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

32?2? MR e el et e e R i

| eakage current. Further vari ous i norgani ¢ powders have been used in
g g p
' . USING THE “SAME

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



attenpts to obtain a dielectric layer of a high dielectric 10 constant.
For exanple, it has been found that a dielectric |ayer havizhdlaacth2@s
‘di,el ectric constant can be prepared by addition of.an inorganic powder,
such as o$F-F&304 or a m xture of ZnO and carbon, into polystyrene.

However, dielectric |layers thus obtained, although high in 15 dielectric
const.ant, have.a high di-electric loss so that they generate high heat in
an alternating electric field. This heat generation causes deterioration
of multilayer .printed circuit boardsZetc. including the dielectric film
and further gives rise to troubles such as breakage of 20 joint by thernal
stress. Accordingly, there have been problenms of poor reliability and
durability of. the _sem conductor boards. On the other hand, it is a known
~method foFChchhevPR§ELEEREHh U et HherRonstahtd e Tiotim @ di el ectric | ayer

by 21 March 2006 SF-877 3 calcining an inorganic powder of high dielectric
const ant. catchirghgt thpeimpreemntedvieyeeriglet o cevaronaiei paei snlvantch '
‘shoul d be carried out at. high tenperatures around 1000C, this nethod
cannot beamgptied theusesimhetewavenli eltedtad bdeayerififd cud thevitth cor por at ed
~inawring board carrying electronic parts. Thus, it has been inpossible
to apply $hig 8BLPEH: OnYERAENDSs USESchhalRNea PALEUCE O Of ay@Fi ous Ki nds
-of sem conduct or boards. A screen printing process is a known nethod for

10 form . e trig: Lay ' L5.S i ntl i S n unabl e
to degf ufﬁﬁg%i$$gcélﬁl eﬁ%% g {%f%cgﬁﬁg?%ﬂ£ba%%@%ﬁg%ggﬁ??oﬁet gggbonE-
fromthe regent . trends of boards toward | arge size.and netjcu] ous

st ruct ur EACEBEER nif y2C 1 HET IR BHER &M HANERG BT & 48 pht 5e8Rsi ti ve
;f¢onpositiéﬁkfortforning a dielectric which -

: rentc. : :

.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




can be calcined at low tenperatures to forma dielectric layer that has a
hi gh dielectric constant and a low dielectric |oss and iszbébﬂ@ﬁﬁﬁﬁ Wi th
‘hi gh di mensi onal precision. 20 OBJECT OF THE | NVENTI ON The present

inventi oggRas been nade in order to solve the above problens. related to
the prior art. Accordingly, it is an object. of the invention to provide a
21 March 2006 SF-877 4 photosensitive conposition for formng a dielectric
which can be calcined at |ow tenperatures to give a dielectric |ayer that
has a high dielectric constant and a bow dielectric |loss and. is patterned
wi th hi gh di nensional precision. It is a further object of the invention to
provi de. a-photosensitive transfer filmhaving a | ayer of the above

- conposition, a dielectric prepared fromthe conposition or the transfer
film andaekeatngnke pastganiacpodiag vhehdgkl dtetect rDESCLOSURELOF THE
INVENTION . As a result of_ an earnest study dedicated to solving the above
probl ens 1t kg JBr eSRPE rk PVLEL O ydiavee f pUNGk tRttite EhDEDSENSDNI Ve
conposition for formng a dielectric or a 15 photosensitive transfer film
can- be cal ci ned, at ,|,ow t s.hot.: B0 Caog@idve a
diel'ectriwk]lc a?ggu%ﬁa?ehégggf%?gﬁﬁgjg?e%%??cggﬁﬁé?ggp?gg low di el ectric
‘loss and a | ow | eakage current in ﬁgite ﬁf gnall t hi ck ess aa_nd further

whi ch can098°pat tlethete tih FYH Ui e n@PRnkt - 20 pract &7 on. “The

phot osensi tive conposition conprises inorganig EarticLes, an al%@li-soluble
resi b andigAecaddrt 1 9¥es) 15t he BAJAPFPEPSYatedalBpaciid ™ FFEH or the
inorganic particles have a specific nean particle dianeter. :

carrying electronic parts. Thus, it has been impossible to

| ”épply'this method to versatile uses in the production of
_ warious 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

the above problems related to the prior art. Accordingly,

it is an object of the invention to provide a



The photosensitive transfer filmis coated with the. above 21 March 2006
SF-877 5 { conposition.. The invention has been conpl et ed Badtacho?006t hese
findings. A first photosensitive conposition for formng a dielectric
accor di ngSE-B77 t he invention conprises (A) inorganic particles, (B) an
al kali devel opable resin, and .(C) additives, wherein: the alkali ‘
devel.opable resin (B) conprises an alkali -soluble resin having a phenolic
hydroxyl group (Bl) ; and the additives (C) conprise a conpound having a
10 qui nonedi azido group (C ), a conpouhd containing at |east two '
al kyl etherified amino groups in the nolecule (C2) and a thermal acid
generator (C3). In the first photosensitive conposition, the alkal
devel opabl e resin (B) conprises preferably 15 an alkali soluble resin
havi ng a phehesers HydvoxgbmgeauplopBiyr , fandingeaaddedie¢ésiccyhtshpri se
preferably a conmpound: having a quinonedi azido group (Cl), a compound

. cont ai ni ngan abe | eabtinawd at kybdet bempéiatuaas nboggdupsai dithechoiecul e 20 .
(C2),. a thermal acid generator (C3). and crosslinked fine particles (C4).

Pref er abl yayéhecgd©Sisd s nkelli §hnei pastt el €scofdrhnkavad a mean particle
di anmeter of 30 to 500nm A second photosensitive conposition for formng a

Tl R T R L R e T e &
parti%lespéégisfégnmql%ejkp%{qgggéher object of the invention to

-provide_a phéthenéitive transfer film having a layer of

the abové.composition, a dielectric 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.additive(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



.superfine particles (A1) having a nean particle dianetér of less than
0.051im and inorganic fine particles (A--11) having a nea®1piar¢h 2008

di anmeter of not less than 0.05m and the additive (C) conprises a photoacid
generat orSK-€8). Preferably, the inorganic particles (A) are contained 10

.at 20 to, 95% by mass, the alkali developable resin (B) is contained at 1
to 60% by mass and the photoacid generator . (C5) is contained at 0.1 to 30%
by mass. In the second photosensitive -conposition, the alkali devel opabl e
resin (B) is preferably at 15 |least oné& resin selected fromthe group
consisting of a (meth) acrylic resin, a hydroxystyrene resin,. a novol ak
resin, a polyester resin, a polyimde resin, -a nylon resin and a

~polyetherimde resin. A third photosensitive conposition for formng a 20

~di el ectriecomprpiiies. (Abe inorgdnian s ikees, cemyleedlbed¢d dewel opabl e
resin, and (C) additives, wherein: the inorganic particles (A) conprise

i nor gani cthespef fndengarticles (A-1) having a nmean particle dianeter of

| ess than 0.05m and inorganic fine particles (A-11) 21 March 2006 SF-877 7

having a nean particle S%é%ﬁ%éﬁsﬁﬁiﬁ@tcéﬁﬁéslh@ﬂnofgﬁlféﬁmiﬁ?eaa|ka'
devel opabl e resin (B) conprises an alkali soluble resin (B2); and the

addi tives i o] Vi . Lca unsat ur at ed
‘group (Cﬁ?£%%%9ggpéh%§%§gﬁ§ﬂ£r?Qg%g%niﬁﬁ?g?éggr8%@§%$Q %e*%¥ably, t he

i norganic, particl es .are cont ai ned t.20 to 95% by mass, the_al kal

sol ubfe regreEs PertLEEar noh st 121 B a8oRb e IR B Ye NE S bpodhd havi ng
an 10 ethylenically-unsaturated group (C6) is contained at 0.1 to

: : ¥C) addltlves, wherein: o

the aikali developable resin (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 preferaﬁly
 f} 15_'an éikaii 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



30% by nmass, and the photopol ynerization initiator (C7) is contained at
0.1 to 20% by nass. The.al kali soluble resin (B2) is prefeRaiMaycta2(08si n
sel ected fromthe group consisting of a (meth)acrylic resin, -15 a

hydr oxysgygepe resin., a novolak resin and a polyester resin- The conpound

‘having an ethylenically unsaturated group (C6)-is preferably a

(meth)acryl ate conpound, and is preferably contained at 20 to 500 parts by

~mass based on 100 parts by nmass of the al kali soluble . resin (B2). 20 In

t he second or third photosensitive cogposition, . the inorganic superfine
particles (A1) are preferably contained at 1 to 30 parts by nmass and the
inorganic fine particles (A-11) are contained at 99 to 70 parts by nmass on

“the basis of 100 parts by mass of the inorganic particles 21 March 2006

SF- 877 8d{Alecthdd rongatisespdhdi ¢ hesgeh)cprefréiabby, cdBpr iege ad kali

titani um-containing netal oxide. Preferably,. the.second or third

phot osengitkep2AmPe%istingNahs qapakine sefdifrafel, nghardialectric by heating 5
at 500C or below, said dielectric having a dielectric constant of not |ess

~than 20 and a diel ebihGolaSsatanoent (@ BOhpERLE thadglnlc A

phot osensi tive trans ccording to the' invention is a substrate

filmand a | f a_10.phot Lti v si tign. fok far
(i ol oot 1 FEPSEgA SRS BT gA & pUPt) FES e BACHRAFI SHBya oaabl o

~resin (B) and an additive (C), said | ayer being provided in _a .thickness of

1 to 500mfoR etstre thaips O Aemt pRA LRRESEAC (e ReF§aRieSpdPrildles (A)
conprise inorganic .15 superfine particles (A1) having a nmean particle
di anet er haofirlgess ntehan pRr@Smlandiametganiod fiote 1lgast tbkras 0-A2HM?)  having a

..mean particle dianmeter of not |ess than 0. 05m

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 fesin,-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
oevelopable 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)




and the additive (C) conprises a photoacid generator (C5)- 20 Preferably,

t he photosensitive transfer filmis, capable of form ng a2diMsrdc2G06c by
heati ng at 500C or below, said dielectric having a dielectric constant of .
not | ess EQ@E 20 and a dielectric loss tangent of not nore than 0.1. 21

Mar ch 208 SF-877 9 In the photosensitive transfer film the inorganic
particles (A) preferably conprise a titaniumcontaining netal oxide, and

t he al kal i’ devel opable resin (B) is preferably a resin selected fromthe
group consisting of a (neth)acrylic resin, a hydroxystyrene resin, a
novol ak resin, a polyester resin, a polyimde resin, a nylon resin and a
pol yetherinm de resin. ~ A dielectric according to the invention is prepared
fromany of the first to third photosensitive conpositions. 10 .Preferably,
the di el ggliinG isS HREGPRReH1bY cheatikg drhe rsaeendess thiand Oplspesensi tive
‘conposi tion at” 500C or below to cure the sane, and-.has a dielectric
constant of notlLe n x: direkeat (B¢ Lesprtiaegeah afikaoi nore.
than 0. 1. AIsokgkeggﬁggﬁy?g?ﬁgeg?gﬁgctric ié ?orneg with 15 use of the

phot osensi t.i transfer film The dielectric my be a dielectric with a
'conducti\ﬁ?lﬁg;ﬁ,rﬁsﬁnwﬁpéﬁ’aaEFEIectric obt ai ned. fromthe second

phot osensi tive conpaosition or_fromthe photosensitivg LBang%er filmis
formed on the &8RdAEALTEVESi I(C) 26RRT&PECEr GRFECPEFt "a¥¢8PdfAg to the .
invention include the dielectric. e PREFERRED EMBCODI MENTS OF THE | NVENTI ON-
The dBt aidtdy ldesicrlinyi onseturiadschgdistitord G| POBedi n

photopolymerization 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 ethyleﬁically-ﬁnsaturated gréup (C6) is contained at 0.1 to
| 30% by mass, and the photopolymeriZatiqn initiator (C7) is
coﬂtained at 0.1 to 20% by mass.
Thé,alkali solubie resin (B2) is preferably a resin
selected ffom the group cénsiStiﬂg of a (meth)acrylic resin,
L15 a hydfoxystyfene resin,‘a novolak.resin and a polyester
resin. The compéund having-an éth&lenically unéaturated
group (CG)'is.preferabl§ 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 photésensitive composition,.
rthe inofganic.superfine particlés (A-I) are preferably
contained at 1 to 30 parts by mass and the inbrganic fine

. particles (A-II) 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 10 .with explanation of the photosensitive
conpositions for forming a dielectric. The photosensitive2tdpes2@dbons can
be prepared by kneading inorganic particles (A), an alkali devel opable 5
resin (B)segm an additive(s) (C by use of a kneader such as a roll mll,
a mxer, a honom xer, a ball mll or a bead mll. <First Photosensitive
Conposition For Formng Dielectric> The first photosensitive conposition
for formng a 10 dielectric conprises: .(A) inorganic particles; (B) an
al kal i -devel opable resin which is an atkali soluble resin having a
phenol i c hydroxyl group (Bi); (C) additives which are a conmpound having a
15 qui nonedi azido -group (C), a conmpound containing at |least two
al kyl etherified am no groups in the nolecule (C2) and a thermal acid
gener at or {RC3) ;Thend neptdasriat Ipaq(tG4H)lesy d9| ipHedk fanley pantpirdlses saand (D) a
'solvent. 20 Wien necessary, this first photosensiti-ve conposition may
contai n apothefumacshta veidd)msteh @sidd. epoxy conpound, an. adhesion
auxiliary or a leveling agent. The first photosensitive conposition thus
prepared is inpRasd@d0FMd isdedldich tohiSuH fhid €dedHre6RAt i ng 21 March
2006 SF-877 |1 applications.. Ideally, the viscosity thereof ranges from 10
to 50.,.0 . d_ p: bl v f 041 -S. inafter,
| Qg%ﬁgé(fﬁl?rﬁgl PLELES POl Ve f&ﬁiﬁ?\%é d&é’l@?&f@’%flh%{@{d@

each conpon 11 7St phot osens compositron w cried
5  at 500%:0; below, said dielectric having a dielectric' 7
constant éfinot 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
resin (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

i“j 15 superfine particles (A-I) having a mean particle 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.




5 (A) lInorganic Particles: The inorganic particles (A) used in the first
phot osensitive conposition desirably have a dielectric coasManth 2006not

| ess than 30, preferably not |ess than 50,  and nore preferably not |ess
than 70. Jhe7mupper limt of 10 the dielectric constant is not particularly
limted. That is, there is no problemeven if the dielectric constant is
as hi.gh as 30, 000. The inorganic particles (A) are preferably particles of
a metal oxide, particularly those of a titanium 15 contai ning netal oxide.
The "titaniumcontaining metal oxide"g9used herein refers to a conpound

- that contains titanium and oxygen as essential elenments. Preferred exanpl es
of the titaniumcontaining netal oxide include a titanium-containing
nmononet al oxi de which contains titanium 20 as the only netallic elenent to
forma crystal |Imechstphctesensitive i txansferohi Bini blge conpoardioxi de which
contains titaniumand another netallic elenment. Exenplary

‘titani umpantathéag | Apnpﬂef@ia@xydeemprmebudetithamumntdnﬁaudan@ased
conpounds, which will -have 21 March- 2006 SF-877 12 an-anatase structure or

a rutile SLryctyLedeFXgAR! ARy 41ikani uar6enbahRl BIreQ ROYRY @xi des. include
barlun1t|tanate based | ead titanate-based, strontlun1 titanate based,

bi smuth t4 ase%% ggssdre§§9n§§ 88%&&‘ Pé&etﬁe ﬁ% 8889 SLifly of

tltanate calcrumti ased OXI
di oxi- se nd" is.defined, as ound orned fro i tani um

G oxi 0o RBren CFTRPORE EFSahr uin Y S0 a0 AR A5H Tads: EPEBL=Hni o compound
10 retains a crystalline structure of its principal. component, titanium

di oxi de. Wﬁ@s@rd@fpﬁlv¢§h§raﬁ%$yntoao@ﬁéylmlde resin, a nylon’ resin

. ?
RO and a polyetherlmide_re81n.

HtaMum

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



i

nononet al oxi des. The "titani um containing conpound oxi de" neans a
conpound oxide which is fornmed froma titani umcontaini ng 2bMacha@2086al

oxi de and at |east one different nmetal oxide. The conplex oxide is free of
0X0-ion S tural units. For the titaniumcontaining netal oxide for
maki ng up e inorganic particles (A of the first photosensitive
conposition, a titanium di oxi de-based conpound with a 20 rutile structure
and bariumtitanate are preferred anong the titani um nononetal oxide and
the titani umcontaining conpound oxidﬁ, respectively. O these, barium
titanate can be particularly preferably used.. 21 March 2006 . SF-877 13
The inorganic particles preferably have a nean particle dianmeter of 0.005
to 2.0m nore preferably 0.02 to 1.0m still preferably 0.02 to 0.8m and

parti cul %i%h-péﬁéﬁzmﬂyo@-&f?ﬂ& Q38 o EeRE DR vet BEmbHOL g@Bhe Pakticl es
preferably have a DW Dn ratio (Dw weight-average particle dianeter, Dn:

nunber - average partic '?ﬂgter) of'not | ess than 1.05, nore preferably
not | ess f#%#bﬂgl? %%%f%g&preTerably not less than 1.2, and particularly.

preferably not |ess than 1. ratio han 10

25. Wth the. Dw/ Dn bei |
'1.05, those dieﬁ@ﬁnﬁqQF?ﬁﬁqq%ﬁﬁﬁ?vé?Té%ngl%n?o%?%a%?iﬁ%ggﬁgﬁéf? when a

dielectric layer is formed thin so that_the Ieakage current ngy i ncrease.
The i nor geeadpg t 1RPEZan 1y RAEFheEhéAtirah phbedseASVE B2Cofposition
may be in the shape of, although 15 not particularly limted to, sphere;.

‘granube, ptate, (Brated awiaskdrtivpalsdr ()| bpense Of ahkpeadhapescht he

inorganic particles preferably have a spherical, granular, plate or- scale
shape. ThesiforgeNi ki PRS t4 chisef A)ai Rohbriabeyea ball mill or a bead

mill. .
<First Photosensitive Composition For Forming Dielectric>
fhe_first photosensitive composition for forming a
10 dieléctrié comprises:
| (R) indrganic particles;
:(B) an'alkali.developable resin which is an alkali
.solubie.resin'héving a phenolic hydroxYl group (Bl);

(C) additives which are a compound having a

o 15 quinonediazido group (C1), a compound containing at least

two aikyleﬁherified amino dgroups in the mblecule (C2) and a
thermal'a?id genefator (C3): and optionally

{C4) crosslinked fine particles and

(DY a solvent.

207 _ o Wheﬁ necessary, this first phoﬁosensitive composition
may conﬁain another. additive (E5 such as an epoxy compound,
an adhesion auxiliary or a leveling agent.

The.firét_photosensitivé composition thus prepared is

in paste form with a fluidity sufficient for coating




shapes may be used either singly or in conbination of two, 20 or nore
ki nds. The inorganic particles (A) to be used in the first 2pMdrcs2006 ti ve
conposi tion nmay be synthesized by, for exanple, a gas phase process; a

~sol-gel ppgeess or an RE plasma process. when the inorganic particles have

been. 21 March 2006 ‘SF-877 14 synthesized by a gas phase process., they can
be di spersed in a solvent by neans of a conventional dispersing. neans with

- conbi ned use of a dispersant, a bead mll, a kneader or a high-pressure

honogéni zer to be disrupted into primany particles. Preferably, the first
phot osensitive conposition contains the inorganic particles (A) at 20 to
85% by nmass, nore preferably 30 to 85% by mass, and still preferably 40 to
85% by mass. based on 100% by. mass of the total amount of 10 the
componentapplAratfiBhky,. ((HdallER) theC8)sandit@AyheERpLArkabiesSokall e Resin
Cont ai ni ng Phenolic Hydroxyl G oup: The al kali sol.uble resin having a
phenol i ¢ 1laydroxyl, 0odr awA - 6BLanchesrelmaldiary rebar red doo 1as dite rifghenol i c

resin-15 (BL)") for use inthis first photosen3|t|ve conposition is

preferably a nﬁgglghakggkn Qgggl%O&%EDQ%EtI%Ukﬁ%|flkgﬁlted thereto. The

novol ak resin can tal ne y condensi ng a phenol and an al dehyde in the

presence %_ a catal Exanptes of th g“3é§cg5%9 herein include phenol,
20 cr esolP: OﬁPEF@?&F Vﬁ EPBEG® > "0 38 R phétiol”° SR ethyl phenol , p- et hyl phenol ,

o- b. utyl phenol, m butyl phenol_, p- butylphenol, 2 3--xylenol, 2, 4--xylenol,

2,5-xy1 ed®, InogoapienBrrtdcdesiy| enol, 3,5-xylenol, 2,3,5-trinethyl phenol

3,4, 5- trlnethylphenol catechol, resorcinol, pyrogallol a 21 March 2006
The inorganic partlcles {A) used in the flrst

photosenSLtlve 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 constant'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



SF-877 15 naphthol and P-naphthol. Exanples of the al dehyde include
formal dehyde, paraf or mal dehyde, acet al dehyde and benzal deRydéarch Edaspl ary
novol ak resins obtainable fromthese 5 include phenol /fornal dehyde
condensa§€ ppvolak resins, cresol/fornmal dehyde condensate novol ak resins
and phen® naphthol/fornaldehyde condensat e novol ak resins. Exenplary
phenolic resins (Bl) other than the novol ak resins include
pol yhydr oxystyrene, copol ynmers thereof, phenol/xylyleneglycol condensate
resins, cresol/xylyleneglycol condengate resins and
phenol/dlcyclopentadlene condensate resins. In the first photosensitive
conp05|t|on a phenolic | ow nol ecul ar-wei ght conpound (herelnafter t he
"phenolic 15 conpound (bl)") other than the above phenolic resin (Bl) may

be used gpoghherswi thrtbeupbepel hecruesis §BihctuErenpl ary phenolic
conpounds include 4,4'- dihydroxydi phenyl net hane,

4, 4" - di-hydr oxy t hi b5k fa DY Ok gxwBheBuhi Mex hase, include -
1, 1-bi s(4- hydr%&gﬁﬁg%éf Qﬁ{anlup enylethang tr?s (4- - hydroxyphenyl ) .

th d et h 1,
A sl b e e

hyd h |)-1-methylethyl]-1,3-- dih -
(4 L?é?ﬁx—&%%@%mb”‘ésm,epleawﬁ;»dFa@ahaéy%%é%%e”%%% EhD0bE 2557 16
met hyl et hyl } phenyl ] ethane, and 1,1,2,2-tetra(4- droxg hegél) 't hane.
Pr ef & abbpsetihenphdymliun torpoane-besey P8dcGRILINE] &Fa ES Mass,

more preferably 0 to 30% by nass, and particularly preferably 1 to 20@6by
nmass 5 basegoandt beitetal anDunt_Of t he phenolic resin (Bl) and

The “titagium dioxide-based compound” is defined as a
“compound formed from tiﬁanium dioxide alone or from
titanium dioxide andra minor additive. This-compound'

10 retaiﬁs a érystélliné ééructure éf its principél componént,
tiﬁanium dioxide. These definitions apply to other
moﬂoﬁetal oxides.

