tetramnmethoxynethylated gl ycoluril

and 15 t efalile@nyabhendtiqd tglaneg! wiid 1, These -alsimg( agents (C2) may be
used either singly or in conbination of two or nore kinds. Desirably, the

first ph bV sjitio pt.gi NS t CUR ; t 1 to 100
parts by R B A T ¢ e PP A e eh et o 100

parts by i ght of the phenoljc resin, (Bl or the to t "t he

phenol i ¢ ?%@i ?ILS( §f)“t§ﬁ6‘et$@tpf?e%& ie@"c <ﬁﬁ)(g[?ians(dg’( B ge‘%%? & ar e t(‘t}'gsed‘ in
_conbi nation). Wen the proportion of. the curi n’gy agent %C;Z) falls bel ow the
lover 1im4% hh@ass . vanch PROGE BR-A8A7Y PESIGIaR eanddt oL 1Y dR3%y :
~sufficiently to result in lowered dielectric properties of the cured
" produbt . .basakereashehéotpdopomauindn ofvdhe mhafpperc (19830 ndl) et o
deteriorated patterning properties or heat resistance. 5 (C3) Thermal Acid
Cener at orthie Prerohdcmalomaeiuhdyefdnat or @ (C3) (hereinafter referred.

P
v N - .
) It is necessary that the phenolic resin (Bl) have a

-ﬁass—average moleeular weight of at least 2;000,
perticularly from 2,000 to about 20,000, in consideration

10 ‘éf reeolutiop,ehermai shock properties and_heae‘fesistance
of the resulting dielectric layer.

The first_photosensitive composition contaihs the
phenolic resin (Bl) {(and the phenelic compound (bl) when it
is used in combination) at 10 to 50% by mass, and

"g ©15° preferabiy 13 to 45% by mass of the total amount of the
components ({A), kBl), {b1), {(Cl), (C2), {(C3) and (C4) .
When the eomposition centains the phenolic resin (Bl) in
the aboﬁe proportion, the dielectfie layer formed:from the
composition can exhibit a sufficient developability by an .
- 20 alkaline aqueous solution. |
(Cl)'Compound'ﬂaving-Quinone&iaiido.Group?
| The compound having a guinonediazido gﬁoup (Cl)
(hereinafter referred to as the "guinonediazide compound

(C1)}") used in the first photosensitive composition is. an



to as the "acid generator (C3) ") used in the. first conposition nmay be any
conpound that generates an acid when heated at appropri at @1tamgre26ur es,
e.g. at 50 to 250C. 10 Exanples thereof include, but not limted thereto,
sul foni ungesalt's, di azonium salts, hal ogen-containing conpounds and
sul f onat e conpounds. The generated acid works as a. catalyst to accelerate
the reaction between the alkylether groups in the curing agent (C2) and
the phenolic 15 resin (Bl). Exanples of the acid generator (C3) include
benzyl et hyl phenyl sul f oni um hexaf | uor ognti nonat e,

benzyl nmet hyl phenyl sul f oni um hexaf | uor ophosphat e,

benzyl met hyl phenyl sul f oni um t et raf | uor oborate, 20

benzyl net hyl phenyl sul foni um tri fl uor omet hanesul f onat e,

- benzyl (4-dydnoxmheny lndmidud suldnan Qmmai@éﬂu@cs@antmmimmdo 4-

benzyl (4- - hydroxyphenyl ) met hyl sul f oni um hexaf | uor ophosphat e,

-benzyl (4- th f i
eyl (4 T Ceypiem ié?itlhy% R 005 Sy 557

trifluoronethanesul fon benz di_,azoni um

benzenedi M lﬁﬂ“??é%ﬁ]fcf 21 Eie boerheze%edmgizio%l u’& tetg’gf% ordbor at e,
benzenedlazonlun1tr|fluoronethanesulfonate na edi azonium 5

hexaf | UorBEntGBIPAE! et Gt Heﬂae"r%d?r}fzd?ﬁ‘?fhc? %Y%’b‘?@%t%ﬁ%‘é‘%uﬁ onat e.
Desirably, the first photosensitive conposition contains the acid generator -
(C3) at Ovat tpmrkOipriraslhyl Wasitgiet;, el pradrler abf yhas 5 - BIPRIES by wei ght

- based on 10 100 parts by wei ght of the phenolic resin (Bl) (or the total

~ anount ofrdhe gaanal iy rasy e Bihe and tdiei phehotmelaconmpound (bl ) when t hey
are used in conbination). Wien the proportion of the acid generator (C3)
falls below the | ower -link}, t@% resqh}ant)gyred product -may have -poor

sol vent - :

| whérein X; to Xio indepeﬁdently'denote a‘hydrogen atom, an
alkyi‘group of 1 to 4 carbon;atoms, an alkoxy group 1 to 4
. 10 carbon atéﬁs or a hydroxyl group brovided, however, that at
least one of X; to X5 is a hydroxyl grdup;_and A is a

single bond, O, S, CHz, C(CHs)z, C(CFs}z, C=0 or SOz; .

wherein.Xn to Xs4, which may be tﬁe same or different, are
15 thé same.definition és ). €} tQ Xmlprovided, however, that

least one of X3; to ¥Xi15 is a hydroxyl group; and Ry to Ry

viﬁdependentlyrdenote_a hydrogen atom §r an alkyl group 1 to

"4 carbon atoms;




Preferably, the-differ

|

15 resi stance. Wiereas the proportion over the upper limt may result in
| owering of electrical insulating properties. (C4.) Crassl 2ihRéaichF2e(
Particles: The crosslinked fine particles (C4) to be used in the first
conposi tigne-+yay be any particles provided that the 20 polymer neking up
the particles has Tg of not higher than OC Preferably, the crosslinked
fine particles are obtained by copol ynerizing a crosslinkabl e nononer.
(hereinafter referred to as the "crosslinkable nononer") = which has at . .
| east two unsaturated polynerizable grgups 21 March 2006 SF-877 24 with one
or nore different nononers (hereinafter referred to as the "different

~nmononer (s)") which is selected so that the resultant copol ynmer for naking

up the crosslinked fine particles (C4) has Tg of 'not higher than OC
ent noRoner has ? func{ional group other than.
B as/'d° car boxyl3? epgXy}, amino, isocyanate or

' ‘ng copolynmer for making up the

higher than 0C. Exenplary
h pludral polynerizable

pol yneri zabl e groups, s
hydr oxyl .group, :and is su
crosslinked fine particlg
crossl i nkabl e nononé?s i

‘unsat urated groups, such as~divi nyllbenzege,~{i al | yl phthal ate, ethylene

gl ycol di(neth)acrylapeo%?ropmbgne glycg;%di(' th)acrykgse,.
trimet hyl ol propane tr!(ne.hkggrylate, pgp aerythritol tri(nmeth)acryl ate,
pol yet hyl ene gl ycol di (et h)‘a@ryl&tf e~and33 pol ypr opyl ene gl ycol -

di (meth)acrylate.- On these, div bnzene is preferable.. In preparing
the crosslinked fine particles (/&4 8 use in the first conposition, the
crosslinkabl e nononer- is 20KgT ef effabl y Xaged at'|l to 20% by wei ght, and
nore preferably 2 to 10% by wei ght Jbased on the total anobunt of all the

“nmononers to be copol yneri zed. 37

wherein X5 to. Xss, which may be the same or different, are
the same definition as X; to Xjp provided, however, that at:
'1east one of Xzs to Xas is a hydrokfl group énd that at
5. least one df X30 to X34 1s a hydroxyl group; and Rs denotes

a hydrogen atom or an alkyl group 1 to 4 carbon atoms;

X43

K42

Xs2

| wherein X35 to Xsg, which may-be the same or different, are

the same definition as ¥X; to Xjp provided, however, that at




Exanpl es of the different monomers include: .diene conpounds such as
but adi ene, isoprene, 21. March 2006 SF-877 25 di net hyl but adil dtaech 2006
chl oroprene and 1, 3-pentadi ene; wunsaturated nitrile conpounds such as

(neth)acr¥l itrile, a-chloroacrylonitrile, a- chloronethylacrylonitrile,
a- nethoxyacrylonltrlle . a- ethoxyacrylonitrile, nitrile crotonate, nitrile
ci nnamat e, dinitrile itaconate, dinitrile naleate and dinitrile

fumar at e; unsat urated ami des such as (meth)acryl am de, N N - _ :
met hyl enebi s(met h) acryl am de, N, N 10;gt hyl enebi s(nmet h)acryl am-de, N, N
hexanet hyl enebi s(met h) acryl am de, N hydroxynet hyl (nmet h)acryl am-de, N(2-
hydr oxyet hyl ) (nmet h) acryl am de, N, N-bi s(2 hydroxyethyl) (neth)acryl am de,
crotonic-am de and cinnamc 15 am de; (nmeth)acrylates such as net hyl

(met h) acrdale orfl Y x40( e haqqagg yh ah@dr o PPYdr el hihaer ytaleasbut yl
(meth) acrylate, hexyl (neth)acrylate, lauryl (meth) acrylate,

pol yet hyl ene Ofglxycogo eret {gagrp{kggsxgpdgpguypéﬁ@ytﬁge gt yeehs20ohaet h)

acrylate Yar omati'e vi nyf conpou as styrene a-- et hyl styrene,

0- met hoxyst rene -h dro r and enyl p
(et h) aci3fl dtest? g5l §n%X¥¥%¥9 gEﬁ% on of %xké%cﬁﬁggggng%%§¥¥ 26
di gl yci dyl ether of bisphenol A diglycid et her _of glyc etc. with
'.(neth)ac@ﬁﬁQ¥Qﬂﬁ(ﬂY@W?Gﬁﬁx?§PWyPr(ﬁ€tﬁ}é@ﬁyﬂ&?&p 1 §Pc CAXRPTr et hane
(nmeth)acrylates resulting fromthe
5 atoms; .

‘wherein'Xw to ¥X32, which may be the same or different, are
S | the same definition as Xi‘to X1g prpvided, howevér, that at
ileast bné qf Xw‘to X2 is a hydroxyl group and that at
10 least‘onelof Xg3 to Xg7 is a hydroxyl group.
Exampies of the'quinonediazide compound (Cl) include
-ésters of either 1,24naphthoquinoﬁediazido—4~sulfonic acid .
or 1,2-naphthogquinonediazido-5-sulfonic acid with any of
—dihydroxydiphenylmethaﬁe, 4,4'—dihydroxydiphenylether,
;-15 | 2,3,4-trihydroxybenzophenone, 2,3,4,4" - |
| tétrahydroxybénzophenone, 2,3,4,2",4" -

pentahydroxybenzophenone, txis(4—hydroxyphenyl)methane,



reaction of hydroxyal kyl (meth)acrylate with 5 polyisocyanate; unsaturated
conpounds having an epoxy group such as glycidyl (neth)aclyMareh 2106
(meth)allyl glycidyl ether; wunsaturated acid conmpounds such as
(met h) acrplds6 acid, itaconic acid, (3- (nmeth) acryloxyethyl succinate, (3-
10 (meth)acryl oxyet hyl mal eate, P-(neth)acryloxyethyl -phthalate and '
~3-(neth) acryl oxyet hyl hexahydropht hal at e; unsaturated conpounds havi ng an
am no group such as dinmethylanino (neth) acrylate and di et hyl am no _
(meth)acrylate; 15 unsaturated conpoggpds having an ami do group such as-
(rmet'h) acryl ami de and di met hyl (neth)acryl anmi de; and wunsaturated conpounds
havi ng a hydroxyl group such as hydroxyethyl (neth) acrylate,. :
hydr oxypropyl (nmeth) acrylate and hydroxybutyl (neth)acrylate. 20 O these

di f f er ente yBNQAMBR S r cRYHAGNENE e tihaoRry, ene L -bst(h)-agtybeayiphrenlyd,) -dl-kyl
(meth)acryl ates, styrene,'p- hydroxystyrene, p-isopropenylphenol, glycidyl.

(net h) acr, tLaBh) acrky ;G acid -nhndeeyypakkyh ) -Gret h)acryl ates, etc. may
be prefe#%%%@ﬂﬁgegs f21'Nhréh[2066 82-877§§7 Ag the different nononer, at

1225t ong O AyERG-cComads, A ekl LishuLad e 1< preterably

ene ‘corfpound “i's ‘use % by wei ght, and

‘preferably 30 to 70% by wei ght d.on the 5 tot nt, of all th
Rononer s e 0a <Rbdl prbACREd. 1 Pk EA3a4r AREEFYRD BT Cros (O8) for use

in the first conposition can be obtained. as rubber-like soft fine
part i &l esnatthe ethy ldiede Scoipotn@ xytenza8ehufadi éné as Ween copol yneri zed
- in the above proportion based on the 10 total anount of all the nononers. -
{5uyther, Hyhlr cadypine ngri) wit- [dif- {tlhel ddibfyereypheoydier Leads to exce[lent crack
L | methylethjl}phenyl]ethane.
Desirably, the first photosensitive composition
'_contains the quinonediazide compound (Cly at lO-to 50 parts
10 'by mass; aﬁd pteferaﬁly 15 to 30 parts by mass‘based,onrloo
| parts bf mass of the pﬁenolic resin (B1l) (or the total
~amount of the phénolic resin (Bl) and the phenolic compound
{bl) when tﬁéy are used in combination). When the
propo:tion of.the quinonediazide compdund_(Ci) falls below
15 the lowef limit, the reténtiOn percentége éf layer in non-
photoegposed areas may be lowered and the imégé may not be
obtained éCcufately as designed with a pattern mask. When
the prdpéftion of thé-quinénediazide compound‘(Cl) exceeds
ﬁhé upper limit, the pattern may be deteriorated and the .
20 cbmposition may foam during the curing process.
| (c2) Comgound'cGntaining At Least Two Alkyletherified Amino
l.Gronps In Molecu}er(Curing,Agent):
| The comﬁound containing at least two‘alkyletherified

amino groups in the molecule (C2) (hereinafter referred to




resi stance and durability of the resulting cured layer. "Desirably, the
erosslinked fine particles (C4) used in the first conposit2bManeh2008 nean
particle dianmeter of 15 30 to 500nm preferably 40 to 200nm and nore
preferablgg $6 to 120nm The particle dianeters of the crosslinked fine
particles (C4) may be controlled by any nethod. The control nethod is not
limted to the above. In the case where the particles (C4) are synthesized
by emul sion 20 polynerization, the particle dianmeters can be controlled by
adj usting the amount of enulsifying aggnt to regulate the nunber of
mcells fornmed during the enul sion polynerization. Desirably, the
crosslinked. fine particles (C4) are wused at O to 50 parts by weight,
preferably 1 to 50 parts 21 March 2006 SF-877 28 by weight, and nore

pref er ablas G He 8QPatd aduntweiaght’) hased ion 00 fiardts doympwesd ghtowf t he
phenolic resin (Bl) (or the total ampunt of the phenolic. resin (Bl) and

-the phengli undh { bl whep ddeed ardurined ddqemonhimalli oRjactden the

proportion of the crosslinked fine particles (C4) falls bél'ow the |ower

t
limt, the resultant cured |ayer h Is Lrenmml Shagk RIRRarties.
Wher eas tvﬁetrb?tgjpeorgfr}?eorlr\oLio%/cerr-a%lgl u@ r Ii%%%tm%%%;? r.esuF{t!:g icn de{&eri oration of
‘resolution and heat resjstance of the.cured |a - ‘further 10 it may cause

er
| ovier i ng 632)c oI 1ty QRN GSEr g SPUeti%s TSt R particles with
ot her conponents. Contai nment of the crosslinked fine particles enﬁbles t he
phot oSensina e neeirpoks k3 tord sl A ngl R W Rl ¥ 310D pHXT U B tur ed
- layer that has inproved thermal shock 15 properties. (B) Solvent: The
sol vent (ol netdoy ottt henadysfriamsine compotelwmadiykpraied handli ng
properties or to, control the viscosity or storage stability of the
‘conposi tiea, in which all or part of active methylol groups have
been'alkyletherified. Exemplary alkjl groups include
methyl, ethyl; butyl and mixtures thereof. The curing
10 aQént may contain an oligomer component resulting from
partial self-condensation of the nitrogen-containing
compoUndlr Examples of such curing agents include
hexamethoxymethylated‘melamine,rhexabutéxymethylated
melamine, tetramethoxymethylated glycoluril and
15 tetrabutoxymethylated glycoluril. These curing agents (C2)
| may be used either singly or in combination of two or more
kinds.
Desirably, the first photosensitive composition
contains the curing agent (C2) at 1 to 100 parts by weight,
- 20, and preferably 5 to 50 parts by weight based on 100 parts
'by weight of:the phenolic resin (B1l) (or the total amount
of the phenolic resin'(Bl)'and.the.phenolic compound {bl)

| when they are used in combination). When the proportion of

the curing agent (C2) falls below the lower limit, the



|
|

20 Exanplés of . the solvent (D) include, but not partlcularl{ limited
thereto: ethylene glycol nonoal kyl et her acetates such as &1 Mar@n00§| ycol
mononet hyl et her acetate and ethyl ene gl ycol nonoethylether acetate; 21

- March 20Qf-§F- 877 29 propyl ene gl ycol nonoal kyl ethers such as propyl ene

-gl ycol nnnonethylether propyl ene gl ycol nonoethyl ether,. propylene glycol
nmonopr opyl et her and propyl ene glycol -nonobutylether; 5 propy{ene gl ycol

di al kyl et hers such as-propyl ene glycol dinethylether, propylene glycol .

di et hyl et her,  propyl ene glycol dipropy ether and propyl ene gl ycol

.di butyl etther; propyl ene glycol nonoal kyl et her acetates such as 10

propyl ene. glycol nononethyl ether acetate, propylene glycol- nDnoetherther
acet ate, propylene glycol nonopropyl ether acetate and propyl ene gl coI

- nonobut yl @ihierg acetraite;be el fifesdlam ssstthc Bsnelhyo guldwisbl e heide!

cel l osol ve; 15 carbitols such as butyl carbitol; |actates such as nethyl

lactate, @tdwdcdAcd 3 opdit iRIOA ﬂ}a@t@i_@e@r;drdcﬁﬁw opwhelr&mtgitte),e al i phatic
-carboxyl ates such as ethyl acetate, n- propyl acetate, isopropyl acetate,

n-butyl geetate ; 20 dsobutid RGRIA LI A AGR! alP.ad O W La gt at e,

i sopropyl proplonate n- butyI propi onat e and i sobutyl propionate; other

esters such as net hy y i onat e 3- net hoxypr opi onat e,
met hyl S%E{Ith ijrrb%l r%emtleet%ycio %El) ‘?\}hr cef"ls %%¥ -877 30

,5_ {C3) Thermal Acid Generator:

) The thermal acid generator;(CB}r(heréinafter rgferred,
-to as the_ﬁaaid gengrator fC3)") used‘in the first
éomposition may be any compound that generates an acid when‘
heated at appropriate temperatures, e.g; at 50 to 250°C.

.10 Egamples thereéf include,.but not limited thereto, |
sulfonium salts, diazonium salts, halogen-containing
compounds’ and sulfonate compounds. The generatéd acid
works aé a catalyst to'acceierate the_feactioh between the

' 'falkylethér'gfoups in thé curing égent (CZ) and the phenolic

15 resin. (Bl). |

Examples of the acid generator (€3) include
benzylmethyléhenylsulfonium.hexafluorbéntimonate(
'benzylmethYlphenylsulfonium.hexafluqrophosphate;,
benzylmethylphenylsulfonium tetrafluorobérate,

20 benzylm@thylphenylsulfonium trifiuoromethanesulfonate,
benzyl(4—hydroxyphenyl)methylsulfonium hexafluoroantimbnate,
: benzyl(4—hydrdxyphenyl)methylsulfonium hexaf;uorophosphate,
benzyl(4~hydr§xyphenyl)methylSulfonium_tetrafluoroborate,

benzyl (4-hydroxyphenyl)methylsulfonium.




3- et hoxypropi onate, nethyl pyruvate and ethyl pyruvate; " aronmatic
hydrocarbons such as toluene and xyl ene;" ketones such as 2t kepthaiffie,

3- hept anone, 4-heptanone and cyclohexanone; 5 am des such- as

N-di net h %f?gnanide, N- net hyl acet ami de, N, N-di net hyl acet ani de and
N—nethyl§ rrolidone; and |actones such as y-butyrolactone. These solvents
(D) may be used either singly or in conbination of two or nore kinds. 10
(E) Another Additive : The first photosensitive conposition may further
contain another additive (E), such as,an. epoxy conpound, an adhesion
auxiliary or a leveling agent. Exanples of the epoxy conpounds include
novol ak epoxy resi-ns, bisphenol 15 epoxy resins, alicyclic epoxy resins and
al i phatic epoxy resins. These additives (E) nay be used within limts not

~detri mentgl; fho, Lhg¢Rahasherbabies PlonlBeca0EBOsion. _<Second

Phot osensitive Conposition For Formng Dielectric>.. The second

phot osensi tive conpasition. for formng.a i el Rl Lpese . (A
i ‘nor gani ﬁ§ i%%%?é“%ﬁ?%ﬁ?tgonBF%%ghggégégﬁggﬁé&Sgggﬁﬁgrggﬁﬁfgﬁese(A-|)

having a_mean particle di aneter__of ss than. 0. 05m and inorg@nic fine

I
particl ePepEENEAiagRRiHE &ShERT LHQTOPOTE thr aREEF ISP IRGC EES t han 0. 05m
21 March 2006 SF-877 31 (B) an al kali devel opable resin; (C) an additive,
whi ch i s t& igHocoased hgarstdtonates) naphdhegersaarZPiUP) a sol vent and (E)

3 anot her additive. The second photosensitive conposition can be prepared by

kneadb ng Hehesd voarpanémbs atiet, h aadk me@lidhadeckddgzenig®  nill, a mxer, a
honnnixer,_a ball mll or a bead nill. :
| trifluoromethanesulfonate.
Desirably, thé first photosensitive composition-
_confains the acidrgenerator (C3) at 0.1 to 10 parts by
weight, and-preferébly 0.5 to 5 parts by weight.baSed on
iOi 100 parts by weight of.the phenolic.resin {B1) (or the
total-amgunt of the phénolic resin (B1l) and the phenolic
coﬁpound (bl}) when they are used in combination). When the
pfoportion ;f the acid generator (C3) falls below the lower
limit,  the résultant cured product may have poor solvept
15 resiStance.l.Whereas the proportion ovér the upper limit
| may result in lowering of electrical-insulating properties.
(C4) Craéélinked Fine Particles:
The crbsslinked fine particles (C4) to be used in the
firstlcomposition may be any particles provided that the -
20- polymer making up the particles has Tg of not higher than
: 0°C. Preierably,Athe crosslinked fine particles are
. obtained by éopolymeriZing a crosslinkéble monomer

| {(hereinafter referred to as the "crosslinkable monomer")

which has at least two unsaturated polymerizable groups




This second conposition prepared as above is in paste 10, formwth a
fluidity sufficient for coating applications. Ideally, thé&lMasdoioey
t hereof ranges from 10 to 100,000 nPas, and preferably from50 to 10, 000
nmPas. Al gpq-desirably, this second photosensitive conposition is capable
of form ng, upon heating at tenperatures not higher 15 than 500C., a
dielectric that has a dielectric constant of not less than 20 and a
dielectric |l oss tangent of not nmore than 0.1. Hereinafter, each conponent
of the second, photosensitive conposhgion will be descried. 20 (A)
I norganic Particles: The inorganic particles (A) for the second
conposition should conprise inorganic superfine particles (A-I) having a
mean particle dianmeter of |ess than 0.05m and inorganic fine particles
(A-11) haMmithg okeMBan Rkt iddlfEc2bnhnohoRe86 IBe871ndZ tdirameferret not | ess
than 0.05m The inorganic particles wused herein may be those used in the
first cogpositian waen ¢clhe rahRyeneendit onsiate isaldedficedd Fo itprove the
di spersibility of the inorganic 5 particles (A) in aqueous nedia, they may
‘be sui tahl surface-treat it il - ~al um ke fBesi rably,
t he secogﬁ%bﬁgfgégﬁgftf§)C@%ﬁ%%%??%ghb%%gﬁtgﬁgg%%hg&F%%?5§§F§. superfi ne

0 parts by

particles (A1) at 1 to 30 arts by nass, an% pref, raq% t

mass, andakdiciesi dddamad fliheHHAh (l}llé’g'eefA-t oA §t899 %e%ragja]‘rzﬁf's by

.mass, and preferably 95 to 80 parts- by mass based on 100 @grts by mass of

t he i hor gdrs cligdetiesitegionomer e @s&USctione lalfhwaH Rdfgani-¢3articles in

the above proportion |eads to a high packing density of the particles so

t hat t he gl ymesdlziie direluget,r istiabamshay eagbiaxgh dieglasstr P8 dénst ant . The

‘mean particle dianeter of the inorganic particles,

o .~ isocyanate or hydroxyl group, and is such that the
resulting copolymer for making up the crosslinked fine
particles (C4) has Tg of not higher than 0°C.

10 o Exemplary crosslinkablermdnomers include compounds
with‘plural_polymerizable unsaturated group$, such as
divinylbenzene, diallyl-phthalate, ethylene glycol
di(meth)acrylate, propylene glycol di (meth)acrylate,
trimethyloipropane tri(meth)acrylaté, pentaerythritol

SN 15 'tri(meth)acrylate, poiyethyiene glycol di(meth)acrylate and

polyprop?lene.glyCol di (meth)acrylate. On these,
divinylbenzene 1is preferable.
in preparing the crosslinked fine particles (C4) for
ﬁse‘in.thé-first composition, the crosslinkable monomer is .
20 'preferably‘used at 1 to 20% by weight, and more preferably
2 to 10% by weight based on the total amount of all the
monomers to be copolymerized.

Examples of the different monomers include:

diene compounds such as butadiene, isoprene,




i.e., that of the whole of the inorganic superfine particles (A-i) and the
inorganic fine particles-(A-I1),. is preferably between 02005ren200 Om
nore preferably 0.02 20 and 1.0m still preferably 0.02 and 0.8m and
particul ajfgpspreferably 0.02 and 0.3m Further, the D Dn ratio (Dw

wei ght - average particle diameter, Dn: nunber average particle diameter) is
preferably not less than 1.05, nore preferably not less than. 1.1, stil
preferably not 21 March 2006 SF-877 33 less than 1.2, and particularly
preferably not less than 1.25. Wth tje Dw Dn rati o being | ess than.
1.05,. those dielectric particles will have a | ow packing density when a
dielectric layer is formed thin so that the | eakage current 5 may
-unfavorably increase. In the second photosensitive conposition, the anount
of the i nongamgiparddides, (A)ldiapmdnanandt 1 pb-psapeadiares; particles (A1)
and fine particles (A-11)) is preferably 20 to 95% by nass, preferably 40

to 90% by nmss,andeyed G preher i Hhd® S2% s mass on the basis of
100% by mass of the total amount of the conponents (A) , (B) and (C5)

(B) Alkalj qggelo | e. Resjn: Th | kal i _devel opabl e resin (B): used in the
second CGW% %??%?&#ﬁ%t%h Qhﬂﬁéﬁ?f%%g%?ﬁﬁg%?f?£§9?’W%ich is a 15 property
of being-dissolved by an al kali ne devel oper. In oiher wor ds, the alkal
'devel'opatﬁf}]ic.tlipq‘%ﬂ%%%‘? Y Lot Wt Ly ArREHOXSREBY PR T ey desired
devel opnent can be acconplished. Various resins can be used as the al kal
devel Spabsttéroe crekom 1) Lan duiddait esreherabs - i it tide® (e ATyl i ¢
resins, hydroxystyrene resins, novol ak resins, polyester resins, polyimde
resins, nyirortrieke nstaeemk pol yaitthieri . denabsipe. 2l dhelster bl kal i
 devel opabl e resins (B), (meth) acrylic resins are preferable.

fumarate; o

unsaturated amides such as {meth)acrylamide, N,N’-~

methylenebis (meth)acrylamide, N,N’-
10 ethylenebis(meth)acrylamide, N, N’ -
hexamethylenebis (meth)acrylamide, N-
hydroXymethyl{meth)acrylamide, N-(2-
| hydroxyethyl)(meth)acrylamide, N, N-bis (2=
hydroxyethylf(meth)acrylamide, crotonic amide and cinnamic
15 amide; -

(meth)acrYlates such as methyl (meth)acrylate, ethyl
(meth)acrylate, propyl {(meth)acrylate, butyl (meth)acrylatg,'
hexyl (meth)acrylate, lauryl (meth)aérylate, polyethylene
glycol (meth)acrylate and polypropylene glycol -

- 20 Imeth)acrylate;
aromatic vinyl compounds such as styrene, a-
‘methylstyrene, o-methoxystyrene, p—hydroxystyrene and‘p—

- isopropenylphenol;

epoxy (meth)acrylates resulting from the reaction of




21 March 2006 SF-877 34 Particularly preferred exanpl es thereof include:
copol yners .conprising a nononer 'having a carboxyl group (B2Maftre2@f6naft er
referred to as "nononer (b2) ") and another copol ynerizabl e nononmer (b4)
(hereinagfgryreferred 5 to as "nononmer (b4) ") ; and copolyners conprising

. a nononer (b2), a nmononer having an epoxy group (b3) (hereinafter referred

to as "mononer (b3)") and a nmononer (b4). Exanples of the nononer (b2)
(nmononers having a 10" carboxyl group) include acrylic acid, nethacrylic
acid, malefic acid, fumaric acid, crogenic acid, itaconic acid, citraconic
acid, nmesaconic acid, cinnam c acid, nono(2- (neth)acryl oyl oxyethyl)

-succi nate and oi - carboxy pol ycaprol act one nono(net h)acryl ate. 15 Exanpl es
of the nonomer (b3) (nonomers having a epoxy group) include glycidyl

acryl at edigliyeiidyll. metikaco¥l hi epheglojciady diglechyyac efhare 0 fgiGloic@yr
a-n-propyl acrylate, glycidyl a-n-butylacrylate, 3,4-epoxybutyl acryl'ate, .
3, 4- epoxybut y)i thethaenykateli6, dcapoxyepioklyadkyyl dinethd atrzdageoxyhept yl

nmet hacryl ate, 6, 7-epoxyheptyl a-ethylacryl ate,

- N-[4-(2, 3:.epaxypro 723 Pzl I hamcdmard
N-[4-(2, F-%gﬁoié% 8,%%%%"”% gmgﬁheqt%#ﬁ%%gﬁg]regggﬁ[ gcr yl am dg. - Exanpl es of

- the nmononer bﬁ“(ﬁ&iﬁ?&%ﬁ??ﬁ?%?wzkﬁgfggggF‘lé%é?W§%hpOpOlynerizable nonomer

i nclude: & (e yacrylate, n--butyl.
(meth)acrylate, n-lauryl (meth)acrylate, benzyl (neth)acrylate and
di cyct opeRlarplocyi®@RFacryl ate; (meth)acryl ates other than the nononers
(b2) and (b3) S ,
‘ o unsaturated compounds having an epoxy group such as
! .glycidyl (meth)acryléte and {(meth)allyl glycidyl ether;
unsaturated acid'coméounds such as (meth)acry;ic acid,
itaéonicacid;‘B;(meth)acryloxyethyl-succinéte, p-
10 '_(meth)acrfibxyethYl maleate, ﬂ—(meth)ac;yloxyethyl
phthalate and B;(meth)acryloxyethyl hegahydrophthalate;
unséturated compounds having an amino group such as
dimethylémiﬁo (meth)acrylaté and diethylamino: |
(méth}acrylaté;
15 - L .unsaturated compounds having an.amidd group such as
(metﬁjacrylamide-and dimeﬁhyl (meth)acrylamide; and
ﬁﬁséﬁuréted compounds having a hydroxyl g;oup such as
_hydroxyéth?l {meth)acrylate, hydroxyprppyl {meth)acrylate
and hydroxybutyl (ﬁéth)acrylate. : _
20 . Of these different monomers, butadiene, isoprene,
(meth)actylonitrile, alkyl (metﬁ)acrylates, styrene, p-
,Hydroxystyrene, ?—isopropenylphenol, glycidy}

(meth)acrylate, (meth)acrylic acid, hydroxyalkyl

(meth)acrylates, etc. may be preferably used.




(for the copolynmers conprising the nononer (b3)); aromatic vinyl nononers
such as styrene and a- nethyl styrene; conjugated di enes su2hMasch#d0adi ene
and i soprene; and 10 nacronononers having a pol ynmerizabl e unsaturated
group, egf.g7za (meth)acryloyl group, in one termnal of its polymer chain,
such as polystyrene, polynethyl (nmeth)acrylate, polyethyl (meth)acrylate
-and pol ybenzyl 15 Because of the presence of copol ynerized conponents
derived froma nononmer having a carboxyl group of the nononmers (b2) and/or
(b3) or a phenolic hydroxyl group, they copolymers conprising the nononers
‘(b2) and (b4)-or those conprising the nononers (b2), (b3) and (b4) have
the alkali 20. solubility. In particular, the copolyners conprising the
nmononers (b2), (b3) and (b4) are preferable fromthe viewoints of
di spersion stahbkl thy &orfthentnaoganie, partiehss OAp &nddsolfubiikinty . by an
al kal'i ne devel oper after-nentioned. Preferably, the copolyner contains 21
Mar ch 200685, 84%, 3pateTRANGRY Wbk ddeniyedsf pemrthepnemeid.(b2) -at 1.
to 50% by mass, and particularly preferably 5 to 30% by nass, and those
~derived fromt noppner, . % S oRanfj cul arly
prefer a’beD;?S%rta%Eié{O%%ﬁ? ﬁ%%gl@ cg)hlg%t tn?;sgg (ﬂi‘g)réfi\r/rgg Froor%%tn%g rmbtr%’orrer (b4) at 1
- to 98% by mass, and. particularl referably 40~to 9Qp by mass. The al kal
-devel opalicéI¢si ALERP FﬁeFﬁ'lgééﬁn%O 8§ﬁp §i¥F&H%%r‘€§Fa Pf‘%%f a
mass- aver age nol ecul ar weight in terns of polystyrene as. neasured by GPC
(her €% nattcdal poopatepfedlio tAS FOROMPIEhEC" REs SORPYEGE If5i%cul ar wei ght
(My) ") of 5,000 to 5,000,000, and nore preferably 10,000 to 300, 00.0.
" Desirably, theTsecondsphbhosdnsinievpactapbsiti(6A) Eomt disgs inh&hgl kal
.devel opable resin-(B) at 1 to 500 parts
first composition can be cobtained as rubber-like soft fine

particles when the diene compound such as butadiene has
been copqumeﬁized in the above proportioh based on the
10 total émount of all ﬁhe monomers.- Further, the above
amount of the differenf monomer leads to excelleﬁt crack
resiétance and durability of the ;esulting cured layeri
,Desirébly, the crésslinked fine particles (C4) used
in the firsérbomposition have a méan particle diameter éf
~ 15 30 to 506ﬁm, preferably 40 to 200nm, agd more preferably 50
to 120nm. The pérticle diameters of the'crOSSlinked fine
particles‘(c4).may.be contfolled by any method. The
control method is not limited to the above. In the case
where fhe'particlés (C4) are synthesized by emulsion .
20 polymerization{ the particle diaméters can be controiled by
'adjusting the.amount of emulsifying ageﬁt to regulate the
number of micells formed during the emulsion polymerization.
Desirabiy, the crosslinked fine particles (C4) are

. used at 0 to 50 parts by weight, preferably 1 to 50 parts



15 by mass, preferably 10 to 500 parts by mass, and nore’preferably 10 to
200 parts by mass based. on 100 parts by mass of the inor@aMacctp2006 cl es
(A). Also desirably, the content of the alkali developable resin (B) in
" the secor%gsg?rrpOSi-ti onis 1 to 60% by mass, 20 preferably 2 to 40% by nass,
and nore-preferably 5 to 30% by nmass on the basis of 100% by nmass of the
total anount of the conponents (A), (B) and (C5). The second :
phot osensitive conposition nay contain another resin than the alkali _
devel opabl e resin, such as a 21 March,2006 SF-877 37 bisnal ei m de resin or
an epoxy resin. (C5) Photoaaid CGenerator: The photoacid generator (C5) is a
conpound whi ch generates an acid on exposure to radiation. Exanples 5
t hereof include 1, 2-benzoqui nonedi azi dosul fonic acid esters, '
1, 2- napht %gi nedigzi desd fanife rathd estey 30 akts by weight
benzoqui nonedi azi dosul foni ¢ acid am dés and 1,2 .
napht hoqui_nongdi azi dosul f.oni,g,-agi. m ) 1 fd1C « exadiR] ihncidyde the
1, 2-qui ﬁjc?r?ee&egﬂ eoqjgc?r?p%tusn&% ﬁgéslglrhl gge?glﬁsﬁﬁﬂédglﬁjfc- Sensi tie(\?e )Sydstems" by
J. Kosar, pp. 339-352 1965) John Wl ey- & Sons, C. Yor k) and
" Phot or editt "totR} R dﬁkéestph&.”%lﬁgrﬁ%”l\/c% v H | Vﬁ,e I nc.- (New
York) O the above conpounds, those exhibiting excellent 15 .
post -i rr adienaldr emRpEEndL) hare thes REE IR Yardgd il dets 8oonm
are preferable; listed as exanples are ester - conpounds of ' _
1, 2- benzainémanedipazipo sl dbrite avicgsliigked fine particles (C4)
napht hoqui nonedi azi do-4-sul fonic acid or 1,2 :

- napht hoqui nonediaziwo-tee siéenicingia, d thid hrenyl ofnt2, Qyred 2ARyer may
~ trihydroxybenzophenone, 2,3, 4,4'-tetrahydroxybenzophenone,

3" - met hoxye2, 'Y @%Xﬁﬂﬁ%ﬁﬁﬁ%ﬂ@ﬂeWﬁéﬁgadiﬂﬁe- roportion
tetranet %V%E’%ﬁﬁﬁﬁﬁ%m phenyl nmet hane, 4,4'-[I-] éri) - _

over the upper limit may result in deterioration of
résolution and heat resistance of the cured layer; further
10 it may éause lowering of compatibility and dispersion
properties of the particles with other_components;
Coﬁtéinment of the crosslinked fine particles enables the
photosénsitivé composition for forming a dielectric to
provide a cured layer-that haé iﬁproved thermal shock
ﬁt? 15" propé:ties.
(D) SoiVen#:‘

The‘solvent (D) is incorporated in the first .
composition to improve handling properties or to, control
fhe viscosity or storage stability of the composition. -

: 20 Examples of the solvent (D) inclﬁde, but not particularly
limitéd thereto:_

ethylene glycol monoalkylether acetates such as

ethylene glycol monomethylether acetate and ethylene glycol

monoethylether acetate;



(1--(4- hydroxyphenyl)-1-nethy. | ethyl)phenyl] ethyl .idenéldiphenol and

2,4, 4-trinmethyl-2',4",7-trih.ydroxy 21 March 2006 SF-877 3&1 March 2006
2--phenyl flavan. The content of the photoacid generator (C5) is preferably
5to 1008%%55 by mass, and particularly preferably 10 to 50 parts by nass
based on parts by 5 mass of the alkali devel opable resin (B). The

phot oacid generator (C5) in a content belowthis lower limt generates an
acid in too small anount upon absorption of radiation. Therefore, the
solubility for an alkaline aqueous solgition will not change between before
and after 10 the conposition has been éxposed to radiation. This wll

result in difficult patterning, and the pattern may have a problemin heat
resi stance. Whereas the. photoacid generator added over the upper limt

Wil remain in g Subtantd lcATHHod {1 NEISIPORId O ik cxpeses to 15

radi ation only “time. Accordingly, the insolubility for an

al kal i ne ueous sol uti,o i1l _beco { develpppent may be
di fficul tga]g’sccgl. r%%%???th&%k}ea%l Vv r%léggo%%?g%%p&&%%@v% conposition
contains the photoacid generator (C5) at 0.1 to 30%Db SS, - 20 preferably
0.5 to 20WpaRY HeRe, I1¥sel mRreRruretabhyr 1284 %%Y%%Jy‘?rgﬁ';‘sy%%]sed on 100% by
- mass of the total anmount of the conponents (A), (B) and (C5). (D) Sol vent:
~The secombrphotiogkssherve conposition may optionally . 21 March 2006 SF-877
©39 contain a solvent (D). The solvent (D) preferably has the follow ng
propesties: propylene glycol dialkylethers such as propylene :

‘glycoi dimethylether, prdpylene glycél dieﬁhylether,
. propylene gl?col dipropylethér and propylene glycol
dibutylether; .
propylene glycol monoalkylether'acetaﬁes such as
iO ‘propfléne glycdl.monomethyléther acetate; prbpylene glycol
: ménoethylether acetate, propylene glycol monopropylether
. acéﬁate and propylene glycol monobutylethe: acefate{
cellosoives such as ethyl cellosdlve and butyl
cellosolve; J
15 ' cérbitols such as butyl carbitol;
lactateé suchras meﬁhyl lactate, ethyl lactate, n-
éropyl 1a¢tate ahd isoprppyl lactate;
aliﬁﬁatic carboxylates such.as ethyl acetate, n-
bropyl acetate, isopropyl acetate,'n;butyl acetate,

20 isobutyl acetate, n-amyl acetate, isoamyl acetate,
 isopropyl propiopate, n-butyl propionate and isobutyl
propionate;

othér eéters such as methyl 3-méthoxypropionate,

ethyl 3-methoxypropionate, methyl 3-ethoxypropionate, ethyl




it has a good affinity for the inorganic superfine particles (A1) and the
inorganic fine particles (A-Il), it has .a good sol ubility2fdartth2008l kal i
devel opable resin (B), the photoacid generator (C5) and an opti onal
additivef%ﬁ%ﬁafter-nentioned, it can inpart an appropriate viscosity to the
109k _

second otosensitive conposition,. and it can be readily evaporated by
drying.. Exanples of the solvent (D) include: ketones such as diethyl

ket one, nethyl butyl ketone, dipropyl ketone and cycl ohexanone; 15

al cohol s such as n-pentanol, 4-nethyl-2-pentanol, cyclohexanol and

di acet one al cohol; ethereal alcohols stch as ethyl ene glycol nononethyl
ether, ethylene glycol nonoethyl ether, ethylene glycol .nonobutyl ether,

propyl ene gl ycol nononethyl ether and 20 propyl ene gl ycol nonoethyl ether;
al kyl esters_of saturated ali i Arbaxyl iG AL ' as n-butyl
acet ate a ﬁe%my%%oé%laqnea?cei’aé%h%%%%iEgspes er's such- asﬁét T iact'ate and
n-butyl lactate; and 21 Narch 2006 SF-877 4% t her esters §yg§_as nmet hyl
cel | osol ve acet#i@atdthfiydraq Ve %{Hgi ate, O;ejtr“(%’)ﬂ é_’ﬁbé_ gi¥%/<6tS? monomet hy!.
et her ~acetate and et hyl - 3-et hoxy propionate. .These solvents may be used
ei ther singly dretianesombiohatisor? dfeRiAN Qe oy dptidenerhe! THR GO t he
solvent (D)-.in the second conposition can be appropriately determned to
obtain a agwodyflavekirddrte;. Desirably, it is in the range of 1 to 10,000
parts by nmass, and preferably 10 to 1,000 parts by 10 nass based on 100 -
partssby mass Hfidde el ganing- anétgy BSordide, N-methylacetamide,
_ N,N—dimethyladetamide and'N—methylpyrrolidone; and
1actones such aS'y—butyrolactone.
These solvents (D) may be used either singly or ‘in
combination of two or more kinds.
10 (E) hnothér—Additive:-
‘The first photosensitive composition may further
contain another additive (E), such as an epoxy compdund, an
adhesion auxiiiary or a leveling agent. Examples cof the
EPOXY compounds include novolak epoxy resins, bisphenol
15 époxy .resins, alicyclic epoxy resins and aliphatic epoxy
resins. These additives (E) may be used within limits not
detrimental to the characteristics of the composition.
~ <Second Photosensitive Composition For Forming Dielectric>
The second photosensitive composition for forming a -
- 20 dieléctric comprises:
() inorganic particles which comprise inorganic -
- superfine particles (A-1) having a mean particle diameter

of less than 0.05pum and inorganic fine particles (A-IT)

having a mearn particle diameter of not less'than 0.05um;




(E) Another Additive: In addition to the above conponents (A) , (13) and
(C5), ‘the second photosensitive conposition may optional | y21$acadn2Qen

anot her additive (E). Exenplary additives (E) include a plasticizer, an
~adhesion apxibyiary, a dispersant, a filler,. a storage stabilizer, an
anti-foam ng agent, an antioxidant, an ultraviolet |ight absorber, a

| eveling agent and a devel opi ng accel erator. 20 (i) Adhesion Auxiliary:
For use as the adhesion auxiliary, at |east one coupling agent can be

sel ected fromsilane coupling agents, afum num coupling agents, titanate
coupling agents and zirconate coupling agents. O these, silane coupling 21
March 2006 SF-877 41 agents such as a conpound represented by the fornul a
(6) ((alkyl) al koxysilanes having a saturated al kyl, group), which.can
achi eve sufficiepi adheskabii develapapebyrsgnhl -anounts, are preferably
used.. 5 CpH2p+i Si-(OCnH2m+(} a OCnH2n+i) 3-a (6) 10 wherein pis an integer

~of '3 to 20, misgcAnahnkgaeti oL dnien 3s A pBoBBathbegehe®htbrt @c§);:and a is
an integer of 1 to 3. The indicator p for carbon nunber in the saturated '

al kyl group 4 gggna?9n13 to 20, and preferably 4 to 16. Exanples of the
si | ane coup |n agent’s Yof the formul a (6) include: saturated al kyl -

di et hyl nEthox si |l ane a=1, n=1) such as n-propyl dinethyl nethoxy
si | ane, n-butyl n%tﬁ?fV%EFh8§§FS|Iane n-decyl dimethyl nethoxy silane,

5 (E) another additive.
The Second phdtosensitive compositioh can be prepared
by kneading théée components_with a kneader sﬁch as a ;oll.
mill, a mixef, a homomixer, a ball mill or a bead mill.
This second composition prepared as above is in paste
1o,_ form with a fluidity sufficient for coating applications.
Ideally, the viscosity thereof ranges from 10 to 100,000
mPé-s, and preferébly from 50 to 10,000 mPa-s. Also
desirably, this second phqﬁosénsitivercomposition is
-Cépable'of forming, upon heating:at temperatures not higher
ﬂik' 15 than.50d°c,,a dielectric that has a dielectric constant of
not less than 26 and a dielectric loss tangeﬁt of not more
. than 0-1‘. |
Hereinaftef, each component of the second ..
.photosénsitive composition will be descried.
20 (A) Inorganic Particles:
The inorganic paftibles (A) for the éécond
composition should comprise inorganic superfine particles
(A—I) havingla mean particle diameter of less than 0.05um

~and inorganic fine particles (A-II) having a mean particle



15 n- hexadecyl dinmethyl nethoxy silane and N-ei cosane difrethyl nethoxy
silane; saturated al kyl diethyl nethoxy silanes (a=1, ml, 21 Mz2¢h 2406h as
n- propyl diethyl methoxy silane, n-butyl diethyl methoxy silane, n-decyl
di et hyl nethoxy silane, n- 20 hexadecyl diethyl nethoxy silane and
n-eicosaﬁ@*ﬁ?ethyl met-hoxy silane; saturated al kyl dipropyl mnethoxy
silanes (a=1, n¥l, n=3) such as n-butyl dipropyl nethoxy silane, n-decyl
21 March 2006 SF-877 42 dipropyl nethoxy silane, n-hexadecyl dipropyl

met hoxy sil ane .and n-ei cosane dipropy% met hoxy sil anes; saturated al kyl

di met hyl ethoxy silanes (a=l, me2, n:%) such as n-propyl dinethyl ethoxy
silane, ‘n-butyl .5 dinethyl ethoxy silane, n-decyl dinethyl ethoxy silane,
n hexadecyl dinmethyl ethoxy silane and n-ei cosane di methyl ethoxy sil ane;
saturated al kyl diethyl ethoxy.silan a=1 = S 1-propyl
di et hyl &HRFQFed |°3£1é’?6tniﬁﬁsy|¥hf6‘ ?ug’t%#&\ etTﬁgiéné’ﬁE‘Sﬁ%? E-gg§%§|l%§? et hyl
et hoxy silane, n hexadecyl -di.ethyl ethaxy .sil ane and, n-ei i et hyl

et hoxy siliSsve hedsiay &taéfd%ﬁ TR b’rs(?&/ll%tt%’o%(?lsﬁsﬁtances 5 as(;i%?%z@gr%:s)
~such as n-butyl dipropyl ethoxy. silane, n-decyl 15 dipropyl ethoxy silane,
n- hexadedyle @W@pﬁorgﬂféﬂﬂ%iqr&néa&ﬁ@ﬁ%ﬁéﬁcosane di propyl ethoxy sil ane;
saturated al kyl dinethyl propoxy silanes (a=1,.n¥3, n=1) such as n-propyl
di met hyl propofy sSkiparnee rhebatipperdimdttily mriogdyey $19rgd&icn- decyl

di met hyl propoxy silane, 20 n-hexadecyl dinethyl propoxy silane and

n- ei -cgsag@ldﬂirmtéyl(pgr GROXusIduaneiedsat, urtdteed red Kyibe diwittadlypr opoxy sil anes

(a=1, n¥ 'n=2) such as n-propyl diethyl propoxy silane, n-butyl
surface-treated with silica, alumina or the like. '
Desirabiy, the second photosensitive composition
contains thé‘inorganic.superfine pérticles {A-T) at‘l to 30
' parts by.mass; and préferably 5 to 20 parts by mass, and
10 the inorgénic fine pafticles (A-TIT) at 99 to 70 parts by
mass, and preferably 95 to 80 parts by mass based on 100
parts by mass of the inorganic particles (A)}. The use of
the-abové*in@fganic particles in the abéve proportion leads
to a Hiéh paékiné density of the particles so that the
15 -resultiﬁg_dielectric can have a high dielectric‘COnstant,
| 'The meén particle diameter of the indrganic particlésr
i.e., thaﬁ of the whole of the inorganic superfine
-‘particiesA(A—I) aﬁd'the inorganic fine particles (A-II}, 1is
_?referabij betwéeﬁ 0.005 and 2.0um, more preferably 0.02 -
20 and 1.0pm, still preferably 0.02 and 0.8pm, and
particularly‘preférably 0.02 and 0.3um. Further, the_bw/Dn
" ratio (Dw: weight-average particle diémete:L-Dn: number-
a%erége éérticle diameter) is‘préferably not less than 1.05,

more preferably not less than 1.1, still preferably not




di et hyl

si | ane;

~n-butyl
n- hexadecyl

si | ane;

n- propyl-
~methyl di nmethoxy silane, 10 n-hexadecy4s nmethyl di nethoxy silane and

propoxy sil ane, n-decyl dlethyl propoxy sil ane, 21 March 2006
SF-877 43 hexadecyl diethyl propoxy silane and n-ei cosane &f Mar12486opoxy
saturated al kyl di propyl propoxy silanes (a=l, m3, n=3.) such as

.@pyl propoxy silane, n-decyl.5 dipropyl propoxy silane,

i propyl propoxy silane and n--eicosane di propyl propoxy

saturated al kyl nethyl dinethoxy silanes (a=2, m=l, n=1) such as

nmet hyl di net hoxy silane, n-butyl nmethyl dinmethoxy sil ane,

n- ei cosane nethyl dinethoxy silane; saturated al kyl ethyl dinethoxy

si | anes
n- but yl

(a=2, in=1, n=2.) such as n-propyl ethyl dinethoxy silane,’

n- decyl

et hyl di nethoxy silane, n-decyl ethyl dinmethoxy silane, n- 15
hexadecyl 1 &3 hyt nghh MBLHOXIn S dANE ANt Pt ¢ 698 88La181 NYhodi IBEBOXYagI | ane;

' saturated al kyl propyl di ret hoxy silanes (a=2, n¥l,, n=3) such as n-

but yl

nethyl

propyl - oX C | il adecyl
propyl fngés}:oxéq %ar@/gﬁdx tétggg);galnne p:}r%)g;%&nét ﬁjﬁy g‘?‘?ﬁéﬁe -
oo il e 2 o s (o2 e Al a0t
di et hoxy silane, n- hexadecyl %% dlethox S|Iane and n- ei cosane

21 Nhrch‘%U@h3§F18q7l%M¢%h%ﬁtﬁﬁ@m | Epen §8t%?%¥é@“alk?? 38Ry FUgdr&lhoxy

si | anes

10

15

20

(a=2, nmr2, .n=2) such as n-propyl ethyl diethoxy silane, n-b

: ethyl5(ﬂmawoxwfsv¢§ﬂhiyrﬁmkﬂgﬂSQﬂhyI di et hoxy sil ane, . n--hexadecy

In the second photosensitive composition, the amount
of the inorganic particles (A) (total amount of superfine

particles (A-T) and fine particles (A-II)) is preferably 20

'fto 95% by mass, preferably 40 to 90% by mass, and more

:preferably &0 to 85% by mass on the basis of 100% by mass
of the total amouht of fhe componehts (pry, (B) and (Cé).
(B).Alkali Developable Resin:

The alkali developable.resin (B) used in the second
composition.ﬁas an "alkali developability", which'is a
property of being diséolved by an alkaline developer. In
otherrworda,'the alkali developability is understood as an
alkali soiubiiity whereﬁy desired development can be
accompliahed.

Various resins can be used as the alkali developable-

utyl

resin (B) and examples thereof include (meth)acrylic resins,

hydroxystyrene resins, novolak resins, polyester resins,

~ polyimide resins, nylon resins and polyetherimide resins.

Of these alkali developable resins (B), {meth)acrylic

resins are preferable.