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

15 -monometai oxide and at ieast one different metal oxide.

The coﬁpléx oxide is free of oxo~ion_structﬁrél units.
For.the-titanium—containing metal oxide for making.ﬁp.
the.inérganic particles (A} of the first photosensitive
-éomposition, a titanium‘dioxide—based_compound:wifh'a' .
: 20 rutile structure and barium titanate are preferred among
‘the titanium monometal oxide'and the titanium—containing
. compound oxide, respectively.
of thesé, barium titanate can be particularly

' preferably used.




. (hereinafter referred to as

t he phenolic conpound (bl). It is necessary that the phenolic resin (Bl)
have a mass-average nol ecul ar wei ght of at |east 2,000, paMarcuResly from
2,000 to about 20,000, in consideration 10 of resolution, thermal shock
properti§§4ﬁgd heat resistance of the resulting dielectric layer. The first
phot osensiti've conposition contains the phenolic resin (Bl) (and the
phenol i c conmpound (bl) when it 1is used in conbination) at 10 to 50% by
mass, and 15" preferably 13 to 45% by mass of the total anount ofthe
conponents (A), (B1l), (bi), (d.), (C3}, (C3) and (C4).. Wen the
conposition contains the phenolic resin (Bl) in the above proportion, the
dielectric layer formed fromthe conposition can exhibit a sufficient .
devel opability by an 20 al kal i ne aqueous sol ution. (d).Conpound Havi ng
Qui nonedi axi dOTQeOEBorEB%iQOPBQH@Qlegvm@far%mongelbaai deagroup (d)

he. "qui nonedi azi de conpound (C)") used in

the first phataqsensitive co Siti-on | an 21 rc -8h7 oL7 ester.
formed béBeT & t%m%% r??ﬁ t‘ﬁtga’uitr?o%e' tazi 5%{-%3- Bgégggﬁﬁgyaé'g%

or. 1, 2- napht hoqui nonedi azi do- 5- sul faoni ¢ acid and a cgngound hgyi % at | east
one phendia & -Byav o8l dr sl IerthdYecOmisun® NabHfg a0 Batt6 afg enolic

‘hydroxyl group is not particularly lim-ted;, preferably it has a structure,;
r epr esentpetk fieyradmdy of. 0Zhd of &-130Mi- ngFevEher aethe 13noRedein partdckes
-independently denote a hydrogen atom an alkyl group of 1 to 4 carbon.

at ons5 ampralficoap lgr dugyel a @wd DI0 redrilbor| Dat:ome ighta anpdrary Pagitdws epr ovi ded,
however, that at |east one of X1 to X5 is a hydroxyl group; and Ais a

~single bendmederS EH2 nunB@Bleiage pErR)icde GiGmerte3Mpf 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 gas phase process, a sol-gel process or an RF

plasma process. when the inorganic particles have been



R2 R4 Xis CX24 CXI6 X4~/ X17 (2) X12 wherein X11 to’'X24, which may be

the sane or different, are 15 the sanme definition as X1 tozxmmnﬂTﬁMﬁﬂed
however, that |east one of X11 to X15 is a hydroxyl group; and RlL to R4
-|ndepend%@qu denote a hydrogen atom or an al kyl group 1 to 4 carbon atons;
21 March 2006 SF-877 X27 18 (3) X38 T X36 X37 wherein X25 to X39, which
may be the sanme or different, are the same definition as X1 to X10
provi ded, however, that at Ieast one of X25 to X29 is a hydroxyl group and
~that at 5 | east one of X30 to X34 is ashydroxyl group; and R5 denotes a
hydrogep atomor an al kyl group 1 to 4 carbon atons; X48 (4) X57 T X56
R8-e---"R7 X5 X650 X563 T X561 X wherein X40 to X58, mhlch may be the sane or
different, -are 'the same definition as X1 to X10 provided, however, that at
21 NhrChéyﬂﬂhe51zed by a gas phase process, they can be dispersed
in a solvent by means of a conventional dlsper81ng means’
with_combined use of a dispersant, a bead mill, a kneader
 or-a high—pressure homogenizer to be diérupted into primary
5 ‘particles.
‘Prefe:ably, the first_photosensitive 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
10 the components (A}, {(Bl), (Cl), (C2), (C3) and (C4).
 (B1) Alkali Soluble Resin Containing Phenolic Hydroxyl
Group:

The alkali soluble resin having a phenolic hydroxyl

group (Bl) (hereinafter referred to as the “phenolic resin

?ﬁf 15 (B1)”) for use in this first photosensitive composition 1is
prefefébly 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-
xylenol, 3, 5-xylenol, 2,3,5—triﬁethy1phenol,-3,4,5-

trimethylphenol, catechol, resorcinol, pyrogallol, o-




- (4- hydroxyphen

o

.SF-877 19 | east one of X40 to X44 is a hydroxyl group, that at |east one
of X45 to X49 is a hydroxyl group. and that at |east one BfMdkh 2096X54 is

~a hydroxyl group; and. R6-to R8 independently denote a hydrogen atom or an
al kyl grQeRsy to 4. carbon atoms; (5) X70 wherein X59 to X72, which nmay be

the sane or different, are the sane definition as Xi to X10 provided,
however, that at |east one of X59 to X62 is a hydroxyl group and that at
10 least one of X63 to X67 is a hydroxyl. group. Exanples of the

qui nonedi azi de conpound (C) include jesters of either

1, 2- napht hoqui nonedi azido-4-3ul fonic acid or 1;

2- napht hoqui nonedi azi do--5-s.ulfonic acid with any of

4, 41- di hydr oxydi phenyl net hane, 4, 4' -di hydr oxydi phenyl ether, 1.5

2,3,, 4t MY RSz @ phggg@g012 3,4,4" - tetrahydroxybenzophenone,
2,3, 4 2' 4' pent ahydr oxy enzophenone tri s(4-hydroxyphenyl)net hane, 21

Mar ch 2006 SF- r %hgﬂﬁhhdéthé@ﬁ 14en
%%%m%%eép gngﬂetggﬁgﬁ§m : -- a4 ﬁ}%?%iyphenyl) -1-

nethylet nze 4- bi_s dr 0 h I thylethyl]benzene :
4, 6- bIS[ E%HV@ﬁ anypfk%a% E%% %%%Zaéd£? lydr oxybenzene, and
1, 1-bis (4 hydroxyphenyl)

' nethylethyl)ph@ﬁ?@PéPﬁ&n@OVE%%Fr%BF§nStﬁgt %gpﬁﬁthSEEEQQFEVe conposi tion

..contains the qui nonedi azi de ¢ ound (d) at 10 to 50 parts 10 by nass, and

pr ef e5ab|1yxcﬂ51deopz@n|@ér/tf§rm@lﬁiﬁ y dga sEN AR SEGG n@a’fqlsa%f%s%srof t he

. phénolic resin (Bl) (or the total

cresol/formaldehyde condensate novolak résins and phenol-
.naphthOI/fOImeLdehyde cendEnsate novolak resins.

| Exemplary phenolic resins (Bl) other than the novolak
resinsinclude_polyhydroxystyrene, eopolymers thereof,

10 phenol/xyijlene@lycol condensate resins,
Cresol/xylyieneglycol eondensate resies'and
phenol/dicyclopentadiene condensate resins.

In-the first photoseneitive compdsition; a phenolic

low-molecular-weight compound {hereinafter the "phenolic

B 15 'compound (bl)") other than the above phenolic resin' (B1)

| may be used together with the phenollc resin (Bl).
Exemplary-phen01ic compounds include 4,47~

"dihydrexydiphenylmethane, 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)—1“methylethyl]behzene, 1,4—bist1—(4—
hydroxyphenyl) l1-methylethyllbenzene, 4,6-bis[1-(4-~
hydroxyphenyl) -1-methylethyl]-1,3- dlhydroxybenzene, I,l~

bis(4—hydroxyphenyl)—l—[4—{1~{45hydroxyphenyl)— 1-




amount . of the phenolic resin (Bl) and the phenolic conpound (bl) when they
are used in conbination). Wien the proportion of the qui n@hdthirciz2ad6
conmpound (Cl) falls below 15 the lower. limt, the retention percentage of

- layer i”s’%‘?aﬂ"/' phot oexposed areas may be | owered and the i mage may not be
obt ai ned "accurately as designed with a pattern nmask. Wien .the proportion
.of the qui nonedi azi de conpound (Cl) exceeds the upper limt, the pattern -
may be deteriorated and the 20 conposition may foam during the curing
process. (C2) Conpound Containing At hgast Two Al kyletherified Am no

" Goups In Mlecule (Curing .Agent) The conpound containing at |east two

al kyl etherified am no groups in the nolecule (C2) (hereinafter referred to
21 March 2006 SF-877 21 as the "curing agent (C2)") used in the first

CONPOSi t it h WIS 189 h2 nG1qetHanRki Rgaagent, A Guddigragent) which reacts
with the phenolic resin (Bl). Exanples of the curing agent (C2) include

ni t r ogen- i nds, pol I ; e,
Cpol vy e B . B O oo
(poly)nethylolated . urea, in

i,ch all or part of active oups
have . beefPal Kyl EPREATIEY 3 texerhs] a@y" &%y asgs‘r'm%osra? rﬁ:llr%fd%eérrgg)h% ,Qcét hyl ,

. butyl and m xtures thereof. The curing 10 agent nay co#:(igaig\ an ol i goner

“ conponent3ted A5G f POR PaTHiaulsel ey (Pdfr‘?d%‘rfg‘aifJiYoriL of° the® PY mass

~nitrogen-containing conpound. Exanples of such curing agents include

" hexanbt hdaatet oyl athed tregladmiame,urtiexeb thex prearnd it aebs el B heand

t et ranet hoxynet hyl ated glycoluril-and 15 tetrabutoxynethyl ated glycoluril.

These curihyg pageid o Compmandeised either singly or in conbination of two

. or nore- kinds. _ _

o : It is necessary that the phenolic resin (Bl) have a
-mass—averagé molecular weight of at least 2,000,
pérticularly from 2L000'to about 20,000, in consideration

10 ‘df résolution,rthermal éhock preoperties and_heat‘resistance
of the resulting dielectric layer.

The first photosensitive composition contains the
phenolic resin (Bl) {(and the phenoclic compound (bl) when it
is used in combination) at 10 tQ'SO% by mass, and

b s preferably 13 to 45% by mass of the tqtal amount of the
compoenents {(A), (B1), (bl), {(Cil), (CZ), (C3) and (C4) .
When the composition contains the phenolic resin (Bl) in
the above proportion, the dielectric layer formed from the
composition can exhibit a sufficient developability by an .
© 20 alkaline aqueous solution.
(Cl)'Compound'ﬂaving-Quinonediazido.Groupr
The compound having a guinonediazido gﬁoup {C1}

(hereinafter referred to as the "quinonediazide compound

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



Desirably, the first photosensitive conposition contains’'the curing agent
(C2) at 1 to 100 parts by weight, 20. and preferably 5 to 20 Mact 2008y

wei ght based on 100 parts by weight of the phenolic resin (Bl) (or the
total amggnd,, of the phenolic resin (Bl) and the phenolic conpound’ (bl)
when they are used in conbination). Wen the proportion of the curing
agent (C2) falls belowthe lower limt, -the 21 March 2006 SF-877 22 curing
cannot be effected sufficiently to result in |lowered dielectric properties
of the cured product.. .\Wereas the proportion over the upper limt may
lead to deteriorated patterning properties or heat resistance. 5 (C3)
Thermal Acid CGenerator : The thermal acid generator : (C3) (hereinafter
referred. to as the "acid generator (C3) ") used in the. first conposition
- may be anysiaMEtd hatltgenerates an achthphaiogieadrest o z appr Opri at e
tenperatures, e.g. at 50 to 250C. 10 Exanples thereof include, but not
dimted Ifgeiae A oY umsal ?.trf%ﬂ@ﬁ%r%aﬁﬁié@ $ad POk Lo @ di ng

conpounds” an onat e corpounds he generated aC|d works as a. catalyst

to accelerate the reaction bet alky n ring
agent *( CA"%&Ad C[‘WE’%’\‘E%JH clngl 5| n%( BIC X g# ]_s%%y (?P %‘Sje'ner at or
(C3) include benzylnethylphenylsulfonlun1 ex uonga tino fateg s
benzyl met A @AW FEnT i HdxdM Lic hydroxyl group 1

_benzylnethylphenylsulfonlun1tetraf|uoroborate :
benzybretimil pariyil el F oy Lﬂmm:rﬁefdru@mﬁqmrle%uw dﬁ@% e structure
- benzyl (4- hydr oxyphenyl ) met hyl sul f ani um hexaf | uor oanti nonat e,

" benzyl (4-rdprdrsmatphiemyt )aret hyfd sund o Linihiexaf faonebiesphat e,

benzyl (4- hydr oxyphenyl ) net hy. Isulfonlun1tetraf|uoroborate
-benzy|(4 hydroxyphenyl)netﬁzlsuLﬁonluq* X,

| wherein 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 ateﬁs or a hydroxyl group brovided, however, that at
least one of X; to X5 is a hydroxyl greup;_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 the same.definition es ). €} tQ Xmlprovided, however, that

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

viﬁdependentlyrdenote_a hydrogen atom er an alkyl group 1 to

"4 carbon atoms;




resistance. V%ereas t he -ropor

|

21 March 2006 SF-877 23 trifluoromethanesul fonate, benzenedi azoni um

hexaf | uor oant i nonat e, benzenedlazonlun1hexafluorophosphate21Mm@h2mm
benzenedlazonlun1tetraf|uoroborate benzenedi azoni um

trifluoraqypeihanesul fonate, naphthal enedi azonium 5 hexafluoroantlnnnate
and naphthal enedi azoni um trifluoromethanesul fonate. Desirably, the first
phot osensitive conposition contains the acid generator (C3) at 0.1 to 10
parts by weight, and preferably 0.5 to 5 parts by wei ght based on 10 100
parts by weight of the phenolic resin {(g8l1) (or the total anmount of the
phenolic resin (Bl) and the phenolic conmpound (bl) when they are used in

~conbi nation). Wien the proportion of the acid generator (C3) falls bel ow

the lower limt, the resultant cured product nay have poor solvent 15
ion overythe upper limt may result in
81 es, ?cn )- Crasslinked Fine
(64) to be used in the first .
‘ % 20 pol ymer maki ng up
Preferably, the crosslinked

| owering of electrical B;oper‘
Particl es: The crosslinked=t(ne pa i cl e
conposi tion may be gny_pg

the particles has ng%f

fine partlcles are obtai 5 Iyner|2|ns a crosslinkable nmonomer

. Jrononer’ é) whi ch has at
| east two unsaturated polYy i grogfs 21 %hrch 2006’ SF- 877 24 with one
or nore different. nononers (° 3¢ferred to as the "different
nmononer (s)") which is selected sk ff the resultant copolymer for making-
up the crosslinked flne partic 4)_has Tg of 'not higher than 0C
Pr eferabl y, Xag X3 : '

X37

wherein X5 to. Xss, which may be the same or different, are
the same definition as X; to Xjp provided, however, that at:
least 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




the-di fferent nononer has a functional group other than polynerizable
groups, such as a carboxyl, epoxy, amino, isocyanate or hRd#iMaxgH 2@6oup,
and is such that the resulting copolynmer for making up the crosslinked
fine par%%gh?s (4) has Tg of not higher than OC. Exenplary crosslinkable
mononer s I ncl ude conmpounds w th plural pol ynerizabl e unsaturated groups,
such as divinyl benzene, diallyl phthalate, ethylene glycol

di (neth)acryl ate, propylene glycol di(neth)acrylate, trinethylolpropane
tri(meth)acrylate, pentaerythritol 154ri(meth)acrylate, polyethylene

gl ycol di(neth)acrylate and pol ypropylene glycol di(nmeth)acrylate. On

t hese,. divinyl benzene is preferable.. In preparing the crosslinked fine
particles (C4) for wuse in the first conposition, the crosslinkable nonomer
is 20 preferablne used,atcd 4,0 20% byyaebgpt , gandpoteapratetabky 2 to 10%
by wei ght based on the total anount o¥ all the  nononers to be

copol ynerj.zed. . Exa of .the, di;f f. nt. .. o SihREl ydeicadt eBge conmpounds
such as 6“F%éﬁ%§%?Wﬁ%%%?e%%,g2qgaké$gﬁ éﬁ%%9§%%%7gﬁgg ﬁ?nethylbutadiene, -
chl oroprene and 1, 3- pent adi ene; nsaturated nitrile, c ‘as
(et h) acrf drpt T 12 A2 chl ¥§5@¥¥$0ﬂ¥???[e?n%?é%ﬁf%?%ng?¥§#2%§§%§%?triIe,
a- net.hoxyacrylonitrile, a- ethoxyacrylonitrile, nitrile crotonate, nitrile
' ci nnanat glendtd @ tidregenacsRrEt O @hPliyite IFRPBatle tand HETM | e '
fumarate; unsaturated am des such as (neth)acrylam de, N/ N -

met hyb enetsics(svet h) acryl am de, N, N 10 et hyl enebi s(nmet h)acryl am de, N, N
hexanet hyl enebi s(met h) acryl am de, N-

(5)

‘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
4,4’—dihydroxydiphenylmethaﬁe, 4,4'—dihydroxydiphenylether,
;-15 | 2,3,4-trihydroxybenzophenone, 2,3,4,4" - |
| tétrahydroxybénzophenone, 2,3,4,2",4" -

pentahydroxybenzophenone, txis(4—hydroxyphenyl)methane,



hydr oxynet hyl (et h) acryl am de, N-(2- hydroxyethyl) (neth)acryl am de,

N, N- bi s(2 hydroxyethyl) (nmeth)acrylam de, crotonic am de af@dlMarem20®6c 15
am de; (neth)acrylates such as nmethyl (nmeth)acrylate, ethyl = (neth)

acryl ate,cppirepyl (meth) acrylate, butyl (meth) acrylate, hexyl
(meth)acrylate, lauryl (meth) acrylate, -polyethylene glycol (neth)acrylate
and pol ypropyl ene glycol 20 (neth) acrylate; aromatic vinyl conpounds such
as styrene, a-- nethylstyrene, o-nethoxystyrene, p-hydroxystyrene and p-.

i sopropenyl phenol ; epoxy (meth)acryl abgs resulting fromthe reaction of 21
March 2006 SF-877 26 diglycidyl ether of bisphenol A diglycidyl ether of
glycol, etc. with (neth)acrylic acid, hydroxyal kyl (neth)acryl ate,

.etc..; and urethane (neth)acryltates resulting fromthe reaction of

hydr oxyaldels (arela)xaskphats 1Wethabepolly L sbagdnahgd roayahienatied lconpounds
having an epoxy group such as glycidyl (neth)acrylate and (nmeth)allyl

glycidylIﬁﬁgﬁﬁégggg%gtqn@qusquq4ag§g?gg§§h§ggn)aq_(netg)acrylic aci d,
, - y

i taconi cacl met h) acryl oxyet succinate, (3-1

O T P

acryl oxy | at'e; rated c oun havi ng an ami no

.group such as dinethylam no (neth) .acgryl gt nd di et hyl.am.no ,
'(neth)acFVF&%@?th¥§3éﬁ§§F@FatédGE%Hﬁgaﬁdg_ﬁg rﬁéy§§e§§9361§foup such as
(nmeth) acrylam de and di nethyl (nmeth)acryl am de; and _ unsaturated conpounds
havi ng a aetdwdeghyad oug - Sueh hys r opydeszedeny Rndnét Hy Pacrifat e,
hydr oxypropyl (meth) acryl ate ,

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

: | 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) Compound Containing 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




and hydroxybutyl (meth)acrylate. 20 O these different nbnomers, butadiene,
i soprene, (nmeth)acrylonitrile, alkyl (nmeth)acryl ates, styr@hdlargh 2006

hydr oxystyrene, p-isopropenyl phenol, glycidyl (nmeth)acrylate,
(neth)acgykgq'acid, hydr oxyal kyl . (nmeth)acryl ates, etc. may be preferably
used. :21 rch 2006 SF-877 27 As the different nononmer, at |east one kind
of diene conpounds, particularly butadiene;, is preferably used.