5 et hyl diethoxy silane and n-ei cosane ethyl diethoxy silane; saturated

al kyl propyl diethoxy silanes (a=2, m2, n=3) such as n-bat WMarghr2806|

di et hoxy silane, n-decyl propyl diethoxy silane, n-hexadecyl propyl

di et hoxy silane and n- eicosane propyl diethoxy silane; 10 saturated al kyl
“nmethyl diShrdpoxy silanes (a=2, me3, n=1) such as.n-propyl nethyl dipropoxy
silane, n-butyl rmethyl. dlpropoxy silane, n-decyl nethyl dipropoxy sil ane,
n- hexadecyl methyl dipropoxy silane and n--eicosane nethyl di propoxy
silane; 15 saturated al kyl ethyl dlprQRoxy silanes (a=2', .nm=3, n=2).. such
as n-propyl ethyl dipropoxy silane, n-butyl ethyl dipropoxy silane,
n-decyl ethyl dipropoxy silane., n- hexadecyl ethyl dipropoxy silane and

n- ei cosane et hyl dipropoxy silane; 20 saturated al kyl propyl dipropoxy

PSR RN e SIS L. §U§Qe%§r%p%¥gmgpggykhgkewpmemdeane n- decyl

propyl dlpropo exadecyl” prop i propoxy sil ane and

‘n-ei cosane propyl dlpropoxy si |, ane; saturated t ri‘net hox S|Ianes
(a=3,. mel) suck°R® Lymegsy cHIPEGE 18E. 87?°ﬁ§mﬁr Pgt?lﬁgfﬁbx§'5|lane
n--butyl trimethoxy silane, n-. dec trlnethoxy S|Iane n- hexadec

tri met hoxgraid atie) ad@emeeﬁ@6§&ﬁeIﬁﬁ%ﬁéﬁﬁb%@ gisl AFenaaTur dted a
triethoxy silanes (a=3;, mr2) such as n-propyl triethoxy silane, n-butyl
tri et hoxyarsidiane capodgaplr izabdtehmonagidrang4 ) n-(hexadenf tar |@ﬁﬁ¥x3§ﬁd5| | ane.
and n eicosane triethoxy silane; and saturated al kyl tripropoxy silanes

(a=3, sm 3)o SHch@momr@rylt;r igpyopoxy silane, n-butyl tripropoxy silane,
n . 10. decyl tripropoxy silane, n-hexadecyl tripropoxy silane and

n-'ei cosane tr'QkﬁEﬁ@%e%%léBﬁprlslng a monomer (b2), a mpnomer

having an epoxy group {b3) (hereinafter refeﬁred to as
ﬁmonomer (b3)") and a'moqomer (b4) .
Examples of the ﬁonomer (b2) {(monomers having a
10 ,carboxyl groupf includa acrylic acid, methacrylic acid,
maleic acid, fumaric acid, crotonic acid, itaconic acid,
citraéonia acid, mesa@onic'acid, cinnamic acid, mond(Z“
.(meth)acryloyioxyethyl) succinate and @-carboky;
polycaprolactone mono (meth)acrylate.
-15_ - Examples of the monomer {b3) {(monomers having“a epoxy
groupi:include glycidyl aqrylate, glycidyl methacrylate,
o glycidyl a—ethylacrylate, glyéidyl a-n-propylacrylate,
.glycid§l a-n-butylacrylate, 3,4—epdxybuty1 acrylate,r3,4~
fepoxybutyl'methacrylaté, 6,7—epoxyheptyl aqrylate, 6, 1-
20 .ePOXYhaptyl methacrylate, 6, 7-epoxyheptyl a-ethylacrylate,
N;{4~(2,3—epoxypropo%y)—3,5wdimethylbenzyl] acrylamide and
: N-{4—(2,3—éppxyproboxj)—3,5~dimethy1phenylpr0pyl]7
‘aarylamide.‘

Examples of the monomer {b4) which is a



The above conpounds may be used either singly or in conbination of two or
more kinds. OF these, particularly preferable are n-butyl 23 Marcm200toxy
silane, n-decyl trinethoxy silane, n-hexadecyl trimethoxy silane, n-decyl
di met hyl ﬁg@ﬂoxy sil ane, n- hexadecyl dinethyl methoxy silane, n-butyl
triethoxy 'stl'ane, n-decyl triethoxy silane, n-hexadecyl triethoxy, silane,
n-. decyl ethyl diethoxy silane, n-hexadecyl ethyl diethoxy 20 sil ane, '
n-butyl tripropoxy silane, n-decyl tripropoxy silane and n-hexadecyl
tripropoxy silane. Desirably, .the secgﬁd phot osensi tive conposition
contains the adhesion auxiliary at 0.001 to 10 parts by nass, and
preferably 0.001 to 5 parts by mass based on 100 21 March 2006 SF-877 46 5
parts-by nass of the inorganic particles (A). (ii) D spersant: The o

~ di sper sa”éowfﬂxéﬁzéﬂ% i O QY GiRanidec! es (A) s preferably a fatty

acid; espectally.it is a fatty acid of 4 to 30 carbon atons, preferably 4

to 20 carbon atorE%_lEx m@hé)raycrg{l &r al%I,'C Jlat(tf&étgﬁiaqn%ﬁ%cée‘{d%~ ttty'lat- ed

fatty - acids such- ds funmari’'d a pht'hal’ic ‘aci onic acid, “itaconic

acid, citraconic acid, octanoic acjd, .yndecylic cid auric acid,
nyristic HFH) MR a‘b“lajtfurllbl p@ﬁteiﬂ@&aﬁ%iactea’cﬁbe,n@feari c acid and
arachidic acid; and unsaturated fatty acids such as elaidic acid, oleic
acid, |ifrotdbaamidhte il chi ey SAaREERN % a0 M e B3 e/ These nmay be
used either singly or in conbination of two or nore "kinds. Desirably, the
second phot osen@idtine coyripdsist iodinegoithainn $ heh anadicssarss alit2 Jatargl 0Bt o 10
parts by mass, and -—preferably 0.01 to 5 parts by mass based on 100 parts

py nmass Pfost Nend NES@aANjrGe PArddd €S i(AY .the monomer (b3)):

aromatic vinyl monomers such as styrene and qf
' methylstyrene;
conjugated dienes such as butadiene and isoprene;.and

10 _ macrbmondmers having a polymerizable unsaturated
group, e.g., a (meth)acryloyl group, in one terminal.of its
poiymer chain, such as polystyrene, polyméthyl
(meth)acrylété, polyethyl (meth)acrylate and polybenzyl
(meth)acrylaté.

15 - Because of the presence of copolymerized componenté
derived from a monomer having a carﬁoxyl group.of the
monomers (bZ) and/or (b3)Aor‘a-phenolic‘hydroxyl group, the
cépoiymérs comprising the monomers (bé).and {b4) .or those’
 comprising the monomers (b2), (b3) and {(b4) have the alkali-

20 solubility. In particular, the copolymer§ comprising the
monomers {(b2), (b3) and ({(b4) aré preferable from the
. viewpoints of dispersion stability for the inorganic
pérticles (A)-and solubi;ity-by ;n alkaline developer

after-mentioned. Preferably, the copélymer contains




(tii) Filler: The filler used herein has a capability of "inproving the
dielectric constant. Exanples thereof include conductive PiMarge2dlsc! es
such as carbon powders (e.g., acetylene black and Ketjen black), graphite,
powder s a%[d oMi gher ‘order fullerene, and seniconductive fine particles 21
March 200 %Iz-877 47 such as silicone carbide powders. Desirably, these.
fillers for inproving the dielectric constant are used at 0 to 10 parts by
mass, preferably 0.05 :to 3 parts by nass, and particularly preferably 0.1
to | part by mass based on 100 parts {gy mass of the inorganic particles
(A). <Third Photosensitive Conposition For Formng Dielectric > The third
phot osensi tive conposition for formng a dielectric conprises: 10 (A)
“inorgani c. particles which conprise inorganic superfine particles (A1)
having a Rt | h e 8 et s of rdreshé hasnOmddpmANdiH Mornganses f i ne
particles(A-11) having a nean particle dianmeter of .not |ess than 0.05m
.(B) an i .dev : ' i ' at kal i34l e resin (B2);
(C addi '?fl) %:&s‘é%\g? c%gpé%%%%%m%\}?%%aggy éet y‘I'-BeOnT c%aﬁ%é%n'sa%ﬁ?at ed
group (Co6), and hot opol rization injptiato 7).cand optionally (D)
sol vent ahB? %ESP‘&% t ]é?rxar%b%tr?c\)/%qmeﬁli Lb%ﬁi ?% %%Co o%(%’ngﬁ i'Ve tonposi ti on
can be prepared by kneading these conponents with a kneader such as a roll
mil, a nPY@rPantHovhif XerbTef ¢l l i 1Tor3%% brud a1 .2 thd R4 e d
phot osensi tive. conposition thus prepared is 21 March 2006 SF-877

-5 derived from the monomer (b4) at 1 to 98% by mass, and

o

.. particularly preferably 40, to 90% by mass.

R _ The aikali‘developable resin (B) in the second
compositibn'preferably has é mass—éverage‘moleéular weight
in terms of polystyrene as measured by GPC (hereiﬁafter

-10 réferfed to as'simpl§ the”"mass;average‘molecular weight
(Mw)").of 5,000 to 5,000,000, and more preferably 1d,ﬁ00 to

300,000.

Desirably, the second photosensitive composition

contains'theralkali developable resin (B) at 1 to 500 parts

15. 'bylmass,_preferably 10 to 500 parts by mass, and more
'prefeﬁably 10 té 200-parts by mass based on 100 parts by
masé of tﬁe.inorganic particles (A}.

Alsc desirably, the content of the alkali developable
resin (B) in the secqnd composition is 1 to 60% by mass,

20 preferably 2 to 40% by mass, and more p;eférably 5 to 30%
by mass bn'the basis of 100% by.mass of the total amount of
thE'Components (A), (B) and (CD5).

The'sécénd photosensitive composition may contain

another resin than the alkali developable resin, such as a




48 in paste formwith a fluidity sufficient for coating "applications.

| deal Iy, the viscosity thereof ranges from. 10 to 100, 000 aPaisch 2008
preferably from50 to 10,000 nPas. Al so desirably, this third conposition
i s capabl g:-@f; formng, upon heating at tenperatures not higher than 500C,
a dielectric that has a dielectric constant of not less than 20 and a
dielectric | oss tangent of not nore than 0.1. Hereinafter,:each conponent
of the third photosensitive conposition will be descried. 10 (A) |Inorganic
Particles: The inorganic particles (A)3for the third conposition should
conprise inorganic superfine particles (A-1) having a nean particle

di aneter of |ess than 0.05m and inorganic fine particles (A-Il) having a
mean particle diameter of 15 not |less than 0.05m The inorganic particles
used herepdsmAB¥iRedEheseitsed 4R tpexyeeendnconposition when the above
conditions are satisfied. Desirably, the third phot.osensitive conposition
contai ns 8e)i BRLYBRLEaSERREE RS Particles (A1) at 1 to 30 20 parts by
mass, and preferably 5'to 20 parts by mass, and the inorganic fine
particles (A-I1), at _99 to 7 arts , . an r ef er abl to 80 parts
by mass on the %% i%h%ﬁoi%ﬁgp $Q%r%€¥ﬁa2§§gflgﬁg‘%ﬁ%%ﬁgﬁgdy%gé?icles (A).
The use of the . above. inorganic particles in the above proportion 21
March 2008°RET879549"| @GS PO &¥RP HrﬁaERiﬁﬁdﬂﬁﬁﬁ??yt(ﬁxﬁéh}%%uticles'so
that the resulting dielectric can have a high dielectric constant. The
mean Partikeeedfampeendef laktbeneondnganiéazpdesptfeniciagid RRETHf the
“whol e of the inorganic superfine particles (A-1) and the inorganic fine
particl esl, 2Aadbhihoqupnefied dbiydbetiEenid. 805d amsit @rHm 1 pdre

benzoquinonediazidosulﬁbnic acid amides and 1,2-
-'naphthoquinonédiézidbsulfohic acid émides. Specific
examples -include the 1(2—quinonediazide compounds described
10 iﬁ.“Light*Sensitive sttems”'by J. Kosar, pp. 339-352
| (1965) John Wiley.& Sons, Inc. (New Yﬁrk) and “Photoresist”
bylw.;s. De Forest p. 50 (1975), McGraw-Hill, Inc. (New
¥ork)_-. . |
Of the:above compounds, thése exhibiting excellent
15 post-irradiation transparency in the visible light rangé of
) 4b0 to 800nm aré ?referable; listéd as exampies-are ester |
-.cbmpounds'of 1;2ebenzoquinonediazido~4~sulfonic acid, 1,2—
naphthoquinbnediazido—d—sulfonic acid or 1}2—
ﬁaphthoquinonediazidp—Swsulfonic acid with any of 2,3,4- _
20 trihydroxybenzophenbne, 2,3,4,4’“tétrahydroxybenzophenone,
3’~meth0xy~2,3,4,4’—tetrahydrox?benzophenone,.2,2’,5,5’—
_ tet_ramethyl—é’ ;4,4 -trihydroxytriphenylmethane, 4,4’ - [1-{4~
(l—(4=hydroxy?henyl)ml—methylethyl)phenyl}

ethylidene]diptienol and 2,4, 4-trimethyl-2’,4’,7-trihydroxy-



preferably 0.02 and 1.0m still preferably 0.02 and 0.8mand particularly
preferably 0.02 and 0.3m Further, the 10 DWDn ratio (Du21 Ngi'@*ﬂﬂoﬁverage
particle diameter, Dn: nunber-average particle dianeter) is preferably not

| ess tha@ 5895, nore preferably not less than 1.1, still preferably not

| ess than f. , and particularly preferably not |less than 1.25. Wth the
DwW Dn ratio being less than 15 1.05, those dielectric particles will have a.
| ow packing density when. a dielectric layer is formed thin so that the.

| eakage current may unfavorably increagﬁ.-ln the third conposition, the
anount of the inorganic particles (A) . (total anount of superfine
particles (A1) ti 20 and fine particles (A-11)) is preferably 20 to 95% by
mass, preferably 45 to 90% by mass, and nore preferably 55 to 85% by nass
based on QWX 1SS Qf the total anount of the conponents (A), (B2),
(C6) and (C7). 21 March 2006 SF-877 50 (B2) Alkali -Sol uble Resin: The

al kali sol ubl e sin ﬁ 2) ,used. in tFe thing hot 0 enSihi e.conposition has
“an "al kal i deve&ggaSP EF%K,O%Wﬁbghp'Stgaﬁﬁ pggP§I8 Oeif éYdF§solved by an
al kaline developer. In other words., the alkali developability is :
under st 0o®TEE SERLAYK Al {FosdPHbiRETH e FEIsy  désrr BArtdédiagdnent can be
acconpl i shed. Various resins can. be used as the alkali soluble resin .(B2)
~and exanpkP&sferabdof 10ncud® Eaatts) for yaiss basedsionms 1.0thparesy byyr ene
resins, novol ak resins and polyester resins. O these alkali soluble
- resins> ( BRpss( wEt thacey kit i deskenspabéeprebenaliBe .PaThecphatbycptef erred
.exanpl es thereof include: 15 copolyners conprising a nononmer having a
carboxyl geaupatb2) (CBer ehnaf tenhteakepeedut 0nas 1BRBMAK(R2) ") and
geherates an.acid in too small amount upon absorption of
radiation. Therefore, the solubility for an alkaline
aqueous solution will not change between before and after
10 the composition has been exposed to radiation. This will
result in difficult patterning, and the pattern may have a
problém.in'heat resistance. Whereas the photoacid
generator added over the upper limit will reﬁain in a
substantial amount if the composition is exposed to
15 radiation only for a short time. Accordingly, the
insolubility for an alkaline aqueous solution will become
too high and the development may be difficult as a result.
_Desirably,'the second photosensitive composition
contains the photoacid generator'(CS) at 0.1 to 30% by mass,
20 preferably 0.5 to 20% by mass, and more preferably 1 to 10%
by mass based on 100% by mass of the total amount of the
components (A), (B) and {CH) .

(D) Sblvent:

The second phbtosensitive.composition may optionally



anot her copol yneri zabl e monomer (b4) (hereinafter referred to as "nonomner.
(b4)"); ‘and copol ymers conprising a nononer (b2), a nonone?! Maech0@bng an
OH group (b5) (hereinafter referred to as "nononmer (b5) ) and a nononer
(b4) ExanpF&é37of the nmononer (b2) (nonomers having a carboxyl group)
include those listed with respect to the second photosensitive conposition.
21 March 2006 SF-877 51 Exanples of the nononmer (b5) (nononers having an OH
group) include nononers having a hydroxyl group such as 2 hydroxyet hyl
(neth) acrylate, 2-hydroxypropyl (methp2acrylate and 3-hydroxypropyl

(et h)acryl ate; and phenolic hydroxyl group-containing nonomers such as

o- hydr oxyst yrene, "hydroxystyrene and p-hydroxystyrene. O these, the
-nononer s having a hydroxyl group such as 2-hydroxyethyl (neth)acrylate,

- 2- hydr oxyFPEpPET gnePhygbEylBie and 3- hydroxypropyl (meth)acrylate are 10
preferred. Exanples of the nonomer (b4) (copolyneri-zable nononers) include
those |isted w therespeentt (Dt herséeoadlyphetosbrsifoiiyewtnapositi on.
Because of the presence of copol ynerized conponents 15 derived' froma
mononer haviopegraieak boxyl group.- of the nononers (b2) and/or (b5) or a
phenol i ¢ hydroxyl group, the copolyners conprising the nononers (b2) and

(b4) or those §9nﬁé£5én@oé@ﬁaﬁ?ﬂﬂﬂﬁysfégzihe(@ﬂbpéﬁﬂiébéﬁ bavepet he al kal
solubility.. In particular, the copolynmers conprising the 28 nononers (b2),

(59 a0 anbimiacPrsteishlg onitheggpspven it gt dhsperptensiant 11
oL o oI onet FLeTSra0k <ol e FOPSl KT LROTLTLIR: SOTRRBEEL, U 1S
E resin (Bi, the photbacid generator (C5) and an optional |
édditive (B) after-mentioned,
it can impart an appropriate viscosity to the'second
10 photosensitive composition, and
if“cah be readily evaporated by.drying.
Exambles of the solvent (D) include:
kétonéS'such as diethyl ketone, methyl ‘butyl ketone,
dipropyl ketone an& cyclohexanoné;
o 15.‘ . alcohols such as.n—péntanol, 4-methyl-2-pentanocl,
cyclohexanoi and diacetoné alcohol; |
ethefeal alcohols such as ethylene glycol monomethyl
ether, ethylene giycol monoeth?l ether, ethylene glycol
‘moncbutyl éther, propyléne glycol monomethyl ether and
20 propylene glycol monoethyl ether;
- alkyl esters.éf saturated aliphatic monocarboxylic‘
"acids such as ﬁ—butyl‘aCetate.and amyl acetate;

lactic acid esters such as ethyl lactate and-n~butyl

lactate; and




21 March 2006 SF-877 52 by nass, and-particularly preferably 5 to 30% by
mass, and those derived fromthe nonomer (b5) at | to 50% By Maaes2008nd

- particularly preferably 5 to .30% by mass, and those derived fromthe

. monomer (B@P77at 1 to 98% by mass, and 5 particularly preferably 40-to 90%
by mass. The al kali soluble resin (B2) for use in the. third conposition-
preferably has a mass-average nol ecul ar weight in terns of polystyrene as
nmeasured by GPC (hereinafter- referred to as the "nmss-average nol ecul ar
wei ght (My ") of 10 5,000 to 5, 000,0089 and nore preferably 10,000 to

© 300,000. Desirably, the third photosensitive conposition contains the
alkali soluble resin (B2) at 1 to 500 parts by nass, preferably 10 to 500
parts by nmass, and nore preferably 10 to 200 parts by nass based on 100
parts by 15 weightebfether? ndrgan?e %%F?V%I€§1€9§91ﬁ$s%c%%%F?abF§?Y%he
content of the alkali soluble resin (B2) in the third conpositionis 1 to
60% by magsllosptetenraptyte, t Brepyd bypengdycoadnuononethyefethbky 5 to 30%
by mass based on 100% by mass of the total anobunt of the 20 conponents
(A), (B2)ac¢Chleandd(€ThylTReethbrd phopasanseti ve conposition may contain
another resin than the alkali soluble resin. Exanples thereof include

pol yi m de resi nfhedd sl €&t dend @shasu38d epexyrreshfsy &4 March 2006
SF-877 .53 (C6) Ethylenically Unsaturated G oup-Containing Conpound: The
et hyl gni cally; ARSaL N gk ed,, r8—pm6F8”E9h§E99 conpound (C6) for the third
conposition.is not particularly Imted as far as it contains an

oLy et cal 1Y ARAIALEE 9F OR. A0Sh 58N PPo] NERCE, T g Hler 00 radi cal

compoéition can be appropriately determined to obtain a
golod flowabi.lj._ty. Desirably, it is in the range of 1 to
110;000,parté by mass, and preferably 10 to 1,000 parts:by.
10 mass basod onrloo'parts by maos of the inorgaﬁic‘particles
{A) .
{E) Anot_her Additive:
'l In acic_iit-ion to the above components (A), (B) and (C5),
the second photosensitive composition may.optionally :
5;5'  15 'oOntain anotherkadditife (E) . Exemplary additives (E)
include a.plasticizer, an‘adhesion auxiliary, a dispérsant,
arfiller, o storage stabilizer, an antiffoaming agent, ao
-‘antioxidant, an-ultraviolet light absofber,‘a leVeling
agent and a developing-accelerator..
20 .(i) Adhesion Auxiliary:
For use as the adhesion auxiliary, at least one
‘ coupling agent cén be‘selécted from silane coupling agents,
aluminum coupling agents, titéoate coupling agents and

.zirconate coupling agents. Of these,.silané_coupling




by the action of a photopolynerization initiator (C7) as ‘described | ater.
However, a (meth)acrylate conpound is. generally used. Ex&tplareh 30& he
(neth)acrylate conpounds include: 10 di (neth)acryl ates of alkylene

gl ycols, stdf7as of ethylene glycol and propyl ene glycol;

di (nmeth)acryl ates of pol yal kyl ene glycols, such as of polyethylene glycol
and pol ypropyl ene glycol; di(nmeth)acrylates of polymers hydroxylated in
both 15 term nals, such as of pol ybutadi ene hydroxylated in both

" termnals, polylsoprene hydroxyl ated irflboth terninals and

pol ycapr ol actone hydroxylated in both term nals; poly(neth)acrylates of
pol yval ent alcohols of 3 or nore val enci es such as of glycerol,

- 1,2,4-butanetriol, 20 trinmethylolal kane, tetr IoI kan

pent acr yt RFERGE SHED @opénta S sty Co ) KOR A EeIsr (1 yal kyl ene
~glycol adducts of . polyvalent alcohols of 3 or nore val encies,; pon

(et h) acr yl{at&y 1gf ad;hqzqy&;l@lw Haveiich aas$ st e pdk Y20 @6 OIRI877 54 1,

4-cycl ohexanedi ol and .1, 4-benzenediol; and oligo-(neth)acryl ates, such

as poIyesWhncbneBh)acﬁykw@eﬁuéﬁhxyxﬁﬂetmmmﬁﬂyﬂnaua,raﬂemiwmaiy small
(nmet'h)acrylate, alkyd resin (neth)acrylate, silicone resin 5

(et h) acr yhat@tand a5 paR feesit) ( eidy).acryl ate. Exenplary (neth)acrylate
conpounds further include the conpounds Ilsted above as the nononers (b2),

(b4) and (b5) for making M the_, 6? Eble resin (B2). The conpound
havi ng an ethyl enically uns%zﬁﬂat d O‘QWU P (OB)gywhich includes these

(nmet h)acryl ate conmpounds, may be{3§ﬁ t her S|ngly or in conbination of
two or nore .kinds. The anount o @”ganound (C6) is usually 20 to. 500

_parts b s referably 20 to 480 parts mass, an
P y HE relg P %s aDY1nteger of % to 20, m is an qnteger of 1 to

3, n ié an integer of 1 to 3, and a is an integer of 1lto-3.
The indicator p for carbonrnumber in the saturated
:'aikyl group ranges from 3 to 20, and preferably-4-to 16.
10 Examples of the silane coupling agentsrof the formula
{6) include:
satu#ated alkyl dimethyl methoxy éilanes (a=1, m=1,
'~ n=1) such és n-propyl dimethYl'méthoxy silaﬁe, n-butyl
':¥Q | dimethyl methoxy silane, n-decyl dimethyl methoxy silane,
715 nehexaAecyl diméthyl methoxyrsilane and N-eicosane dimethfl-'
methoxy Siiane;
saturated alkyl diethyl methoxy. silanes (afl, m=1,
n=2) such aé n-propyl diethyl methoxy_silane, n-butyl
" diethyl methoxy silane, n-decyl diethyl ﬁethoxy silane, n-
20 hexadech diethjl methoxy silane and n-eicosane diethyl
_methoxy siiane;
_saturatéd alkyl dipropyl methoﬁy silanes (a=1,-m=1,

n=3) such as n-butyl dipropyl methoxy silané, n—-decyl



nore preferably 40 to 250 parts by mass based on 100 parts 15 by nmass of
the alkali soluble resin (B2). Also desirably, the content 2dMarge2@®mpound
havi ng an ethylenlcally unsaturated group (C6) in the third conposition

is 0.1 to3®% by mass, preferably 2 to 20% by nmass, and nore preferably 5

to 15% by mass based on 100% by 20 mass of the total anount of the.
conponents (A), (B2), (C6) and (Cr) (C7) Photopolynerization Initiator:
The photopol ynerization initiator (C7) used in the third conposition
‘generates radicals upon phot oexposure s 21 March 2006 SF-S77 55 descri bed
herei nbel ow to initiate polynerization of the conpound having an
ethylenically unsaturated group (CB)' The photopolynerization initiator is
not-parti%ula%éy ted as far as_ tlsi S ﬂbov condi tions.
Bxanpl 8 DHRE et 25 o MHTRrDr e BT hary RS har bony
conmpounds such as benzyl, benzoin, benzophenone, Mchler's ketone, 4,4'-
bi sdi et hys hhiHRbaRg OpHEHoMER Ne AHENEPRYT TBREROBY s HFaR§SD 10 net hyl

- 1- phenyl propane-1 - one, 1- hydroxycycl ohexyl phenyl ket one, 2, 2- di met hoxy- 2-
phenyl acet ophemﬂm;r&tetbtamyl[ ﬂimemwletmmsphemr}e@(aﬂ, m=2,

mor phol i no- | - propane, 2-benzyl --2--di nethyl am no-1-- (4- norpholinophenyl) -

_but ane- | -paE) Quéhd&@tﬂ*p&dﬁ&l»@ﬂmémm@ﬂ]étﬁww@i§Dpim@ylmhb@x9hthone;
phosphi ne oxi de conpounds such as bis(2, 6-

“di met Boxydheneend ) - 2edody 151 MRty | peat y) phosabi nel oxt d%r@n@ﬁé (2 4,

6- trlnethylbenzoyl) - phenyl phosphi he oxi de; azo or azi conpounds such as

gﬁghsggu;%ér}g%%% Isr_ﬁ%ﬁ?@ﬂ el ngfgﬁédgm%e%(gémg%mgtmmunds

nic perOX|des such as benzoy perOX|de
cdi-tert-

ethoxy silane;
saturated aikyl diethyl ethoxy ‘silanes (a=1l, m=2,
n=2) such as n-propyl diethyl ethoxy silane, n-butyl
»iO : diéthyl éthoxy'siléné,.n+decyl diethyl ethoxy silane, ﬁ—
hexadecyl diethyi ethoxy silane and n-eicosane diethyl
ethoxy silane;
” saturated alkyl dipropyl ethoxy silanes (a=1, m=2,
rn=3) such as n-butyl dipropyl ethoxy silane, n—decyl
15 dipropyl ethoxy silane, n—heﬁadecyl dipropyl ethoxy{silane
and n-eicosane aipropyl ethoxy silane;
éatufated alkyl dimethyl propoxy silanesr(a=l,'m=3,
n=1) such as i—-propyl diméthyl propoxy silane, njbutyl
, dim@thyl propoxy_silane, h—decyl dimethyl Propoxy siléne;
26 ‘n—hexadecyl dimethyl Propoxy siléne and n-eicosane dimethyl
propoxy silane;
saturafed élkyl diethyl propoxy silanes (a=1l, m=3,
n=2) such as n-propyl diethyl propoxy silane, n-butyl

' diethyl.propoxy silane, n-decyl diethyl propoxy silane, n-




butyl peroxide, tert-butyl hydroperoxide, cunene hydroperOX|de and
par armet hane hydroper oxi de; 21 March 2006 5 56 SF-877 tri haPdMareld®$ such
~as 2,4-bis(trichloronmethyl)-6- (2' -chlorophenyl) - 1, 3, 5-tri.adine and

2-[2-'(2-8F$ﬂ?anyl)ethylenyl]-4,6-bis(trichIoronethyl)-1,3,5-triadine; and -

i mdazol dieters such as 2, 2'-bis(2-chlorophenyl)
4,5,4",5 -tetraphenyl -1, 2'-biimdazol. These may be used either singly or
i n-conbi nation of two or nore. kinds. The photopol ynerization initiator

(C7) may be used together with a sensi#bzer, a sensitizing 10 auxiliary, a

hydrogen donor or a chain transfer agent. Desirably, the content of the
phot opol yneri zation initiator (C7) is 0.1 to 200 parts by nass, and
preferablx 1 to 50 parts by mass based on 100 parts by mass of the total
amount of hekadesnpoRentBY L BRY cRAREY( €8)ana| apddeseigppynet Héethvid

phot osensiti ve conpositi-on_contains the photopol ynerization initiator (C7)
at 0.1 topr2péxpysimbgge:;preferably 0.2 to 5.0 by mass, and nore preferably
0.3 to 3% by mass based on 100% by mass of the. total anpunt of the

components (A),s4B2latdé61rpU (CGFropy20pt&hopl ¥endhedheathj rg=3,
‘phot osensitive conposition may optionally contain a solvent (0) The sol vent

(D) prefepablyshag &QenLBhEQ%‘HQP%%pWErBBoSQQQ §51§KZ S4- Béc?@s a good

affinity for the |norgan|c Superfine partlc és (A1) and the inorganic

fine Q@rt Ep§8p§ﬁ %pox§ h?ia%egogdhgg htXlEQ p§ﬁep2058£& sol ubl e

I’ESII’]

_31lane and n- elcosane dipropyl propoxy 81lane,
saturated alkyl methyl dimethoxy silanes {(a=2, m=1,
_ n=1) such'as.n—propyl methyl dimethoxy silane, n—butyl'
methyl dimethoxy silane, n-decyl methyl dimethoxy silane,
10 ~n-hexadecyl methyl dimethoxy silane and n~éicosane ﬁethyl
dimefhoxy silane;
| saturated alkyl ethyl dimethoxy silanes (a=2, m=1,
n=2) such,as n-propyl ethyl.dimethoxy silane, n-butyl ethyl
dimethoxy siiane, n-decyl ethyl dimethoxy silane, n-
af} 15 heXadecyl ethyl dimethoxy silane and n-eicosane ethyl
dimethoxy silané;
satdrated_alkyl propyl dimethoxy silanes (a=2, m=1,
n=3) such as n-butyl propyl dimethoxy silane, n-decyl
propyl dimethoxy silane, n-hexadecyl propyl dimethoxy -
20_‘ silaneland n-eicosane propyl diméthoxy silane;
saturated alkyl methyl diéthoxy silanes (a=2, m=2,
n=1) such as n—p?opyl-methyl diethoxy silane, n-butyl
méthyl'diethoXy silane, n—decyi methyl diethoxy silane, n-

hexadecyl methyl diethoxy silane and n-eicosane methyl




- (B2), the conpound having an ethyl enically unsaturated 5'grOﬁF6% J
phot opol yneri zation initiator (C7) and a |ater-nentioned épMa éioﬁddltlve

(E), it can inpart an appropriate viscosity to the third photosensitive
conposi ti®fg77and it can be readily evaporated by drying. 10 Exanples of the
solvent (D) includée those listed wwth respect to the second conposition.
Those sol vents may be used either singly or in conbination of two or nore
kinds. The content of the solvent (D) in the third conposition can be
appropriately determ ned to obtain an 445 good flowability. Desirably, it
"isin-the range of 1 to 10,000 parts by mass, and preferably 10 to 1, 000
parts by nmass based on 100 parts by nass of the inorganic particles (A
(E) Another. Additive: 20 In addition to the above conponents (A), (B2),
(C6) = andiieyoxyhaiifphfd phot osensitive conmposition may optionally
contain another additive (E) Exanples thereof include a plasticizer, an
adhesi on auxi | isayuratedspekshnethyh diéteoxyvasstianage(stabihi2er, an
anti-foam ng agent, an 21 March 2006. SF-877 58 antioxidant, an ultraviol et

l'i ght absgebersuahl @yethgop?@nétaqu aiéemakgpismgaa@peheba{tp_&. eth)1Adhesi on
Auxiliary: The adhesion auxiliary used in the third conposition 5 can be

eXGnD"f'é§b¥%$£&tQE% age ﬁQgﬁgygdéthyitageﬁhBQ EESRAE! BQhE§§d§%9Qnd

conposi tion. Desira fhe conposition tontalns the adhesion

aUX|I|ary at, 0,001 to 10 Lt y n r abl 001 2 parts
by nass %F%%% %%E%Baxﬁar%% y %%és 0 ? %gP%ogég ?cgﬁ%¥ |c es %% 7

Li D spersant: The di spersant used. for the inorganic par |cIe A
A( ) P aturatedpa kyl propyl d{ethoxy s{ anes Eg 5 5 (A

né3)_such as n-butyl propyil diethoxY'silane, n4dé¢yl pgopyl
diethoxj silane, n-hexadecyl propyl diethoxy siléﬁé and n-
eicosane propyi diethoxy silane; ' ]

.iO | .éafﬁrated alkfl methyl diptopoxy silanes {a=2, m=3,

| n=1) such as n—propyl.methyl dipropoxy silané, n-butyl
methyl dipropoxy silane, n-decyl methylrdipropoxy-Silane,
n—hexadecyl.méthyl dipropoxy silane and n-eicosane methyl
dipropo#y siiane;

 %{} 15 saturated alkyl ethyl dipropoxy silanes (a=2,:m=3,
n=2) such.as.nbprbpyi ethyl dipropoxy silane, n-butyl ethyi
.dipropoxy:silAne, n—-decyl ethyl dipropoxy siléne, n-
‘hexadecyl ethyl dipropoxy silane and n—eicosgne ethyl
dipropdxy silane; ' : | -

| 20'. - saturated alkyl propyl dipfopoxy silanes‘(a=2, m=3,
n:3)'suchias n-butyl prdel dipfopoxy silane, n—decyl
.propyl dipropoxy silane, n- hexadecyl propyl dlpropoxy
-31lane and n-eicosane propyl dipropoxy SLlane,

saturated alkyl trimethoxy silanes (a=3, m=1) such as




inthe third conposition can be exenplified with the same conpounds |isted
with respect to the second conposition. Desirably, the thiddasegmd¥ tion
contains the dispersant at 15 0.-001 to 10 parts by mass, and preferably
0.01 to 55pa877s by mass based on 100 parts by nass of the inorganic
particles (A). . (iii) Filler: The filler used in the third conposition can
be 20 exenplified with the sanme conpounds listed with respect to the
.second conposition. Desirably, the third conposition contains the filler
at 0 to 10 parts by nmass, preferably @505 to 3 parts by 'mass, and
-particularly preferably 0.1 to 1 part by nmass based on 100 parts by mass 21
March 2006 SF-877 .59 of the inorganic particles (A). <Photosensitive '
Transfer Filnm> The photosensitive transfer filmaccording to the invention
.can be obmaiptedyy tapplarineg vt ké laher e saitdttsde dnd meghoras erslianse n—
‘conposition onto a substrate filmto forma photosensitive transfer |ayer
on the subistavdtl e rfiehokiye siphatosensickace dylansfiate thaysr siarbe averl aid
with a protective film (Substrate Filmand Protective Film 10 The

subst r at e pfidilmfardhe AhekaseRsktivadt;ransfer filmis preferably a resin
filmw th heat and solvent resistances and also flexibility. A conductive

foil is also pretenabieq Ine flextbihily afthesulseratesdilmoaljows, for

application of e pasty conposition W use o ayer.
to form a_phot os n%Itlgi transter Furt it _enabl es st, 23%5 %ﬂg supply of

the rof | el B BHot oSSt trVe ™t ﬁﬂgfepgﬁ&gﬁ.trle loxy s1

decyi triethoxy silane, n-hexadecyl triethbxy.silane_and n-
" eicosane triethoxy silane; and
saturated alkyl tripropoxy silanes (a=3, mzé) such as
n~pr0pylftripropoxy silane, n-butyl tripropoxy silane, n-
163 décyl tripropogy silane, n-hexadecyl tripr&poxy silane and
‘'n—eicosane tripropoxy silane. |
The above compounds may be used either singly or in
combinétion.of two or more kinds.
- 0f théée, particulafly preferable are n-butyl
15 triﬁethéx? silane, n-decyl trimethoxy silane, n;hexadecyl
trimethoxy Silaﬁe, n-decyl dimethyl methoxy silane, n-
hexadecyl'dimethyl methoxy silane, n-~-butyl triethoxy silane,
n-decyl triethoxy silane, n-hexadecyl triethoxy .silane, n-
decyl ethyl diethoxy silane, n-hexadecyl ethyl diethoxy -
20 silane, n-butyl tripropoxy silané, n-decyl tripropoxy
‘silane and n-hexadecyl tripropoky silane.
DesiraBly, the second photosensitive cqmposition
' ‘contains the adhesion auxiliary at 0.001 to 10 parts by

mass, and preferably 0.001 to 5 parts by mass based on 1b0




The substrate filmconsisting of a conductive foil is enployable as
follows: 20 a dielectric |ayer which have been applied on Ehdardo{bctive

foil is adhered to another substrate, and then the. conductive foil is
patternedspgyh use of ~another dry film photoresist (DFR). The patterned
conductive foil is wused as a photomask in exposing the dielectric |ayer.

21 March 2006 SF-877 60 Further, the-patterned conductive foil can be used
as a. upper electrode for the diel ectric | ayer. Exenplary resins for naking
- the substrate film include polyethyl ene terephthal ates, polyesters, 5

pol yet hyl enes, pol ypropyl enes, polystyrenes, polyimdes, polyvinyl

-al cohol' s, fluorine-containing resins (such as pol yfl uoroet hyl ene), nyl ons
and cel | ul oses. The substrate filmdesirably ranges in thickness from 20
to 100m aadtSpbgfmaabquftbﬁ1250tga5®cnparoncthe Vhewpoi nt of strength 10
and the like. It is preferable that a surface of the substrate resin film
has been Relipapespeesantd: The rel ease treatnent enabl es easy rel ease of
the substrate filmwhen fornming a pattern according to the nethod

descri bed hereTHQeéPybeEEHn@X@§@$efo£h@héei@@é&aﬁiéabgﬁﬁicﬁég bg) 15
- suitably acconplished by application of a rel eaSe agent such as a silicon

rel ease agent, BoLLUPYi Declel sase; agenloo0f o oi Loo Bl yarige pepease

agent . Exenp ary cond S ehp substra m i ncl ude
those co in er, gold, 20 SI| atipu ni ck alnless
Steet 5 ol B fuhp SOoRSTRed atoRds Arr 9§ab@¥ b P07 E85BPRe S5Pm8x1 dat i on
reS|stance conductivity. and flexibility, the foil. conpr|5|ngécopper

gol d, silBEemphray| PERSSmikkel f@FtYaPGWﬁuWﬁPédﬁaﬁﬁFéﬁﬁéﬁfiyfﬁ ¥er abl e.

- The conductive 21 March 2006
' acids such as fumaric acid, phthallc a01d malonic acid,

" itaconic acid, citraconic acid, octanoic acid, undecylic
acid, lauric acid, myristic acid, palmitic acid,
10 pentadecanoic acid, étearic acid and arachidic acid; and
unsaturated fatty acids such as elaidic acid, dléic acid,
linoleic acid, linélenic acid and afachidonic aéidJ' These
may be used either siﬁgly of in combination of two or more
_kinds.
'”ﬁ 15 Desirably, the second photosensitive composition
| coritains the diépérsant af 0.001 to 10 parts by mass, and’
preferably 0.01 to 5 parté by mass baéed on 100 parts by
mass of the inorganic particles (A).
(iii) Filler: .
20 - The filler used herein has-a capability of improving
the dielectric constant. Exampleé thereof include
. conductive fine éarticles such as carbon powders (e.g.,’
acetylene bléék and Ketjen black), graphite powders and

‘higher order fullerene, and semiconductive fine particles




'SF-877 61 substrate foil may be a l|aninate of plural conductive foils or a
| ami nate of the conductive foil and either a resin substr&tdvach a006
substrate given by inpregnating a nonwoven wth a resin. Desirably, the
“conducti ve&Ffsgirl- has a 5 thickness of, but not particularly limted thereto,
5 to 75m, preferably 8 to 50m and particularly preferably . 10 to 25m The
‘protective filmmay conprise the sane material as that of the substrate
film A surface of the protective 10 filmalso is rel ease-treated. The
peeling strength with respect to the protective filmand the

phot osensitive transfer |ayer should be |lower than that with respect to
the substrate filmand the photosensitive transfer |ayer. (Photosensitive
Transfer Layer) 15 The photosensitive transfer |ayer of the photosensitive
transfer ®ivuch eéanshbéipreparcedbbyeappkyieng. the above photosensitive
conposition on the substrate filmand drying the applied. conposition to
partially or coepietely,reheyve. thelsobvent. idfrdoiogtaha dhelectric

phot osensi tive transfer |layer as described above, the aforesaid conposition

I's preferabhytaapphi-edugagt Be sulst fat EaEtE”bQYmQSgEt Bedreapshleos
effectively formng a.uniformand thick |ayer™ (for exanple not "I ess 't han

1m . Exegpba@yggﬁfs%peﬂaggat pha BEEDodn &1 YRp R 200 $F0B] 782, e ude

t he use coa coa a cur al n coater

and awre coa espect t he dr condi tiop t he dryi.ng
tenperatupg g éytﬁﬁﬁsnéﬁsggnag ?Phn?%ﬁtgog§56ﬁ§ﬁn8 fF%ﬁ]l%Oﬁgé £€0.5 to 30
m nut es, resEectlvegx Desirably, the amount of residual solvent (wth
respect t Barhécdpfe S :

:'j . XThird Photosensztlve Cémp051t10n For Formlng Dielectric >

The third photosensitive composition for forming a
dielectric comprises:

10 - (A) inorganic particles which comprise inorganic
superfine particles (A-I) having'a.mean particle diameter
of less than 0.05pm and inorganic fine pafticles(A—II}
having a mean particle diameter of hot less than 0.05um;

(B} an alkali developable resin which is an alkali
15 - soluble resin (B2);

l(C) additiﬁes which are a compound having an
ethYlenicéilyIunsaturatedgroup (Ce) and a
photopolymerization initiator (C7); and optionally

(D) a solvent and : | ‘_ -

20 | . {E) another additive.

This third photosensitive Com@osition can be prepared

‘rby_kneading.thesé componentsfwith a kneader such as a rbll
mill, a mixe;; a homomixer, a.ball mill or é bead miil.r

The third photosensitive composition thus prepared is -



phot osensitive transfer layer) will be not nore than 2% by nmass, and
preferably not nore than 1% by nass. The. photosensitive tpawerdy2008yer i s
thus forned on 10 at |east one surface of the substrate film Desirably,
the trangfgr; | ayer has. a thickness of 1 to. 100m preferably 3 to 70m
and nore preferably 5 to 50m Al so desirably, the photosensitive-transfer

| ayer .contains the inorganic particles (A) at 30 to 90% by. mass, 15 and
preferably 40 to 80% by nmass based on the anmobunt of the 20 transfer |ayer.
The photosensitive filmhas the phototensitive transfer |ayer described
above and has excellent adhesion to an objective. substrate and can be
formed into a pattern with high dinensional precision. <Dielectric> The
af oresai d photosensitive conp03|t|ons can forma dielectric by heating at
'500C or bihovaséi Sodielith ra cf hasdit ¥i shetieientobet ampaoingiot | ess than 5
and a dielectric loss tangent of not nore than 0.1.. In 21 March 2006 SF-877

63 parti cabsricéheohs stidqehaigsensid iniesceanpositierofanangeheated at 500C
or belowto forma dielectric that has a dielectric constant of not |ess

than 5, pigfesabhy, #6b hesSs!t hafd 1ore Ao il pCtrbe $@SSo tBNIEOO QPanel nOre
than 0.1, 5 and ah electrostatic capacity of not less than 5 nF/cn2. The

second of (i NOLRESISLLI Yo COMPOSLL O Ol ok e, phiotopenstive transier
beé .

film. wheh ed?ed vi des ie ectrlc t at has a =
dlelectrlc constant: of not less than 20 and a dlelect %ﬁ@ggnt of
not ndre EpEALNgp BPOR, he?*éﬁ%r%FlBﬁmﬂﬁfﬂ68§eﬁnﬂoﬁr8bg ?Fe% BP

dielectrics will be described hereinbel ow <Dielectric_ Prepared. Fron1
First PhOQO@E@%$@FVECCbh®%Sh@$Oﬁjdlelectrlc constant of not less

: ;. . ~ than 20 and a dielectric loss tangent of not more than 0.1.
_Hereinaftér, each component of the third
photosensitive composition will be descried.
10 (3) inorgénic”Particies:
| . The inorganic particles (A) for the third composition
should comprise inorganic superfine particles (A-I) having
'a mean particle diameter of less than 0.05um and inorganic |
fine particles (A-TT) having a méan particle diameter of
;f? 15 not less thaﬁ 0.05pm, The inorganic particles used herein
may be those uséd in the éecond composition when the above.
conditions:are satisfied.
‘Desirably, the third photosensitive composition
contains the inorganic saperfine pafticleé (a-I) at 1 to 30
20 parts by mass, and preferabiy 5 to 20 parts by mass, and
the inorganic fine-particles (A~II) at 99 to fO parts by
- mass, and ?referébly 95 to 80 parts by mass on the basis of
100 parts by ﬁass of the inorganic particles (A). The use

of the above inorganic particles in the above proportion




(Method of forming a dielectric pattern) 15 The method for formng a
dielectric pattern fromthe first photosensitive conpositdbMacenilbses t he
steps of (1) applying the conmposition, (2) photoexposing the resultant

di el ectri sHsnyer, (3) developing the dielectric layer, and (4) curing the
dielectric pattern. 20 (1) Step of applying the photosensitive conposition:
In this step, the first conposition is applied onto a substrate such as a
silicon wafer on which wiring patterns have been provided. Then the
applied conposition is dried .to evapawate the solvent, etc to forma

coating layer. 21 March 2006 SF-877 64 This application nay be acconplished

by, for exanple, dip coating, spray coating, bar coating, roll coating,,
spin coating, curtain coating or screen printing. The thickness of the
coating | dyerdcdre ke It relckédgapisraprtivatad] yHsy parédlcdets myp thimt
application nmethod and adjusting the solid concentration or viscosity of

‘t he conposiHd aresulllteimpeiie ledhsticatoar havet Ppavilghcdianlesddia ted. For
exanple, it may be a plate such as a printed-wiring board, a copper-clad-

| am nat e (Geldnadn SUS substrate, a copper 10 foiled polyinm de substrate, a
~ceramic substrate, a silicon wafer (e.g., WCSP) or an alum na substrate.

(2) Step of phohgexpasi ESFE‘EC?E%% ol Gy %%e%iﬂi?ﬁedh%%%%({}:i% | ayer

obt ai ned by the above 2 icatron step Ts Selectively ir ated with :
(0008, 1ot L8020 ol oty Sstred PlLo gty s, 8, | aten
enpl oyabl e for the above exposure include an ultraviolet ray, an electron
beam and &uHeddfdmpeRftdiiefedrddmaad SWepriassges ifefduyy Ragif cles20
“high-pressure nmercury lanp, a netal halide lanp, a g--line stepper and a
'i-{ine st d@pdrL)., ﬁhe;dmﬁ@ra@mybbetween 0.005. and 2.Qum, more :
preferably 0.02 and 1.0um, still p;eferably 0.02 and 0.8pm
and particularly preferably O.QZ and 0.3pum. Further, the
10._ Dw)Dn ratio (Dw: weight-éverage particle diameter, Dn:
number—average particle diaméter) is preferably not less
théﬁ 1.05, more preferably not less than 1.1, still’
. preferably not iess than 1.2, and particularly pfeferably
not less than 1.25. With the Dw/Dn ratio being less than
.{;ﬁ 15  1.05, those dielectric pafticles will have a low packing
density ﬁhen a.dielectric léyer is formed thin so that the
leakage cﬁrrent may unfavorably increase.
in the ‘third Cqmposition, the amount of»the'inOrganic
partigies (A). (total amoﬁnt of sqperfihe particles (A—I) -
20 and fine particles (A-II)) is preferably 20 tc 95% by mass,
preferably 45 to 90%-by'mass, and more preferably 55 to 85%

by mass based on lOO%-by mass of the total amcount of the -

components (A), {B2), (C6} and (C7).




-10% by ma8sYo

t

‘appropriately determned in accordance with the radiation source used or

the thickness of the dielectric layer. In the case of ultZbMaahet006ays
radi ated from hi gh-pressure 21 March 2006 SF-&77 65 mercury | anps, the dose
is about &r@@p to 20,000 J/n2 for the dielectric |ayer thickness of 0.5 to

50m (3) Step of devel oping the dielectric |ayer: The photoexposed

dielectric layer is subjected t 5 devel opnent in which a photoexposed area
is dissolved with .an alkaline devel oper and washed away. Thus, a coating
| ayer in desired pattern can be obtainggl. Since the inorganic particles (A)

‘have been uniformy dispersed in the phenolic resin (Bl), it is naturally
- 10 understood that when the dielectric |ayer is developed by dissolving

and washi ng away the binder phenolic resin (Bl), .the inorganic particles
(A) presenps2)naikalili ssbivkd Reesn:w || -al so be renpved. at the sane tine.
Exenpl ary - devel opi ng net hods i ncl ude shower devel opnment, spray 15

devel opment, i MR Si D8k CeVeh DRPES ra8dh puglsl) enslevel @perat thidhe devel opnent
is usually carried out at 20 to 40C for about 1 to 10 m nutes. Exanples of

t he al kal j.pe, dey i .akkal i _Aqu oLyt i ¢ Wt 0.1 to
18 5P S4ioohes \afude 100, ha% aldhetks gt anBattIiod, O 1 1
pot assi um _hydroxi de, amoni a er, tetranethyl amoni um hydroxi de or _
chol.i ne. WﬁégﬁlRﬁl?n%?o%%ﬁggug%gngPﬂo lﬁﬁgfﬁggnﬁ%eanmfikaxéﬁeappropriate
amount of water--sol uble organic solvent, . such as net hgno]. or ethanol, or

a sur fact davelTRer abdve T NarvIr 3D06- - BAAles Rt 1% t¥° t he

al kal i ne devel oper is followed by water washi ng and-drying.
‘understood as an alkali solubility whereby desired

develcpment can,belaccompliShed.
Various resins can be used as the alkali soluble
resin {B2) and examplés thereof include (meth)acrylic
10 resiﬁs, hfdfosttyrene-resins, novolak resins and'leyester
resins.
"Of these alkali soluble resins (B2), (meth)acrylic
resins are bréferablg.

- Particularly preferred examples thereof include:

Ce) 15 copolymers comprising a monomer having a carboxyl

groupr(bZ) (heréinafter referred to as "monomer (b2)") and
another cbpolymerizable monoﬁer (b4).(hereinafter referred
to as ﬁmonomer (bd)");'ana

éopolymers éomprising a monbmer_(bZ), a monomer .

20 having an OH group (b5) (hereinafter referred to as
""monomer (b5)"f ana a monomer {b4}.

Examples of the monomer (b?) (monomers having a

carboxyl groub)_iﬁc;ﬁde those listed with respect to.the

second photosensitive composition.



(4) Step of curing the dielectric pattern: In order to ihpart a function as
an electrical condenser, the devel oped pattern is then cugétialp 206at
treatnent to give a cured layer. On heating, the acid generator (C3) is
deconposegrg®; generate an acid. The catalysis of this acid accelerates a
curing reaction between the curing agent (C2) and the phenolic resin (Bl).
10 The curing conditions are not .particularly limted and depend on the
obj ective use of cured product; for exanple the coating |ayer may be cured
by heating at 100 to 250C for 30 mnugges to 10 hours. It is also possible

"to carry out the heat treatment in two stages in order to effect the 15

curing sufficiently. or to avoid deformation of the resulting pattern. For
exanple, the curing can be carried out in a nmanner such that the
di el ectric patt@etampsedeaf ethatm&Gloher 1008) f dnodOmarsauhesing 2nhOlrs in the

first stage and further at 100 to 250C for 20 nminutes to 8 hours in the

second stgggupIVih-1h8caheMemevEi AGvERRULt hoRSoxi/MeqrBapt EREhCAR be _
conduct ed by a conventional oven, an infrared ovenor the like (Properties

o the ohfhestidiel ThendLs gg&g&gtgre@@{qga&;{g%gglf (heknsaaRgshtLon 21

March 200 si'ra as a'drelectri tant of "not“less than

Ubper 11 i} TRY R BPERPT c (BSREl AREY L6 Rot “~RaPCPBOLAFI fYRFRIYed, That -

is, there is no problemfor the dielectric constant: to be about 200. Al so,
the di%l e@FPRR-CODEA} REAIf FOAPTREST PRSE 28oRPBYFEPEHSHEEFPTEDI Y has a

. dielectric loss tangent of not nore than 0.1, preferably not nore than

0. 08, andhgpdidkysipyedéreabhd pobydveryshmne0e06. The lower linmt of the 10

. dielectric loss tangent is not particularly limted. That

- 'Of Fhese, the monomers having a hydroxyl group such
._ és 24hydr02yéthyi (meth)acryiate, 2—hydroxypropyl
-(meﬁh)acrylate and 3-hydroxypropyl (mefh)acrylate are
10 preferred. | |
-Examples of the monomer (b4) (copolymerizable
monomers } indlude those listed with,respect to the second
: photosensitiﬁé coﬁposition.

Because of the presence of copolymerized compconents

,fj 15 derived frOm a monomer having a carboxyl group of the

monomers (b2) aﬁd/or {(b5) or a phenolic hydroxyl group, the
copolymersﬂcomprising the monomers (b2) gnd {(bd)  or thése
;comprising the monomers (b2), {(b4) and (b5)_have,thé alkali
_solubiiity. In particular, the copolymers comprising the .
20 Vnmnoﬁers (b2), (b4) and (b5) are-preferable from the
viewpoints of_dispersion stability for the inorganic
"~ particles (A) ana solubility by the alkaline developer
after—mentidnéd- Preferably, the copolymer contains

" component units derived from the monomer (b2) at 1 to 50%



is, there is no problemfor the dielectric loss tangent to be about 0.001.
Further, the dielectric produced fromthe first conpositi @hMiesi2608 y has
an electrostatic capacity of not 15 less than 5 nF/ cnR2, preferably not

| ess thamspl@imF/ cn2, and nore. preferably not |ess than 15 nF/cnR. The
upper limt of the electrostatic capacity is not particularly limted.

That is, there is no problemfor the electrostatic capacity - to be about 50
nF/fcm2 or nore. 20 The dielectric constant, dielectric |oss tangent and

el ectrostatic capacity as used in the present specification are nmeasured by
t he met hods described in JI'S K6481 (at 1 WMz frequency). To be used as an
el ectrical condenser, the above 21 March 2006 SF-877 68 dielectric
preferably has a | eakage current of not nore than 10-8 AlcnR, still

pr ef er abllyy noasapr entthpart@colArtyPpreafidrebéy. Spitef éP&bby messppeadt han
1010 A/cn2. Preferably, the dielectric has a thickness of not 5 nore than
50m stilthpsef geablrgdndkofmotBet hanolm (889 aeventpr 8Der bbl manst nore than
5m The lower |imt of the thickness is not particularly limted, but the

thicknessyjhg pHsHakLYapol LessethBn, 0550, sBsebechhiks Prgpatrgadskrom Second
O Third 10 %hotosen5|t|ve Cbnp05|¥|on> (Met hod of. fornlng a direlectric

~ pattern) The, pekhodchopLonpLagen dbgheckrh Bauss! B, fpauyt hengsecond or

third photdosensitive conpos on c ises the “step either (1-1)

appl yi_ng the conposition ar :2) A5 transferring the photosensitive -
t ransPer - Pty ﬁHinyregﬁB%%é¥p6éiﬁﬁ ?ﬁé Egsﬁﬁgﬁnt dielectric layer, (3)
devel oping the dielectric layer, and (4) curing the dielectric gattern.. :

3

The alkali soluble resin (B2) for use in the thir
composition preferably has a-mass~averége molgcular‘weighﬁ
in terms of polystyrene as measured by GPC (hereinafter
referred to as‘the "mass-~average molecular weight (Mw)") of_

10 5,000"1;0 5,000,000, and more preferably 10,000 to 300,000.

- Desirably, the third photosensitive composition

_contéins the alkali soluble ‘resin ({B2) at 1 to 500 parts by .
mass, prefeﬁably 10 to 500 parts by mass, and more
preferably 10 to 200 parts by maés based on 100 parts by

'-J- 15 weight éf the inorganic particles {(A4).

Also desifably, the content of the alkali soluble
resin (BZ)”in the third composition is 1 to 50% by mass,.
preferébly 2 to 30% by mass, and more preferably 5 to BQ%
by mass based on 100% by mass of the total amount of thg

.20_:components'(A), (B2), (C6) and {C7).

The third phbtosenSitive Coﬁposition may contain
another resin thén the élkali soluble resin. Examples
 théreof inclﬁde polyimide resins, bismaleimide resins-and

epoxy resins.