“Desirably, the diene conmpound is used at 20 to 80% by weight, and
preferably 30 to 70% by wei ght based gn the 5 total amount of all the
mononers to be copolynmerized. The crosslinked fine particles (C4) for use
inthe first conposition can be obtained as rubber-1ike soft fine
particles when the diene conpound such as butadi ene has been copol yneri zed
in the ahgve Hy opaitiran dpsad @2)t'he uskd tiot altheanfiwrdt cforgdd s iteomononers. .
Further, the above ampount of the different nonomer .| eads to excellent crack
-resist a”%dﬁ{gd Lurahi L ity Of e desHl tidg iy efhddyervhidiesisabty, the
crosslinked fine particles (C4) used in the first conpositi‘on have a nean
particle dianmeter of 15 30 ta 50 pref lLy re -
prefer abl“ﬂlltgbmcqeo pTri‘?j'ﬁorr]?lcl'hreeS(|c))Lanrt' crpe’ d?%r?@?glr%g 8 tth% (%I’nggg}gl %%%ﬁi ne
.particles. (C4) may be controlled by .any nethod. The control nethod is not
limted t&2dhet > RS EASA T AETY tHE At %1é%*qtﬁ¥3are synt hesi zed
by enul sion 20 polynerization, the particle diameters can be controlled by
adj us®i ngRdley Jameirr L fa el RS FAAgG -agdf 1 dne Wyt atar th I L et L bf

- mcells fornmed during the enul sion polynerization. Desirably, the

" crosslinkgsbly inseclpardlat et He@oqpramaniser and O(polBongidrto Wyt e@i ght -
preferably 1 to 50 parts 21 March 2006

L urea, in which all or part of active methylol groups have

been'alkyletherified. Exemplary alkjl groups inciude
méthyl, ethyl; butyl and mixtures thereof. The curing
10‘ ageﬁt may contéin‘an.oligomer éomponent resulting from
p#rtial self—condensation.of the nitrogen-containing
coﬁpoUndlr Examples .of such curingragents include
hexamethoxymethylated‘melamine,rhexabutéxymethylated
mélamine, tetramethoxymethylated.glycoluril and |
15 tetrabutoxyﬁethyiated glycoluril. These cuiing agents (C2)
may be_used eitﬁer singly or in Combination of two or more
-kinds.
Deéirably, the first photosensitive composition
céntains the'curing'agent (C2) at 1 to 100 parts by weight,
.A201 and preferably 5 to 50 parts Ey weight based on 100 parts
'by weight of:the phenolic resin (Bl) (or the total amount
of the phenolic resin'(Bl)'and.the.phenolic compouﬁd t{bl)
| when‘they are used in combinatién). When the proportion of B

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



SF-877 28 by weight, and nore preferably 5 to 30 parts by mel based on
100 parts by wei ght of the phenolic resin (Bl) (or the tok aﬁﬁdﬂﬁ@ of the
phenolic. resin (Bl) and the phenolic conpound (bl) when they are used in
~conbi natigmg7y When the proportion of the crosslinked fine particles (C4)
falls below the lower limt, the resultant cured |ayer may have poor
t hermal shock .properties. VMereas t he proportion over the upper limt may
result in deterioration of resolution and heat resistance of the.cured.
| ayer; further 10 it nmy cause |owerimg of conpatibility and dispersion
.properties of the particles with other conponents. Containnment of the
crosslinked fine particles enahles the photosensitive conposition for
formng a dielectric to provide a cured |ayer that has inproved thernal
-shock - 15'cyriopgradresot () Sdlemrd Sef sol eenty (D) desulicorpolevededn the
first conposition to inprove handling properties or to, control the

Vi scosi t Yd 081 SHOF BY & S pdtidildy of dihe corposhtddct. 20Whbearplesiof the

~sol vent (D) include; but not particularly limted thereto: ethylene glycol
monoal kyl et £ SN Sthheneng) VEola enenstdy] ethesqacet at e
~and et hyl'e {?HE nnnoeth&ﬁ%%%er acetat%y 21 March 2006 SF-877 29

pr opyl ene C nDnoaIk Iethers uc 0, e -glycol nononethyl et her,
%%%%ﬁﬂlqﬁnﬁxﬁqe% S ors% g% eéqs %&@

propylenéD er, propy ene gl ycol nDnoproperther and

' | but yl et h | I | di al kyl eth h
g;og¥ SSF % yC heréganéiglé;néga orpropy ene glycol dialkylethers suc

The thermal acid generator;(CB}r(heréinafter rgferred,
-to as the_ﬁaaid gengrator {C3}™) 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(
g . 'benzylmethYlphenylsulfonium.hexafluqrophosphate;,
benzylmethylphenylsulfonium tetrafluorobérate,
20 benzylm@thylphenylsulfonium trifiuoromethanesulfonate,
benzyl(4—hydroxyphenyl)methylsulfonium hexafluoroantimbnate,
: benzyl(4—hydrdxyphenyl)methylsulfonium hexaf;uorophosphate,

benzyl(4~hydroxyphenyl)methylSulfonium_tetrafluoroborate,

benzyl (4-hydroxyphenyl)methylsulfonium.




gl ycol dinethyl ether, propylene glycol diethylether, propylene glycol

di propyl et her -and propyl ene glycol dibutylether; propyl en2l ilayahc2006
monoal kyl et her acetates such as 10 propyl ene. glycol nononethyl et her
acet at e, Prgﬁylene gl ycol nonoet hyl et her acetate, propylene glycol
nnnoprop? &'her acetate and propyl ene gl ycol nonobutyl et her acetate;

cel l osol ves such as ethyl cellosolve and butyl cellosolve; 15 carbitols :
such as butyl carbitol; lactates such as nethyl lactate, ethyl |actate, n--
propyl lactate and isopropyl lactate; ,3liphatic carboxylates such as ethyl
acetate, n- propyl acetate, isopropyl acetate, n-butyl acetate, 20 isobutyl
acetate, n-anyl acetate, isoanyl acetate, isopropyl propionate, n-butyl
propi onate and i sobutyl propionate; other esters such as nethyl

- 3- met hoxypr;eRi RRaLernahR¥% L1 3omBiROX YREORKheRdRe onBkhy!  3- et hoxypr opi onat e,
ethyl 21 March 2006 SF-877 30 3-ethoxypropionate, nethyl pyruvate and et hyl

pyrval ey, aaRLLC DY RCRLbORS UGS LOLURNG LAY DL eRBosckakages such

as 2-hep anone, "4-hept.anone and cycl ohexanone; 5 am des such-

as N-di net hyl f or mami de, N-net hyl.acet ami de, N, N-di net hyl acet am de -and
et hy| BRRETRIOREONAHE CRECRGREOTORON ke y PEIRTSr AL S Ta Y

_ t'She"These sol vents
(D) may be used either singly or in conbination of two or nore kinds. 10
(E) Anot Heri fAdginomes hangia Lfiongt- eph SEEHERSILENFE @SP4 i on may further
contain another additive (E), such as an. epoxy conpound, an -
5 hexafluoroantimonate, and naphthalenediazonium
trifluoromethanesulfonate.’
Desirably, the first photosensitive composition
contains the acidrgenerator (C3) at 0.1 to 10 parts by
-weight, and-preferébly 0.5 to 5 parts by weight based on
10 100 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 bf the acid generator (C3) falls below the lower

limit,-the résultant cured product may have poor solvent
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. Preferably,Athe crosslinked fine particles are
. obtained by éopolymeriZing a crosslinkéble monomer
._(hereinafter'feferred to as thé "crosslinkable monomer"™)

which has at least two unsaturated polymerizable groups




adhesion auxiliary or a leveling agent. Exanples of the "epoxy conpounds

i ncl ude novol ak epoxy resins, bisphenol 15 epoxy resins, akil dlacth 2006poxy
resins and al i phatic epoxy resins. These additives (E) may be used within
limts nQt g, fletri nmental to the characteristics of the conposition. <Second
Phot osen5| t| ve Conposition For Formng Dielectric>. The second

phot osensitive conposition for formng a 20 dielectric conprises: (A

i norgani c particles which. conprise inorganic superfine particles (A1)
havi.ng a nean particle dianeter of |ess than 0.05m and inorganic fine
particles (A-1l) having a nean particle diameter of not |ess than 0.05m
21 March 2006 SF-877 31 (B) an al kali devel opable resin; (C an additive,
which is a photoacid generator (C5); and optionally. . (D) a solvent and (E)
anot her addirf iove. oFheosecand rehienes enshieve dbrpedneifcercariberpdepared by

_kneadi ng these. conponents with a kneader such as a-roll mll, a mxer, a
hormom xer,, abahl mdl 'ff%rre%tb%%omelrl ) Fhi §hSeeone eelpesit en phepared as
above is |n past e formvvlth a f|UI dity suffici ent for coating

appl i cat 11Q0, 000
mPbs, and &Fé#ﬂ%ﬁy Y sk es‘-’c%% e e ke R

nPas, Al so de5| rably, th| s second

phot osenS| tive corrp05| tion is apabl for m_ng,..upon, heat i
t enper at Weesigdeshil§ier hes t'I}gal‘PfSGG’é %1§£‘&“r Oy CHt han]% ! dYeI ectric

constant of not less than 20 and a dielectric Ioss t angent &ﬁgﬁot nor e

t han 9. 1.thdeddiffgiest, H@é@ﬁ@éb&Eﬁh@nﬁuéFtﬂP@aéeéHﬁﬂﬁ"%ﬁﬁ?‘g tive

corrp05| tion will be descried. , ‘
polymerlzable ‘groups, such as a carboxyl,,epoxy,‘amlno,

isocyanate or hydroxyl grdup, and is such that the
resulting copolymer for making up the érossliﬁked fine
_particles (C4) has Tg of not high.er_ than 0°C.

10 o E#eﬁplary crosslinkable}mdnomers inqlude compounds
with‘plural_polymerizable unsaturated group$, such as
diﬁinylbenzene, diallyl-phthalate, ethylene glycol
di(meth}acryléte,'propylene glycol di(meth)acrylate,
trimethyloipropane tri(meth)acryiaté, pentaéxythritdl

e N 15 'tri(meth)acrylate, pqiyethyiene glycﬁl_di(meth)acrylate and

polyprop?lene.giybol di(meth)acrylate. On'these;
divinylbeﬁzene is preferable.

in preparing the crosslinked fine particles (C4) for
ﬁse‘in.thé-first composition; the crosslinkable.monomer is .

_ 26’ ‘preferably used at' 1 to 20% by welght and more preferably

2 to 10° by welght based on the total amount of all the
monomers to be copolymerized.

Exampleé of the different monomers include:

diene compounds such as butadiene, isoprene,




20 (A) lInorganic Particles: The inorganic particles (A for the second
conposi tion should conprise inorganic superfine particles'ZQAMHM1ﬂxﬁ ng a.
mean particle dianmeter of |ess than 0.05m and inorganic fine particles
(A-11) hayigyg a mean particle 21 March 2006 SF-877 32 dianmeter of not |ess
than 0.05m The inorganic particles wused herein may be those used in the
first conposition when the above conditions are satisfied. To inprove the
di spersibility of the inorganic 5 particles (A) in aqueous nedia, they my
be suitably surface-treated with siliga, alumna or ‘the like. Desirably,
the second photosensitive conposition contains the inorganic. superfine

particles (A1) at 1 to 30 parts by nass, and preferably 5 to 20 parts by
- mass, and 10 the inorganic fine particles (A-1l) at 99 to 70 parts by

. mass,  andi e erebt yd Oend 0 &L espsendyandss, based adi Gd; parts by mass of
the inorganic particles. (A). The use of the above inorganic particles in

the above propqrdandfads 4 a1 gomaskiag densidy of the particles so
that the 15 resulting dielectric can have a high dielectric constant. The

nmean partj dla er. of . he i n anlc tic i a8 t hat - of the whol e
of the in %ﬁh% %ﬁ*?% pé%tﬂe O?% ;0%hdr%he inorganic fine
particles-(A-Il),. is refereg%y betmeen 0. 005 afd 2.0m nore preferably
0.02 20 &HHOEPRRtRYIaeT Rt ahiSy X0 RRAr PR SRy L arHE T kRt i%ul arl y'
preferably 0.02 and 0.3m Further, the bw/ Dn ratio (Dw wejght-average

par t.i 8l e shitawtasry Iprithiider HiverbhR PaPEPLRRES diRhetlly G RMEfabl y not

l ess than 1.05, nore preferably not less than. 1.1, still preferably not
21 Nhrchdﬂﬂﬁtﬁi}@?ﬂtaconate, dinitrile maleate and dinitrile

fumarate;
unsaturated amides such as (methjacrylamide,‘N,N’~
methylenebis(mefh)acrylamide, N, N’ -

,10. ethyleﬁébis(meth)acr?lamide,.N,N’~
hexamethylenebis(meth)ecrylamide, N-
hydroXymethyl{meth)acrylamide, N-(2-

| hydroxyethyl)(meth)acrylamide, N, N-bis (2=
hydroxyethylf(meth)acrylamide, cfotonie amide and cinnamic

15 amide; - |

(meth)acrfletes such as.methyl‘(meth)acrylate, ethyl
(meth)aerylate, propyl {(meth)acrylate, butyl (meth)acrylate,'
hexyl (meth)acrylate, lauryl (meth)aérylate, polyethylene
glycol (meth)acrylate anq polypropylene glycol -

- 20 Imeth)acrylate; |

aromatic vinyl compounds euch as styrene, o-

‘methylstyrene, o—methOXystyrene, p—hydroxystyrene and‘p—
‘isopropenylphenol;

epoxy (meth)acrylates resulting from the reaction of




33 less than 1.2, and particularly preferably not less than 1.25. Wth the
DW Dn ratio being less than. 1.05,. those dielectric part2tMsschve0ds have a
| ow packi ng density when a dielectric layer is fornmed thin so that the

| eakage gpgrent 5 may unfavorably increase. In the second photosensitive

. conposition, the amount of the inorganic particles (A) (total amount. of

superfine particles (A1) and fine particles (A-11)) is preferably 20 to
95% by nass, preferably 40 to 90% by mass, and nore 10 preferably 60 to 85%
by mass on the basis of 100% by mass 26f the total amount of the conponents
(A) , (B) and (C5) . (B) Alkali Devel opable Resin: The al kali devel opabl e
resin (B). used in the second conposition has an "al kali devel opability",
which is a 15 property of being dissolved by an al kal ine developer. In

ot her words,lycheval kabierdedebdpabiehictly 8, s digdyrcddydd eadean o falkacel .
sol ubi l ity whereby desired devel opnent can be acconplished. Various resins

can be used agikhe @kkah hcdovebopahlde- hR@diroxgaily(B) manth)exaypkés t her eof
include (neth) acrylic resins, hydroxystyrene resins, novol ak resins,

- pol yester_.resi pol.yioide i MR of €2isiS + 1 aRd Ry &hker i m de
reSins.'8FcfHegzﬁa%%§¥hg§gvéﬁgggg%g ?%ging (Bf, (ﬁe?ﬂ) acrylic resins are

- preferable. 21 March, 2006 SF-87 RParti Ly.preferred exanpl es thereof
i ncl ude: <& &P?n@_shggﬁSFV§%ggia%ﬁgﬁgﬂgfgﬁﬁg&FngggﬂbarboXyI group (b2)
(hereinafter referred to as "nmononer (b2) ") and another copol ynerizable
nonorer PRAYicREVENF&trer referred 5 to as "nonomer (b4) ") ; and '
copol yners conprising a nononer (b2), a nononer

‘ o unsaturated compounds having an epoxy group such as

! .glycidyl (meth)acrylate and {(meth)allyl glycidyl ether;
unsaturated acid'coméounds such as (meth)acry;ic acid,
itaéonicacid;‘B;(meth)acryloxyethyl-succinéte, p-
10  (meth)acryloxyethyl 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)acfylaté, (meth)acrylic'acid, hydroxyalkyl

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




havi ng an epoxy group (b3) (hereinafter referred to as "nononer (b3)") and
a nononer (b4). Exanples of the nononer (b2) (nononers hav2hiasch 2006
car boxyl group) include acrylic acid, nmethacrylic acid, nmalefic acid,
fumaric §Ph37 crotonic acid, itaconic acid, <citraconic acid, nesaconic
acid, cinnamc acid, nono(2- (neth)acryloyl oxyethyl) succinate and
- oi -carboxy pol ycaprol actone nono(neth)acrylate. 15 Exanples of the nononer
(b3) (rmononers having a epoxy group) include glycidyl acrylate,
glycidyl.methacrylate, glycidyl a-ethylacrylate, glycidyl ‘
‘a-n-propyl acryl ate, glycidyl a-n-butylacrylate, 3,4-epoxybutyl acryl'ate,
3,4- epoxybutyl nethacrylate, 6,7-epoxyheptyl acrylate, 6,7 20 epoxyheptyl
nmet hacryl ate, 6, 7-epoxyheptyl a-ethylacryl ate,
N-[ 4- (2, 3- epoxXypr ohPoR ¥} f3rbntdinorbhyl-beazyl $aacr ghankdedand diene |
N-[ 4- (2, 3--epoxypropoxy) - 3, 5-di met hyl phenyl propyl ] -acryl am de. Exanpl es of
the _”D”0%%Enpﬁa%)js\{mPg.h}tﬁéuqa%ﬂ_tylv%h%da%@,SESSﬂe&*@r@mqﬂ yieid.zabl e nononer
i nclude: nethyl (meth)acrylate, ethyl (meth)acrylate, n--butyl.
~(meth)acryl ate, -.n-1auryl,. t ryl at y Gy hat e and
di cycl op F&ﬁ?Plgﬁe?ﬁ ag%%ggtg%ﬁ§ﬁ%¥%5g?r?ﬁ%@eéto%ﬁgkmz%gﬁygﬁt nononer s
~ (b2) and (h3 (for the _copol rs.conprising.the_ nmnone b ;- aromatic
vinyl noM&HRS s GBA 8§6§F§Fg&§ngﬁdt§-q@€t§ylg?ﬁﬁgﬁg%agghj6%%%@% di enes such
as but adi ene and isoprene; and 10 macronononers having a.pol ynerizabl e
unsat ur atedalgesgpnteod. ald Ehst MPROMFLSy £ OgPEuF PP YHRE inal of its
pol ymer chain, such-as pol ystyrene, polynethyl (nmeth)acrylate, polyethyl
" (met h) acryl at eThndcpobybénkgHd fine particles (C4) for use in the

firsf composition cén be obtained 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 Because of the presence of copolynerized conponents derived froma
‘mononer having a carboxyl group of the nononmers (b2) and/ an Mdd)2006 a
phenol i ¢ hydroxyl group, the copolyners conprising the nmononers (b2) and
" (b4)-or t?95? conprising the nononers (b2), (b3) and (b4) have the alkal
solué’ll y. In particular, the copolyners conprising the nononers
(b2), (b3) and (b4) are preferable fromthe viewpoints of dispersion
stability for the inorganic particles (A) and solubility by an al kaline
devel oper after-mentioned. Preferablyg the copol yner contains 21 March
2006 SF-877 36 component units derived fromthe nonomer (b2) -at 1. to 50%
by mass, and particularly preferably 5 to 30% by nass, and those derived
fromthe nmononer (b3) at 1 to 50% by mass, .and particularly preferably 5

to 30% by, JTBSS on ANGidORFre (il readfikom the JmRRmErs (A wedlghk to 98% by
mass, an parfﬁcdlarly pré?gﬁgbly 402?0 90p by mass. The al kal

devel opabl e r sinn | rganréshﬁ%ys%q%t GHRYS tﬂrﬂé}lcﬂrfé eradily (S or

mass-ave & ecular weig internms of polystyrene as neasured by GPC
(hereinafter 10 referred t s sinply .the "nmass-awver | ecul ar wei ght
(My) ") ofths ¢od3lo 3VYY; Gﬁﬁ%ﬂ%ﬂﬁl& efetabl &/‘%1’0,%%8 i 300, 00. 0.
Desirably, the second photosensitive conposition contains the ahkal
devel opahiteenddsion q@)pqund (ol 5009RarteY B oyt sih frdt W0 to 500
parts by mass, and nore preferably 10 to 200 parts by nmass based. on 100
part s5by wias<ef diepdmorgamt e tansisssl inged Al desirigisg (G cont ent
of the alkali developable resin (B) in the second conpositionis 1 to 60%
by mass, 20 1 efarablohe Towehd%ini tyashe ansswbrantpredsrdblayess teB80% by
~ mass on the basis of 100% by mass of the total amount of- _
- have poor thermal shock properties. Whereas the proportion
bver the upper limit may result in deterioration of
résolution and heat resistance of the cured layer; further
10 it may cause lowering of compatibility and dispersion
properties of the particles with other_components.
Containment of the crosslinked fine particles enables the
photosensitivé composition for forming a dielectric to
provide a cured layer-that has improved thermal shock
L 15  properties.
(D) Solvent:
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) include, but not particularly
limitéd thereto:
ethylene glycol monocalkylether acetates such as

ethylene glycol monomethylether acetate and ethylene glycol

monoethylether acetate;



the conponents (A), (B) and (C5). The second photosensitive conposition may
contain another resin than the al kali devel opabl e resin, ddaras2@0®1
March 2006 SF-877 37 bisnaleimde resin or an epoxy resin. (C5) Photoaaid
Gener ator; Qe phot oaci d generator (C5) is a conpound which generates an |
acid on é%ﬂ& ure to radiation. Exanples 5 thereof include ) §
1, 2- benzoqui nonedi azi dosul fonic acid esters,: =
1, 2- napht hoqui nonedi azi dosul fonic acid esters, 1, 2-

benzoqui nonedi azi dosul fonic acid amd and 1,2 :

napht hoqui nonedi azi dosul fonic acid am des.. Specific exanples include the

1, 2-quinonedi azi de conpounds described 10 in "Light-Sensitive Systens" by

J. Kosar, pp. 339-352 (1965) John Wley & Sons, Inc. (New York) and

" Phot or esi st " Q1€ S i B0 f 1R vs Mi@rawtsHigropy ne (New
York) O the aﬁgyé¥%onp05£§F t hose exﬁ%bltlﬁa excellentp|15§J

post-irradjation trans in the v t f to 800nm
are prefét T?%Q%%P%%fg&anﬁlé?ﬂap%iéﬁ §l§%%gﬁ%%ngs Eéﬂgk