(1-1) Step of applying the photosensitive conposition: 20 In this step,
the second or third conposition is applied by a coater onPoMargdud¥brate to
forma dielectric |ayer. Exenplary preferred coaters include a spinner, a
screen prkpiges, a gravure coater, a roll coater, a bar coater and a die
coater. 21 March 2006 SF-877 69 The substrate to be coated with the second
conposition is not particularly limted. For exanple, it may be a plate
such as a printed-wiring board, a copper- clad |am nate (CCL), an SUS
substrate, a copper-foiled polyimde syhstrate, a ceranic substrate, a
silicon wafer (e.g., WCSP) or an alum na substrate. The substrate used in
the case of the third conposition may be a plate substrate conprising, but
not particularly limted thereto, a printed-wiring board, a silicon wafer
(e.g., W @BB), ExhileglaailgutasatiueatedaGraupritoataibingaCompo8peci fi cal |y,
~the second or third photosensitive conposition is.printed on the :
substrate, e.g.yphRrbRh@HenEE1Ng BABEHur¥EER grsGpeesnphiiniay etc. and
thereafter dried in an oven or the like to forma dielectric |layer. 15

(1-2) St R BhuhANRES EbRO:hOSANOLOSRARLIKE oh! 20Shek eatSicullbibhi s

step, the phbotosensitive transfer Tayer the photosensitive transfer film

is-transferred on a. _.substrate. 20-The substrate used.herein a plate
substrateibpltﬁﬁea§aﬁ§rk?ﬁdlgscPHga&H§ 88aF%by FTR<E %ysgggﬁéﬁg%ﬁggsition.
It isfgernissible that a desired pattern has been forneg_on .the surface of
- the ploat e950B®t Pate Caphbp +REUFPEd Lot HESHPIPagadbFALhBCLYFSEIZAE 18y be
pretreated by chem cal 21 March 2006 SF-877 : ' : :

by the action of a photopolymerization initiator (C7) as

described later. However, a (meth)acrylate compound is
generally used.
Examples of the (meth}acrylate compounds include:
10 | di(meth)acrylaﬁes of alkylene lecdls, such as of
| ethylene glycol and proleene glycol;
di (meth)acrylates of polyalkylene glycols, Sugh as of
polyethylene glycol and polypropylene glycol;
di (meth)acrylates of poiymé:s hydroxylated in both
"Tﬁ 15 terminals, such as of polybutadiene hydroxylated in both
-termihals,_polyisoprene ﬁydroxylated in both terminals and
‘ polycaprdlactone hydroxylated,in.both terminals;
-poiy(methiacrylates of polyvalent alcohols of 3 or
more valencies such as of glycerol, 1,2,4-butanetriol, .
20 trimethylolalkane, tetramethylolélk#ne, pentaerythritol and
dipentaerythritol;
polyfmeth)acrylateé of polyalkylene glycol addgcts of
pblyvalént aicohols of 3 or.ﬁbre valencies;

poly(meth)acrylates of cyclic polyols, such as of




70 treatnment with a silane coupling agent or the like, plasma treatnent,
or thin-film formng treatnent by ion plating, sputtering Mago20(shase
reaction or vacuum deposition. An exenplary transfer process is given .
bel ow. wBps7t he protective filmhas been provided due to need, the film
is peeled fromthe photosensitive-transfer film the photosensitive
transfer filmis superposed on the substrate so that the transfer layer

will be in contact 10 with the substrate; and the photosensitive transfer

filmis thernmoconpressi on bonded with the substrate by neans of a heating
roller or the like. By this process, the photosensitive transfer |ayer is
15 transferred on the substrate and adheres thereto. The transferring
conditions are such that the heating roller has a surface tenperature of
20 to 140C, 4acyolbheganediéssupeadofl . 1-bengekgticmi.;, aadd a travel i ng speed of

0.1 to 10.0-mmn. It is possible that the substrate has been 20

preheat ed, for exogp! ane@thOct01108€, £3rh Sheppofiypheteexposing the
dielectric layer: The dielectric |ayer obtained as above is irradi ated

with (expeagdhi9dr-ypgiali apokhyr Qhaa*ahaaebg/g%@?kuir@taan%el ected area. Thus,
a latent pattern image can be fornmed 21 rch 2006 SF-877 71 on the

dielectri th (.8l . | L. . t d
o el ectt | SpbefFhsryOEn, (15: 08 S8Lche Vel obs Lagicad Leam besgecor
dielectric | duy i th duction.-5 This.dieli ic | ith -
O el Gab 8PS EU1L00 108 Beadiet LoD, ThLg, islgelpic laver vt

with a DFR on the dielectric |ayer obtained in the aforesaid step .(1-1)

or by , Exemplary -(meth)acrylate compounds further include

the compounds listed above as the monomers (b2), (b4) and.
{b5) for making up. the alkali so;uble résin (B2} . -
' The_compound‘having an ethylenically unsaturated
- 10 group (C6),-which includes these (meth)acrylate compounds,
may be used either singly or in combination of two or more
_kiﬁds. The amount of the compound {C6) is usually 20 to
500 pgrts by mass, préferably 20 to 480 parts by mass, and

more preferably 40 to 250 parts by mass based on 100 parts

-f} 15 by mass of the alkali soluble resin (B2).

.Alsb desifably, the-content.of the cbmpound having an
ethylenicaily unsaturated group (C6) in the third
composition is 0.1 to 30% by mass, preferably 2 to 20% by
maSs,.énd more preferably 5 to 15% 5y mass based on 100% by

20 mass_of the total amount of the_éomponents {(A), (BZ)y, {C6)
and (CT). |
- {C7) Photqpolyme#ization Initiator:

The'photopolymerization'initiator (C7) used in the

third composition generates radicals upon photoexposure as .-




using a conductive foil as the substrate filmin the aforesaid step (1-2).
This lanmnate is then subjected to 10 chenical etching. of EhMammd6tive
foil along a previously made pattern. The resultant conductive foil pattern
maybe . uSEe#/7as the above photomask. Exenplary radi ati ons enpl.oyable for

"~ the above selective irradiation (exposure) include a visible ray, an 15
ultraviolet ray, a far infrared ray, an electron beamand a. X-ray. O
these, a visible ray, an ultraviolet. ray and a far infrared ray are .
preferable; an ultraviolet ray is nore3preferably used. The photonask has
open square dots rangiing from210 to. 20 1000m but the exposure pattern may
differ depending on the object.. The irradi ati on equi pnent may be, but not -
particularly limted to, an ultraviolet irradiation equipnent used in the.
phot ol i t h8gF@pHyePr Beesdnbrlak b9 KBLEA2DG0FOSFIGTZRE1SNI GhethGsed in t he
production of seni conductors and liquid crystal displays.. (3) Step of _
rdevelopingOmMQu@ﬁeheeingcahayéhyl¢héCQhbyoampaggdadbdlecpnpc(ﬂéyer is then
developed 5 to elicit the pattern (latent image) in the dielectric |ayer
~The devel Dperplusedpbhyinbirs zdevehopneoti acar be antabkalkinaldevel oper. By the
use thereof, the alkali- devel opable resin (B) contained in the dielectric

layer cam i beqr eadichy dissel vad; apdowagshed away. céhaqglbhg i norganic
superfine particles (A1) and the inorganic fine particies (A1) have

e 1 uni hREERCRE s Mot LD Srietatalllen |
dlSSO|VIF§k§ﬂE-e¥@ShIng away the al kali - '
_ carbonyl compounds such as benzyl, bénzoin,

benzophenone, Michler’s ketone, 4,47- |
'bisdiethylaminobénzophenone, camphorquinone, 2-hydroxy-2-

10 methyl—1—§henyipropaﬁe—1—one, 1-
hydroxycyclohexylphenylketone, 2,2—dimethoxyé2—
pheﬂflacetopﬁenone,_2-methyl;I4’—(methylthid)phenyl};2—

' morpholiho—i—propane, 2-benzyl-2-dimethylamino~1- (4~
morpholinophenyl) - butane—l—one,‘2,4¥diethylthioxanthone
_ 15 and isopropylthioxanthone;
phosphineroxide comﬁounds éuch as bis(2,6-
dirﬁethoxrybénzoyl)_—2,4, 4—trimethylpeni:ylphosphine O};ide and
bié(2,4,6~trimethylbenzoyl)fphenylphosphine oxi@e;_
azo Oor azide compounds such as azoiscbutyronitrile
?O. and 4-azidobenzaldehyde;
orgaanulfur compounds such as‘méfcaptan disulfide;
“organic pefoxides such as benzoyl peroxide, di-ﬁert~
' bUtyl,peroxidé, tert-butyl hydroperoxide, cumeﬁe

hydroperoxide and paramethane hydroperoxide;



devel opabl e binder resin (B), the particles (A1) and (A- Il) present in
the dissolved -area will also be renoved at the sane tine.2Bdermpl280§ active
ingredients of the alkaline 20 devel oper include: inorganic alkaline
conmpoundsSkgizth as |ithium hydroxi de, sodi um hydroxi de, potassium hydr oxi de,
sodi'um hydrogen phosphate, di ammoni um hydrogen phosphate, dipotassium
hydr ogen phosphat e, di sodi um hydrogen phosphate, 21 March 2006 SF-877 73
ammoni um di hydr ogen phosphat e, potassi um di hydrogen phosphate,

- sodi um di hydr ogen phosphate, lithiumsbéicate, sodiumsilicate, potassium
silicate, lithiumcarbonate, sodium carbonate, potassium carbonate,
lithiumborate, 5 sodium borate, potassiunrborate and annnnia and organic
al kal i ne conpounds such as tetranet hyl ammoni um hydr oxi

t ri met hyl hydr oxyet gl eimeeines iiFoxides - ﬁﬁﬁéﬁé?ﬁ%?%%?ﬁ%metHVﬁéfﬁyIanlne
trinmet hyl am ne, nonoet hyl am ne, - di et hyl am ne, 10 triethyl am ne,

nmonoi -sopr 6by+anioeopdengdpr oby3 abtneiaddneeghdndt-ddir-heé- The al kal i ne

devel oper for use in the above devel opnent can be prepared by dissolving
at -1 east pReanl) thrsecalkpli pe-c08poUNEs lbomestl ¥ AL, SUEh tad awdter;. The
15 concentration of the al kaline conpound(s) in the alkaline devel oper is
usual ly 0,091 to 10% by mass, and preferably 0.01 to 5% by nmss.

The-al kal i ne devel oper nay contain an additive such as a nonionic

surfagtant or af, oLoan! cysROlYe ch Tﬁezabgig\xgeé!ﬁi& Abnyhbh the

al kal i"ne developer Wi e usua 71 6hed ter washi ng- According to
necessity undeS|red reS|dues Ief% og}éhe S|demalls of the patterned
d

Q|eleetr|% rYafer>c of CBhT tRRCHRt oat

These may be used either singly or in combination of
ﬁwo or more kinds. The photopolymeriiation initiator (C7)
may beeused together with a sensitizer, a sensitizing

10' auxiliary,ra hydrogeh donor or é chain transfer agentﬁ

Desirably,VEhe content of the photopolymerization
initiator fC?) is Ofl to 200 parts by mass; and preferably
1 to SO perts'by mass based-on 100 parts by mass of the
total amount of the components (B2) and (C6).

.15 Alsb desirably, the third photosensitive composition
COntaine”the phetopolymerization initietor (C7) at 0.1 to
20% by mase?.preferably 0.2 to 5% by mass, and more
preferably 0.3 to 3% by mass based on 100% by mass of the
total emount of the components (&), (BZ); (Ce) and (C7).

20 l. (D) Solvent:

| The third photosensifive composition may optionaliy
coﬂtain a'solvenﬁ (D) ..

The-soiﬁent (D) preferably has the following

properties:




substrate may be rubbed off by a separate step. 21 March' 2006 SF-877 74

Wth respect to the devel opnent conditions, the kind, .co&pdkirdth2006and

concentration of the devel oper; the devel opnent tine, tenperature and

met hod (syceky7as i mrersi on  developnent, rocking devel opment, shower

devel opnment, spray 5 devel opnent or puddl e devel opnent); and the

devel opment apparatus may be sel ected appropri.ately dependi ng on. purpose.

By the above devel opnent, 'a dielectric pattern consisting of renoved and

remai ning portions of the '10 dielectrgz |layer can be formed as desi gned by

t he photomask. (4) Step of curing the dielectric pattern: The dielectric

pattern is subjected to a heat. treatnent and the pattern is cured. This

_thermal curing can be acconplished by heating at tenperatures not higher
.15 than 500C, ir efer ablgpdd enfifld0ity HG0ChandaoyaEn1prefeenbiyefrom 150

to 300C_ The heating tinme is preferably 1 mnute to 24 hours, and nore

preferabl ya30icnéautesit ad hesr snobEyenptarindepsrogeireangaft-or)thermal ly
curing the 20 second or third conposition include an oven, an infrared

oven and a hot Jﬁéa}{aes a(?&Rﬁrééﬁ%ﬁiiwefgf_eﬁt?&tarilsaIJL;Th@oﬂhsi@CIgééﬁn_ _
prepared fromthe second or third conposition or fromthe photosensitive

of ot | 482 [hafmSc-ShaArE Jiry hd, 4R GERVIET Sl R BaCuPUPRLERT Mot ose

‘than. 25, and particul arl referably.not .l ess than_30. upper limt of
' Uhe diel BtPiie” Gonb e ik HereparpekapaFion tritracds (L1 aHEPS

1ater~mentioﬁed optional additive (E),

it can impart an appropriate viscosity to the third
photosensitive composition, and

it.Can'be_readiiy evaporated by drying.

10 | Examples'of,thé solvent (D) include those listed ﬁith
roSpect to the.second composition. Those solvents may be
used either singly or in combination of two or more  kinds.

The content of the soivent (D} in the third
composition can be appropriately'determined to obtain an

e 15 good flowability. Desirably, it is in the range of 1 to

| 10,000'parts_5y-mass, and,preferably 10 to 1,000 parts by
mass_oased.on 100 parts by mass of the inorganic_particles
(B) .
(E) Another Additive: : _ ‘_ | N

,éO _ . In addition to the above compoﬁonts (AY, (B2), (C@6)

" and (C7); the third photosensitite composition may
optionally contain another additive (E). Examples thereof
include a plésticizer, an adhesion auxiliary, a diSpersant,

a fiiler, a storage stabilizer, an anti-foaming agent, an



e

limted. That is, there is.no problemfor the dielectric constant to be
about 200. The dielectric obtained fromthe second or thir@l Marchad2g06si ti on
or fromthe photosensitive transfer filmdesirably has a dielectric |oss
tangent ofpget nore than 0.1, preferably not nmore than 0.08, and still
preferably not nore than 0.06. The lower. limt of the dielectric |oss
tangent is not particularly limted. That is, there is no problemfor the
dielectric |l oss tangent to be, about 0.001. The dielectric constant and
dielectric loss tangent 15 as used in the present specification are
measured by the nethods described in JIS K6481 (at 1 MHz frequency). To be
used as an electrical condenser, the above dielectric preferably has a

| eakage current of not nore than 10-9 A/cnR, still preferably not nore-
than 10- 1@nAlorRdaR0, aad evemapiefierabightotbsorkethan 16velingcne.
Preferahly, the dielectric has a thickness of not nore than 20m and stil

preferabl yoBAt BREEatHavelBmingTheckouestbinit of the thickness is not
partlcularly limted, but the thickness is usually not less than 1m 21

Mar ch 2003 §FA§Z ;48 ﬁﬁkgg&ggglc Parts> The first photosensitive
n

conpositi can e cal ci ne | ow t enperatures not higher than 500C to
formthe dielectric, and.the_resultant d| Iect 5
constant of not%T%s%d?%ﬁﬁog aﬁxﬁré?egt??% | 0ss %nggﬁfg ?bﬁ%gg%%%gnthan 0.1
and an el ectrostatic capacity . of not |ess than 4 nQ Furt?g t he
second or CBRi P prOTBSEAILE] éthCSHﬁoéﬁFFoﬁoﬁpoFﬁ 6?5?3n¥? ve transfer
filmcan be calcined at |ow tenperatures not hlgher than 500C to form 10
the di el ecespectand the sesohtanprgpsisteni c Prsirakil vl e it dghst ant of

not - Iess than 20 and a dielectric

composition contains the adhesion auxiliary at 0.001 to 10

'parts by mass, and preferably 0.001 to 5 parts by mass

based on 100 parts by mass of the inorganic particles (A) .
10 (ii) .'l';):i_.sp.ersa-nt :

:-fhe dispersant used for the inorganic particles (A)
in the third-composition can be exemplified with thé same
compounds listed with respéct to the second composition.
Desirably, the third compositionrcontéins the dispersant at

15”_ 0.001 to 10 parts by mass, and preferably 0.01 ‘to 5 parts
by maés based oﬁ 100 paris by mass of the inorganic
particles.(A).

- (iii) Filler:
The filler used in the third composition can-be

20 exemplified with the same compouﬁds listed with respect to
'the second cdmposition. Deéirably, the third
composition conﬁains the filler at 0 to 10 pafts by mass,
préferably 0;05 to 3 parts by mass, and particularly

preferably 0.1 to 1 part by mass based on 100 parts by mass




| oss tangent of not nore than 0.1. Therefore, electronlc 25£@ hég‘g as an
el ectrical condenser that is thin and has a large electro ?8 @ city,
are produced fromthe above .15 dielectric. Mdrreover, the dielectric
accor di ng3k-87% he i nvention allows for m ni aturizati on and

hi gh-densification of electronic parts such as a printed circuit board, a
seni conduct or package, an electrical condenser and a high- frequency
antenna. 20 | NDUSTRI AL APPLI CABI LI TY The phot osensitive conpositions of the
invention can form upon heating at |'¥w tenperatures of 500C or bel ow, a
“dielectric that has a dielectric constant of not |less than 21 March 2006
SF-877 77 5 and a dielectric |oss tangent of not nore than 0.1. The first-
‘phot osensi tive conposition can, be heated at | ow tenperatures not higher

t han 500C°% ot P oHfic8IaNdF ePRELFFESS ¢ l has a dielectric |oss tangent of

not nore than 0.1 and 5 a high. electrostatlc capaC| of not |ess than 5
‘nF/cn2. 'The second or t¥hatqsemsdddvs Trp@séemddiitron or the

phot osensitive transfer filmecan form upon heating at |ow tenperatures of
500C or bel ow, Ehali ghectsecsihate hasires feny Oi bh entoddirgs S a drfgent of not
nore than 0.1 and a high 10 dielectric constant.of not |ess than 20. The

di el ectri gnpént heni BYANHEOBLLSI héd bRNELHBSIAg bhghathedecid i cegongt ant, so
that it can be suitably used in electronic. parts such as a printed wiring

~board,; a ypﬁgﬁ%g@ﬁ'gye 9E_Pafisage: i & ShESTE T @b CLRIENSEIM AW Bobihoh- 15

frequency antenna. The electronic parts of the invention can be fabricated

small - and th{os ns¥t198 E%Sng%e hfaﬁggvgn BLE! SGLEL a0 PR

photosensitive transfer layer may be overlaid with a
protective film. |
(Substrate Film and Protective Film)

10 | Thé_substrate film of the photosgnSiﬁive transfer
film is preferably a resin film with heat and solvent
reéistances and also flekibility. A Conductive foil is
alsp'preferable. The flexibility of thé substrate film
ailows‘for application of the paétyxcomposition with use of

15 a roll coater to form a photosensitive transfer layer.

Further, rt enables storage andrsupply of rhe rollied
phétosensitive transfer layer.

Thé'substrate film consisting ofra conductive foil is
employéble.as follows: - . : L

20 - a dielectric layer which haﬁe been applied on thg-
rconduCtive'foil is adhered to another substraté, and then
r the conductive foil is patterned withrﬁse of another dry

film photbresist {DFR) . The.éétterned.conductivé foil is

used as a photomask in exposing the dielectric layer.




The present invention will be hereinafter described in detail by the

foll ow ng Exanples, but it should be construed that the i2v®ardh2006s i n no

way |limted to those Exanples. Hereinafter, "parts" and It% are by mass
unl ess 21gMrreh 2006 --SF-877 78 otherw se nentioned. The nass-average

nol ecul ar weight (Md) is in terns of polystyrene nmeasured by a gel
pernmeati on chromat ography (GPC) using a chromatograph HLC- 802A (avail abl e
from TOSOH CORPORATION). Patterning properties and dielectric properties of

-the dielectric patterns were eval uatedegas follows. (Patterning properties)

I n each Exanpl e and Conparative Exanple, neasurenents 10 were carried out
for the wwdth and height of the obtained dielectric pattern with a
scanni ng el ectron mcroscope (SEM to evaluate the accuracy of pattern
w dth as FAAthker, theepwidetbnefi G0OdOmtard tBBL fan behessd Akse, del etion
of pattern was visually evaluated as "AA" for non-del etion 15 and "BB" for
del etion (;Beheehki-¢ Gaastapt thb ghiegbliteikogsydangent and Leakage
Current) -Preparation of electrode: In Exanples 1-10 and Conparative
Exanples 1-6, t el i 't - Qht aj pe khized to forman
§§?ﬁﬁ%gk§e§§%{%_§sﬁ§£ R5R108! Bhpedues- AUt hig

upper electrod on the~dielectric pattern. In Exanples
11-13 and,Co rative aopl e . co r-foiled. dielectric patterns were
af f-or ded t-8° getPQ HSEEXHEFSigéﬁﬁpgﬁgaﬁﬁgférnPS yﬁﬁgﬁﬁﬁér el ectrode. In.
Exanpl es 14-17 and 21 March 2006 SF-877 79 Reference Exanples 1-2, the.

di el ect ri BopyEtEHessFai REdYRESPY lenes, polystyrenes, polyimides,

- polyvinyl éléohols, fluorine—cbntaining resins (such as
polyfluoﬁoethylene), ﬁylgns and celluloses. The substrate
.film desirably rénges in thickness from 20 to 100pm, and

 ;preferably from 25 to.SOum from'the.viewpoint of strength

_10 and the like. It is prefeféble that a surface of the
subsfrateAresin film has been releaseutreated. The release
treatment enables easy release of the substrate film when
forming a pattern according to the method described

"hereinbelow. For example, the release treatment can be

o 15 suitably accomplished by application of a release agent

_such as a silicbn—release agent, a fluotine release agent'
or a éiliéon—fluorine releasé'agent;.
Exemplary conductive foils employable as the
substréte film include those comprising copper, gold, ' .
20 silver, platinum, nickel, stainless steel, aluminum, iron
\or various alloys. From the viewpoint of oxidation
. resistance, con&uctivity‘and flexibility, the foil
comprising cdpper, gold, silver, platiﬁUm, nickel or

~aluminum are particularly preferéble. The conductive




alum nized to forman el ectrode. having a guide ring (area 1 cn2,

t hi ckness: 0.1m Measurenents of dielectric constant and di2élMacthr 2606l oss 5
tangent: The dielectric constant and the dielectric |oss tangent were
nmeasured ggg}y MHz by an LCR neter (HP4284A avail able from Hew ett- Packard
Conmpany). The above neasurenents were carried out with respect to 10 10
measur enment poi nts -between the copper foiled side and the upper el ectrode
of the printed wiring board or silicon wafer substrate. The obtai ned

val ues were averaged to determ ne thegidielectric constant and the
dielectric loss tangent.. 15 Measurenent of | eakage current: The | eakage
current was neasured with respect to 10 neasurenent points between the
copper foiled side and the electrode with the use of an insulation

resi st anceubestrate (aiprodyucbeots Adwanbést o€opporali onhduThevebtaihed
values 20 were averaged to determ ne the | eakage current. (Mist Heat

Resi st ancgr( HASEmt 6st}) oFhensukedduidtimengbe1 subiieet eletroaaréaihour noi st
heat resistance test at 121C and 100% hum dity under 2 atm The filns

gi ven, bef 0i<20d . af ber ot BEpLESh ceLE viRdbyi dHBLLYnals N shn2fRBuSH- 877 80

anal yzed by an i'n rare spectrophotonetry The resul.ts™were conpared with

each- other, to evaluate |stance C ng to the
folIoWﬁngw&FthrF551ﬂA eSlnD? enggeo ser%&f shdg}%gﬁg%o% noi st heat
resi stance BB; drastic difference observeg g EEF nnls% heat
resi stanc&hickpese Phot BYbnBPEi PETEIMIErtYo l@bFe oFRFRG B e e59r|c> . The -
followng is alist of the conponents used in

75pm, preferably 8 to 50pm, and partlcularly preferably 10

to 25um.
| The protective filﬁ may comprise the same material as
“that of the substrate film; A surface of the protective
10 film-aise is reieaSewtreated. The peeling strength with
respect to the protective film and the photoeensitive
transfer.layer should be lower than that with respect to
the_substxate'film and the photoseﬁsitive transfer layer.
' (Photpsenéitive Transfer Layer)
418 ‘_. f;Thé photosensit;ve.transfer layer of the
photoéeasitive eransfer film,cah‘be prepared by applying
~the above‘ﬁhotosensitive composition on the substrate film
and drYing the applied compesition to partially or
- completely remove the solvent;- |
20; .. To obtain the photosensitive transfer layer as
described abo#e, the aforesaid eoméosition is preferably
e applied oh-the sabstrate film by a method capable of
effectivelyrferming a uniform and thick layer (for example

not less than lpm). Exemplary preferred coating methods



10 Exanples 1-5 and Conparative Exanples 1-5- inorganic Particl es A) :
A-1l.:bariumtitanate particles (trade nanme: BT-01 avail abl &1 Merhyd 088k ai

Chem cals Co., Ltd., nmean particle diameter: 0. 1m 15 A-2:bariumtitanate

particl esS{#tade nane: BT-02 available from Sakai Chenicals Co., Ltd.,
mean particle dianmeter: 0.24m Phenolic Resin (Bl): Bl-1: cresol novol ak
resin prepared from mcresol and p-- 20 cresol in 60/40 nolar ratio

. (mass-average nolecular. weight in terns of polystyrene: 8,700). .B1l-2:"
.cresol novol ak resin prepared from m c¥%esol and p- cresol in 50/50 nol ar
rati o (mass-average nolecular weight in terns of polystyrene: 7,500) 21
March 2006 SF-877 81 Bl-3: pol yhydroxystyrene (trade nane: MARUKA LYNCUR

S-2P available from Maruzen Petrocheni cal . td, Phenol j £. Compound
(bi).: bl %&‘?P‘i&i-%’i’%(%%y%f_o%yﬁ%feﬁy‘??a-‘f@f %.- Cﬁ?%i“i‘? hc%f?%%phaen@ﬁ?
1-nme. thyl et hyl } phenyl ] et hane Qui nonedi azj de Conpound (C): .Cl1-1:
condensat ‘éo"#%‘?ﬁeda bed e h 1‘?‘15-“%@%(@‘111)/%%&%%%‘?\%{) :
~1-[4-[1-(4-hydroxyphenyl)-1-, net hyl et hyl ] phenyl ] et hane and
1, 2- napht hoqui nbnetisreclo -5 sthd ailnmiabndi bionsy erbyedmping rati o of
1/2.0 C1-2.: condensate fornmed between 1, 1-bis(4-hydroxyphenyl)-
1- phenyl et bhaper angrd , ZnAaphhdagsy nenesk azi 6e- 50 stb f VRO aeid Areman aver age
mol ar ratio. of 1/1.5 Curing Agent (C2): 15 C2-1: hexanet hoxynet hyl at ed

mel amsne {gs@eeg NanEs SYMENSOs, respectively. Desirably, the '

amount of reeidual solvent (with respeet to the dried
photosensitive transfer layer) wili be not more than 2%rby
‘maSS, and preferabiy not more than 1% by‘mass.
The. photoseositive transfer layer is thus formed on
10 at ieast one surfaoe of the eubstrate film; Desirebly, the
transfer layer has a thickness of 1 to 100um, preferably 3
to'TQum, and more preferably 5 to 50um.