1, 2- benzqu|noned|a2|do 4-sul fonic acid, 1, 2- 1 1

napht hoqUITRINEHRRE | Gy 2ok UT9RHR KORY} @t r 185d propylene glyco

- napht hoqui nonedi azi do-5-sul fonic acid with any of 2,3,4- 20

t ri hydr oxyderzopheaoner: 2, 3, 4, 4'-tetrahydroxybenzophenone

-3' - et hoxy- -2, 3, 4, 4'-tetrahydroxybenzophenone 2,2',5,5 -

tetragethyl - 2' ];A;dbylemdn;gjlr@qﬂi rd ighignyl evgtdramnesuah) 4s- [drdprlene '
(1- - (4- hydr oxyphenyl) -1-nethy. | et hyl ) phenyl] ethyl .i denel di phenol and
2,4,4- trlg?@&wi 31mé’th)71étlhé1rycﬁm;yyﬂéné/ﬁm;iicaﬂoﬁléﬂiﬁé’t}%r ‘
h2--pheny| |"avan.

propylene glycol dlpropylether and propylene glycol

dibutylether;.

propylene glycol monoalkylether ‘acetates such as
iO - propylene glycol monomethylether acetate, propylene glycol
: monoethylether acetate, propylene glycol monopropylether
- acetate and propylene glycol monobutylether acetate;
cellosolves such as ethyl cellosolve and butyl
cellosolve; J
15 ' carbitols such as butyl carbitol;
lactatee suchras methyl lactate, ethyl lactate, n-
propyl 1aotate aod isopropyl lactate;
alipﬁatic carboxylates such.as ethyl acetate, n-
propyl acetate, isopropyl acetate,'n;butyl acetate,

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

other eeters such as methyl 3-methoxypropionate,

ethyl 3-methoxypropionate, methyl 3-ethoxypropionate, ethyl



The content of the photoacid generator (C5) is preferably 5 to 100 parts by
mass, and particularly preferably 10 to 50 parts by mass RBadtsicho200600
parts by 5 nass of the alkali devel opable resin (B). The photoacid
gener at or - (C5) in a content below this lower Iimt generates an acid in too
smal | anotnt’? upon absorption of radiation. Therefore, the solubility for an
al kal i ne aqueous solution will not change between before and after 10 the
conposi tion has been exposed to radiation. This will result in difficult .
patterning, and the pattern may have probl emin heat resistance. Wereas
the. photoacid generator added over tthie upper Iimt wll remain in a
substantial ampunt if the conposition is exposed to 15 radiation only for a
short tine. Accordingly, the insolubility for an al kaline aqueous sol ution

will bec t 00 h| t he \ result.

Desi r abl ;)rj’m?m }é%%% dl 6}1‘3 dseng"ﬂxﬂ?i etp%orrpaotg?ta}rglﬁ egdokI 1 C% mﬂétéghot oaci d
generator (C5) at 0.1 to 30% by nass 0 pr r abl 20@6by nass,
‘and nor e pr ef erdBBALEG BYPFRCARP ss"d%bé% %ﬁﬁtﬁé‘tﬁy qsni%csll St he total
amount of the conmponents (A, (B) and (C5). (D) Solvent The second

phot osensi ti ve lcomssi tsSush @dy optSRFIINE . WkraP R0 6 IRWANAE cont ai n
a solvent (D). The solvent (D) preferably has the following properties: it
has a goashafdéyaidlyefarortdre i norgani c superfine particles (A1) and the
inmorganic fine particles (A-11), it has..a good solubility for the alkali
devel gpabl e - rgsided BucH ke Mﬂ@@tl@ygﬂﬁlﬂﬁaﬁﬁﬂie (cssam@ﬁdyhaa\c@pamm@

additive (E) after-nmentioned,
- N, N- dlmethylacetamlde and N methylpyrrolldone, and
1actones such aS'y—butyrolactone.
These solvents (D) may be used either singly or ‘in
combination of two or more kinds.
‘716 (E) hnothér—Additive:- |
‘The first photosensitive composition may further
contain another additive (E),'such‘as an epoxy compdund, an
adhesion auxiiiary or a leveling agént; Examples cof the
EPOXY compounds include novolai epoxy fesins, bisphenpl
15 époxy .resins, alicyclic epoxy resins and—aiiphaﬁic EpOxY
resins. These additiveé (E)‘méy be.used within limité not
detrimentél to the characferistics of the composition.
' <Second Photosensitive Composition For Forming Dielectric>
The second photoéensitive qompositidn for forming a -
- 20 'diélédtfic comprises:
() inorganic particles which comprise inorganic .
- superfine particles (A-1) having a mean particle diameter
of less than 0.05pum and inorgénic fine pafticles (AfII)

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




it can inmpart an appropriate viscosity to the second 10 photosensitive
conposition,. and it can be readily evaporated by drying.. 21 KMeachp?@86 of the
solvent (D) include: ketones such as diethyl ketone, nmethyl butyl ketone,
di propyl ketgepe and’ cycl ohexanone; 15 al cohols such as n-pentanol,

4- et hyl - 2- pent anol , cycl ohexanol and di-acet one al cohol; ethereal alcohols-
such as ethyl ene glycol nononethyl ether, ethylene glycol nonoethyl ether,
et hyl ene glycol .nonobutyl ether, propylene glycol nononethyl ether and 20
propyl ene gl ycol nonoethyl ether; alkyhjesters of saturated aliphatic-
nonocar boxylic acids such as n-butyl acetate and anyl acetate; lactic acid
esters such-as ethyl lactate and n-butyl lactate; and 21 March 2006 SF-877
40 et her esters such as nethyl cellosolve acetate, ethyl cellosolve
acetate, propyl epe ghysedkalnoaewelbghbetheesanet ate and et hyl - 3- et hoxy
propionate. . These solvents nmay be used either singly or in conbination of

~two or nore kindsy; Jhe gQntent QhitheisohverbtbR:ibngtherseeendcs);
conposition can be appropriately determined to obtain a. good flowability.
Desirably, it is.Ln range of 1 to 10,000 parts by mass, and preferably
10 to 1,088dp3P?%OB§E?%‘nass based on 100 parts by nmass of the inorganic
particles . (A). ég) Anoiher Addgtive: In addition to the above conponents
(A ., (13) and {e5)2 $RevEREOATphot osensi tive conposition may optional Iy

5 (E) another additive.
The éecond 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
1'0,_ 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‘.7 |
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 contain another additive (E). Exenplary additives (E) " include a

pl asticizer, an adhesion auxiliary, a dispersant, a filleR] Machs2@6age
stabilizer, an anti-foam ng agent, an antioxidant, an ultraviolet |ight
absorber, a | eveling agent and a devel oping accelerator. 20 (i) Adhesion
Auxiliar§F$ﬁ6r use as the adhesion auxiliary, at |east one coupling agent
can be selected fromsilane coupling agents, alum num coupling agents,
titanate coupling agents and zirconate coupling agents. O these, silane
coupling 21 Mar.ch 2006 SF-877 41 agen such as a conpound represented by
the fornmula (6) ((alkyl) alkoxysilané$ having a saturated al kyl, group),
whi ch. can achi eve sufficient adhesion in relatively snall -amounts, are
preferably used. 5 CpH2p+i Si-(OCnmH2m+(} a OCnH2n+i) 3-a (6) 10 wherein pis

an integeyr, of 3 to 20, m.is an.integer of 1 - LScaps-ptegers of | to
3, and a PEMEFSInCdg&Cor LT FM4R %Tﬁgpﬁhdigggo%%BF gbigapgon.nUnﬁzr in the

saturated al kyl group ranges.from 3 to .20, .and. preferably. .4 .t
Exanpl es ‘54 F§Pwaﬁ@&65%bﬁpﬁ§ea§§ﬁ?%:%ﬁ Eqﬁa%%ﬁ%%ﬂ%gﬁée%fﬁﬁéhgéhfn

~saturated al kyl dinethyl nethoxy silanes (a=1, nmF1l, n=1) such as n-propyl
di met hy| that ey esidensd timsuryle datéefiicdet hoxy silane, n-decyl dinet hyl
nmet hoxy sil ane, 15 n-hexadecyl dinethyl nmethoxy silane and N-ei cosane
di methyl  met hawy isiprave; tdat dispedsabiylitdi et whmé{wﬂ@néq anes (a=1,
nFlﬁ 5 particles‘(A) in aquépus media, they may be suitably
| 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 fiﬁe 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 prbportion leads
to a Hiéh paékiné density of the particles so that the
15 -resultiﬁg_dielectric can have a high dielectric‘COnstant,
| 'Thé 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 (DWS_weight—ave&ége particle diémete:L-Dn: number-

average particle diameter) is‘preferably not less than 1.05,

more preferably not less than 1.1, still preferably not




n=2) such as n-propyl diethyl methoxy silane, n-butyl di et h | et hoxy
silane, n-decyl diethyl methoxy silane, n- 20 hexadecyl di%iNVFﬁﬁgpﬁoxy'
silane and n-ei cosane diethyl methoxy silane; saturated al kyl dipropyl

et hoxy ;%{ﬁges (a=1, nmrl, n=3) such as.n-butyl ‘di propyl nethoxy silane,

n- decyl rch 2006 SF-877 42 dipropyl nethoxy silane, n-hexadecyl
di propyl . net hoxy silane and n-ei cosane di propyl nethoxy silanes; saturated
al kyl dinethyl ethoxy silanes (a=l, nm=2, n=1) such as n-propyl dinethyl

~ethoxy silane, n-butyl .5 dinethyl ethgxy silane, n-decyl dinethyl ethoxy

sil ane, n hexadecyl dinmethyl ethoxy silane and n-eicosane di methyl ethoxy
sil ane; saturated al kyl .di ethyl ethoxy silanes (a=1, n2, n=2) such as
n- propyl diethyl ethoxy silane, n-butyl 10 diethyl ethoxy silane, n-decyl

~diethyl ethoxyeghhane:, nahexadecyduthel hybretbexyl gihanelasd ohahcosane

di ethyl ‘“ethoxy silane; saturated al kyl dipropyl ethoxy silanes (a=1, m2,

n=3) such; asgc n- %’;ﬁﬁl &"_clilieorD(\?\JF}'lbln %ﬁggygﬁg%@%s degy!1 ¥ dipsopy! et hoxy

si | ane,  n-héexadec i'propyl et ne and n-el cosane di propyl ethoxy

silane; saturated. al kyl diethyl. propoxy_silanes (a=1, .nF n= suych as

n- pr opy! %ﬁéiﬁ%&*l%rQ%kﬁﬁFigﬁ P‘Hgg%ﬁtﬁlioﬁi%%?%%?gp?%%%%§yswﬁgﬁeg

n-decyl dinmethyl propoxy silane, 20 n-hexadec i met hyl propoxy sil|ane and
b PRATE R

f I d
n- ei cosardie aet hyF Propoxds s %%%ﬁré?eﬁgﬁ?ﬁﬂmz BepFBpoKkY si | anes
(a=1, me3, n=2) such as n-propyl diethyl propoxy silane, n-butyl diethyl

© propo¥y sidwane;favaedyly dimtisaseropoxy silane, 21 March 2006

in theisécond photosensitive composition, the amount
of the inorganic particles (A) (total amount of superfine
particles (A-T) and fine particles (A-II)) is preferably 20
1fto 95% by mass, preferably 40 to 903 by hass, and mo;;

10 :preferably &0 ﬁo 85% by ﬁass on the basis of 100% by mass
of the total amouht of fhe componehts (pry, (B) and {(C5).
(B).Alkali Developable Resin:

The alkéli developable.resin (B) used in the second
composition.ﬁas an "alkali developability", which'is a

15 property of being diséolved by an_alkaline developer. In
otherrword§,'the alkali developability is understood as an
alkali soiubiiity whereﬁy desired development can be
accompli%hed.

Variods resins can be used as the alkali developable-

20 | resin (B) and examples thereof include (meth)acrylic resins,
hydroxystyrene resins, novolak résins; polyester resins,

:-polyimide-reéins, nylon resins and polyetherimide resins.
of thesé alkali developéble resins (B), {meth)acrylic

resins are preferable.



SF- 877 43 hexadecyl diethyl propoxy silane and n-ei cosane diethyl propoxy
silane; saturated al kyl dipropyl propoxy silanes (a=l, m=321 Marh 2008
n- butyl di propyl propoxy silane, n-decyl 5-dipropyl propoxy silane,

n- hexadecyl di propyl propoxy silane and n--eicosane di propyl propox

~sil ane;

n- propyl
met hyl di

t&lfated al kyl methyl dinethoxy silanes (a=2, n¥l, n=1) su
nmet hyl di net hoxy silane, n-butyl nethyl dinmethoxy silane,
met hoxy silane, 10 n-hexadecyl nethyl dinmethoxy silane and

n-ei cosane nethyl dinmethoxy silane; saturated al kyl ethyl dinethoxy
silanes (a=2, in=1, n=2.) such as n-propyl ethyl dinethoxy silane,"’
n- butyl ethyl dinmethoxy silane, n-decyl ethyl dinethoxy silane, n- 1
et hyl di nethoxy silane and n-ei cosane ethyl dinethoxy silane;.

‘sat urated al kyICORSLNPFTEi EPHBXY S Pafed®

saturated al kyl, propyl 0} (L hoXY SHLRESNCEER, FIELeo e TR 10N 25 1

met ho - propy i met hoxy -si |l ane, n-hexadec
met hoxy 20 silane and n-ei cosane propyl di nethoxy.sil gne;
bals ey gl ey iR 0 por

et hoxy silane, n-butyl nethyl diethoxy silane, n-decyl net

uch as

y
ch as
n- decyl

5

but yl
yl

opyl
hyl

di et hoxy midumelb2- (hexadoefit eretinfierdiest foxyssi mapengid e dosdite net hyl

2006 SF-877 44 diethoxy silane; saturated al kyl -ethyl dieth

oxy

si | anes (@wdhd¥20pdlydle rdiueah las monprepy | (bd hylhediediade sitelrg rast but yl

hexadecy!l
propyl di
“propyl di
met hyl di
21 March
et hyl - di
di et hgxy

10

15

et hoxy silane, n-decyl ethyl diethoxy silane,.n--hexadecyl
& |anebirei(@asaneg eyl di ethoxy silane;

copolymers comprising a monomer (b2}, a mpnbmer
having an epoxy group {b3) (hereinafter referred to as
"monomer (b3)") and a monomer (b4).

Examples of the monomer (b2) (monomers having a

carboxyl group) include acrylic acid, methacrylic acid,

maleic acid, fumaric acid, crotonic acid, itaconic acid,
citraéonic acid, mesa@onic'acid, cinnamic acid, mond(Z“
.(meth)acryloyioxyethyl) succinate and @-carboky;
polycaprolactone mono (meth)acrylate.

Examples of the monomer {b3) {(monomers having“a epoxy

group) include glycidyl acrylate, glycidyl methacrylate,

- glycidyl a-ethylacrylate, glyéidyl a-n-propylacrylate,

glycidyl d—n~butylactylate, 3, 4-epoxybutyl acrylate, 3,4-

fepoxybutyl'methacrylaté, 6,7—epoxyheptyl acrylate, 6,7-

20

.ePOXYheptyl methacrylate, 6, 7-epoxyheptyl a-ethylacrylate,

N;{4~(2,3—epoxypropoxy)—3,5wdimethylbenzyl] acrylamide and

: N~{4—(2,B—époxypropQXY)—3,5~dimethy1phenylpr0pyl]

acrylamide.

Examples of the monomer {b4) which is a

5 et hyl



saturated al kyl propyl diethoxy silanes (a=2, n¥2, n=3) 'such as n-butyl
propyl diethoxy silane, n-decyl propyl diethoxy silane, n-2iddade2§d6 propyl
di et hoxy .silane and n- ei cosane propyl diethoxy silane; 10 saturated al kyl
met hyl d“ﬁ;@ﬂoxy silanes (a=2, mr3,  n=1) such as.n-propyl nethyl dipropoxy
silane, nZ'but'yl methyl. dipropoxy silane, n-decyl methyl dipropoxy silane;
n- hexadecyl nethyl -di propoxy silane and n--ei cosane mnethyl di propoxy '
silane; 15 saturated al kyl ethyl dipropoxy silanes (a=2', me3, n=2). such
as n-propyl ethyl dipropoxy si.lane, n-gmbutyl ethyl dipropoxy silane,
n-decyl ethyl dipropoxy silane., n- hexadecyl ethyl dipropoxy silane and
n- ei cosane ethyl dipropoxy silane; 20 saturated al kyl propyl dipropoxy
silanes (a=2, n=3,- n-3) such as n-butyl propyl dipropoxy silane, n-decyl

. propyl di@éWﬁﬁﬂﬂ% fshsxadeqd1gdeopyl di propoxy silane and

n-ei cosane propyl di propoxy silane; saturated al kyl. trimethoxy silanes

(a=3, 1) such 35, 21 ARGl 2006 SF STEA9 Ml QBYlc.yiiRt Nap Al ane,

n-4butyl'trineﬁhoxﬁrsilane, cyl trrmethoxy 'si n- hexadecyl
trimethoxy silane and n-eicosane trinethoxy silane; saturated al kyl
triethoxy¥%¢qﬁﬁﬁﬁFX%ﬁ§§'rﬁiﬁaQﬁiilé&égaiﬂﬁaﬁﬁﬁt?Ti ?Wﬁ&# si | ane, n-butyl
triethoxy silane, n decyl triethoxy silane, n-hexadecyl triethoxy silane.
and n ei ctsaiHe) asywkdoxyand | Ay clarerdanitat G HIGFT ¥+ opoxy si'l anes:
(a=3, m3) such as n-propyl.tripropoxy silane, n-butyl tripropoxy silane,
n . 16. decyl t{miqutopeylsitenetimrhabadedile manmmspoxy(bsd) amsl alid)
n- ei cosane tripropoxy sil ane. :
(for the copolymers comprising the monomer (b3));
aromatic vinyl monomers such as styrene and o-
' 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
polymer chain, such as polystyrene, polymethyl
(meth)acrylaté, polyethyl (meth)acrylate and polybenzyl
{(meth)acrylate.
15 -~ Because of the presence of copolymerized components
derived from a monomer having a carboxyl group of the
monomers (b2) and/or (b3) or a phenolic hydroxyl group, the
copoiymérs comprising the monomers {b2) and (b4} .or those’
-comprising the monomers (b2), (b3) and {(b4) have the alkali-
20 solubility. In particular, the copolymers comprising the
monomers (b2), {(b3) and (b4) are preferable from the
. viewpoints of dispersion stability for the inorganic

particles (A} and solubility-by an alkaline developer

after-mentioned. Preferably, the copélymer contains




The above conpounds may be used either singly or in conbination of two or
nore kinds. O these, particularly preferable are n-butyl 25%Mar¢tm2i060xy
silane, n-decyl trinmethoxy silane, n-hexadecyl trinethoxy silane, n-decyl
di met hyl gegpoxy silane, n- hexadecyl dinethyl nethoxy silane, n-butyl -
trlethoxy S|Iane n-decyl triethoxy silane, n-hexadecyl triethoxy, silane,

decyl ethyl diethoxy silane, n-hexadecyl. ethyl diethoxy 20 sil ane,
n-butyr tripropoxy silane, n-decyl tripropoxy silane and n-hexadecyl
tripropoxy silane. Desirably, the secofd photosensitive conposition
contains the adhesion auxiliary at 0.001 to 10 parts by mass, and
preferably 0.001 to 5 parts by mass based on 100 21 March 2006 SF-877 46 5
‘parts by mass of the inorganic particles (A). (ii) D spersant: The

di sper sangoHs&sed ©r uhhes | QO GAsH Cf 1tk ti1ed efofidhier | oprefterably sofatty .
acid; especially.it is a fatty acid of 4 to 30 carbon atons, preferably 4

to 20 carf %9&9 Exggmf%y%agﬁ} %ﬁ%é@i&%a& d§qd W%éaté&ﬁ@t ed

fatty acl S such as Ic acid, nalonic aCI i taconic

acid, citraconi¢c acid cta C aC|d Ci o urlc aC|d
nyristic {a‘g %H?‘?c drl“%ﬁdno%oﬁ? g%nm ga%at dss egbrl &4 d and
arachi dic aC|d and _unsaturated fatt acids such as elaidic acid, oleic
acid, |i7efeperabFalarindreaheraktiy %/intcP A AEMRUTRT ad HIRZ® may be
used either singly or in conbination of two or nore kinds. Desirably, the
second phdtobesdi tive Ceerpoyianon doht @hsl the ¥ %per swfs.at2md 001 to 10
parts by mass, and -preferably 0.01 to 5 parts by nass based on 100 parts
by ..-partlcularly preferably 40 to 90% by mass.

L
g

The alkali‘developable resin (B) in the'secénd
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
'preferably 10 to 200 parts by mass based on 100 parts by
mass of the 1norganlc particles (&).