Also desirably, the photosensitive transfer layer

contains the inorganic particles'(A) at 30 to 90% by mass,
15 | and prefetably 40 to 80% by maSs,based on the amount of the
transfer.layer.‘.The photosensitive film has the
photosensitive transfer layer described above and has
-excellent adhesion to an objective substrate’anq can be
formed into'a_pettern with high dimensional precision.'
20 _ ' ‘ <Dielectric>

The aforesaidAphotosensitive compositions can form a
dielectric by heeting-at 500°C or below. This dielectric
‘hés-a dielectric constant of not less than 5 and a

" dielectric loss tangent of not more than 0.1. In



avai |l able from M.tsui Cytec, Ltd.) C2-2: tetranethoxynethyl iE¥CO|urI

(trade name: CYMEL 1174 available fromMtsui Cytec, Ltd @¥W9rator
(C3): - benzyl (4- hydr oxyphenyl ) net hyl sul f oni um hexaf| uoroanti nonat e

. C3-2: ben§€]%4 hydr oxyphenyl ) met hyl sul f oni um hexaf | ubr ophosphate 21 March

2006 SF-877 82 Crosslinked Fine Particles (C4): C4-1:

but adi ene/ hydr oxybutyl net hacryl ate/ met hacrylic aci d/ divinyl benzene =

60/ 32/6/2 (W%, nmean particle dlanet%i 65nm Sol vent (D) : D-1: ethyl

| actate D-2 : 2.-heptanone (Exanples 5) (1) Preparation of

phot osensi tive conposition for forming 10 dielectric The inorganic

particles (A), phenolic.resin (Bl), phenolic conmpound (bl), quinonedi azi de

compound (k1w Yl Rc2geRE: (Gb ggh@&%@fg@gl@%g@mﬁn@ﬁw 9! i nked

fine particles were di sso Irn the sol m-xi ng
rati-o |listed ia Tab The solutlon was eaded -ip a bead m Il and
e

I
t her eaf t ePSRFE F‘Edﬁﬂr%u‘@ﬂﬁ Bekew; P ek rms?eg}e%%‘éﬁr%%o’éh%s%?saﬁd afilter
havi ng a pore size of fpmto prepare_a photosensitive conposition for
“forning adiglerE&ifi eonggand) ocAppPEcaersn tHRNpRet 6§@ﬁ§rﬁg5éf 86¥pd$isEi on for
- forming dielectric The above photosensitive conposition was applied by a
. spinner &hto d0cuasgieteredisi losontaagent Jlienapphiped tb@np@sdblon was
dried at 100C for 5 minutes to renove the ,
5 and an electrostatic capacity of not less than 5 nF/cm®.

_ The second or third'photosensitive composition or the
photosensitive tran;fer film, when heated at 500°¢ or below,
provides a dielectric that has a dielectric constant of not
less than 20 and a dielectric loss tangent of not more than
.10 0.1.
Preparation methods and properties of these
dielectrics will be described hereinbelow.
<Dielect;ic Preparéd‘From First Photosensitive Composition>
(Method of forming a dielectric pattern)

15 | The method for forming a dielectric pattern from the
first pﬁotosensitiveAcohpositioﬁ comprises the steps of (i)
.applying the Composition{ (2) photoexposing the resultant'
‘dielectric layer, {3) developing the dielectric layer, and
{4) cu;ing the dielectric‘pattern.

20 -(1) Step of applying the photosensitive composition:
In.this'step;'the'firét composition is applied onto a
substrate Such aé a silicon wafer on which wiring patterns
have been provided. Then the applied composition is dried

to evaporate the solvent, etc to form a coating layer.




21 March 2006 SF-877 83 solvent. As a result, a photosensitive dielectric
| ayer was formed in a thickness of 1m (3) Photo exposure ZAMarelv2Wponent
of dielectric |layer The photosensitive dielectric layer was irradiated 5
Swith i-1inm 4P5diation (ultraviolet ray of 365nm wavel ength) through a
phot omask (having a pattern with 500pm squares dots) by use of an

ul trahi gh pressure nercury lanp. The dose was 500 ml/cnR. After the

conpl eti.on of the photoexposure, the 10 photoexposed dielectric |ayer was
treated by a shower devel opnent for 2 inutes with an aqueous sol ution of
2.38% by mass of tetranethyl ammoni um hydr oxi de (25C) as the devel oper.
Thereafter the dielectric |ayer was washed wwth ultrapure water to renove

t he area t. had . heen .15 sal ubilized by .ul.traviol irradiation,. Thus, a
pat ter n‘__vvatﬂgﬂTsora ¢ ¢ %)lo&rmlaﬁg of ie mé%ﬁtlrslh(?cgéyt’e%tﬁnr P e B8P
dielectric:layer on the silicon wafer was cured_in an gven at 200C for 60
mi nutes t 6BM% SHIGYe SO  p AT GP B the "GP NIFheERidt t er ni ng
properties and dielectric properties of the obtained dielectric pattern
wer e nmeas Goed ing t isaralscve coetiods o rTHe nessulprs rariegsholhei fhigbress. 21
March 2006 SF-877 84 (Conparative Exanples 1-5) In the sane-manner as in

t he abovecExamg esatdngcdrpyesi caon hsagrepdried apptriogmiadaiy ratio |isted
in Table 2_ The properties were neasured in.the sane manner. The results
are smwnseletaliing 2he Spp8féation method and adjusting the solid

concentration or viscosity of the composition.
The above substrate is not particularly limited. For

exémple, it may be a plate such as a printed-wiring board,

.a copper—clad laminate (CCL), an SUS substrate, a copper-
10 foiled polyimide substrate, a ;eramic sﬁbstrate, a siiicon
wafer (e;g., W-CSP) or an alumina substrate.
(2) Step of photoexposing the dielectric layer:
The dielectric layer ébtained by the -above
‘appliqation step is selectively irradiated with (exposed
flﬂ 15" to) radiation through a desired pattern mask. Thus, a
| latent.pattern image can be formed on the dielectric layer.
.Exemélary.radiations employable for the above
expoéure'inclﬁde an ultra§iolet ray, an electron beam and a
laser beam emitted from a low~-pressure mefcury lamp, a
20 highfpfessure mercury lamp, a metal halide lamp, a g~line
étepper and an i-line stepper. The dose can be
appropriately defermined in accordance with the radiation
- -source used dr‘the thickness of the dielectric layer. In

the case of ultraviolet rays radiated from high-pressure
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mercury lamps, the dose is about l,OOOIto 20,000 J/m? for
the dielectric layer thickness of 0.5 to 50um.
(3) Stef of develqpihg the dielectric layer:

The photoexpésed dielectric layer is subjeqted to-

5 'development in which a photoexposed area is dissolved with
an alkaliné_developer and washed away. 'Thus, a coating
layer in desired pattern can be obtained. | |

Since fhe inorganic particles (A) have been uniformly
dispérsed in-the phenolic resin (B1), itris naturally
:10 | understood that when the dielectric layer is developed by
diésolvingrand wasﬁing éway the binder phenolic resin (B1),
_the inorganic pérticles (A) preéent in the dissolved area |
will also be removed at the same time. Exémplary
deﬁeloping methods include shower development, spray
h%j '15 'deﬁeloément, immersion developmeﬁt_and puddle develqpment.
The developmentis usually carried out at 20 to 40°C7for
_abouf 1 td-lo‘minutes.
Examples of the alkaline developer include alkaline
aqueoﬁs solutions of about 0.1 to 10% by mass of an
20 ialkaliﬁe compound; such as of sodium hydroxide, potassium
hydroxide, ammonia water, tetramethylammonium hydroxide or
choline. The alkalineAaqueous solution may be mixed with
an appropriate amount of Qatgr—soluble organic solveﬁt,

 such_as methanol or ethanol, or a surfactant. The above:
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dévelopment with the alkaline developer is followed by

. water washing and - drying.

- (4) Step of curing the dielectric pattern:

In order to impart a function as an electrical
condenser, the developed pattern is then cured by heat

treatment to give a cured layer. On heating, the acid

| generator {(C3) 1s decomposed to generate an acid. The

-catalysis of this acid accelerates a curing reaction

between the curing agent (C2) and the phenolic resin (B1}).

The curing conditions are not particularly limited and

depend on the objective use of cured product; for-examplé

the coating layer may be cured by heating at 100 to 250°C
for 30 minutes to 10 hours. It is also ?ossible to carry
out theé heat treatment in two stages in order to effect the
curing sufficiently or to avoid deformation of the
-résultiﬁg pattérn. For example, thelcuring éan be carried
out in.a manner such that the dielectric pattern is heated
at 50 to.100°C for 10 minutes té 2 hours in the first stage
and further at 100 to 250°C for 20 minutes to 8 hours in
the second stage. With the above curing conditioné, the
heating can be conducted by a conventional oven, an
infrared oven or-the like.

ffroperties of the dielectric)

The dielectric prepared from the first composition
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desi;ably has a 'dielectric constant of not less than 5,

preferably not 1esé than 10, and more preferably not less

than 15. The upper limit of the dielectric constant is not

particularly limited. That is,.there is no problemlfor the
5 diélectrié éonstant to be about 200.

Also,ithe dielectric obtained from fhe first
compoéition &esirably has a dielectric loss tangent of not
more than 0.1, preferably not more than 0.08;kand still

;preferably not more than 0.06. The lower liﬁit ofithe
;710 dielectric losé tangént is hot particularly limited. “That
.is,ltheré is no problem for the dielectric loss tangent to
be abouﬁ 0.001.

‘Further, the dielectric produced from the first

composiﬁion desirably'has an electrostatic capacity of not

15 less_than_S;nF/cm?,.preferably not less than 10 n¥F/cm?, and
more ptéferably'not less than 15 nF/cm’. The upper limit
of the eleétrostatic capacity is not particularly limited.
That is, there is no problem for the electrostatic capacity
to be about 50 nF/cm® or more.

20 7 The dielectric constant, dielectric loss tangent and
electrostatic capacity as used in the present specification
are measured by the methods described in JIS K6481 (at 1
MHz frequéﬁcY) . |

To be used as an electrical condenser, the above
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-dielectric preferably has a leakage current of not more

than 107® A/cm?, still preferably not moréithan 107% A/cn?,
and even preferably not more than 107'° A/cm®.

Preferably, the dielectric has a thickness of not

‘more than 50pm, still preferably not more than 20pm, and
~ even preferably not more than 5um. The lower limit of the

thicknesé is not particularly limited, but the thickness is

usually not less than 0.5um.
<Dielectric Prepared From Second Or Third
Photosensitive Composition>
(Method éf'forming a dielectric pattern)

The method for fofming a dielecﬁric pattern from the
second o;,third photosensitive cdmposition comprises the
stepé_of either (1~1) applying the composition or (142)
transferfing the photosensitive transfer layer, anq (2)
photoexpésing the resultant dielectric layer, (3)
develbping_thé dielectric layer, and (4) curing the
dielectric pattern..

(1-1) Step_of applying the pﬁotosensitive composition:

In this step, the second or third composition is
applied by a coater onto a substrate to form a dieléctric
1ayer. Exemplary preferred coaters include a spinner, a

screen printer, a gravure coater, a roll coater, a bar

‘coater and a die coater.

U
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The substrate to be coated with the second
compesition is not pérticularly iimited. For examﬁle, it
may be a plate such as a printed-wiriﬁg board, a copper-

' clad'laminate'(CCL), an SﬁS substrate,_a copper-foiled .

5 polyimide substrate, a ceramic substrate, a silicon wéfer
(e.g.,'W—CSP).or an alumina substrate. The substrate used
in the éase of the third composition may be a ?late
substrate comprising, but not particﬁlariy limited théreto,
a printed-wiring board, a silicon wafer (e.g., W-CSP), a

'lb ;gléss substrate or an alumina substrate.
Spécifically, the sécond or third photosensitive
composition ié printed on the substrate, e.g., printed—
~wiring board, -with a screen printer étc; and thereafter
dried.in an oven or the iike to form a dielectric iayer.
ffﬂ 15 .(1~2) Step of transferring‘the photpsensitive-transfer
layer:. |

In tﬁis step,rthe photosensitive transfer layer of
the photosensitive transfer film is transferred on a -
‘substrate. i

20 - The substrate.used herein may be a plate substrate of
thé_same.kind as the one céated‘with the seéond compositionf
it is permissiblé that a desired pattern has been formed on

the surface of the plate substrate. When required, the

surface of the substrate may be pretreated by chemical
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treatment with é silane coupling agent or the like, plasma
treatment, orrthinufilm;forming treatment-by ion plating,
séuttering, vapor phase reaction or vacuum deposition.

An exemplary transfer process is given below:

3} - when the protective film has been providedrdue to
ﬁeed, the film is peeled from the photosénsitive tfansfef
film;

the photosensitive transfer film is superposed on the

"substrate sd'that_the transfer layer will be in contact .
10  with the substrate; and

the photosensitive transfer film is thermocompression
bbnded with the substrate by means of a heating roller or
the.like. |

By this process, the photosensitive transfer layer'ié

jt! 15 transferred on the'substrate and adheres thereto.

The transferring conditions are éuch that the heatiﬁg
roller haéra surface temperature of 20 to 140°C, a rolling
pressure of 1 to 5 kg/cm?, and a traveling speed of g.1 to
ll0.0 m/min. It is possible that the substrate has been

20 preheated, for example at 40 to 100°C.
tZ}‘Step of photoexposing the dielectric iayer:

The dielectric layér obtained as above is irradiated

with (exposed to)} radiation thrdugh a photomask in a

selected area. Thus, a latent pattern image can be formed
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on the dielectric layer.
When the dielectric layer is produced from the second

photosensitive composition, a conductive foil may be

. provided on ‘the diele@tric,layer'during the production.

This dielectric layer with conductive foil may be prepared

by either laminating a conductive foil with a DFR on the

dielectric layer obtained in the aforesaid step (1-1) or by

'usiﬁg a conductive foil as the substrate film in the

aforesaid step (1-2).. This laminate is then subjected to

chemical etching of the conductive foil along a previously

- made pattern. The resultant conductive foil pattern may be

used as the above photomask.
Exémplary radiations émployabie for the,abové

selective irradiation (exposure) include a visible ray, an

ultraviolet ray, a far infrared ray, an electron beam and a

X-ray. of these, a visible ray, an ultraviolet ray and a

far.infraréd ray are preferable; an ultraviolet ray is more

preferably used.

The photomask has open square dots ranging from 10 to

1000ym, but the exposure pattern may differ depending on
the object.
The irradiation equipment may be, but not

particularly limited to, an ultraviolet irradiation

‘equipment_used in the photolithography process or .an
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aligner used in the production of semiconductors and liguid

crystal displays.’

(3) Step of developing the dielectric leyer:

The.photoexposed-dieleCt;ic layer is then developed
po elicit the pattefn (latent image) ih“the'dielectric
iayer.

The developer used in this development can be an
elkaiine developer. Ey the use thereof,-the alkali-
developable resin (B) contained in the dielectric.leyer can
be readily dissolved and washed away.

Since the inorganic superfine particles (A-I) and the
inorganic fine particles (A-II) have been uniformly
dispeﬁsed in the alkali developable resin (B), it is
naturally understood that when the dielectric layer is

developed by dissolving and washing eway the alkali-

developable binder resin‘(B), the particles (A-I) and (A-

II) present in the dissolved area will also be removed at

the same fime.

Exemplary active ingredients of the alkaline

developer include:

inorganic alkaline compounds such as lithium
hydroxide, sodium hydroxide, potassium hydroxide, sodium
hydrogen phosphate, dlammonlum hydrogen phosphate,

dipotassium hydrogen phosphate, disodium hydrogen phosphate,
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ammonium dihydrogen phosphate, potassium dihydrogen

‘ phosphate, sodium dihydrogen phosphate, lithium silicate,

sodium silicate, potassium silicate, lithium carbonafe,
sodium carbonate, pdtassium'carbonate,‘lithium borate,
sodium berate, potéSsium:borate and ammoﬁia; and

' orgaﬁie alkaline compounds such as

tetramethylammonium hydroxide,

-trimethylhydrdxyethylammonium hydroxide, monomethylamine,

dimethylamine;'trimethylamiﬁe, monoefhylamine, diethylemine,
triethylamine,;moneieepropylamine, diisopropylamine and
ethanolamine.

_The elkaline developer for use iﬁ the above

development can be prepared by dissolving at least one of '

" these alkaline compounds in a solvent such as water. The

Concentraﬁion of the alkaline compound(s) in the alkaline

developer is'usﬁally 0.001 to 10% by mass, and preferably

0.01 to 5% by mass. The.alkaline developer may contain an
additive such as a nonionic surfactant or an organic
solvent.

The above development with the alkaline developer

- will be usually followed by water washing. According to

- necessity, unde31red residues left on the sidewalls of the

patterned dielectric layer or on the uncoated area of

substrate may be rubbed off by a separate step.
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<Second- Phot osensi ti ve Cbnp05|t|on For ornlng Dielectric> The foll ow ng
are a list of the conponents used in = npl es 6-13 and Conparative Exanples

6-7 and descriptions. of the synthesis of the al kali devel opabl e resins

(B) used 5 in those enbodi ments. 10 Inorganic Particles (A):

10

A5

20

With respect to the development. conditions, the kind,

~composition and concentration of the developer; the

development time, temperature and method (such as immersion

development, rocking development, shower development, spray

- development or puddle development}; and the development
apparatus may be selected appropriately depending on -

‘ purpose.

By the above deVelopment, a dielectric pattern

consisting of rémoved and remaining portions of the

‘dielectric layer,can'be formed as designed by the photomask.

(4) Step of curing the dielectric pattern:
The dielectric pattern is subjected to a heat .
treatment and the pattern is curéd} This thermal curing

can be accomplished by heating at temperatures not higher

than 500°C,'preferably from 100 teo 500°C, and more

-preferably from 150 to 300°C. The heating time is

preferably 1 minute to 24 hours, and more preferably 10
minutes to 12 hours.

Exemplary heating means for thermally curing the

second or third composition include an oven, an infrared

~oven and a hot plate.

{(Properties of the dielectric)

The dielectric prepared from the second or third

~composition or from the photosensitive transfer film



A-1:bariumtitanate particles (trade name: BT-01 availabl'e from Saka
~Chenicals Co., Ltd., nmean particle dianmeter: 0.1m diel ectdliMarglyd@@€nt
500) A—2éﬁ$@&jun1titanate particles (trade name: BT-02 available from
Sakai Chem'tdls. Co., Ltd., nean particle diameter: 0.2m dielectric
constant: 500) A-3:barium-titanate nanoparticles (N sshin Engi neering
Inc., mean particle dianeter: 0.03m dielectric 15 constant: 400) A-4:
bariumtitanate particles (TOHO TITANIy CO, LTD., nmean particle dianeter:
0.1m dielectric constant: 400) A-5:titania nanoparticles (trade name:
RTI PBC available .20 fromC. 1. KASElI' CO., LTD, nmean particle dianeter:
'0.02pm dielectric constant: 100) Photoacid Generator (CS): C5-1: ester of

4’4"[1‘[@ﬁé%géé%QggégxéE?§€¥é%%r%@ eshexgﬁkhxk)aaenxgggthnhhdgog)diphenol

~with 1,2 napht hoqui nonedi azi do- 5-sul foni ¢ acid
(average esterificatio atio; 66ﬁé mol 99 5 Sol-ven -&Dﬁe' E—Ls et.oyl
lactate %% ?5%§i8n8°g|§88? HoRY ?hyPé%FhEF%fﬁﬁﬁéﬂ' Svel 6pable éesin
"(B): (Synthesis Exanple_ 1) A flask purged w th nit&ogeﬁgmas charged with
© 459. 0y 02%. aamf BRRyienéaflycBrelrRePRY NethdrSSoliftlonirn WhTch 10 9. Oy
of 2,2'-azobisisobutyronitrile had been dissolved. Further, 22.5g of
styrene, 4pp®©y bimibt hacthei diatediré?. 5gnsehndi éychepeRBaARYFUABERNCryl at e
and 90. Qg of glycidyl "nethacrylate were added thereto. Then the m xture
sol utison limited. That is, there is no problem for the dielectric '
constant to be about. 200.

The dielectric obtained from the second or third
composition or from the photosensitive transfer film
desirably has_a‘dielectric loss tangent of not more than

10 0.1, preferably not more than 0.08, and still preferably
not more than 0.06. The lower limit of the dielectric loss
tangent is not particularly limited. That is, there is no
?roblem for the dielectric loss tangent to be about 0.001.

The dielectric constant and dielectric loss tangent

15 as used in the present specification are measured by the
methods described in JIS K6481 (at 1 MHz frequency) .

To bé_used as an electrical condenser, the above
‘dielectric preferably has a leakage current Qf not more
than 10°° A/cm?, still preferably not more than 107*° A/cm?,

20 and even preferably not more than 107" A/cm?®.

Preferably, the dielectri¢ has a thickness of not

more than 20pm, and still preferably not more than 10um.

The lower limit of the thickness is not particularly

- limited, but the thickness is usually not less than 1pm.



was stirred slowy, and the solution was heated to 80C, 15 maintained at
this tenperature for 5 hours and heated at 90C. for 1 hour Zlidlaongled e the
ponnerizg% zn The sol ution obtained by the above reaction was added

dr opwi se | arge quantity of water to solidify the reaction product.
The reaction product was washed with 20 water, redissolved in 200g of
tetrahydrofuran, and resolidified in a |large anount of water. This
operation through redissolution to reaglidification. was repeated three.
times. 'Thereafter, the resultant solidffied product was vacuumdried at
60C for 48 hours to yield a copol yner 21 March 2006 SF-877 89 (1)

(Synt hesis Exanple 2) A flask purged with nitrogen was charged with 45909

a met hyl 3-nmet hoxypropi onate é? (# vﬁg 9.0g of 5
2,2' -azobi si sobutyronitrile ha ]been 1'SSO Further, 56.25g of

met hacrylic aci 9 of neth et hacrylate,, and 7

3, 4- epoxybut yl - ﬁ@?hg&%?Fa?% %nﬁﬂﬁéﬁetﬁé?@?%lt%ﬁ%nc?ﬂegﬁl??&Féngglutlon
.was stirred slowy, and the polynerization was initiated by heating the
solution &b 106 86GpeThéusesunpbnhiwabemaicheni R °Gtte hiermehherature for 5
hours and heated at 90C for 1 hour to conplete the polymerization. The
resul t ant dselletitoncwasntir eat edebnlthet damdemhnner has BndSgdedsiis Exanpl e
1 toyield a copolymer (I1).- 15 (Synthesis Exanple 3) 32.29g (90 nmol) of
3,3, 4 4' colsphatnyltsubtones et tnaar boxyl teelleanhydr i desandnde®dg of10 mmol)

of .I, 3, 3a, 4., 5, 9A--hexahydro-5 (tetrahydro-2, 5-dioxo-3-
furanyl)- Heeh&le%lt%aﬁ] ofuraal af- di 0Be 85 chet £acapRexYyi 620,04 anudr i des;
28.74g (70 nmol 2, 2-bi s[4-(4- am nophenoxy) phenyl | pr opane as a di am ne

‘Qonpound’tgaégg.nF/cm . Further, the second or third photosensitive
- composition or the photosensitive transfer film cén be
calcined at low temperatures not higher than 500°C to form
ib‘ the dielectric; and the resultant dielectric has a |
dielectric constant of not less than 20 and a dielectric
loss tangenf of not more than 0.1. Therefore, electronic
parts, such as an electrical condenser that is_thin and has
a-lérge electrostatic capacity, are produced from the above
.15 dieleotric} Moreovef, the dielectric according to the
inventibn éliows for-miniétufization and highmdensificatidn
‘Qf”eléctroﬁic parts such as a printed circuit board, a.
semicénductor package, an electrical condenser and a high-
frequency antenna.
| 20
INDUSTRIAL APPLICABILITY
The photosénsitive compositions of the invention can
- form, upon heating at low temperatures of 500°C or below,ra

dielectric that has a dielectric constant of not less than



(10 mmol ) of organosiloxane LP7100 (available from Shin- Etsu Chenical,

- Co., Ltd.) ; and 3.04g. (20 mwol) of 3,5- diam nobenzoic. 3&d&Mparok2@06

di ssol vedS'Lngt]ﬂEwa of N-nethyl-2 21 March 2006 .SF-877 90 pyrrolidone (NW)
and.reacted with each other for 12 hours at roomtenperature. Thereafter,
32g of pyridine and 71g of acetic anhydride were added to the reaction
sol ution, and cycl odehydration was carried out at 100C for 3 hours. The
resul tant reaction solution was purifigd by vacuum distillation to obtain
“an NWP, solution. of polyimde with 20%solid concentration. (E anple 6)
(1) Preparation of photosensitive conposition for formng a 10 dielectric
~The inorganic superfine particles (A1), inorganic fine particles (A-11)

al kal i deyehggabl @ dBsity {B)1osPhatmasid generatescd Gamnl. ol @ent (D) in
the mxing ratio listed in Table 3 were kneaded in a bead mll. The 15

mxture was.Lherealiar,dii i e et ooihn Al Gssasieche BN (500 mes)

and a fi T ing a pore size of prepare a photosensitive ‘
conposition for formng a - dielectric. Application of, .phot sitive
conposi t i BRATPBFAFEEST APt NHENY Hat r?(ﬁ&)ﬁhgoal%ﬂ? Y5ivot?os rslietcl%\%fg%
‘conposi tion was applied by a spinner onto ag inted wri nlg bO@I‘f. Tcrile_
“appl i ed EBAHOBRS | DAL FEY HSL0RPITIL £t LTS Feddve: 1 i

solvent.” As a result, a photosensitive dielectric layer 21 March 2006
SF- 875 91amh$gho¢h@@ti¢ﬁ%ﬂ¢i¢C@?@%@ltﬁ gfpnot less than 5 nF/cm®.

The second or third photosensitive composition or ﬁhe
photosensitive transfer'film can form,rupon heating at low
températufes of '500°C orjbelow, a dielectric that ﬁas a low
dielectric loss tangent of not more than 0.1 and a high
10 dielectric constant of not less thanléd.
.. Thé dielectric of the invention is thin and has a
higﬁ dielectric constant, so that it can be suitably used
. in elecfronic_parfs suéh as a printed wiring_boérd, a
semicondﬁctor package, an electrical condenser and a high-
15 ..frequency antenna.
The electronic parts of the invention can be
fabpiéatedhsmall and thinly by the use of the above

dielectric:

20 o EXAMPLES
The presént'invention will be hereinafter described
-in detail by the following Examples, but it -should be’
construed that the invention is in no way limited to those

-Examples. Hereinafter, "parts" and "$%$" are by mass unless



(3) Phot oexposure -and devel opment of dielectric |ayer The photosensitive
dielectric layer was irradiated wth i-line radiation (ul t4ta4areh ée0& ay of
365nn1mave|§ngth) 5 through. a photomask (having a pattern with 500m

squar es "ﬁ%'g) by use of an ultrahigh pressure nercury |anp. The dose was
100 m)/ cnR. After the conpletion of the photoexposure, the photoexposed
dielectric layer was treated by a shower 10 devel opnent for 2 mnutes with
an aqueous solution of 0.12% by nass ;g t et ranet hyl amanoni um hydr oxi de
(25C) as the developer. Thereafter the dielectric |ayer was washed with
ultrapure water to renove the area that had been sol ubilized by ultraviol et
irradiation. Thus, a pattern 15 was forned. (4) Curing of dielectric

pattern nghgg&igéqﬁ%%%%§¢§§gric | ayer on the printed wiring board was

cured in an oven at .60 mnutes to form a dielectric pattern on

the printed wirjing board. 20 The patternin r.opert:i.es. .and. die tric
properties ° of rjfk_h% hitai hed el er‘f@%t"?%f%ﬁe{ ew)nelassulrne?%%/ﬁ%h%f above
met hods. The results are shown in Table 3. (Exanple 7) A photosensitive
conposi t i BPALYSFYToRe MR Bl EP@| RE(3 | 22D IPREFEAL DOOECISEORTOGS2RBYE pr epar ed
in the mxing ratio listed in Table 3 in the -sanme manner as in, Exanple 6
A phot osen&pP¢C} ves ithgl 2cthiond byeramasHEGr#BdA| favaihakkaebrsomf T9RYAN

t hereafter photoexposed, developed and cured in the sane manner as in 5
Exanplse 6¢ctrpokernom) di el ectric pattern, except for the use of the

above- prepared conposition. The resultant dielectric pattern was subjected

to the measurenentse &fi e rHFEHET U NehPr @PLTSEesi @nsh-shetend § i 6f
properties. The results are shown in Table 3. :
 3. : . the dieledtricrpatterns were evaluated as follows.
| ”(Pafterning properties)
In eéch1Example and Comparative Example, measurements
 10 were carried out for the width and,heighﬁ of the obtained
dielectric pattern with a scanning electfon microscope
(SEM) to e%aluate the accuracy of pattérn width as "AA" for
the width of 500X+ 10pm and "BB" for otheré. Also, deletion
of pattérn_was'visﬁally evaluated as "AA" for non-deletion
.15 ia'nd "BB" for deletion.
(Dieléctric Conétanf, Dielectric Loss fangént and Leakage
Current)
Preparaﬁion of electrode:
In Examples 1-10 and Comparative Egamples 1-6, the
.20 .dielectric pattern obtained was aluminized té form an upper
“electrode (thickness: 0.5um) on'the'dielectric pattern. In
Examples 11-13 ahd Comparative Example 7, copper-foiled

dielectric patterns were afforded to use the copper foil on

:the pattern as an upper electrode. In Examples 14-17 and



10 (Exanple 8). A photosensitive conposition for formng'a dielectric was
prepared in the mixing ratio listed in Table 3 in the sanm@!Macic?008s in
Exanpl e 6 Azjl hot osensitive dielectric layer was forned in a thickness of
5m and th%?ﬁlfter 15 phot oexposed, devel oped and cured in the same nmanner
as in Exanple 6 to forma dielectric pattern, except for the use .of the
above- prepared conposition. The resultant dielectric pattern was subjected
to the nmeasurenents of the patterning B operties and dielectric properties.-
The 20 results are shown in Table 3. %Exanple 9) A photosensitive
conposition for formng a dielectric ~was prepared in the mxing ratio
listed in. Table 3 in the same manner as in Exanple 6. In this enbodinent.,

‘the NMP-2]1 ch_20 7193 s t POLYLAE HerRr 8BaEEHebNWRYNt hesi s
Exanpl e .éeygggﬁfé ggﬁﬁg%ggsél%én?hgfgg?§ggfby m%ightf.) was ugedwasr t he

al kal i devel opabl e resi ﬂ‘%B) and.the sqlvent' gog @#PB t psensitiye.
‘dielectriéng EFzﬁgs%PoE g PR gl?ﬁ?E ﬁgsgagén f°3 an% tzegeé ter
phot oexposed, devel oped and cured in the sane manner as in Exanple 6 to
"~ forma diél ewfsithbakresn; @xbEpt- t hat t he above-prepared conposition was
- used and the curing was carried out at 230C. The resultant dielectric
pattern wdsasubpmentd pé dheleotméasgprentans andtAéepactErfi AGSHroperti es
and dielectric properties. The results are shown in Table 3. (Exanple 10)
- A photsosefghgkewe:conposition for formng a dielectric was prepared in the
.mxing ratio listed in Table 3 in the 15 same. manner as in Exanple 6. A
photosensitive gjgl g¢tlb6tric constant and the dielectric loss
"Vtangent‘were'measured at 1 MHz by an LCR meter (HP4284A
available from Hewlett-Packard Company}. The above
-measurementsrwere carried out with respect to 10
10 measurement points between the copper foiled side and the
upper electrode of the printed wiring board or silicon
' wafer substrate. The obtained values were averaged to
determine the dielectric constant and the dielectric loss
tangent.
15 Measurement of leakage current:

“The leakage current was measured with respect to 10
,measufemeﬁt points between the copper foiled side and the
~electrode with the use of an insulation resistance tester

(a product of Advantest Corporation). The obtained values
20 were aVeraged to determine the leakage current.
‘(Mbist Heat Resistance {HAST test))
‘The cured_films_were subjected to a 72~hour moist

heat resistance test at 121°C and 100% humidity under 2 atmf

The films given before and after the test were dindividually



| ayer was formed in a thickness of. 3mand thereafter photoexposed,

devel oped and cured in the sane nmanner as in Exanple 6. to21 dlanha2006
dielectris_%? tern, except for the use of the above-prepared conposition.
The resul-tArt’ 20 diel ectric pattern was subjected to the neasurenents of
~the patterning properties and dielectric properties- The results are
shown in Tabl-e 3. (Conparative Exanple 6) A photosensitive conposition for
formng a dielectric 21 March 2006 SFH§§7 94 was prepared in the m xing
ratio listed in Table 3 in the sane ner as in Exanple 6. A '
phot osensitive dielectric layer was formed in a thickness of 3m and

t hereafter phot oexposed, devel oped and cured in the same manner as in 5

Exanpl e 6 r diel € i attern, e r. the, us the .
above-preSé%é géghg sﬁﬁigﬁ%géﬁgaré %FEgﬁ?%%gﬁgﬁggykic%%gtgggﬁl&gs subj ect ed
to the measurenents of th$5patt rg%%% properties.and.dielectric properties.

The resul &8 &OTRAHTY HiFRbFECE. O5PCknlEh ©¥696°8E. §7F §°MRG §°%41 0 Ln O

11T x-' ,dmlo Ln(Dt Oo j{:r # NLQ-~04 Lf)'~ MO 0441 O
| ~resistance according to the following criteria.

AA:.no difference observed, éhowing good moist heat
5 'résiétance-
BB: drastic difference observed, sﬁowing poor moist
heat resistance
<First Photosensitive Cdmposition.For forming Dielectrié>
The following is a list of the components used in |

10 Examplés 1-5 and Comparative Examples 1-5..

Inorganic Particles (A):

A-1:barium titanate particles {trade name: BT—O} available
from Sakai Chemicals Co., Ltd., meaﬁ particle
diaﬁeter: 0. 1pum)

- 15 'A—Z:baxium_titénaté particles'(trade name: BT-02 available
frém:Sakai Chemicals-Co., Ltd., méan particle
diametér: 0.2um)

Phenolic Resin (Bl):
”Bl—l: cresol novolak resin prepéred from m-cresol and p- i

20_' : _ cresol in 60/40 molar ratio‘(maés—average molecular .

weight in terms of polystyrene: 8,700)
Bl-2: cresol novolak resin pfepared from m-cresol and p-

cresol in 50/50 molar ratio {(mass-average molecular

weight in terms of polystyrene: 7,500}
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,'Bi—3: polyhydroxystyrene (trade name: MARUKA LYNQURUS—ZP_
available from Maruzen Eetrochemical'Co., Ltd;)
-Phenolic Compéund {bl):
bl-1: 1,1;bis(4—hydroxyphenyl}¥1—[4~{1f(4~hydroxypheny15—
5 : _l—méthYIethyl}phenyl]ethane | |
féqihonediazide Com?ound.(cl):
) | . Cl-1: condensate formed between 1,1~bis(4;hydroxyphenyl)—
” 1-[4-[1- (4-hydroxyphenyl)-1-methylethyl}phenyl}ethane
and_l,anaphthoquinonediazido—5*sulfonic acid in an
10 . average molar ratio of 1/2.0
Cl-2: condensate formed between 1,1l-bis(4-hydroxyphenyl)-
l—phgnylethane and 1,2~naphthoquinonediazido—Sf
sﬁlfonic acid in . an average molar fatio_of 1/1.5
i-Cuz:;ing Agent (C2):
15 C2—1:.heXamethoxymethylated melamine (trade name: CYHEL 300
available'from Mitéﬁi Cytec, Ltd;)_
C2-2: tetramethoxymethyl glycoluril (trade name: CYMEL 1174
available from.Mitsui Cytec, Ltd.) |
Acid Generator (C3):
20 C3—1; benzyl(4—hydroxyphenyl)methylsulfonium
hexafluéroantimoﬁate
- C3-2: benzyl(4~h§droxjphenyl)methylsulfonium

~hexafluoérophosphate
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Crosslinked Fine Particles (C4):
_'C4—lglbutadienefﬁYdroxyhutyl méthacrylate/mefhacfylic-
| aéid/divinylbenzene'= 60/32/6/2 (wﬁ%), meanrparticle
diameter = 65ﬁm
5 'Sol§ent (D) :
Dul:eﬁhyl lactate
o b—ZrZrheptanone
‘(Examples 1—5)
(1) Preparation of photqsénéitive composition for forming-
10 dielectric.
| The.inorganic particles (A), phendiic resin (B1l),
phenolic compound (bl), quinonediazide compound (Cly.,
curihg agent (C2), acid genératOr {C3) and cfosslinked fine
particles (C4) were dissolved in the solvent (D) in the
',iS_ _mixing ratio listed in Table 1. The solution was knéaded
in a bead mill and thereafter filtered through a stainless
steel mesh”(SOO mesh) and.a filter‘having a pore size of
_1um to prepare a photosensitive composition for forming a
dielectrici |
20 (2) Application of photosensitive composition for forming
~ dielectric
The above photOSensitive compdsition was applied by a
 spinner oﬁto a Cu—sputtered_silicoh water. The appliéd

composition was dried at 100°C for 5 minutes to remove the
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solvent. As a result, a photosensitive dielectric layer
“was formed in a thickness of lpm.
(3) Photoexposure and_development of.dielect:ic layer
The photoseneitive dielectric layer was irradiated
5 with i-line ﬁadiation (ultravioleﬁ ray ef 365nm wavelength)
threugh a photomask (héving a pattern with‘sOOpm sgquares
dots) bj use of an uitrahigh pressure mereury‘lamp. The
dose was 500 mJ/cm?.
After the completien of the photoexposure, the
10 photeexposed dielectric layer was treated by a shower
development for 2 minutes with an aqueous_solution of 2.38%
by mass of tetramethylammonium hydroxide (25°C} as the
developer. Thereafter the dielectric layer was washed with

ultrapure water to remove the area that had been

15 solubilized by ultraviolet irradiation. Thus, a pattern

was.fOrmed.
(4) Curiné ef dielectric pattern
| The patterned dielectric layer on the silicon wafer
was cured in an oven at 200°C for 6G minutes to form a
20 dielectric pattern on the substrate.
The_patterning properties and dielectric properties
of the obtained.dielectric pattern were measured by the

above methods. The results are shown in Table 1.
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(Comparative Examples 1-5)

| In the sémeﬁmannér as in the above Examples, a
compoéiﬁion_ﬁas prepared in the mixiﬁglratié lisﬁed in
Table 2. The p;pperties_Were measured in. the same manner.

The results. are shown in Table 2.
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(2) Preparation of photosensitive transfer film The above- obt ai ned
conposition was applied onto a copper foil substrate fil m2(i3¢ochiadq de,
500 nn1|o§g ?pd 10,13m thick) with a die coater. The applied conposition
was drie “8{’ 100C for 5 ninutes to remove the solvent. As a consequence, a
phot osensitive transfer layer for formng a dielectric was forned in a

t hi ckness of 10mon the substrate filmto prepare a photosensitive transfer
film 15 (3) Transferring of photosensgfive transfer |ayer The

phot osensitive transfer fil mwas superposed on a printed wiring board so
that the photosensitive transfer |layer would be in contact with the printed
w'ring board. Thereafter, the photosensitive transfer filmwas 20

t her moc oMURSS A BIRIdRL ¥t vidh @ Ryl dior $@ 10 fFoinlied) iDi@1dctldier>. The

t her noconpressi on bonding conditionS were such that the heating roller had

‘. surface temgratprp of, 120G 2 1olliog PressyisoRinds Kaleatinand a

~ traveling speed of a resu e copper-foiled ‘
phot osensitive_ 21 March 2006 SF-877.97 lLayer.for _formng i ciric was
“transferr B429R1LEACO PP AR dCﬂPP?ﬁﬁtbgﬁrExgﬂp%ﬁ?a?ﬁ?aaﬁgaﬁgsg#ﬁéggééé
photosensitive dielectric layer. The thickness of the hot osensi ti ve
di el ectriefl aher syashaeasupbdthe ﬁékqé}nﬂeseégyab%%t6@§EB§U 8) ahged
devel opment - of dielectric layer A positive DFR was | am nated on the
above<f or medthoukt elnbyéirdnbeard. The resultant |ami nate was irradiated
t hrough a photomask (having a pattern with 500gm squares dots) with i-line

radi ati onrhdkhayobaktiayesf (BP5nm 10 wavel ength) by use of an ultrahigh
hi gh pressure nmercury |anp. The photoexposed DFR | ayer was then devel oped

by the- cgnyeptiqngl (TRLRgde Haceatedsarneasdef nhie:ceppen hohlilapluen by
the devel opnent were chemcally etched with a cupric chloride solution to
:fornla phOtQS%Q%%}%%%ai Chemicals Co., Ltd., mean particle’ o '
diameter: 0.1lpm, dielectric constant: 500)
.10‘ ‘A-2:ibarium titanate particles (trade name: BT-02 available
‘from Sakai Chgﬁicals Co., Lﬁd., mean'particie
diameter: 0.2pum, dielectric constant: 500)
A-3:barium titanate nanoparticles (Nisshin Engineerihg
Inc., mean particle diameter: 0.03um, dielectric
15 '  éonstant: 400)
. A-4:barium titanate particles (TOHO TITANIUM CO., LTD.,
mean barticlé diameter: 0.1lpm, dielectric constant:
400}
A-S: titania nanoparticles (trade name: RTIPBCravailable
20 'ffom C.I. KASEI CO., LTD., mean particle diameter:
0.02um,'diélectric constant: 100)
Photoacid Generafor-(CS):
05%1: ester of 4,4'-[14[4m(1—(4—hydroxyphenyl)— 1-

methylethyl)phenyl]ethylidene]diphenol with 1,2-



15. dielectric layer with a patterned copper foil. Wile using the copper
foil pattern as a photonask, the photosensitive dielectri @1li\areh 2086

phot oexpo ?g? th an ultrahigh pressure nercury |anp. The dose was 400

ml/ cnR. A the conpl etion of the photoexposure,. the 20 exposed
dielectric layer was treated by a shower developnent for 2 mnutes with
an, aqgueous solution of 0.12% by mass of tetranethyl amoni um hydr oxi de
(30C) as the developer. Thereafter th%gdlelectric | ayer was washed with
ultrapure water to renove the area that""had been 21 March 2006 SF-877 98
solubilized by ultraviolet irradiation. Thus, a pattern was forned. (5)
Curing of dielectric pattern The patterned dielectric |ayer wwth the copper

foil 5 on the pthBgl 9 BﬂeB?Q%ﬂd%%-—%#%??ﬁiQ 381 4Veay 8 ?&QOC for 30

mnutes to form ec rirc pattern w e copper on the printed

‘wiring board. The gernlng ro%ert|§? nd 9L | ectric properties of the
obt ai ned di el ecBrFETpatteFaRer8thasifed B the 10 above methods. The

- results are shown in Table 4. (Exanple. 12) A photosensitive conposition
for form Bglyedtel(®dtric was prepared in the mxing ratio listed in Table
4 in the same manner as in Exanple 6. A photosensitive dielectric 15 |ayer
was fornmed-iln ectfli dleceésseof 10pm and thereafter photoexposed, devel oped
and cured in the sane manner as in Exanple 11 to forma dielectric pattern,

excepts f op-Bhe ugs 1ehet e yaayvencpiceRatgd eareesi tion. The resul tant
dielectric pattern was subjected to the neasurenents of the 20 patterning

propert|egl@gqldbgbgggbhglgrQgg&hpQ%) .The results are shown in Table 4.
(B@mﬂe13
- (Synthesis Example 1),
A flask purgedrwith nitrogen'wés charged with 459.0qg
of a diethylene glycol dimethyl_ether solution in which
‘iO 9.0g of 2,2'-azobisisobutyronitrile had been dissolved.
Further, 22.5g §f styreﬁe, 45.0g of methacrylic acid, 67.5g
of dicyclopentanyl methacrylate and 90.0g of glycidyl
methacrylate were added thereto. Then tﬁe mixture solution
- was stirred slowly, and the solution was heated to 80°C,
.157 maintained at this temperature for 5 hours and heated at
30°C for 1 hour to c&mplete the polyméfization.
The‘éolution obtained by the above reacfion was added
dropwise to a large quantity of water to solidify the
reaction product. The reaction product was washed with
20 water, redissolved in 200g of tetrahydrofuran, and
.resolidified in a large amount of water. This operation
through redissolﬁtion_to resolidification was repeated

three times. Thereafter, the resultant solidified product

-was vacuum dried at 60°C for 48 hours to yield a copolymer




A phot osensitive conposition for forming a dielectric was prepared in the
mxing ratio listed in Table 4 in the 21 March 2006 SF- 877 2Mareim20Gfanner
as in Example 6. In this enbodinent, the NWP solution of polyimde prepared
in Synt hei-8"/Exanple 3 (solid content : solvent = 20:80 (by weight)) was
used as .the alkali devel opable resin (B) and the solvent (D). A -5

phot osensitive dielectric layer was fornmed in a thickness of |0m and.

t hereafter phot oexposed, devel oped andffured in the same manner as in
- Exanple 11 to forma dielectric patte?n, except that the above-prepared
conposition was used and the curing was carried out at 230C. The 10
resul tantdielectric pattern was subjected to the neasurenents of the
patterning ggoperties and dielectric properties. The. results are shown in
Tabl e 4. E nparative Exanple 7) A photosensitive conposition for form ng
a dielectric 15 was gre aiedzkn the mxing ratio listed in Table 4 in the
sane mannéfYREhesigy ﬁﬁBB B.“A photosensitive dielectric layer was forned
in a thickness of 10m and thereafter photoexposed, develqgg?uﬁﬂgiiured in
the same manner? afla sk ERaRpee 4ith nFoFeNan d¥as echdTeedatitiet ®pt for
the use 20 of the above-prepared conposition. The resultant dielectric
pattern was sub¢ebybd3toethexppaspienahessoluthen patveiding- P¥opérties and
dielectric properties. The results are shown in Table 4. 21 March 2006
'SF-87% 109, of _hzbbpsNeobhiyEbnd4trile had been dissolved. Further,

.56.25g of methacrylic acid,. 90.0g of-methyl.methacrylate

and 78-75g of 3,4-epoxybutyl methacrylate were added

thereto. ,Then.the mixture solution was stirred slowly, and

the polymerization was initiated by heating the solution to
10 80°C. rThe solution was maintained at this temperature for

5 hours and heated at 90°C for 1 hour to complete the

polymerization. The resultant solution was treated in the

same manner as in Synthesierxample 1 to yield a copolymer

(I1).
15 (Synthesis Example 3)

32.29g (90 mmol) of 3,3°,4,4’-

diphenylSuifonetetracarboxylic dianhydride and 3.00g (10

mmol} of l,3,3a,4,5,9A~hexahydro—5(tetrahydroﬂZ,S—dioxo—3—

‘furanyl)-naphtho[1,2-c]-furan-1, 3-dione as tetracarboxylic
20 - dianhydrides; 28.74g (70 mmol) of 2,2—bis[4f(4—

aminophenoxy)phenyllpropane as a diamine compound, 2.49g

{10 mmol) bf oréanosildxane LP7100 (available from Shin-

Etsu -Chemical, Co., Ltd.); and 3.04g (20 mmol) of 3,5-

diaminobenzoic acid were dissolved in 450g of N~methyl—2f



54 1 [ M~+ W4:J f 13 (D lcr~I'01 m01 -H SINa)' 01 LO'O~t oN 3}pii 3 nB
.Y[ Sit ! i=i FtKCiOnlsa v1t3 U . CD! M4, ID !-tI21Marchpad® rlag
] ~ 1Q]~ ~=1-= 1N o o0 011) kjo 4)),(ol1 CD (0 40" Hr"'' ogad4p t oorlp,

i

1041 ~1i 19!’
90

.pyrrolidone (NMP) and reacted with each other for 12 hours
at foom.temperature. Thereafter, 32g of pyiidihe and 71g
of acetic anhydride were added to the reactioﬁ solution,
“and cyclodehydration was carried out at 100°C for 3 hoﬁrs.
5 The‘fesultant reaction solution was purified by vaéuum
distillation to obtain an NMP‘sdlution.of polyimide with
20% solid concentration.
(Example 6)
(1) Prépération of photosensitive composition for forming a
iO fdiélectric
The inorganic superfine particles (A-I), inorganic
fine particles (A-II), alkali developaﬁle resin (B),
photoacid‘génerator (C5) and solvent (D) in the mixing
raﬁio lisfed in Table 3 were kneaded in a bead mill. The
15 mixfure was thereafter filtered through a stainless steel
_meéh (500 mesh) and a filter having a pofe size of lpm to
prepare a photosensitive composition for_forming a
dielectric.
(2).Appiication of photosensitive.Composition for forming a
‘_20 dielgctrié- o “
The above photOsensitive cbmp@sition was applied by‘a
spinner onto a,pfinted wiring board.. The applied
composition was dried at 1QO°C.for.5 minutes to remoﬁe the

solvent. As a result, a photosensitive dielectric layer
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wés formed in a thickness of 7pm.
'.(3) Photoexposure*andrdevelopment'6f dielectric layer
| "The photosensitive dielectric layer was irradiated
- with i-line radiation (ultfaviolet ray of 365nm wavelength)
5 through. a phétomask (having a pattern with 500um squares
dots) by uSe of an ultrahigh pressure mercury lamp. The
dbse was 100 mJ/cm®.
After the completion'of the phqtoexpdsure, the
phbtoexposed dielectric layer was tfeated by a shower
10 . development for 2 minutes with an aqueous solution of 0.12%
by mass éf tetramethYlammonium hydroxidé (25°C) as the
developer. Thereafter the dielectric iayer was washed with
ultrapure water to femove the area thatrhad been

solubilized by ultraviolet irradiation. Thus, a pattern

§ ;V{ - 15 was formed.A

(4) Curing of dielectric pattern

The'batterned dielectric layer on the printed wiring
board Was,cured‘in an oven at 200°C for 60 minutes to form
a dielectric pattern on the printed wiring board.
20 ~ The patterning properties and dielectric properties
of the_ébtained dielectric pattern were measured by the
" above methods; The results are shown in Table 3.
(Example 7).' |

B photosensitive composition for forming a dielectric
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was prepared in the mixing ratio_listed in Table 3'in.the
same manner as in’ Example 6. A photosensitive dielectric
layer was formed in a thickness of 7um and thereafter
_thtoexposed, developed gnd cured in the same manner as in
Example 6 to form a dielectric pattern, except for the ﬁse
of the above-prepared compositiqn. The resultant
"dielectfic pattern Was.subjected to the measurements‘of the
patterniﬁé_properties!and dielectric propérties. The
results are shown in Table 3.

(Example 8)

A photdsensitive éomposition for forming a dielectric
was prepared in the mixiné ratio listed in Table 3 in the
same manner_a§ in Example 6. A photoseﬁsitive dielectric
layer was formed in a thickness of 5pm and thefeafter
}photoexposed, developed and cured in the same manner as in
Example 6 to form a dielectric patterﬁ, except for the use
_of the above-prepared composition. The resultant
dielectric pattern was.subjected to the measurements of the
gatterning prOperties and dieléctric properties. The
results are shown in Table 3.

(Example 9)

A photoseﬁsitive composition for forming a dielectric

was prepared:in the mixing‘rétiq listed in. Table 3 in the

' gsame manner as in Example 6. In this embodiment, the NMP

| SJsari ": 4 - pyli 2¢March20064 $/~
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solotion of polyimide prepared in Synthesis Example 3
(solid content : solvent = 20:80 (by weight}) was used as
the alkali developable resin (B)-ood the‘solvenf‘(D). A
. photosenéitive dielectric layer was formed in a thickness
5 of73um and thereafter photoexposed, developed and cured in
the same_ménoer as in Example 6 to form a dielectric
' J : pattern, except that the above-prepared composition was
used and the curing was carried out at 230°C. The
resultant dielectric pattern was subjected to the
10 measurements of the,patterning properties and dielectric
properties. The results are shown in Table 3.
(Example 10)
A photosensitive compbsitioh for forming a dielectric
Was.prepared in the mixing ratio listed in Table 3 in the
T ‘15 same manner as in Example 6. A photosensitive dielectric
layer ﬁas formed in a thickness of 3pm and thereafter
.photoéxposéd, developed and cured in the same manner as in
'Ekample 6_£o form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
20 'dielectric-pattern was subjected to the measurements of the
patterning properties and dielectric properties. The
~results are shown in Table 3.
{(Comparative Example 6)

A photosensitive composition for forming a dielectric
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.was prepared in the mixing ratio listed in Table 3 in the
same manner as_in‘Exaﬁple'G. A photosensiﬁive dielectric
' layer was formed in a fhickness of Bpm and thereafter
photoexposed, developed and cured in the same manner as in
5 Example 6 to form a dielectric pattern, except for the use

of the aboﬁeéprepared composition. The feSultant
dielectric pattern Qas subjected to the measurements of the
patterning properties and dielectric prbperties. The
results are shown in Tabie 3.

- 10
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U S4d-) +) nSri t a)l a) rl5 0 U >U ! tli LFA Q II|uRS(tI N-rio i
-ri O! a) 21 March 2006 SF-877 101 <Third Photosensiti ve 20daieds2@@ton- For
Forming Dielectric> The following is a list of the conponents used in
Exanpl es %87/ and Reference Exanples 1-2. Inorganic Particles (A): 5 A-1:
bariumtitanate particles (trade name: BT-01 available from Sakai

- Chem cals Co., Ltd., nean particle dianeter: 0.1m dielectric constant:
500) A-3:bariumtitanate nanoparticles (N sshin Engineering Inc., mean .
particle. diameter: 0.03m dielectric 910 constant: . 400) A-4:barium
titanate particles (TORO TITANNUM CO., LTD., nean particle diameter: 0.1m
dielectric constant: 400) A-5:titania nanoparticles (trade nane:. RTIPBC
available 15 f 218 KASEI CO., LTD_, nean particle dianmeter: 0.02m

di el ect ri E¥EEMRIS 100) Al kal i Sol ubl e Resin (B2): BZ 1:. copol ymer
prepared fromn-butyl nmethacrylate, 3. h ydr oxypr opyl - acryl ate and

- met hacryl (&) aB?%P*’I*ﬁatJZ'BBGEf ZB;:QB‘DFQ’P?%)‘:W/&’ b‘§°ﬂﬁg§}t%f\’/}7v 8%, %%’65‘1%? 2:

copol yner prepared fromn-butyl nethacrylate, 3- hydroxypropyl nethacrylate
and .net hadiglectmited in 60/ 20/ 20 ratl 0 (% by mass) (Max 100, 000) 21 Mar ch
2006 SF-877 102

- A photosen31t1ve comp051tlon for forming a dlelectrlc
S‘ ﬁas prepared'in the mixing ratio listed in Table 3 in the
~ same manner as in Example 6.
i A (2) Erepaiation of photosensitive transfer film
| rThe"abovefobtained composition was applied onté a
éopper foil substrate film (300 mm wide, 500 mm long and
10 i3pm thick) with a die coater. The applied compésition was
dried at 100°C for 5 minutes to remove the solvent. As a
consequenCe,'a photqsensitive transfer.layer'for forming a
dielectric was formed in a thickness ofrlopm on the
substrate film to prepare a photésensitive transfer film.
 ﬁ. 15 (3) Transferring of photosensitive #xansfer layer
Tﬁé photoéensitive transfer.film was superposed.on a
érihted wifing board so that the phbtosensitive transfer
layer would be in contact with the printed wiring board.
Thereafter, the photosensitive tranéfer-film‘was .
20 thermocompression bonded with the board by use of a heating
roller. The thermocompression bonding conditions were such
that the heating.roiier had.a éurface temperature of 120°C,
a rolling pressure of 4 kg/cm®, and a travelinglspeéd of

'{10.5 m/min. As a result, the copper-foiled photosensitive



Conpound Having Ethyl enically Unsaturated Goup (CO  C6-1: ,
“trimethyl ol propane triacrylate Photopol ynerization |nitiatZdigrayRO0&Cy-| :

2- benzyl --2-di net hyl am no- 1| - (4- nor phol i no phenyl) 5 butane-I-one Solvent
(D D 3 Eﬁﬁﬁ@lene gl ycol -mononet hyl ether : Dispersant .(El) El-1: oleic
acid 10 Filler (E2) : E2-1: acetylene black (Exanples 14) (1) Preparation
of photosensitive conposition. for formng dielectric 15 The inorganic
superfine particles (A-1), inorganic ékne particles (A-Tl), alkal

sol uble. resin (B2), conpound having et hyl eni cal ly unsaturated group
(C6), photopol ynerization initiator (C7), solvent (D), dispersant (E) and
filler (F) inthe mxing ratio listed in Table 5, 20 were kneaded toget her

in a béadl%kékjf;ge%br@?ﬁggggﬁg%fec%@icfhggeE§gnE?EPng 8nstaknl ess steel

npsh (500 0 i osensitive conposition for formng a -

Composi { | BRIFBROT HiiRG DERERoKor PECTRE. AbBIBZENGLbendrt i Ve composi tion

was applied by a spinner onto a printed wiring board. The_ applied

conposi t i BAotasenpisd vat diedectbiCslavRGtesThd FrioREIheeSotient. As a

result, a photosensitive dielectric layer was forned in a thickness of 7m

~ (3) Phot opxposseasand vdevekapoeni col ageel eatr meakayed to be 10+1lpm.
5 _ {4) Photoexposure and development of dielectric layer
A positive DER was laminated on the above—-formed
.multiiayéred board. The resﬁltant‘laminate was iiradiatea
thréugh_a'photomask (having a pattern with 500um squares
dots) with ifiine radiation (ultraviolet ray of 365nm-