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




mass of the inorganic particles (A). (iii) Filler: The filler used herein
has a capability of inproving the dielectric constant. ExagpMesch ?ad6eof

i nclude conductive fine particles such as carbon powders (e.g., acetylene
bl ack andgKetj en bl ack), graphite, powders and higher order fullerene, and
sem conductive fine particles 21 March 2006 SF-877 47 such as silicone
carbi de powders. Desirably, these. fillers .for inproving the dielectric
constant are used at O to 10 parts by mass, preferably 0.05 .to 3 parts by
mass, and particularly preferably 0.1 g | part by mass based on 100 parts
by mass of the inorganic particles (A). <Third Photosensitive Conposition
For Formng Dielectric > The third photosensitive conposition for form ng
a dielectric conprises: 10 (A) inorganic. particles which conprise

InorganlCb§§@§&éhﬁ@d§&fég§h€§r(én|épb&ylBngnUEan particle diameter of |ess
t han 0. 05pm and inorganic fine particles(A-11) havi.ng a nean particle

di'anet er @ésg0§hbea§ciaaaeﬂe9§E$r. (B) an al kali devel opabl e resin which is
an- al kal i soluble resin (B2); (C additives which are a conpound havi ng

an et hyl enical sat ur at ed ph tion :
initiator. (C7); +%nd&ép ?d%a.l%éh?f§tég§é?§g gan éﬁ?%@%gano @r additive.
This third photosensitive conposition can be Erefared Q%M%Qeadlng t hese
_conponent $eWFFATES kABaBer IsOR N EROFUFSI FOnT PRI LI R xerE® ftom xer, a bal

mll or a bead nmill. The third photosensitive conposition thus prepared IS
5 thereotf 1nclude 1,2-benzoquinonediazidosulfonic acid esters,

l,2—naphthoquinonediazidosulfonic acid estérs, 1,2-
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 |
7-.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’—
_tetramethyl—é’,4,4’—trihydroxytriphenylmethane,.4,4’~[14[4~
(l—(4=hydroxy?henyl)ml—methylethyl)phenyl}

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



21 March 2006 SF-877 48 in paste formwith a fluidity sufficient for
coating applications. Ideally, the viscosity thereof rangétMarahg0080 to
100, 000 mPa-s, and preferably from50 to 10,000 nPas. Also desirably, this

third congggggion is capable of - form ng, upon heating at tenperatures not
hi gher than 500C, a dielectric that has a dielectric constant of not |ess
than 20 and a dielectric | oss tangent of not nore than 0. 1.

Herei nafter,:each conponent of the third photosensitive -conposition wll
be descried. 10 (A) Inorganic Particle'% The inorganic particles (A) for
the third conposition should conprise i norganic superfine particles (A1)
having a nean particle dianeter of |ess than 0.05m and inorganic fine
particles (A-11) having a nmean particle dianmeter of 15 not |ess than 0.05m

The i nor ganigh HAntdiches used herein may be those used in the second o
conposi ti on when the above conditions are satisfied. Desirably, the third

TR 1o a0 o0 b rRE 85 kB. Phakatsrr G ARy T8 420 Raris by mss.
and the inorgani¢c fine particles (A-l1l) at 99 to 70 parts by nmass, and -
pr ef er abl YT63SEGPEY paltts 18y maLd sofht Fe Sifas P& doPatdd GyddEd Yoy nass of the
inorganic particles (A). The use of the . above. inorganic particles in the
_above propéeticaably NAr ¢k 2006a3ts8 Py 4@ sisehdsetooa Hilgh peadki by density of
the particles so that the resulting dielectric can have a high dielectric
const ant . malse méamhpaaﬂkaﬂé dbam&b@@bab alels inhhéBi) nor ghai photoacid
| generator (C5) in a content below this loﬁer limit
geherétes an.acid in too small amount upon absorption of
radiaﬁion. Therefore, the solubilitf for an alkéline
aQueous éolﬁtion will not change between before and after
10 the éompositioﬁ has been eﬁposea‘to radiation.' This will
result in-difficult-patterning, and the pattern may have a
problém.in'heat resistance. Whereas the photoacid
generatof addéd over the upper 1imit will reﬁain in a
substantial.émount if the coméosition is exposed to
15 radiation only for a short time. Accordingly, fhe
insoiubility‘for-an alkaline aqueous solufion will become
too high énd the developmeht may be difficult as a result.
_Desirably,'the second photosensitive composition
contains the photoacid generatorifCS) at 0.1 to 30% by mass,
20 preférably.O.S to 20% by mass, and more preferably 1 to 10%
by mass based on 100% by mass of the total amount of the
compénents (AY, (B) and {ChH).
{ﬁ) Sblvent: |

The second phbtosensitive.composition may optionally



particles, i.e., that of the whole of . the inorganic superfine particles
(A-1) and the inorganic fine particles (A-Tl), is preferaBtYamx2QEn 0. 005
and 2.0m nore preferably 0.02 and 1.0m still preferably 0.02 and 0.8m
and parti &ti8d7ly preferably 0.02 and 0.3m Further, the 10 Dw Dn ratio
(Dw. wei ght-average particle dianmeter, Dn: nunber-average particle
dianeter) is preferably not less than 1.05, nore preferably not |ess than
1.1, still preferably not less than 1.2, and particularly preferably not
l ess than 1.25. Wth the Dw Dn ratio béfng less than 15 1.05, those
dielectric particles will have a | ow packing density when. a dielectric

| ayer is fornmed thin so that the |eakage current may unfavorably increase.
-In the third conposition, the anount of the inorganic particles (A).
(total anSGREa4F 3upei¥PRE pRIticles (A-1) ti 20 and fine particles (A-11))
is preferably 20 to 95% by mass, preferably 45 t0-90% by nmass, and nore
preferably 55 t8h85%1bgnnmés) bpsedeoablp0bmby thras§odfowhrgt ot al anmount of
the conponents (A), (B2), (C6) and (C7). 21 March 2006 SF-877 50 (B2)

Al kal i SopwbberRessn: The al kali  soluble resin (B2) used in the third

phot osensitive conposition has an "alkali developability", whichis a

property of being Hé§58|g@Qdb&fﬁﬂn@k%akbEethéeﬁﬁb9@§ﬁic!Qu?ébﬁinéﬂrds-, the
al kali devel opability is™ understood as an al kali Solubility whereby

The A PoEH BRI R AR e e B T RO B et ¢

D ceeine. i Y S ene  eoLiSy oYl Bk ERE") ROF1PRLYER L oS P O
: 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




resins are preferable Particularly preferred exanples thereof include: 15
copol ymers conprising a nmononer. having a carboxyl group (b2} Many2i08aft er
referred to as "nononer (b2)") and another copol ynmerizabl e nmonomer (b4)

. (hereinaf ?eB7teferred to as "nonomer. (b4)"); and copol yners conprising a
nononer (b2), a nmononer 20 having an OH group. (b5) (hereinafter referred:
to as "nononer (b5) ) and a nononer (b4) Exanples of the nononer (b2)
(rmononer s -havi ng a carboxyl group) include those listed with respect to the
‘'second -phot osensi-tive conposition. 21 K8rch 2006 SF-877 51 Exanpl es of the
" mononer (b5) (mononers having an OH group) include nononers having a
hydroxyl group such as 2 hydroxyethyl (neth)- acrylate, 2-hydroxypropyl
(meth) acrylate -and 3-hydroxypropyl (neth)acrylate; and phenolic hydroxyl
group=Containiﬁﬁtm%ﬁo%%F%r§u%HC%sa%-%?H?B%yg?}i%ﬁ%}vﬁy@?%§@§?yr%E%Y nd

p- hydroxystyrene. O these, the nononers having a hydroxyl group such as
2rhydroxy@@ﬁ%@s@hﬁﬁhygéﬁytatePrQPM&ﬁn@xyéWQpQLmOOﬁBEh@Hbrythﬁé and ,
3- hydr oxypropyl (nmeth)acrylate are 10 preferred. Exanples of the nonomer
(b4) (copatynetezabtieethphofeeshoknpchudpivhase.listed with respect to the
second photosensitive conposition. Because of the presence of

copol yneri zed m{@@@%ﬁvéﬁtglelﬁ%ye@é hEOM 3i ARASNBInHBYI HF £ car boxyl
group. .of the nmononers (b2) and/or (b5) or a phenolic hydroxyl group, the

copol xsweréom&is‘Hgo%hfwgoag”ﬁgfe(gﬁdgﬂd (b4) or those conprising the
nmononers (b2), (b4) and (b5) have, the alkali solubility. In particular,
the'Copolyners.fﬁgngégééﬁktgg the solvent (D) in the second
compoéition can be‘appropfiatély 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:
| 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




- (hereinafter rteferred to as the "pass-average nol ecu ht
10 5,000 fESEH506Y6H0,2%aRd SPBPE YRR FEPHRSF MG D6 tg‘ %ré’ %

.the third photosen5|t|ve conposition - contains the alkali soluble resin

20 nononers (b2), (b4) and (b5) are preferable fromthe ‘vi ewpoi nts of

di spersion stability for the inorganic particles (A) and 20IMdsth 2836 by the
al kal i ne devel oper after--nentioned- Preferably,. the copol yner contains
conmponent SEd’fs derived fromthe nmonomer (b2) at 1 to 50% 21 March 2006
SF-877 52 by mass, and-particularly preferably 5 to 30% by nmass, and those
derived fromthe nononer (b5) at | to 50% by nmass, and particularly
preferably 5 to .30% by nmass, and those derived. from t he nononer (b4) at 1

" to 98%by nmss, and 5 partlcularly préflerably 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 neasured by GPC
") of -

S|rably,

(B2) at 1{t{e1%00)padtoxypileaes hevvemer dblsp iy atedsed kydr i WP imass, and -
more  preferably 10 to 200 parts by mass based on 100 parts by 15 melght of
t he i nor gahiichparn clods eful) sullfieided raalbles ionhe nc artlerti vefl 1t menadlikal i
soluble resin (B2) in the third conmposition is 1 to 60% by nmass,

preferabeOanm@ , 3Q%h Yy ST araRd usde preferably 5 to 30% by nass based
on 100% by - mass of the total anDunt of the .20 conponents (A), (B2), (C6)

and (C7). The third phot osgngi t ive. on nmay contain anot her resin

than tshe al kali sol ubl e resﬁﬁp”Ex ﬂ? eof ng;ude pol yi mi de resins,

blsnalelnlde resins and epoxy reftpﬁ Nhrch 206 SF- 877 o
2n+l ’

wherein p is an integer of 3 to 20, m is an integer of 1 to
3, n ié an integer of 1 to 3, and a is an integer of 1Ito-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 as n-propyl dimethYl'méthoxy silane, n-butyl

B! dimethyl methoxy silane, n-decyl dimethyl methoxy silane, -

715 nehexadecyl 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



53 (C6) Ethylenically Unsaturated G oup-Containing Conmpound: The

et hyl eni cal |y unsaturated group--containing conpound (C6) RPdiMarae294§ rd
conposition is not particularly limted as far as it contains an

et hyl eni cdi-$% unsaturated group and can be induced to undergo radi cal

pol ynmeri zation by the action of a photopolynerization initiator (C7) as
descri bed | ater. However, a (nmeth)acrylate conpound is. generally used.
Exanpl es of the (meth)acrylate conpounds include: 10 di(neth)acrylates of
-al kyl ene glycols, such as of ethylene*blycoj 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 polynmers hydroxylated in
both 15 termnals, such as of polybutadi ene hydroxylated in both

Cer i nat SELBERGY S e Py R o e Fhr ST LeHng T b kR

pol ycaprol act one hydroxylated in both term nals; poly(neth)acryl ates of
pol yval erﬁlh@%%hﬁ)lll% e QTR MHrE REPRAL | BRLReER 2313%eHt ycerol ,

1,2, 4-butanetriol, 20 trinmethyl ol al kane, tetranethyl ol al kane,

pent aer yt hri t ol sandra i entiael ydimed thal} 9otgneth)aeey | taeb, of=pol yal kyl ene
gl ycol adducts of polyval ent al cohols of 3 or nore val encies; poly

(et h) acryd-BY esudf £y ch+sr@eyly o sneshigh ashoty 24i Maeh 2006t §F- 877 54 1,
4- cycl ohexanedi.ol and .1, 4-benzenediol; and oligo-(nmeth)acrylates, such

‘as pokyest he{iFl Nl ACS Y af £1 aePOXY- 8BV D) RCHMA IV B, e th 8k PABE ane, n-
(meth)acrylate,” al kyd resin (neth)acrylate, silicone resin 5

o gt fh 8 208! SBLAN T LTI A6E VAR - EXETRLAL Vol EL Ay por v 2t e
P ethoxy silane; ' |
saturated aikyl diethyl ethoxy ‘silanes (a=1, m=2,7
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-




t he conpounds |isted above as the nonomers (b2), (b4) and &bS) f or maki ng
up the alkali soluble resin (B2). The conpound having an eghMaseh 248 y
“unsaturated .10 group (C6), which includes these (neth)acryl ate conpounds,
may be us&88&ither singly or in conbination of two or nore .kinds. The
anount of the conpound (C6) is usually 20 to 500 parts by nmass, preferably
20 to 480 parts by nass, and nore preferably 40 to 250 parts by nmass based
on 100 parts 15 by nmass of the alkali soluble resin (B2). Also desirably,

the content of the conpound having an 4&thyl enically unsaturated group (C6)

in the third conpositionis 0.1 to 30%by mass, preferably 2 to 20% by
mass, and nore preferably 5 to 15% by mass based on 100% by 20 nmass of the
total amount of the conponents (A), (B2), (C6) and (C7) (C7)

Phot opol yﬁ@?‘ﬁﬂé@ybnd}ﬂggyét BECPTHY SRéEBBoRyAERRT 2AEPSANENRERERBL (C7) used
in the third conmposition generates radicals upon photoexposure as 21 March
2006 SF- Spropbxdestiabed hereinbelow to initiate polynerization of the
conmpound havi ng an ethylenically unsaturated group (C6). The

phot opol yner i zagaomrdtedi @LRYLI 8ipebpparpiepbay! yilhhast eg=as hap, as it
‘satisfies the above conditions. Exanples of the photopol ynerization

i ni Ui at or n(67) subRckUde-paRYRORY hreBTRORYBRYCh: 2anBENaYLechEnZoi n,

‘benzophenone, M chler's ketone, bi sdi et hyl am nobenzophénone,

by oxy oy L BRERYT PERUTRG: Sheenr 2P sat ARy 2 R RERY - kaPBSnone,
2- et hyl - 4‘-éneth rtbio%ghenél - 2- nnipholino7l-gio ane,
2- benzyl -Sbla ?rr%‘f‘%y}i"-a‘ﬁit SROE EApPToPY P_rOPOXY Stiahes

’

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=,;’>) 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




nor phol i nophenyl ) - but ane-I-one, 2, 4-diet hyIthloxanthone 15 and

" i sopropyl t hi oxant hone: phosphi ne. oxi de compounds such as b2 Mares2006

di met hoxybenzoyl) -2, 4, 4-tri net hyl pentyl phosphi ne oxide and bis (2, 4,
6-tri met hyf-BBnzoyl ) - phenyl phosphi ne oxi de; azo or azi de, conpounds such as
azoi sobutyronitrilée 20 and 4-azi dobenzal dehyde; organosul fur conpounds
such as nercaptan disulfide; organic peroxides such as benzoyl peroxide,
di-tert- butyl peroxide, tert-butyl hydroperoxi de, cunmene hydroperoxide
and par anet hane hydroperoxi de; 21 MarchK42006 5 56 SF-877 tri hal onet hanes

" such as 2,4-bis(trichloronethyl)-6- (2' -chlorophenyl) - 1, 3, 5-tri.adine
and 2-[2- (2-- furanyl)eéthylenyl]-4,6-bis(trichloronethyl)-1,3,5-triadine;
and im dazol dieters such as 2,2'-bis(2-chlorophenyl)

4,5, 4", 5 diethaphiepylanez’ - biim dazol. These may be used ei ther singly or
in conbination of two or nore. kinds. The photopol ynerization initiator
(C7) may be useshtwgetéerabkyh etlsehsdiezeoxyassbaseti tang, @62auxiliary, a
hydr ogen . donor or a chain transfer agent. Desirably, the content of the
phot opol ynerj zagtRNasi ALbkapol é@ﬁ%liai@tﬂaokg 290apart 6-BYLASSLh md
preferably 1 to 50 parts by mass based on 100 parts by mass of t t ot al

amount of g1 be,eppenenhs, (B2eaps £R)1 @%éghgﬁ E?Pé%e tﬂehéﬁbﬁgc

photosen3|t|ve conp05|t|on confains t ot opol yneri zati on |n|t|a¥or (C7)
t O. 9% bl ) f bl
o5 e leRYfRssy BEELSLoRLY %a%#%%gflﬁeg*{h”%fé B IOLE ) aPRe! oM 2P Y

Acohponents (A ééﬁ?atééﬁglggf é§§gyl dleé£%x$oé¥f2£és (a=2, m=2,

n=3) such as n-butyl propyl diethoxy silane, n~décyl 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




The third photosensitive conposition may optionally contain a solvent (0)
The sol vent (D) preferably has the followi ng 21 March 20062$¢k8¢72@¥5|t has
a good affinity for the inorganic superfine particles (A1) and the

i norgani c SFigye particles (A-11), it has a good solubility for the alkal
soluble resin (B2), the conpound having an ethylenically unsaturated 5
group (C6), the photopol ynerization initiator (C7) and a |ater-nentioned
.optional additive (E), it can inpart an appropriate viscosity to the third
phot osensitive conposition, and it can4se readily evaporated by drying. 10
- Exanpl es of the solvent (D) include those listed with respect to the
second conposition. Those solvents may be wused either singly or in

conbi nation of two or nore kinds. The content of the solvent (D) in the
third conpogindrar darinsdhappr splbatel y-detterlninddetdooht ainlare, 15 -good
flowability. Desirably, it is in the range of 1 to - 10,000 parts by nass,
and pref edaldyl 13 itethd3Q0 spaahs, by -heassidinsed ramet®d pardisl dne nass of the
inorganic particles (A) (E) Another Additive: 20 In addition to the above

conponent$r4ggoo§g§@,tﬂgg@kho§9dsg@ghe .the third photosensitive conposition
may optionally contain another addi tive (E) Exanples thereof include a

pl astici zer, ansa@mgu;ga QUL BrYe RodiSRenaant, (sasliklen. A arage

stabilizer, an anti-toan ng gent rch ant|OX|dant

an ultgaV|oIet Q&l% %%%9egilgng?velb %yl trlethoxy silane, n-

decyi trieﬁhoxy silane, n-hexadecyl trlethoxy.Sllane_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 thé‘édhesion'auxiliary at 0.001 to 10 parts by

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




agent and a devel opi ng accelerator. (i) Adhesion Auxiliary: The adhesi on
auxiliary used in the third conposition 5 can be exenplifi @liMar¢th2@06e sane
conpounds listed with respect to the second conposition. Desirably, the
third copp@gsition contains the adhesion auxiliary. at 0.001 to 10 parts
by nmass, and preferably 0.001 to 5 parts by mass based on 100 parts by
mass .of the inorganic particles (A). 10 (Li) Di spersant: The di spersant
used.for the inorganic particles (A in the third conposition can be
-exemplified with the sane conpounds | #sted with respect to the second
conposition. Desirably, the third conposition contains the di spersant at
15 0.-001 to 10 parts by mass, and preferably 0.01 to 5.parts by nass
based on 100 parts by mass of the inorganic particles (A). . (iii) Filler:
The fill epausedbynméhe ¢hitdeconpoghanionpaahibéeg0 (dxenplified with the
sanme conpounds listed with respect to the second conposition. Desirably,
t he th|rd(lﬁpnpﬁspérﬁﬂneantalns the filler at O to 10 parts by nass,
preferably 0.05 to 3 parts by mass, and particularly preferably.0.1 to 1

part by mass baggd @ /géEEéﬁ%t§s§H FBs St 24 Mos £852 80060 5F1 84Tes59a9f the

- inorganic particles (A). <Photosensitive Transfer Filnr The photosensitive

transfer Ll g%?&ﬁ 9 tPaégfvaEEMe”EE c%gflgtogbﬁé' ga9¥gaﬁgﬁﬁ'”9 the

af or esai.d se osen5| e cohpos ron o a su rat mto form
.a phaqt ose S|t|ve Bransfer %Sr on t?e sugstra e % | m The %hotosen5|t|ve
sS. .

transfer P yer “Hay? be  HReP | AF 9™ t RYS ﬁF% ¥t fvECt nFarbon-a om

Exemplary preferable fatty aCids include saturated fatty
acids such as fumaric acid, phthalic acid; 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




(Substrate Filmand Protective Filnm 10 The substrate fil'mof the

phot osensitive transfer filmis preferably a resin fil m wi2tHiarel0Ged
solvent resistances and also flexibility. A conductive foil is also
"preferabl &F-§fhe flexibility of the substrate film allows. for application
of the pasty conposition with use of layer. 15 a roll coater to forma
‘photosensitive transfer Further, it enables storage and supply of the
roll.ed , photosensitive transfer |layer. The substrate filmconsisting of a
conductive foil is enployable as follaws: 20 a dielectric |ayer which have
been applied on the conductive foil is adhered to another substrate, and
then the. conductive foil is patterned with use of another dry film
photoresi st (DFR). The patterned conductive foil is wused as a photomask in
exposi ng shehdipel eéticeonkayerbige Mawdhrg2006 SF-877 60 Further, the
patterned conductive foil can be used as a upper electrode for the
dielectric |ayenesExelplaryheesi ns1iets maki ngmphevsudsthat &iéikatrincl ude
pol yet hyl ene terepht hal ates, pol yesters, ‘5 pol yet hyl enes, pol ypropyl enes,

pol ystyregenstRakYhpdasea Bel ¥viBYhoalgehel gy &hggrigﬁeﬁgﬂgghgiGgoﬁesins
(such as pol yfluoroethylene), nylons and cellul oses. The substrate film .