10 wavelength)_by‘use of an ultrahigh high preséure mercufy
.lamp. -Thé_photoexposed DFR layer was then developed.by the
'conﬁentional method. Uncoated areas of the copper foil

given by the development were chemicallj etched with a
cdpricrchloride solution to form a photosensitive

15 dielectric layer with a patterned copper foil. Whi;e using

the cqpbér foil pattern as a phOtpmask; the photosensitive
dielectricllayer was photoexposed with an ultrahigh |
.pressure mercury lamp. The dose was 400 mJ/cm?.
After the completion of thé photdexbosure, the
20 exposed dielectric layer was treéted by a shower

o

development for 2 minutes with an' aqueous solution of 0.12%

‘by mass of tetramethylammonium.hjdroxide (30°C}) as the
developer. Thereafter the dielectric layer was washed with

ultrapure water to remove the area.that had been



- (Exanpl e

; ]

The photosensitive dielectric |layer was irradiated 100 with i-line

‘radiation (ultraviolet ray of 365nm wavel ength) - through aZ2pMetchrid& ,
(having a pattern with 500m squares dots) by use of a ultrahigh pressure

mercury | 8ifP77 The dose was 400 mJ/cnR. After the conpletion of the

phot oexposure, the 15 photoexposed dielectric. |layer was treated by a
shower devel opment for 1 minute with. an agueous solution of 0.50 .by nass
of sodi um carbonate (30C) as the developer.. Thereafter the dielectric

| ayer was washed with ultrapure water 280 renove the uncured area, which
had not been 20 exposed to ultraviolet irradiation. Thus, a pattern was
formed. (4) Curing of dielectric pattern The patterned dielectric |ayer on

~the printed wiring board was cured in an oven at 200C for 30 mnutes to

form 21 MaPéRb208EedrbE7l1bavaCdrel dErAPdabarer ntokc 1 e BRFHERY wiri ng

~ board. The patterning properties and dielectric properties of the obtained

di el ectriwapatbemadwer e nmeasured by the . above nethods. The results are
shown.in. Table 5.. 5 {Exanple 15) A photosensitive conposition for formng

~a dielect by cuwmingl 6padedleatihe phtitegnratio listed in Table 5 in the

-sane manner as in Exanple 14. A photosensitive dielectric |ayer was

formed- in a thigkngsse Ofndim andi thereaf 1 8420y phRt PRXPESEHerdeyeloped and

cured in the same nanner as in Exanple 14 to forma dielectric pattern

except. for_the use, of .the above-prepared osition e_resulbant.
dieIeé&rienpﬁﬁﬁepﬁlﬁggdsHﬁféggegogggt 8%n§§§§3928n?§ 8¥£thE %gptgrnyng
propertie dieLectri%Op%g %rgigiélgg%r%S reﬁglts an%hs@%mn in Table 4.

g%ngﬂ minutes C pattern wi e coppefl
foil on the printed wiring board. : ' j
The patterning properties and dielectric properties
. of thé obtained dielectric pattern were measured by the
10 'above methods.  The results éré shown in Table 4.
(Example 12)
“A photosensitive-éomposition for forming a dielectric

was prepared in the mixing ratio listed in Table 4 in the

same manner as in Example 6. A photosensitive dielectric

f;ﬂ 15 layer was formed in a thickness of 10pm and thereafter

photdexposed; dévéloped and cured in the same‘ménner as in
Example 1irto form a dielectric patterh,.except for the use
of'thé above—prépared composition. The ;esgltagt

_ dieleétric pattern was subjected to the measurements of thg

20 | patterning properties and dielectric prpperties. The
results are shown in Table 4.
(E:_ca.mple 13)
Alphotosensitive composition for.forming a dielectric

was prepared in the mixing ratio listed in Table 4 in the



A phot osensitive conposition for formng a dielectric was prepared in the
mxing ratio listed in Table 5 in the same manner as in BEXdifareh 3006 A
photosensi%ive_dielectric 20 layer was forned in a thickness of 5m and

t her eaf t eP ﬂﬁﬁotoexposed, devel oped and cured in the same nanner as in
‘Exanple 14 to forma dielectric pattern, except for the use of the

- above-prepared conposition. The resultant dielectric pattern was subjected
to the nmeasurenents of the 21 March 20g§.SF-877 105 patterning properties
and dielectric properties. The results’are shown' in Table 4. (Exanple 17)
A phot osensitive conposition for formng a dielectric was prepared in the
mxing ratio listed in Table 5 in the sane manner as in Exanple 14. A

P ceer e AACAY, Sp RS (LTS, Sybteriager ok

t hereafter oexpose in the sane nmanner as in

- Exanple 14 to forma dielectric pattern, .exgept, for- the use 1Q of the
_above-pre58ﬁ85l88nﬁgsp?$¥ﬁml?ﬁepg&?ﬁFFQnﬂ“l%ygkgﬁé&Frigag ?Fegn was

"subj ected to_the nmeasurenents of the patterning properties and dielectric
properti edsofhd cpesEREs:aFelyksin = KOTERI by, VERGNEP dn¥ESERERPI 8BS 1) A
phot osensi tive conposition for formng a dielectric was prepared in the
m xi ng rathe kili¢téd davEabpebiei wesha (Samendatiher sgs vieRtEXRpl et 14. A
photosensitive dielectric .layer was forned in a thickness of 7m and
t her eaf t ephpliokeaspesed; ddevekeped angecuwad iforinkel Same mwhinknesas in 20
Exanple 14 to forma dielectric pattern, except for the use of the

o the: neazuGHEnT S of "F R et e P S o GRer(] Co SN a el et e praper i os.
‘Th? the same manner as ih Example 11 to form a dielectric
pattern, exce?t that the above—prepared composition was
used and the curing was carried out at 230°C. The
10 resultant dielectric pattern was subjected to the
measureménts of the patterning properties and diélect:ic
properties. The results are shown in Table 4.
{Comparative Example 7)
A photosensitive composition for forming a dielectric
15 was prepared in the mixing ratio listed in Tab;e 4 in the.
same manner as in Example 6. A photosensitive dielectric
"léyer was‘formed in a thickness of 10um and thereafter
phbtoexposed, developed and cured in thé same manner as in
Example 11 to form a dielectric pattern, except for the us%
20 | of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the

patterning propefties,and dielectric properties. The

results are shown in Table 4.



formng a dielectric2iWacheefared in

the m xi ngrrgatio listed in Table 5 in the same manner as in Exanple 14. A

phot osensitive dielectric 5 layer was formed in a thickness of 5mand

results are shown in Table 4. 21 March 2006 SF-877 106 (Reference Exanple
conposition for.

2) A photosensitive.

devel oped and cured in the sane manner as in

Exanple 14 to forma dielectric pattern

t hereafter photoexposed,
above- prepared conposition.

of the

dielectric pattern was subjected

g properties and dielectric

except for the use

b

The result

to the neasurenents of the 10 pattern

properti es.
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<Third Photosensitive Cbmposition'?or Forming Dielectric>
The followihg is a list of the comﬁdneﬂts used in

Examples 14-17 and Reférencé Examples 1-2.

Ingrganié Particles (A):

5 A-l:barium titanate ﬁarticles (trade némé: BTaOi'available
ffom Sakai Chemicals éo., Lﬁd., mean particle
diameter:_oglpm, dielectric cénstant;-SOO) |

A-3:barium titanate nanopértiéles'(Nisshin Engiﬁeering'
Inc., mean particle_diameter: 0.03pm, dielectric
10 cOnstént:-éOO)

| A-4:barium titanate particlées (TOHO TITANIUM CO., LfD.,
mean particle diameter: 0.1pm, dielectric cohstant:
400} |

A~5:titanié nanoparticles (trade‘naﬁe: RTIPBC available
'5«:',-"). 15 from C.I. KASEI CO., LTD., mean particle diameter:
| 0L02pm, dielectric_constant:'loo)
‘Alkali Soluble Resin (B2):
B2-1: Cdpolymer prepared from n—butyl‘methacrylate, 3-
-hydroxypropyl methacrylate and methacrylic acid in
20 © 60/20/20 ratio (% by mass) (Mw: 50,000)
.B2—2:‘00polyme£ prepared from n-butyl methacrylate, 3-
hydro#ypro@yl methacrylate and methacrylic acid in

60/20/20 ratio (% by mass) (Mw: 100, 000)
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Compbuﬁd-Having Ethylenically,Unsaturated Group (C6):
Cé-1: trimethylolipropane triécrylate
Photopolymerization Initiator (C7):
ci-1: 2—benzyl~2wdimethylamino~1-(4—morpholiﬁo-phenyl)—
5 butane—l—one
Solvent (D) :
VD73: propylene glyéol monomethyl ether
Dispersant (El):
"E1-1: oleic acid
10 Filler (E2):
E2-1: acetylene black
(Examples 14)
.(1) Preparation of photosensitive compo#ition for forming
dielectric
\ 15 The inorganic superfine particles (A~TI), inorganic
fine particles (A-II), élkali soluble resin (B2), compound
having an éthylenically unsaturated group (C6),
photoleYmerizatiOn initiator (C7), solvent (D), dispersant'
(E) and filler (F) m the mixing ratieo listed in Table 5,
20 ‘

were kneaded together in a bead mill. Then, the mixture
was filtered through a stainless steel mesh (500 mesh) To

vield a photosensitive composition for forming a dielectric.
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{2) Application of photosensitive composition for forming
~ dielectric |
The above photosensitive composition'was applied by a
' spinner onto a printed wiring board. The applied
5 composition was dried at 100°C for 5 minutes to remove the
solvent. As a result, a photosensitive dielectric layer
o . was formed in a thickness of 7pm.
-(3)_Photoexposure_and development of dielectric layer
- The photosensitive dielectric layer was irradiated
10 with i-line radiation (ultraviolet ray of'365nm wavelength)
.through a photomask (having a pattern with 500pm squares
dots) by use of a ultrahigh preséure mercury lamp. The

dose was 400 mJ/cm®.

% After the completion of the photoexposure, the

;;Q 15 photoexposed dielectric layer was treated by a shower

.develmeént for 1 minute with. an aqueous solution of 0.5%
by mass ofrsodium carbonate (30°C) as the developer.
‘Thereafter the dielectric layer was washed with ultrapuré
rwater to remove the uncured area, which had not béen
20 exposed to ultraviolet irradiation. Thus, a pattern was

forméd.
'(4j Curing of diélect:ic pattern

The patterned dielectric layer on the printed ﬁiring

board was cured in an oven at 200°C for 30 minutes to form
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a dielectric pattern on the printed wiring board.

The pattérning properties‘ahd dieleétric properties
of the obtained dielectric pattern were measured by the
above methods. The results are:shoWn:infTéble 5.

5 {Example 15).'

A photosensitive éomposition for forming a dielectric
was prepared in the mixing ratio listed-in Tablé 5 in the
-gamé ménner as.in Exémple 14. A photosensitive dielectrié
layer was formed in a thickness of 7um and thereafter

10 photoexpﬁsed,_developed and cured in the same ménner as in
Example 14 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
dielecttic pattern was subjected to the measurements of the

patterning properties and dielectric properties. The

R _15 results are shown in Table 4.

~

(Example 16)

A photosehsitive composition for forming a dielectric’

was prepared in the mixing ratio listed in Table 5 in the
same manner as in Example 14. A photosensitive dielectriqﬁ

20 | layer was formed in a thickness of 5pm and thereafter
photoexpoééd,:dévéloped and cured in the same manner as in
Example 14 to férm a dielectric pattern, except for the use
of the aboveéprepaxed composition. The‘reéuitant

dielectric pattern was subjected to the measurements of the

{1 ,0qg W3-rl Cr-1f: o ,q~ ~f} ~~4 CalNo >CQq { 10°4? 1r, M [ r irl
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‘patterning properties and dielectric properties. The

:results érershown“in Tabie a.

(Examplé 1i7)

A photosensitiVelcOmposition for fqrming-a dielectric

5 was prepared in the mixing ratio iisted in Table 5 in the

same manner as in Example .14. A photosensitive dielectric

layef was formed in a thicknesé of 3pum and £héreaftér

phofoexposed, developed and cured in the.same manner as in

Example 14 to form a dielectric pattern, except for the use
10 :of.the above—prebared'qompOSition. Thé resultant |

dielectric pattern was subjected to the measurements of the

E ' patterning properties and dielectric properties. The
results are .shown in Table 4.

(Reference Example 1)

, §' 15 A photosensitive composition for forming a dielectric
wés prepared»in‘the mixing ratio listed in Table 5 in the
same mannef as in Example 14. A photosensitive dielectric
layer was.formed.in a th;ckness Qf Tum and thergafter.
photoexposed, developed and cured in the same manﬁer as inw

"AZO 'Example 14 to form a dielectric ﬁattern, except for the use
of the above-prepared compositidn. The resultant
dielectric pattefﬁ was subjected to the measurements of. the

- patterning properties and dielectric p:operties.- The

results are shown in Table 4.
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(Reférence'Example 2)

CA photosensitive.compositioﬁ for_fofming a'dielectric
was prepared in the mixing ratio listed in Table 5 in the
same manner as in Example 14. A phoﬁosensitive dielectriq

5 layer ﬁas.forﬁed_in a thickness of Sum- and thereaffer |
phqtoexposéd, developed and cured in the same mannef as in
‘Examplé 14 to.form a dielectric pattern, except for the use
of the above—prepared-compositibn. The resultént
'dielectric pattern was-subjected‘to the measureménts of the
10 -patternihg.properties and'dielectriC;properties.'The |

- results are shown in Table 4.
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claimed is : 21 March 2006 1. A photosensitive conposition for formng a
dielectric conprising (A titaniumcontaining netal oxide particles, (B) an
devel opabl e resin, and (C) additives, wherein:

al kal i

1U ?-rl 2fd4) ~, H+3 1 (1) 1 1W. 41 UN

. AL .
i 1--1 tOOL -ri”~rIN13 13 rt11 O u i U71!; 1 -~-RiMMare)2%86e. Ort ;
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What is ¢laimed is :

1. A photosensitive composition for forming a dielectric comprising
(Aj titanium-containiﬁg metal oxide pai'ticles, {B) an alkali developable
resin, and (C) additives, wherein: |
the alkali developable resin (B) comprises an alkali soluble resin
having a phenolic hydroxyl group (B1); and
the additives (C) comprise a compound having a quinoﬁediazido
group (C1), a compound containing at least two alkyletherified amino

groups in the molecule (C2) and a thermal acid generator (C3).

2. A photosens.itive composition for forming a dielectric comprising
(A) titaniurh-containing metal oxide particles, (B) an alkali developable
resin, and (C) additives, wherein:

the alkali dévelopable resin (B) comprises an alkali‘soluble resin
having a phenolic hydroxyl group (B1); and

the additives (C) comprise a compound having a quinénediaZido
group (C1), a compound containing at least two alkyletherified amino
groups in the molecule (C2), a thermal acid generator (C3) and

crosslinked fine particles (C4).

3. The photosensitive composition for forming a dielectric as
claimed in claim 2, wherein the crosslinked fine particles (C4) have a

mean particle diameter of 30 to 500nm.




the al kali devel opable resin (B) conprises an alkali soluble resin having
a phenolic hydroxyl group (B 1); a nd the additives (C) cofpMaseh 20060npound
havi ng a qui nonedi azido group (C 1)10% conpound containing at |east two

al kyletherified amno groups in the nolecule (C2) and a thermal acid
generator (C3). 2. A photosensitive conposition for formng a dielectric
conprising (A) titaniumcontaining netal oxide particles, (B) an al kali
devel opable resin, and (C) additives, wherein: the al kali devel opable
resi n ( B)4.conpAigistosensitikalcongmbditiba foe forminiaa idiejeatrh eaniprisihydr oxyl
group (B 1); and the additives (C) conprise. a conpound having a

qui nonedi @) dani@eEenfatnikl, metf¥HEE nﬂaﬁﬁ:ll'é@,'(ﬁgz% Ak aliedStelbphble

al kyletherified amno groups in the nolecule (C2), a thermal acid

gener at Orre@.ﬁ?)an% )&{988&'5\%%&1(35&% particles (C4). 3. The photosensitive
conposition for formng a diélectric as clainmed in claim2, wherein the
crosslinked fine particles (CA4) have,a_ .pean particle dianeter of 30 to
Soonm 100 21 D DARGE Ot e SEHEL Rei g FRBElas A CoRBBE f or i ng &
dielectri¢ conprising. (A titaniumcontaining nmetal oxide particles, (B)
an al kal itlfaéwgfﬁa(&aﬁﬁ@mgégml oxide (wperHng dgrticles (Aghbhaying 3 mcan

titani um contai ning netal oxide particles (A) conprise titaniumcontaining
met al oxipltisipdiameter pdilescthen ¢.851)m hadititgniwmesmtapeangimoeel di anet er of

| ess than 0.05m and titaniumcontaining netal oxide fine particles (A-11)
having a ¢wide faeigaetieledi (@B iadhgtPch8SfartiBRNdRPSRY oftitd 16fe additive
(C conprises a photoacid generator (C5). 5. The photosensitive conposition
for formmpg & gkghgctric as clainmed in claim4, wherein the
titaniumcontarning netal oxide superfine particles (A-1) are contained at
1 to 30 parfs by mass and the titaniumcontaining netal oxide fine
particles*t*A-11) are contained at 99 to 70 parts by mass on the basis of

100 parts by mass of the titanium containing netal oxide particles (A).
the additive (C) comprises a photoacid generator (C5).

5. The photosensitive composition for forming a dielectric as
claimed in claim 4, wherein the titanium-containing metal oxide
superfine particles (A-I) are contained at 1 to 30 parts by mass and the
titanium-containing metal oxide fine particles (A-II) are éontained at 99
to 70 parts by mass on the basis of 100 parts by mass of the titanium-

containing metal oxide particles.(A).

6. The photosensitive composition for forming a dielectric as
¢1aimed in ciaim 4, wherein the titanium-containing metal oxide
particles (A) are contained at 20 to 95% by mass, the alkali developable
resin (B) is contained at 1 to 60% by mass and the photoacid generator

(C3) is contained at 0.1 to 30% by mass.



6. The photosensitive conposition for formng a dielectric as claimed in
claim4, wherein the titaniumcontaining netal oxide parti 21 bargh&00&r e
contained at 20 to 95% by mass, the al%ali devel opable resin (B) is
contained at 1 to 60% by nass and the photoacid generator (C5) is
contained at 0.1 to 30% by mass. 110 21 March 2006 7. The photosensitive

" conposition for formng a dielectric as <clainmed in any one of clains 4 to
6, which is capable of formng a dielectric by heating at 500C or bel ow,
sai d di el &ct r i Théphiotosemsiied ectpositbam $vaformihgnotlidlessicdds|an 20 and a
dielectric loss tangent of not nore than 0.1. 8. The photosensitive
conposi t i glairhed ih ¥R dige af dlAhRCA kb 6, &hicklidicABableofining 0f claims 4 to
7, wherein the al kali devel opable resin (B) is at |east one resin sel ected

fromthe cﬁ%?éb?ri%%}éhééﬁﬁ% aPbodec r&tﬂ&o“egaadaafeééﬁggmgngmﬁi%mhxr ene

resin, a novol ak sin, pol'yester resin, 0 esin, a nylon
resin and_a polyetheri m resin.y 9., hot psensi tive conmposition for
fornt ng. Rt RS leSh ot PR i il Pt e diness el AoTiaRE B e
particles, .(B) an al kali devel opable resin, and (C) additives, wherein:
the ti tanq’-ﬁm containing netal oxide particles (A) conprise :
titani um contai ning netal oxide. superfine particles (A-1) having a nean
particle dianmeter of less than 0.05m and titaniumcontaining nmetal oxide
fine particles (A-11) having a nean particle dianmeter of not |less than
0.05m the al KEhe¢ phevedemsitbvecompositidd) feofniingsa dieladtkil as sol ubl e resin
(B2); and the additives (C) conprise a conpound having an ethylenically

unsat ur atggirfe@ 4R anGonSBH chiRRY 8P WIRIrbAAHOA KRN dd vl @pallefsinl 11 21
March 2006 10. The photosensitive conposition for formng a dielectric as

clainmed i J1.a) i i i I.1i et I superfine

particl es(li;()cl-S Ia%tq%%et dgéﬁ{eglir?msa%l%g%édlﬁtggi grgé ggﬂébggﬁgn%s ‘gén%%hgﬁ

titani um conf.ai ni.ng rgetdal oxj de fine parti claeé A-11) are contai ned at 99
acrylic resim, a ny I'OX}’S{}’I'CHC ICsin, a novol resin, a’po yester resin, &

polyimide resin, a nylon resin and a polyetherimide resin.

9. A photosensitive composition for forming a dielectric comprising
(A) titanium-containing rﬁetal oxide particles, (B) an alkali develdpable
resin, and (C) additives, whérein:

the ‘.c.itanimn-containing metal oxide particles (A) comprise
titanjum-containing metal oxide superfine particles (A-I) having a mean
particle diameter of less than 0.05um and titanium-containing metal
oxide fine particles (A-II) having a mean particle diameter of not less
than 0.05um; |

the alkaii developable resin (B) comprises an alkali soluble resin
(B2); and

the additives (C) comprise a compound having an ethylenically

unsaturated group (C6) and a photopolymerization initiator (C7).




to 70 parts by mass on the basis of 100 parts by mass of "the titanium
containing netal oxide particles (A). 11. The phot osensiti 2¢Maochp2d6t | on
for forming a dielectric as clainedlilh claim9, wherein the
titaniumcontai ning netal oxide particles (A are contained at 20 to 95%
by mass, the alkali soluble resin (B2) is contained at 1 to 60% by nass,

t he conmpound having an ethylenically unsaturated group (C6) is contained
at 0.1 to 30% by mass and the photopol ynerization initiator (C7) is _
cont ai nedl@t OThe tpho2@8aisitivarasmpokitiodd tier filhvetimgendidlemeiccagrposi tion for
formng a dielectric as clainmed in any one of clains 9 to 11, which is

capabl e oflaiedlinE]1gim @, W1RGEIH theddtdtiail-BentinR@0aetd] Jghew, said
dielectric having a dielectric constant of not l'ess than 20 and a

dielectri &5&%@4}3@3{% QL1p8te EBEGILARD: 19080 pdids BY MBECAR O 13 The

phot osensitive ¢ mng a dielectric alnmed in any one

of clains.9 to 12, wherein the alkali soluble resin B2) .is.a resin

el ect eq FIARTRERPOTRE DRk Soffe "Bhe SRR AT re Sopbaipfahy 9%

hydr oxystyrene resin, a novol ak resin and a pol yester resin, 14. The

phot osens%t Q/é’aEtérﬁYog}atS?G’ﬁ"%Gr %Sb?ﬁfﬁgoé’%?%gﬁélﬂﬁ‘ﬁs@fa@e%‘la&ﬂ% in. any one
of clains 9 to 13, wherein the conpound having an ethylenically

unsat ur at eehtgining mes oxedey gartickss @)yl ate conpound. 15. The

phot osensitive conposition for formng a dielectric as claimed in any one
of claims 9 to 14, wherein the conpound having an ethylenically
unsaturated group (C6) is contained at 20 to 500 parts by nmass based on

100 partsipy npRES phbtéf@stivbbmpRIsiih® féleﬁif&ligﬁﬁ dielfetrft ot osensitive

transfer filmconprising a substrate film and ayer of a photosensitive

SR FRLHSE MRS, Sl HGoROEPEL R bR 10 T
ea1d | oL T BT dedn Pod hekngss O L Loy LOPmOn Lie substate

titani umcontaining netal oxide superfine particles (A1) having a nmean

particle @anisteontyinededd thaf%obyanasnhdhe componndtbayisienamg et al

ethylenically unsaturated group (C6) is contained at 0.1 to 30% by mass
and the photopolymerization initiator (C7) is contained at 0.1 to 20% by

mass.

12.  The photosensitive composition for forming a dielectric as
claimed in any one of claims 9 to 11, which is capable of forfning a
dielectric by heating at 500°C or below, said dielectric having a dielectric
constant of not less than 20 and a dielectric loss tang_ént of not more than

0.1.




prepared

oxide fine particles (A-11) having a nmean particle dianmeter of not |ess
than 0.05m and 113 the additive (C) conprises a photoaci d2¢&feecra2@6 (C5) .
21 March 2006 17. The photosensitivelfliZansfer filmas clainmed in claim 16,
which is -capable of formng a dielectric by heating at 500C or bel ow, said
dielectric having a dielectric constant of not |ess than 20 and a
dielectric |oss tangent of not nore than 0.1. 18. The photosensitive
transfer filmas clainmed in 16 or 17, wherein the alkali devel opable resin
(B) is.a 18sinThelpbotestrisitove chmmprsitipn foofiminsinigng défleatrioat h) acrylic
resin, a hydroxystyrene resin, a novolak resin, a polyester resin, a

pol yi mi declag®ied, inandydid of etdith P do d 2, pehareiheid alikad doiable rekth A
dielectric prepared fromthe photosensitive conpositions for formng a

diel ectri ?@ﬁlscé AR el tED r AARME lorShA I tRsikting, da (HdthActy R ectri c
y heating the photosensitive conpositions for" formng a.

dielectri 'hgsg' ny, e 0 i .or below to
cure the 1;:(3asr§r&§\C.\’,§islgl isﬁ’rg&%rriegﬂhgvx{x%g&%kg? %ﬁle%r?dr %%o@%%sg g%mﬁ’f not | ess
than 20 and a dielectric | oss tangent of not nore than 0.1. 21. A
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15. - The photosensitive composii_;ion for forming a dielectric as

claimed in any one of claims 9 to 14, wherein the compound having an

ethylenically unsaturated group (C6) is contained at 20 to 500 parts by

mass based on 100 parts by mass of the alkali soluble resin (B2).

16. A photoseﬁsitive transfer film comprising a substrate film and a
layer of a photosensitive composition for forming a diclectric comprising
titanium-containing metal oxide particles (A), an alkali deveiopable resin
(B) and an additive (C), said layer being provided in a thickness of 1 to

100pm on the substrate film, wherein:

the titénium-containing metal oxide particles (A) comprise

titanium-containing metal oxide sui)erﬁne particles (A-I) having a mean
particle diameter of less than 0.05um and titanium-containing metal

oxide fine particles (A-II) having a mean particle diameter of not less

than 0.05um; and
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al kyletherified amno groups in the nolecule (C2) and a thermal acid
generator (C3), or wherein the inorganic particles conprise norganic
superfine particles (A-1) having a nean particle dianmeter of |ess than
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prepared from the conposition.
capable of forming a dielectric by heating at 500°C or below, said

- dielectric having a dielectric constant of not less than 20 and a dielectric

loss tangent of not more than 0.1.

18. The photésensitive transfer film as claimed in 1‘6 or 17, wherein
the alkali developable resin (B) is a resin selected from the group
consisting of a (meth)acrylic resin, a hydroxystyrene resin, a novolak
resin, a polyester resin, a polyimide resin, a nylon resin and a

polyetherimide resin.

19. A dielectric prepared from the photosensitive compositions for

forming a dielectric as claimed in any one of claims 1 to 15.

20. A dielectric prepared by heating the photosensitive compositions
for forming a dielectric as claimed in any one of claims 4 to 15 at 500°C
or below to cure the same, said dielectric having a dielectric constant of

Iiot_less ‘;haﬁ 20 and a dielectric loss tangent of not more than 0.1.

21. A dielectric formed with use of the photosensitive transfer film as

claimed in any one of claims 16 to 18.
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22. A dielectric with a conductive foil, in which a dielectric obtained
from the photosensitive composition for forming a dielectric as claimed
in any one of claims 4 to 8 or from the photosensitive transfer film as

claimed in any one of claims 16 to 18 is formed on the conductive foil.
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23.  An electronic part including the dielectric as claimed in any one of

claims 19 to 22.