desi r abl i i . : ' ly f 25 t

S0 m fromtPnatBRstE by AE8Ee P hio PR ey b APR Y o PREerRFL PR Ko 00 2° et
a surf ce_of tFe substgate resig i-l m has been,relfase-treated.JThe rel ease
t r eat ment PERAbPEsTBAEyPFEFEal8 &P Ot RETEEDRY r &St PEntMRen"CF8RRiAg a

pattern according to the nethod descri bed
: particles (A). . :

g - <Third Ehotosensitivé Cémposition For Forming 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 -



her ei nbel ow. For exanple, the rel ease treatnment can be 15 suitably
acconpl i shed by application of a rel ease agent such as a spii Mzech 2(8isease
agent, a fluorine release agent or a silicon-fluorine release agent. o
Exenpl ar ysiegryducti ve foil s enpl oyable as the substrate filminclude those
conprising copper, gold, 20 silver, platinum nickel, stainless steel,
alum num iron or various alloys. Fromthe viewpoint of oxidation
resistance, conductivity. and flexibility, the foil conprising copper,
gold, silver, platinum nickel or aluwfinumare particularly preferable.
The conductive 21 March 2006 SF-877 61 substrate foil nmay be a | am nate of
pl ural conductive foils or a lamnate of the conductive foil and either a
resin substrate or a substrate given by inpregnating a nonwoven with a

‘resin. Deshrpbtye fhencehducti Veuidity hastaiciemt ckivesseadiindut not
particularly limted thereto, 5 to 75m, preferably 8 to 50m and

particul aghyl pret ecadl y Taltly 2%me THe qusitacttineeredfl mameye scdimum se t he
same-nmaterial as that of the substrate film A surface of the protective

10 film ai§0t+ 166! 6856mbh €8l eshd Thec PELABIY SE&RNGS heni 1), oo@SpRStsto the

protective filmand the photosensitive transfer |ayer should be | ower than

that wt espect . t t he S i . L he; oeensidve transfer

| ayer.. ( o o@%ﬁ%f%?% ’T%%%%f%éfﬁgf%#§§%§fg*%e %ﬁgg%sen3|t%ve transfer.

| ayer- _of the photosensitive transfer filmcan be pre ed by applyiLng the
FEAhSRaCHRp! RO He

- above Sphof @EBHIY t | YROR oRPBEL BY oAt ohSTHEI S HHEFFal 8 f

appl i ed conmposition to partially or _conpletely renmove the solvent. 20 To

‘obtain the phetesenset Fhet thanst figkgeryg constant of not less

\

o ~ 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 mean particle diameter of

;f? 15 not less than 0.05pum. 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




descri bed above, the aforesaid conposition is preferably applied on the
substrate filmby a nethod capable of effectively fornm ng Z1Mdar¢to20d6and
thick layer (for exanple not less than 1m. Exenplary preferred coating

met hods 2KfFMgrrch 2006 SF-877 62 include the use of a roll coater, a bl ade
coater, a slit coater, a curtain coater and a wre coater. In respect to
the drying conditions, the drying tenperature and time may range from50 to
150C and from 5 about 0.5 to 30 minutes, respectively. Desirably, the
anount of residual solvent (with respect9 to the dried photosensitive
transfer layer) will be not nore than 2% by mass, and preferably not nore
than 1% by nass. The. photosensitive transfer layer is thus forned on 10
at | east one surface of the substrate film Desirably, the transfer |ayer
has. a thilgdawkssofa high pRO®ingpdefreridiyl w3 theo prOmicdnd mor &lprteferably 5
to 50m Al'so desirably, the photosensitive transfer |ayer contains the

‘i nor gani ¢t theah Bt () e 13@ 0 OQ%rbyha wenss highb ddrd qutafier ably 40 to 80%
by mass based on the amount of the 20 transfer |ayer. The photosensitive .
filmhas thestphat osensitive transfer layer described above and has
~excel |l ent adhesion to an objective. substrate and can be forned into a

pattern w th hl@% d*%59§§39@509599%%%Qeg.g'egﬁitEhéylﬁga qforesald

photosen3|t|ve conpositions can form a ric I'ng “at 500C or
bel ow-_ Thi s di.el.ectri.c has ie ic,C nst nt of .not_l ess than 5 and a
el ot 1 B Emaent of At fir ST UL O P91 R 006 OF- 877
superfine partlcles {(A-T1) and the 1norgan1c fine particles
(A—II),;is.preferabLy between 0.005 and 2.0um, 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 amount of‘the-

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




~whi ch wi

t

63 particular, the first photosensitive conposition can be heated at 500C

‘or belowto forma dielectric that has a dielectric constahMagh 2006 | ess

than 5, preferably not less than 10, a dielectric |oss tangent of not nore

than 0.1, ggg7and an electrostatic capacity of not |less than 5 nF/cn2. The

second or third photosensitive conposition or the photosensitive transfer
film when heated at 500C or below, provides a dielectric that has a
dielectric constant of not |less than 20 and a dielectric |oss tangent of
not nore than 10 0. 1.. Preparation ngyhods and properties of these

‘dielectrics will be described hereinbelow <D electric Prepared. From
~First Photosensitive Conposition> (Method of formng a dielectric pattern)

15 The. method for formng a dielectric pattern fromthe first
phot osensi(Bzyeatrapdsséiibl 6oRpeinaes the steps of (1) applying the
conposi tion; (2) photoexposing the resultant dielectric |ayer, (3)

devel opi ng the el gotai€ $aVehieaRdsikd)BEHrbagit he dhel egirdc pattern. 20
(1) Step of applying the photosensitive conposition: In this step, the

first co ition.is;appli : ' bst.ra h a~Sk ik waf er on
_ ?§§é£%35P3%§§&QH%@gggggﬁggﬁosggegﬁ T%gﬁggﬁedgggﬁﬁggb%%%g%sftion i's
dried. .to evsporate t he solveﬁt etc t,0 fo%%%gsﬁgatlngl¥a¥§£é 21 March

2006 SF-87916% ¥hHi< RPPPTTEYi 8h Ry Be'4dEd d*ByT~for "exanpl e, dip
coat i ng, sprai coating, bar coating, roll coaLiRgét spin . coating, curtain
coati iy ofle¥eierAr pr it igtdiemHE 1P KAt S LIGFLt e wktRart tyeriTan be
control l ed appropriately by 5 selecting the application nethod and
adj ust i nguhtersobod agomeeal kaliomnodubylstpsvihgrebyt Heséshposi tion.
develcpment can,belaccompliShed.
Various resins can be used as the alkali soluble
resin {B2) and examples thereof include (meth)acrylic
10 resiﬁs, hfdfosttyrene-resins, novolak resins and'leyester
resins.
"Of these alkali soluble resins (B2), (meth)acrylic

resins are preferable.

- 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

Tmonomer (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.



The above substrate is not particularly limted. For exanple, it my be a
pl ate such as a printed-wiring board, a copper-clad | am nat BlafBQOPs an SUS
substrate, a copper 10 foiled polylnlde substrate, a ceram c substrate, a
silicon wager (e.g., WCSP) or an alum na substrate. (2) Step of

phot oexposing the dielectric layer: The dielectric |ayer obtained by the
above application step is selectively irradiated with (exposed 15- to).
radi ati on. through a desired pattern nmask. Thus, a latent pattern inage
can be forned on the dielectric |ayer.siExenplary radiations enpl oyabl e for

“the above exposure include an ultraviolet ray, an electron beamand a

| aser beamenitted froma | ow pressure nercury |lanp, a 20 hi gh-pressure
mercury lanp, a netal halide lanp, a g--line stepper and an i-line
stepper.. The dusenshss bef eppropnoatel ybilet ¢nohoedrs nhaetwg danceHw th t he

radi ation source used or the thickness of the dielectric layer. In the

case of uftbay) Oiﬁéluééésmbﬁginék§dh§{@ﬂ%hhgﬂ BE@%%W@rg tpMBtieh 2906-SF- &77
65 mercury |anps, the dose is about 1,000 to 20, 000 J/ for the dielectric .

layer th'ﬁ ﬁ éh 1 &ﬁgtﬁmryiQ%%tyﬁphgﬁrggxgp p,gggt(ﬁgsgsige}fg%uac _

| ayer: ect er s su evel dpment in

rﬂéEZdaaﬁé‘l§5°=’%‘E%3§§x§%§?P%§ ThEPBl Ry ok oaPBaPrern i Ba BBV notl.

Since the inorganic particles (A) have been uniform-y disp ersed in the
phenoﬁic gé@??r?%ﬂﬁalﬁ%ngsmﬁaPﬂ?éﬁI?U@b ﬁﬁd@r@ﬁéé@xﬁﬁﬁﬁrﬁﬁ%n Pre dielectric

‘_Iayer i s devel oped by  dissol ving and washi ng away t he bi nder phenolic

resi n (Bl hydroxhet ynengaand pahviicbrgstparepeesent in the dlssolved area

{'mnll also be renoved. at the sane tinme. Exenplary

- 'Of these, the monomers having a hydroxyl group such
._ és 24hydr0xyethyl (meth)acrylate, 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 phencolic 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%



devel opi ng net hods i nclude shower devel opnent, spray 15 devel opnent,
i mer si on devel opnment and puddl e devel opnent. The devel opg¢Maricts2@0€ual | y
carried out at 20 to 40C for about 1 to 10 m nutes. Exanples of the
al kal i ne gfeyel oper include al kaline aqueous solutions of about 0.1 to 10%
by mass of an 20 al kal i ne conpound, such as of sodi um hydroxi de, potassium
hydr oxi de, anmoni a water, tetranmethyl ammoni um hydroxi de or choline. The
al kal i ne. aqueous solution nay be mxed with an appropriate anmount of
wat er - - sol ubl e organi ¢ solvent, such a% nethanol or ethanol, or a :
surfactant. The above 21 March 2006 SF-877 66 devel opnent with the al kaline
devel oper is followed by water washing and-drying. (4) Step of curing the
dielectric pattern: In order to inpart a function as an el ectri cal
condenserhytihesdevehdppdrpattéanlysprhérreblydShyohédf byrwassentntdo give a
cured layer. On heating, the acid generator (C3) iss deconposed to generate
an aci d. dhesecatalysdstebmt bhe Aachdmaecebenates latoubDagbyeaatison bet ween
the curing agent (C2) and the phenolic resin (Bl). 10 The curing conditions
are not pankigcylaglyibimt gdeaddapdependoonokheyohkast i ¥aausgoek cured _
. product; for exanple thé coating |ayer may be Cured By heating at 100 to |
- 250C for ,30.nnu t 0 Lt 4hs . al s0,pogskb ar out the. g
heat'treé?%gﬁféﬁn%?§%gpéggggﬁﬁégré%ﬁhtS%eﬁfggt§?ﬁe£§5hgﬁgfnéxgufficiently. §
or to_avoid deformation of the resulting . pattern. For exanple, the curing - |
can be ca?feycy EFHVnpﬁeﬁﬁﬁﬁg}ys§§h£9hgpﬁt € BP8Fectric pattern is heated
at 50 to 100C for 10 minutes to 2 hours in the first stage and further at - |
1100 to 250C forT® afhadessebulBleoiesinn (B2hefebcBad sRatee Wthdthe above
. curing conditions, the : | ‘ '
o composition preferably has a mass-average molecular weight

in terms of polystyrene as measured by GPC (hereinafter
referred to as‘the "mass-~average molecular weight (Mw)") of_
10 5,000 to 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.



heati ng can be conducted by a conventional oven, an infrared oven or the
like (Properties of. the dielectric) The dielectric prepar2tMadn2@be first
conposition 21 March 2006 SF-877 67 desirably has a'dielectric constant of
not |ess thamy5, preferably not less than 10, and nore preferably not |ess
than 15. The upper limt of the dielectric constant is not particularly.
limted. That is, there is no problemfor the dielectric constant to be
‘about 200. Also, the dielectric. obtained fromthe first. conposition
desirably has a dielectric | oss tangents3of not nore than 0.1, preferably
not nore than 0.08, and still preferably not nore than 0.06. The | ower
limt of the 10 dielectric |oss tangent is not particularly limted. That
is, there is no problemfor the dielectric loss tangent to be about 0.001.
Further, t(e)dEehglenieaplpdunsdtiraretharoupsContaipésgt Compdasid:abl y has
~an-electrostatic capacity of not 15 l'ess than 5 nF/ cn2, preferably not

| ess than 10. nFegaRer8Pd-ADEL1 1 Pr 8heRaAYeRAt gk6Ss-EbAanalhink/ cnR. The
upper limt of the electrostatic capacity is not particularly limted.

That i s, i Ppr e or.,.t I cat i ¢ ' [ . bout 50
o e or CHEPS b MReR" BBEPERLOENTIS bR Bh & <P ABRP Pk icoBe 1900
el ectrostatic c%paci

Che. met hodd"REEET PBeFnagl & KERBLCRE £ BT FOUTEReY) UT5 BEURd ag an’
el ectrical condenser, the above 21 March 2006 SF-877 68 . .
group and can be induced to undergo radical polymerization
-by'the action of a photopolymerization inifiatof (C?).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
"T% 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 alcohols of 3 or more valencies;

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




dielectric preferably has a | eakage current of not nore "than 10-8 A/ cn®,
still preferably not nore than 10-9 A/cnR2, and even. preferalbiarcni06mor e
than 1010 A/lcn2. Preferably, the dielectric has a thickness of not 5 nore
t han 50m spigirt| preferably not nore than 20m and even preferably not nore
than 5m The lower |imt of the thickness is not particularly |imted, but
the thickness is wusually not less than 0.5m <D electric Prepared From

~Second O Third 10 Photosensitive Conposition> (Method of formng a

dielectric pattern) The nmethod for fording a dielectric pattern fromthe
second or third photosensitive conposition conprises the steps of either
(1-1) applying the conposition or (1-2) 15 transferring the photosensitive
transfer layer, and (2) photoexposing the resultant dielectric |ayer, (3)
devel opi ng,heydiehecxan¢dipdyend dnd-panzenetlaglthenddi el ectric pattern.

(1-1) Step of applying the photosensitive conpositi.on: 20 In this step,

t he second or  tdiigb-camepos] dconlasesapphiedabypalgeater onto a substrate to
forma dielectric layer. Exenplary preferred coaters include a spinner, a

screen prkﬂé%ﬁaaér t@y@reegeﬁ erme%hrgbk¥§gééerur%th%he coater and a die
coater. 21 March 06 SF-8 9 The subsfrate to be coated with the second

coMposi {1 ek, B8k, PALL! cHALLY oL tht%ﬂetﬁg%gg§§gt'e,Slt65g§§ bggapl ate

such as a pr|n a copper- am nate
er f0|Ied i mde substra mc substrate a

bst 1
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the case of the third conposition nay be a plate
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 (ch ﬁsed in the

third composition generates radicals upon photoexposure as .-




substrate conprising, but not particularly linmted thereto, a
printed-wiring board, a silicon wafer (e.g., WCSP), a 10 @1&@§*§ﬂ5§trate
or an alum na substrate.. Specifically, the second or third phot osensitive
conpositi®ndiks printed on the substrate, e.g., printed- wiring board, wth
“a screen printer etc. and thereafter dried in an oven or the like to form
a dielectric layer. 15 (1-2) Step. of transferring the photosensitive
transfer Jlayer: In this step, the photosensitive transfer |ayer of the.
photosensitive transfer filmis transfébfred on a. substrate. 20 The :
substrate used herein may be a plate substrate of the same kind as the one
coated with the second conposition. It is permssible that a desired -
pattern has been fornmed on the surface of the plate substrate. Wen
requi r ed, ¢Her sRefaRergfinpréosubst Latbiaks Pelymericatdanpyickeni cal 21
March 2006 SF-877 70 treatnent with a silane coupli-ng agent or the |ike,
plasma  tcempaend, heV1nH|nnfethvléanﬁah@ytueaansmatb¢,g@nuplaSEMQ
sputtering, vapor phase reaction or vacuum deposition. An exenplary
‘transfer phecsisstbsolivmenibakonh inhenatbe peohect puetfichimbpagy been

provi ded due to need, the filmis peeled fromthe photosensitive transfer

film thelﬂmgﬁg@eg§laneagraﬂségtlgfhgblﬁh@ua%6998%@na@tabﬁs substrate so
that the transfer layer will be in contact 10 with the substrate; and the

photo§pn5|t|veﬁ&£ %g%0%¥Ighéspﬁ$ﬁ%£$fﬁﬂg£g§gkﬁgnbgﬂggga¥6£hﬁ&9§ substrate

by neans of a er or Iocess

photosensiééfgaéggnsfgr | ayer

_ 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;



15 transferred on the substrate and adheres thereto. The transferring
conditions are such that the heating roller has a surface?tdaphr2808re of
20 to 140C, arolling pressure of 1 to 5 kg/cne., and a traveling speed of
0.1 to 1RE-&7mmn. It is possible that the substrate has been 20
preheated, for exanple at 40 to 100C. (2) Step of photoexposing the
dielectric layer: The dielectric |ayer obtained as above is irradi ated
with (exposed to) radiation through a photomask in a selected area. Thus,
a latent pattern imge can be fornmed 236 March 2006 SF-877 71 on the
dielectric layer. Wien the dielectric layer is produced fromthe second
phot osensitive conposition, a conductive foil -may be provided on the
dielectric layer during the production. 5 This dielectric |ayer

conductive foi |ty benpilengedudy vt hef - Péﬁﬂﬁé??%bo%Qﬁ%ﬁﬂﬁéﬁl@e f0|
with a DFR on the dielectric layer obtained in the aforesaid step .(1-1)
or by usi (@ acibodopbenelioil, asotheisdbser and BrilariA-the af or esai d step
(1-2). This laminate is then subjected to 10 chemical etching.of the

conduct i veuf &hl{1 pbORG1anpI Vi peisthys Bdecpabremahhe-t esybtant acdimdyct i ve
foil pattern maybe . used as the above photonmsk. Exenplary radiations
enpl oyabl g for- the above sel ective irradiation (exposure) include a
visible ray, an 15 ultraviolet ray, a far infrared ray, an el ectron beam

and a5 X-ray. Onlhese: sl Bl ays énzu'iﬁ@w%ﬁimég aydya far

i nfrared ray ard preter abie:l an It ravi ol &t Fay (s fmore Fably used.
The phot omask has, open square. dot in fr n110 to 20 1000m but the
exposure %a?t%rn ma eHF?PE?n%%p%n |n§ gﬂ object

These may be used either 51ngly or in combination of
ﬁwo or more kinds. The photopolymerlzatlon initiator (C7)
may beoused 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 Also desirably, the third photosensitive composition
COntaine”the photopolymerization 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 solvent (D).

The-soiVent (D) preferably has the following

properties:




The irradi ati on equi pnent may be, but not particularly Ilimted to, an
ultraviolet irradiation equipnent used in the. photolithogtMangh 2006cess or
an 21 March 2006 SF-877 72 aligner used in the production of sem conductors
and liquigegerystal displays.. (3) Step of developing the dielectric |ayer:
The phot oexposed dielectric layer is then developed 5-to elicit the i
pattern (latent image) in the dielectric |layer The devel oper used in this
devel opment can be an al kal i ne devel oper. By the use thereof, the alkali -
devel opabl e resin (B) contained in thesgielectric layer can 10 be readily
di ssol ved and washed away. Since the inorganic superfine particles (A1)
and the inorganic fine particles (A-Il) have been uniformy. dispersed in

. the alkali devel opable resin (B)., it is naturally understood that when '
the dielectric iayers is gt devis opedy bfodi Swol viogpgamilc wapelhgnaway t he
al kal i - devel opabl e binder resin (B), the particles (A1) and (A 11)

present ipatbecobssolved ai@achel inakganbe removedraiclthe (Balig)time.
Exenpl ary active ingredients of the alkaline 20 devel oper include:

| nor gani ¢ al kal e, Lompoungs Such, 28 Lyt Rburily drowd de. ssodbuen Rydrexi de,

pot assi um hydr oxi um hydrogen phosphat e, di anmoni um hydr ogen

el T R e

| 5 group (C6), the photopolymerization initiator ;C?) and a
1ator~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
“(A}.

{E) Another Additive:

,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

phosphat e, sodi um di hydrogen phosphate, lithiumsilicate, sodiumsilicate
potassiumsilicate, |ithium carbonate, -sodium carbonate, PoMassi2006
carbonate, lithiumborate, 5 sodium borate, potassium=borate and amoni a;
and or gagjg7al kal i ne conpounds such as tetranethyl ammoni um hydr oxi de,
trimet hyl hydr oxyet hyl ammoni um hydr oxi de,- nononet hyl am ne, di net hyl am ne,
trimet hyl am ne, nonoet hyl am ne, diethylamne, 10 triethylam ne,

nonoi sopr opyl am ne, diisopropyl am ne and ethanol am ne. The al kal i ne

devel oper for use in the above devel opgrent can be prepared by dissol ving
at-l east one of these al kaline conpounds in a solvent such as water. The

15 concentration of the al kaline conmpound(s) in the al kaline devel oper is

usually 0.001 to 10% by mass, and preferably 0.01 to 5% by nass.
The- al kal kneidevékoperamaylceavabheanl adot t albeosbeh, as aevehibai c
surfactant or an organic solvent. 20 The above devel opnent with the

al kaline dgugtopgs W hbvBeopsual byckokkewed. by water washing- According to
necessity, ‘undesired residues left on the sidewalls of the patterned

dielectrig.la n coated area of substrate may be rubbed off by
a separat 1ité§$egﬁoﬁﬁgéﬁg%g%%98F-877 74 Wth respect to the devel opnent

condi L1 ons, 1 hexkl o5 £OPOLLY Of and. coneentfat Len af cblig deveboper: th

devel opnent ti such as rmers evel opnent ,
Govel GomeRby: DAna-eHBL A8y EroprENt CPapAaPS: HETHRYTBE LHrEETcl SBpr opr i at o
dependi ng onj pUrpose  By the above gevelopnent, a dielectric pgttgrha =Y
respect to the second composition. Desirably, the third _
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):Dispersant:
' T-fhe éispersant 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

D




consi sting of renoved and remaining portions of the '10 dielectri er
can be forned as designed by the photomask. (4) Step of cépﬁ&ﬂcéﬁg&?y_
dielectric pattern: The dielectric pattern is subjected to a heat.

treat mentSaAt t he pattern is cured. This thermal curing can be

acconpli shed by heating at tenperatures not higher .15 than 500C
preferably from 100 to 500C, and nore preferably from 150 to 300C_ The
heating time is preferably 1 mnute to 24 hours, and nore preferably 10

m nutes to 12 hours. Exenplary heating’eans for thermally curing the 20
~second or third conposition include an oven, an infrared oven and a hot
plate. (Properties of the dielectric) The dielectric prepared fromthe
‘'second or third ,congosltion or Lron}the phot osensitive transfer film21
Mai ch 2008t SER87¥1959@B4Fr BAF - HusS alltfl el ectric constant of not |ess than
20, preferably not legs than 23, nore preferably not |less than 25, and
‘particul arly preferably $RhotasensifivesFrapsfer,FddP> init of the '
dielectric constant is not particularly linmted. That is, there is.no
probl em for theThk eplectosensCoitet antartxf due Gbbuta@8Dcdifhe tdi dleetric
obtained fromthe second or third 10 conposition or fromthe photosensitive

transfer fh{andeshrabhypbashaadhed asyrispl segt engenfodsaiod soecentthan 0.1,
preferably not nore than 0.08, and still preferably not nore than 0.06. -

The TawerppLiglilnofcthe dLabesifion |08, 4aBPEHE rdfe NOL1LPAId | £41ATLY
limted. %%at I's, there is no problemfor the dielectric |oss tangent to
be, about Q. 08dend8; 9L CLEEREES, CPIPE ANLr AP AL EbEEHILE 10RR. t ahaent

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

10 | Thé_substrate film of the photosgnSiﬁive transfer
film is prefefably 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

Rf} 15 é roll coater to form a photosensitive transfer layer.
Further,.it enables storage and5supply of fhe rollied
phétosensitive transfer layer.

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

20 - a dielectric layer which haﬁe been applied on thg-
 conduCtive'foil is adhered to another substraté, and then

the conductive foil is patterned withrﬁse of another dry

film photoresist (DFR). The patterned.conductive foil is

used as a photomask in exposing the dielectric layer.




15 as used in the present specification are neasured by the nethods

described in JIS K6481 (at 1 MHz frequency). To be used a31 maret 206ri cal

condenser, the above dielectric preferably has a | eakage current of not
more thagp}979 AlcnR, still preferably not nore than 10-10 A/cnR, 20 and
even preferably not nore than 10-11 A/lcn2. Preferably, the dielectric has
a thickness of not nore than 20m and still preferably not nore than 10m
The lower Iimt of the thickness is not particularly Ilimted, but the

--thickness is usually not less than 1m g8l March 2006 SF-87.7 76 <El ectronic

Parts> The first photosensitive conposition can be calcined at |ow
t enperatures not higher than 500C to formthe dielectric, and the resultant -
dielectric has a dielectric 5 constant of not less than 5, a dielectric

| 0ss t angenktblermothebpattbane8. toaddcad vel €ctiloshat be vapdcityaof not | ess
than 4 nF/cnR. Further, the second or third photosensitive conposition or

the phot oggpsit i@ cih-ansf ebrf the gaeikerrGal guged.at | ow tenperatures not
hi gher than 500C to form10 the dielectric, and the resultant dielectric

has a dielectri t . not : a i i I
taigentlof notIE%%§B?h22 ng?gghgég?%?%?aglég?rgﬁ?gtg%géfg%igﬁch g:san

el ectrical,: that .is thin h I t tati ity,
or e pr oducBE ooy BBgIERe 1 BehE R A RSk PRAVER SERe ai ol ectr b

according to the invention allows for mniaturization and

hi gh- dens PPIly&tHYReNEE : ePEEYPERPY L FRFEs BOANSAETENPF i nPRYYEFLESSt board, a

sem conduct or package, an el ectri cal condenser and a_hi gh- frequency
ant enna.’ 201yMDOSTREACOAPPE} CABRDFTWe-containing resins (such as

polyfluoroethylene), 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 éilicon—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




| ow t enperatures of 500C or below, ‘a dielectric that has @1diaethe?d06i C
constant of not |ess than 21 March 2006 SF-877 77 5 and a dielectric |oss
tangent okrret nore than 0.1. The first photosensitive conposition can be
heated at | ow tenperatures not higher than 500C to produce a dielectric
that has a dielectric loss tangent of not nore than 0.1 and 5 a high

el ectrostatic capacity of not less than 5 nF/cn2. The second or third

phot osensi tive conposition or the photgsensitive transfer filmcan form
upon heating at low tenperatures of 500C or below, a dielectric that has a
| ow dielectric | oss-tangent:- of not nore than 0.1 and a high 10 dielectric
constant of not less than 20. The dielectric of the invention is thin and
has a hi ghbdicebeet fbdélcoagt bet @ damtihatei bfcphubelsupbhdbkyivsedoiln

el ectronic. parts such as a printed wiring board, a sem conductor package,

an el ectripgab gandanser oandnha boalluctivekr eguensidaatenaa. aTkesehect ronic
parts :of the invention can be fabricated small and thinly by the use of

the abovesueggkﬁ%%g- ?ﬁgaﬁéé%késg};%n%gls%r&gﬁse&hgnawhblnw@_een

her ei nafter scri be etall by the foll ow ng Exanples, but it should be

construed that the invention is,in way Limied . Exanpl es.
Her ai naf t ¥7-t0 BaFFE'mamr;’S“i’?%/E%‘Pleybygﬁ%scsg%%‘i‘%%ls"ez1%%&} Eﬁgggo?)e --SF-877 78

ot herwi se nentioned. The mass-average nol ecular weight (MM is in terns of
_ 5 thickness of, but not part%culariy lgmitedgt%e&et%, g to

7spﬁ, préférébly 8 to 50pm, and particularly prefefably 10-
to 25um. | |
| The protective filﬁ may comprise the same material as
“that of the substrate film; A surface of the protgctive
10 film-éiso is réieaSewtreated. The peéling strength with
respect to the protective film énd the photosensitive
transfer.layer should be lower than that with respect to
the_substxate'film and the photoseﬁsitive transfer layer.
'(PhotqsenSitive Transfer Layer)
418 ‘_. r:Thé photosensit;ve.transfer layer of the
photoéeﬁsitive £ransfer film,cah‘be prepared by applying
~the above‘ﬁhotosensitive composition on the substrate film
and drYing the applied compésition to partially or
- completely remove the solvent;- |
20; .. To obtain the photosensitive transfer layer as
described abo#e, the aforesaid boméosition is preferably
applied oh-the sﬁbstrate film by a method capable of
effectivelyrfbrming a uniform and thick layer (for example

not less than lpm). Exemplary preferred coating methods



pol ystyrene neasured by a gel perneation chromatography (GPC) using a
chromat ogr aph HLC- 802A (avail able from TOSOH CORPORATI ON) . 2P ‘é‘r?ﬂo%g
properties and dielectric properties of the dielectric patterns were
eval uat ed>&8 % ol | ows. (Patterning properties) In each Exanple and

Conpar ati ve Exanpl e, neasurenents 10 were carried out for the width and
hei ght of the obtained dielectric pattern wth a scanning electron
.mcroscope (SEM to evaluate the accuracy of pattern width as "AA" for
‘the width of 50010m and "BB" for other® Al so, deletion of pattern was
visually evaluated as "AA" for non-deletion 15 and "BB" for deletion
(Dielectric Constant, Dielectric Loss Tangent and Leakage Current)
Preparation of .el ectrode: Ln Ex l es. 1-10 and nparative Exappl es 1-6,
Cher 20 di SRELETF cERRUTER 10 D0E o e SRS Ut 1 YEa L o 67 b Gibher

el ectrode (thickness: 0.5nm on-the dielectric pattern. In Exanples 11-13

and Conpaf@®F&e: ExafipFlea 7 Copper -3 |2d/14f eFeRt?Tc patterns were afforded

~to use the copper foil on the pattern as an upper electrode. |In Exanples
©14-17 and 21 Na¥rchr 2088 SR-@ they 3lRsingy erayeld iBfxeomps estile Aryifg diel ectric
pattern obtained was alum nized to forman el ectrode. having a guide ring
(area: lt&iBerithekness: t Ond MaPeossGenenit 90 €bel 86ty iamcansiant and

dielectric loss 5 tangent: The dielectric constant and the dielectric |oss

tangent WekSuFEASHI €4 3b i MiZedy Adsplit MRéEy. (HR¥EA84M 1 gvaiHeabl e from
- Hewl ett-Packard Conpany). The above neasurenments were carried out with -
':respect t&h&&ht 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



10 neasurenent . poi nts between the copper foiled side and the upper

el ectrode of the printed wiring board or silicon wafer suBd Maste2008h e _
obt ai ned §?I9§s were averaged to determne the. dielectric constant and

. the diel eGfPi¢ 1 oss 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 stance tester (a product of Advan%gst Cor poration). The obtai ned
values 20 were averaged to determ ne the | eakage current. (Mist Heat

Resi stance (HAST test)) The cured filnms were subjected to a 72-hour noi st
heat resistance test at 121C and 100% hum dity under 2 atm The filns

given bef Bhecandatl etnbhe;test pHeEELALL i Al el VRERN ZA0QSF 877 80
anal yzed by an infréare spectrog otonetry.  The resul'ts were conpared with
each- other- to eval yate the noj st heg% resi stance -according to the -
foIIomﬁnQEE?FFQrFE.%ﬁﬁf:m¥19?¥%Wéﬁ% VB ef vete lehbid gt idbd#Bi &t heat
resi stance BB: drastic difference observed, show ng poor noist heat
resi st anc8iekpFESE CPRETESERSI PEVBOLOREESI LIGR Por PEGLRTAGLID BLéctieise> . The
- following is a list of the conponents used in 10 Exanples 1-5 and
Conpar at i YhaBExahpl esdiebecindrganss Pangeotesf( Apt #wote: bhepnuf-tli.t anat e
particles (trade name: BT-01 available from Sakai Chem cals Co., Ltd.
mean farthobeandedeetenbstBtidntapacAe: bar nom Likanahenpar hirgkes. (trade
nane: BT-02 available from Sakai Chenmicals Co., Ltd., nean particle

. The second or third photosensitive composition or the

_photosensitive transfer film, when heated at 500°C 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.

<Dielectric Prepared From First Photosensitive Composition>

(Method of forming a dielectric pattern)

15 The method for forming a dielectric pattern from the

first photosensitive composition comprises the steps of (i)

.applying the Composition{ (2) photoexposing the resultant

~dielectric layer, (3) develeoping the dielectric layer, and

(4) curing the dielectric pattern.
20 (1) Step of applying the photosensitive composition:

In this'step;'the'first composition is applied onto a
- substrate Such as 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.




di ameter: 0.24m Phenolic Resin (Bl): Bl-1: cresol novol ak resin gﬂepared
frommcresol and p-- 20 cresol in 60/40 molar ratio ( mas s 24 \Mar

nol ecular.._ weight in ternms of polystyrene: 8,700). .Bl-2: cresol novol ak
. resin preﬁgﬁga frommcresol and p- cresol in 50/50 nolar ratio
(mass-average nol ecular weight in terns of polystyrene: 7,500) 21 March
2006 SF-877 81 Bl-3: pol yhydroxystyrene .(trade nanme: MARUKA LYNCUR S—2P
avail abl.e from Maruzen Petrochem cal Cb. Ltd.) Phenolic Conpound (b|)
bl -1: 1, 1-bis(4-hydroxyphenyl)-I-[4- (I (4 hydr oxyphenyl)- .

1-nme. thyl.et hyl } phenyl ] et hane Qui nonedi azi de Cbnpound (d): .cCc1-1:
condensate forned between 1 1- bis(4 hydroxyphenyl)

1-T4-71-( dr thyleth ] e .
| , 2-'napht #o% ! ﬁ}idll éls‘zq-’l){L onaiccCO l dyrgJY’ave gar%:i i 1B o of
1/2 0 Cl1-2.: condensate forned bet ween 1 bi s(4- hydroxyphenyl) ‘
1- pheny| efR&d 28hd SPIEYn SHREAGGui I%‘Fedﬁoéﬁld‘@- 5 Y&Hf 6o iEg d SHtan aver age
molar ratio. of 1/1.5 Curing Agent (C2): 15 C2-1: hexanethoxymet hyl ated
mel ami ne Credd@ohametr tQYNEICO300 nav &ill asinedy emiMitisg. Cfhecthiclnpse2- 2:
t et ranet hoxymet hyl glycoluril (trade name: CYMEL 1174 available from
M tsui Cybdc thiet doptAciod 16grer abor HeCIant2d1C@dlappropriately by
benzyl (4- hydr oxyphenyl) met hyl sul foni um hexaf| uor oanti nonate

5 selecting the application 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 photoexéosing 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



.C3-2: benzyl (4-hydr oxyphenyl ) met hyl sul f oni um hexaf | ubr ophosphate 21 March
2006 SF-877 82 Crosslinked Fine Particles (C4): C4-1: 21 March 2006
butadieneégxqioxybutyl nmet hacryl at e/ net hacryl i c aci d/ di vi nyl benzene =

60/ 32/6/2° (W%, nmean particle dianmeter 65nm Solvent (D) : D 1: ethyl
|actate D-2 : 2.-heptanone (Exanples 1-5) (1) Preparation of

phot osensi tive conposition for fornming 10 dielectric The inorganic
particles (A), phenolic resin (Bl), p%gnolic conmpound (bl), quinonedi azide
compound (C')., curing agent (C2), acid generator (C3) and crosslinked
fine particles (C4) were dissolved in the solvent (D) in the 15 m xing
ratio listed in Table 1. -The solution was kneaded in a bead mll and

thereaft epelbLLG! 2dnblf OUAR Bo8LaLAl 883, rSEEBhoMRSN 20700 BoR) A0d a Tilter |

having a pore size of fpmto prepare a phofodsensitive conposition for
formng a_;dielectric., 20 (2) | i cati on_of photosensitive conposition for
forning Bhglg&?iﬁgtfﬁg gﬁ&@é QEEF%§§ﬁ§iPﬁv@’goﬁﬁogﬁﬁpon was applied by a
. Spi nner iggo a Cu-sputtered _silicon water. The_applied conposition was
(=]

dried at CSteP sfnfruelering, theydirhecsrigntaNe¥006 SF-877 83 sol vent.

As a result, a photosensitive dielectric layer was formed in a thickness of
im The photoexposed dielectric layer is subjected 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
developing methods include shower development, spray
hfj '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’




(3) Photo exposure and devel-opnent of dielectric l.ayer The photosensitive
dielectric layer was irradiated 5 with i-line radiation (ulfMarcioR@d6 ray of
365nm vvav§1 gﬂgt h) through a photomask (having a pattern with 500pm square
dots) by ‘Use' 'of an ultrahigh pressure nmercury |anp. The  dose was 500 '
ml/cnR. After the conpletion of the photoexposure, the 10 phot oexposed
dielectric layer was treated by a shower developnent for 2 mnutes with an
aqueous solution of 2.38% by mass of qet r anet hyl anmoni um hydr oxi de (25C) :
as the devel oper. Thereafter the dielecCtric |layer was washed with
ultrapure water to renove the area that had been 15 sol ubilized by
ultraviolet irradiation. Thus, a pattern was fornmed. (4) Curing of

di el ectrig.pats Eghghg- attgLned, di elechLl . QN Lhicon wafer was
>l eCllN &e kG BHECHELE ) bBUET 1QNFENEORLY ! G
cured in an oveﬁﬁat 2 b{g) for 6% mnutes to %o?ma go di e?e‘ctrl pattern on
t he- substrate. The%f)atter ni,crllgké?r_operti es and dielectric properties of the
obt ai ned Wt 6P BcYFTRIE B¢ n ®Iheasured by the above nethods. The results
are shown in Table 1. 21 March 2006  SF-877 84 (Conparative Exanples 1-5) In
the sane- hbhnéteRsof ceringpie EkahprbeicPatEREBsi tion was prepared in
the mixing ratio listed in Table 2_ The properties were neasured in.the
“sane. manner. The oebat t5o akepahown fundabde 25 agFe897t9EEPN March 2006
(D1.--1NNo - ' ' : : :
% condenser, the developed pattern is then cured by heat
treatment to give a cured layer. On heating, the acid
'lgenerator {C3) is decomposed to 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 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 possible to carry
out theé heat treatment in two stages in order to effect the
oy 15 curing sufficiently or to avoid deformation of the
-resulting pattern. For example, the curing can be carried h
out in a manner such that the dielectric pattern is heated
at 50 to 100°C for 10 minutes to 2 hours in the first stage
and further at 100 to 250°C for 20 minutes to 8 hours in
20 ~ the second stage. With the above curing conditions, the
heating can be conducted by a conventional oven, an
infrared oven or the like.

fProperties of the dielectric)

The dielectric prepared from the first composition




,--1 i, 1-)QjNoin T-1C'ij 'Qiad4 Il 1 EIl | s EUWWU a3 114LnC>+nm o
! Ndl3 10 0 Op 76NNNNOp rl S~ Ei EEl !l 1 > 1~ "PC)C ) 21Margp006
SF-877
67

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 méréithan 107 A/cma
and even preferably not more than 107'° A/cm®. |

Preferably, the dielectric has a thickness of not

5 ‘moré than-SOum, still preferably not more than 20pum, and

- even preferably not more than 5Spm. The ioWer limit of the
ﬁhicknesé is not particularly limited, but the thickness is
usually not less than 0.5um.

<Dielectric Prepared From Second Or Third
A0 o - ' 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)

15 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:

| 20 | - In this step, the second or third composition is
applied by a coater onto a substrate to form a dieléctric
layer. Exemplary preferred coaters include a spinner, a

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

‘coater and a die coater.
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The substrate to be coated with the second
composition is not particularly limited. For example, it

may be a plate such as a printed-wiring board, a copper-

' clad'laminate'(CCL), an SUS substrate, a copper-foiled .

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

- glass substrate or an alumina substrate.

Specifically, the sécond or third photosensitive

composition is printed on the substrate, e.g., printed-

 wiring board, with a screen printer etc. and thereafter

dried in an oven or the like to form a dielectric layer.

(1-2) Step of transferring the photosensitive - transfer

layer:
In this step, the photosensitive transfer layer of

the photosensitive transfer film is transferred on a -

‘substrate.

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 surfacé of the plate substrate. When required,_the

surface of the substrate may be pretreated by chemical

=2

S
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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 1ayerf
When the dielecfﬁic layer is produced from the second
bhotOSensitivercomposition, a conductive foil may be
.‘pfovided on the dieleétfic,layer'during the,p;pduction.
5’ This dielectric léYer with conductivelfoil %ay“be prepared
by either laminating a conductive foil with a DFR on fhé
| dielectricrlayer obtained in the afofeséid 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
10° chemical etching‘of the'conducﬁive foii along a previouély
. made patfernﬁ The resﬁltant conductive foil pattern may be
ﬁsed as the above photomask.
Exémplary fadiations émployabie for the,abové
selective irradiation (exposure) include a visible ray,lan
i 15 ultraviélet ray, a far.ihfrared ray, an electron beam and a
X-ray. of these, a visible ray, an ultréviolet ray and a
.far.infraréd ray are bfeferable; an ultraviolet ray is more
preferably'used;
The pho;omask has open square dots raﬁging from 10 to
.20 1060um, but.the exposure pattern ma? differ depending on
the objeét. | |
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-

20

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 bpraté, potéSsium:borate and ammoﬁia; and

' orgaﬁi¢ alkaline compounds such as

tetramethylammonium hydroxide,

-trimethylhydrdxyethylammonium hydroxide, monomethylamine,

dimethylamine;'trimethylamiﬁe, monoethylamine, diethylémine,
triethylamine,;monbiébpropylamine, diisopropylamine and
ethanolamine.

_Thé élkaline 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, undesired 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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With reepect to the development. conditions, the kind,
~composition and concentration of the developer; the
development time, temperature and method (such as immersion
development, rocking deéelopment, shower.development, spray
-5,. development or puddle development}; and the de%elopmentl
apparatus may be selected eppropriately.depending on -
‘.purpose.

By the above deVelopment, a dielectric pattern

consisting of removed and remaining portions of the
._10 ‘dielectric layer,cen'berformed as designed by the photomask.
{(4) Step ef curing the dielectric pattern:

The dielectric pettern is subjecfed to a heat .
treatment and the pattern is cured} Thie thermal curing
can be accomplished by heating at temperetures not higher

15 than 500°C,'preferably ffom 100 to 500°C,.and mofe

| -prefe£ably from 150 to 3OG°C. The heaﬁing time is
preferably-leminute to 24 hoﬁrs, and more preferably 10
minutes to 12 hours.

Exemplary'heating means for thermally curing the

20 | second.er third compoeition include an oven, an infrared
~oven and a het.plate.
{Properties of tﬁe dielectric)
The dielectric prepared from the second or thifd

~composition or from the photosensitive transfer film
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desirably has a dielectric constant of not "less than 20,
preferably nof less than 23, more preferably;not less than
25, and particulariy preferablf not lgss than 30. The
upper limit_of the dielectric constant islnét ?articularly

5 iimited. That is, there is_no:probiem for the dielectric
constant to be about. 200.

The dielectric obtained from the second or third
compositién or from fhe photosensitive transfer f£ilm
-desirabiy has_a‘dielecfric 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 af 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
rdielectrié preferably has a leakage current Qf not more
than 107 A/cm®, still preferably.not more than 107 A/cm?,
20  and éven preferably not more than 107" A/cm®.

Preferably, the dielectric-haé a thickness of not
more than 20pm, énd still preferably not more than 10pm.

The lower limit of the thickness is not particularly

- limited, but the thickness is usually not less than 1pm.
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<Electronic Parts>

+ The first photosensitive:composition'can_be calcined

‘at low temperatures not higher than 500°C to form the

dielectric, and the resultant dielectric has a dielectric

- constant of not less than 5, a dielectric¢ loss tangent of
not'more than 0.1 and an electrostatic_capacity of not less

than 4 nF/cn®. 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
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
dieleotric. Moreovef, the dielectric according to the

invention allows for miniaturization and high-densification

‘of electronic parts such as a printed circuit board, a.

semiconductor package, an electrical condenser and a high-

frequency antenna.

INDUSTRIAL APPLICABILITY

The photosensitive compositions of the invention can

- form, upon heating at low temperatures of 500°C or below, a

dielectric that has a dielectric constant of not less than



The followng are a list of the conponents used in Exampl es 6-13 and

- Conparative Exanples 6-7 and descriptions. of the synthesi?d March H6a| kal i
devel opab%'_e si £ SI ns (B) used 5 in those embodi nents. 10 I norganic Particles
(A): A-l:bariumtitanate particles (trade nane: BT-01 available from Sakai
Chem cals Co., Ltd., nean particle dianeter: 0.1m dielectric constant:
500) A- 24 bari umti tanat e particles (trade nane: BT-02 available from
Sakai Chemicals. Co., Ltd., mean partigle dianmeter: 0.2m dielectric
“constant: 500) A-3:barium titanate nanoparticles (N sshin Engineering

Inc., mean particle dianmeter: 0.03m dielectric 15 constant: 400) A-4
“bariumtitanate particles (TOHO TI TANIUM CO-, LTD., nean particle di arreter:

0.1m diekeghfi § SQMdAMic 14&&) Paydit & ad@nepas tilgdeso (1 r adeenane:
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5 .a.high electrostatic capacity of not less than 5 nF/cm®.
The sécoﬁd”or third photosensitive composition or ﬁhe
photosensitive transfer'film can form,rupon heating at low
températures of '500°C orjbelow, a dielectric'that ﬁas a low
dielectric loss tangent bf 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 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



(Synthesis Exanple 1) A flask purged with nitrogen was cﬁa%%ed w th 459. Qg
o.f a di. ethylene glycol dinmethyl ether solution in which Marciy 2¢/16 :
2,2' -azobj sisobutyronitrile had been dissolved. Further, 22.5g of styrene,
45. g of ‘?ﬁ%crylic acid, 67.5g of dicyclopentanyl nethacrylate and 90. Qg
of glycidyl nethacrylate were added thereto. Then the m xture solution

was stirred slowy, and the solution was heated to 80C, 15 numintained at
this tenperature for 5 hours and heateg, at 90C.for 1 hour to conplete the
pol yneri zation. The solution obtained by the above reacti on was added
dropwi se to a large quantity of water to solidify the reaction product.
The reaction product was washed with 20 water, redissolved in 200g of

t et rahydr ran Ldified in a large anount of water. This
operationggﬁég%ﬁ%%qg%%ggéﬁ%%ﬁion to resolidification. was repeated three.

times. 'Thereafter, the resultant solidified prodyct. was. Vv dried at
60C. for 48 hour'$® 3FE1H F G e L M 20dE s R g@% ot
(Synthesis Exanple 2) A flask. purged with nitrogen was charged with 45909
a nethyl BokeshBRgRe opeamatedsey (1| Rl i RefRe_RieN cghppmatography
2,2'-‘azobi si sobutyronitril e had been dissol ved. Further, 56_258 of

met hacryl i(6P@rigsing. Oychfonethytapiet HaCr§Pabe (avatl #iglgshron TOSCH -

3, 4-epoxybutyl methacrylate were added thereto. Then the m xture solution
was sty rredrebomtyonpnd the polynerization was initiated by heating the

solution to 10 80C. The solution was nmaintained at this tenperature for 5

hours and heat esh @te S0Gd QrdpdiOiiied Cark@ni &1 &ct hec pobyper zasi on. The
resultant solution was treated in the same manner as .in Synthesis Exanple
‘IﬁtO yieLghg 89&9&¥€P£c patterns 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



(I'l). 15 (Synthesis Exanple 3) 32.29g (90 mmmol ) of 3,3 ,4,4'-

di phe. nyl'sul f onet et racar boxyl i ¢ ‘di anhydri de and 3.00g (10 2fnMsrdh 2606.1, 3,
3a, 4., 5 - - hexahydro-5 (tetrahydro-2, 5-dioxo-3-

furanyl)-ﬁ%g ho[ 1, 2-c] -furan-1, 3-di one as tetracarboxylic 20 di anhydri des;
28.74g (70 mmol ) of 2, 2-bis[4-(4- am nophenoxy) phenyl| propane as a di am ne
conpound, 2.49g (10 nmmol ) of organosil oxane LP7100 (avail able from Shin-
Et su Chem cal, Co., Ltd.) ; and 3.04g.3§20 nmmol ) of 3,5- diam nobenzoic.
acid were dissolved in 450g of N-nmethyl=-2 21 March 2006 .SF-877 90
pyrrolidone (NWP) and.reacted with each other for 12 hours at room
tenperature. Thereafter, 32g of pyridine and 71g of acetic anhydride were

‘added to ggﬁeESﬁEEi ggaﬁgh%i onp  and gyehedebydrphiparwaspeat hbadwast at

100C for ours. e resultant reaction solution was purified by vacuum
distillation to.obtain an NVP. solution. of polyinide w th, 20%sglid
concentra?gﬂﬁ?ﬁﬁéegnﬁPe%gfm(iT §$85%F§EFoﬁag? %ho?%sensitle gonposition
for formng a, 10 dielectric The inorganic superfine particles (A1),
inorgani cl fithe Parckeses: (A-i4m) - al kali devel opable resin (B), photoacid
- generator (C5) and solvent (D) in the mxing ratio listed in Table 3 were
kheaded iMeasbeanenikl ofTHéelgchrkrurennagnthardatiet eFFFi&r é85€hr ough a
stainl ess steel nesh (500 nesh) and a filter having a pore size of Imto
" prepare atphgtasensitive conposition for formng a dielectric. (2)
_Application of photosensitive conposition for formng a
- The diélectric 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



20 dielectric The above photosensitive conposition was applied by a spinner
onto a printed wiring board. The applied conposition was @i Maicha200600C f or
5 nlnutesﬁég enove the solvent. As a result, a photosensitive dielectric
| ayer 21 dh 2006 SF-877 91 was formed in a thickness of 7m (3)

- Phot oexposure -and devel opment of dielectric |layer The photosensitive
dielectric layer was irradiated wth i-line radiation (ultraviolet ray of
365nm wavel ength) 5 through. a photoma b (having a pattern with 500m
squares dots) by use of .an ultrahigh essure nercury |lanp. The dose was
100 mJ/cnR. After-the conpletion of the photoexposure, the photoexposed
dielectric layer was treated by a shower 10 devel opnent for 2 mnutes with

an 2queous sqLYLL0R.Of 0 g{%‘%%::@;élt T8 ook BlaRLY! arpoopLU pydr oxi de

(25C) as t eve per erea the g el ectri ayer was washed with

ultrapure water to re ea_ that had b en, sol lize | traviol et
|rradPatl8ﬁreTﬁ8?pa§egDW%§ eaf% RES o e §VALAR Feurt b“@ﬁ g’3¥3 tricVI

pattern The patterned dielectric |layer on the printed wiring board was
cured i n &RSévEANgE 200Crfdng. 60 khruted loyingr mridedilél-ectric pattern on
t he prlnted Wi ring board. 20 The patterning properties and dielectric
properties ~of Bhe nbtauﬁédrdnebeobsECVpdttehnwmegegnedsmpedtbyeﬁhe ‘above
met hods. The results are shown in Table 3. (Exanple 7) A photosensitive
COﬁpO&}tlQﬁsﬁ@tahQEﬁlng a dielectric 21 March 2006 SF-877 '

BB: drastic difference observed, sﬁow1ng poor moist
L heat resistance
<First Photosensitive Cdmposition.For forming Dielectrié>
The following is a list of the components used in
10 Examples 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)
aE 15 'A—Z:baxium_titenate particles (trade name: BT-02 aveilable
frem:Sakai Chemicals-Co., Ltd., mean particle
diameter: 0.2um)
Phenolic Resin (Bl):
”Bl—l: cresol novolak resin prepéred from m-cresol and p-
20_' : _ cresol in 60/40 molar ratio‘(maes—average molecular .
weight in terms of polystyrene: 8,700)
Bl-2: cresol novolak resin pfepared from m-cresol and p-
| cresol in 50/50 molarrratio {mass—average molecular

weight in terms of polystyrene: 7,500}



92 was prepared in the mixing ratio listed in Table 3 in'the sane manner
as in, Exanple 6. A photosensitive dielectric |ayer was foitddarcin2@06

t hi ckness €E m and t hereafter photoexposed, devel oped and cured in the
same mannet 345 in 5 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 properties and dielectric
properties. The results are shown in Igble 3. 10 (Exanple 8). A

phot osensitive conposition for form ng dielectric was prepared in the
mxing ratio listed in Table 3 in the same nmanner as in Exanple 6. A

" phot osensitive dielectric layer was fornmed in a thickness of 5m and

th ft "15.pk I ed,,i : i
erea eé%6§f g;?%@%@@g@gﬁﬂ%&éowga@@dngﬂé? whRukiICL SREER ROAET as i

Exanmpl e 6 Cc pattern, except for the use .- ,

~above- prepared conposi fiop. qu resultant dielectrig patfern was subjected

“to the‘neasuren%%%%?%h{?ré?%%t %fﬂ?ﬁﬁ‘g?Bﬁﬁ?b?gécﬁadEETEI%E?r c properties.

The 20 results are shown in Table 3. (Exanple 9) A photosensitive .

conposi t i BRerslieofampguaddieleétric was prepared in the nmixing ratio

listed in. Table 3 in the same manner as in Exanple 6. In this enbodinent.,

the NVP 2Bb1March, 2O9b6s SF-187d7r98ysheuyl bnlof 4polyil Atbiedpeeppineny ] h- Synt hesi s

Exanple .3 (solid content solvent = 20:80 (by weight).) was used as the

al kal i5 devel opablmetiegl ¢t {{B) } phieny heesivhwent' (D) A photosensitive

dielectric Iayer was formed in a-thickness 5 of.3n1and t hereafter
phOtOGXpQé&ﬂnoHé&ﬁéQﬂ&Q 88psHhad (th) -

'5} | .Cl-1: cordensate formed between 1,1~bis(4~hydroxyphenyl)—
l—[4—[1—(4—hydroxyphenyl)~1~methylethyl}phenyl}ethane
and_l,anaphthoquinonediazido—5*sulfonic acid in an

10 . average molar ratio of 1/2.0

C1-2: condensate formed between 1,1fbis(4—hydroxyphenyl)—
l-phenylethane and 1,2~naphthoquinonediazido—Sf
sulfonic acid in an average molar ratio of 1/1.5

- Curing Agent (C2):

15 C2-1: hexamethoxymethylated melamine (trade name: CYMEL 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-hydroxyphenylimethylsulfonium
hexafluoroantimonate

- C3-2: benzyl(4~h§droxjphenyl)methylsulfonium

~hexafluoérophosphate



the same manner as in Exanple 6 to forma dielectric pattern,. except that _
t he above- prepared conposition was used and the curing wa§1d\wch%QD60ut at

- 230C. The resultant dielectric pattern was subjected to the 10 ‘
nmeasur enmsht& 7 of the patterning properties and dielectric properties. The -
results are shown in Table 3. (Exanple 10) A phot osensi tive conposi tion for
forming a dielectric was prepared in the nixing ratio listed in Table 3 in
the 15 sanme. manner as in Exanple 6. AlptohOt osensitive dielectric |layer was
formed in a thickness of 3mand there phot oexposed, devel oped and
cured in the same manner as in Exanple 6. to forma dielectric pattern,
~except for the use .of the above-prepared conposition. The resultant 20

dielectri at.t.ern suhj ec peasurenents of the patterning
e(gr ld'fkeﬁ%laftsll’ bbarélc |es-8%n i

properti 1< proper results are shown in Table 3.

(Conparative Exanple 6) A photo ensitive co 05|t n for faormng a . :
~di el'ect ri%4 24 tas igtre e Waasf“%frréapcg'rp "’terjféla\‘ﬁ%? ratio |jsted

~in Table 3 in the sane rranner as in l e 6. A phot osensi tive di el ectric
| ayer was for neatiidy di wili wlresszerst '%n@ £ et elafter FFeoSIosEL e

devel oped and cured in the sane nanner as in 5 Exanple 6 to forma

di el ectric pattHametexceptedon t he use of the above-prepared conposition.
-The resultant di electric pattern was subj ected to the nmeasurenments of the
patt egni nghiRFRREr{B)es and dielectric propertl es. The results are shown in

'Table 3. 21 March 2006 SF-877
D~1:ethyl lactate
o D—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 onto a Cu-sputtered silicon water. The applied

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.

5 The results are shown in Table 2.
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<Second Photosensitive Composition For Forming Dielectric>

The following are a list of the compbnents used in

"Examples 6-13 and Comparative Examples 6-7 and descriptions -

of the synthesis of the alkali developable resins (B) used

'inlthose embodiments.

Inorganic Particles (A):

 A-l:barium titanate particles (trade name: BT-01 available

from Sakai Chemicals Co., Ltd., mean particle’

diameter: 0.1lpm, dielectric constant: 500)

A-2:barium titanate particles (trade name: BT-02 available

from Sakai Chemicals Co., Ltd., mean particle

diameter: 0.2pum, dielectric constant: 500)

A-3:barium titanate nanoparticles (Nisshin Engineering

Inc., mean particle diameter: 0.03um, dielectric
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: RTIPBC available

 f£om 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-

m
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10

15

- 20

naphthoquinonediazido~5~sulfonic acid {(average
- esterification ratio: 66.7 mol%)

Solvent (D):

‘D-1:ethyl lactate
D-3:propylene glycol monomethyl ether

Alkali Pevelopable Resin (B):

(Synthesis Example 1) 

A flask purgedrwith nitrogen'wés charged with 459.0qg
of a diethylene glycol dimethyl_ether solution in which
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 the mixture solution

- was stirred slowly, and the solution was heated to g0°C,

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

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




Cordf : -ri W4 O; G- 3" 114t).-rL404 a,rl , f1~ E CiE-f | Q1 ca, 7
ns cO 21 March 2006 SF-877 96 (Exanple 11) (1) Preparation 2jdfMarch 2006

phot osensi tive conposition for formng dielectric. ..A photosensitive
conposi tiddtor forming a dielectric was prepared in the nixing ratio
listed in Table 3 in the sanme manner as in Exanple 6. (2) Preparation of
phot osensitive transfer film The above- obt ai ned conposition was applied
onto a copper foil substrate film (30‘9 nm wi de, 500 nm | ong and 10, 13m
~thick) with a die coater. The applied CTonposition was dried at 100C for 5
mnutes to renove the solvent. As a consequence, a photosensitive transfer
| ayer for forming a dielectric was formed in a thickness of 10mon the
substrate i Imto prepare a photosensitive.transfer film 15 (3)
Transferri b‘of photosensitive transfer | ayer The photosensitive transfer
filmwas superposed on a pri Led wi ring board so that the photosensit.ive
transfer: I‘ﬁ%FthEﬁémPﬁecg tact with the printed wiring board.
Thereafter, the photosensitive transfer filmwas 20 thernpconpression
bonded with the bbbask yupged of &l Hebk FPREED vt e?haﬁ?%dtWéﬁh%%%p&%ssi on
bondi ng conditions were such that the heating roller had a. surface

t enper at us€ afmdP0¢E] 3-methoxypropionate solution in which 9.0g of

5 2;2'—azobisisobutyronitrile had been dissolved. Further,
.56.25g of methacrylic acia,.90.0g of-methyl.methagrylate
and 78-75g of 3,4-epoxybutyl methacrylate were added |
thereto. ,Then.the mixture‘solﬁtion was stirred slowly, and
“the polymerization was initiated by heating the solution to

10 8o0°C. rThe solution was maintained at this temperature for
5 hours and heated at 90°C for 1 hour to gomplete the
polymerization. The resultant solution was treated in the
same mannér as in Synthesierxample 1 td yield a copolymer
(IT). |

15 (Synthesis Example 3)

_32.29g (90 mmol) of 3,37,4,4" - |
diphenylSuifonetetracarboxylic dianhydride and 3.00g (10
mmol) of l,3,3a,4,5,9A~hexahydro—5(tetrahydroﬂZ,S—dioxo—3—
'furanyl)—naphthbil,Z—c]—furan—l,3—diqne as tetrabarboxylich

20 dianhydrides; 28.74g (70 mmol) of 2,2-bis[4-(d-
aminophenoxy)phenyl]propane 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



arolling pressure of 4 kg/cn2, and a traveling speed of . 0.5 mnin. As a
result, the copper-foiled photosensitive 21 March 2006 SF- @1M&¢ThR@§er for
form ng a_?h -ectric was transferred.on the printed wiring board to obtain
a board wih’the phot osensitive dielectric |layer. The thickness of the
phot osensitive dielectric |ayer was neasured to be 101lm 5 (4)

Phot oexposure and devel opnent of dielectric |ayer A positive DFR was

| am nated on the above-forned nultilaygred board. The resultant |am nate
vas irradiated through a photomask (having a pattern wi th 500gm squares
dots) with i-line radiation (ultraviolet ray of 365nm 10 wavel ength) by use
of an ultrahigh high pressure nercury |anp. The phot oexposed DFR | ayer was

then deVe%gJPgSlQ}ﬁoB%e (NF@@V%HHI Pnakc BBt hodn HRepabedear eas ab hHbergopper
foil giv oy the devel-opment were chemcally etched with a cupric

hloride solution to f h g Lel ect g co! i th
pal Lor ned CoBRER FOPCCARIEE" sl e TR Ebppercr of | PPAITErR Ahca, Mot omask,

t he photosensitive dielectric |ayer s _phot oexposed with.an.ultrahigh
pressure ﬁéréﬁﬁﬁlFaﬁBhY?ﬁédﬁo§8rﬁaédﬁggﬁ@/gbﬁ.rﬁﬁFgFophgoég C&%i on of the

phot oexposure,. the 20 exposed dielectric |ayer was treated by a shower
devel opreahdf oyc2 odiehiydes tibtthwas, aquedes soitugitod 08fC ofapos %9uﬁﬁss of
‘tetranet hyl anmoni um hydroxi de (30C) as the devel oper. Thereafter the
~di‘el ec? ri Theayesulasnwasked tibthsolbtigpume swater figdr Bypveculid ar ea t hat
had been 21 March 2006 SF-877 98 solubilized by ultraviolet irradiation.
Thus, a paitesn1was chokEdbtain an NMP solution. of polyimide withr
20% solid concentration. |
(Example 6)
(1) Prépération of photosensitive composition for forming a
iO fdiélectric
| The inorganic superfine particles (A-I), ihorganic
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-
The above photOsensitive cbmp@sition was applied by‘a
spinner énto a,pfinted wiriné board.. The applied
CoﬁpositiOn was dried at 1QO°C.for.5 minutes to remoﬁe the

solvent. As a result, a photosensitive dielectric layer



(5) Curing of dielectric pattern The patterned dielectrit layer with the
copper foil 5 on the printed wiring board was cured-in an 2vétarat2080C for
30 mnutes to forma. dielectric pattern with the copper foil on the
printed wiFiBAY board. The patterning properties and dielectric properties
of the obtained dielectric pattern were nmeasured by the 10 above net hods.

-The results are shown in Table 4. (Exanple.12) A photosensitive

conposition for formng a dielectric. was prepared in the mxing ratio
listed in Table 4 in the sane manner 85 in Exanpl e 6. A photosensitive
dielectric 15 layer was forned in a thickness of 10pm and thereafter

phot oexposed, devel oped and cured in the same manner as in Exanple 11 to
forma dielectric pattern, except for. the use of the above-prepared '
conposi ti BAS fﬁémﬁgsﬁpténﬁhﬂ?ﬁP gfr PE BHFtern was subjected to the
measurenments of the 20 patterning properties_and di.electric properties. The
resul t's ald)sEBRcPrPPERFe and Exumprpmenf AL AdedeEHELe +8¥&8nposition for
formng a dielectric was prepared in the mixing ratio listed in Table 4 in
the 21 March 2008e SPh877s@%s Saiee ndhatechsitnl &Eenpyas 6irradipisd

enbodi ment, the NWP solution of polyimde prepared in Synthesis Exanple 3
(solid contient i-1sakventist 26n80Qu(byawebdbt) yawast uldéfnas watvied ealgkal i

~devel opable resin (B) and the solvent (D). A 5 photosensitive dielectric -

_'ayer§Nast59%ﬂgﬂ_5”pﬁékéh

hgkpe ho! Amparderhh@s eaf t80uRNGLPRXRAsSEd,
devel oped an ured In t%éﬂsgﬁgvga%ne?bas Fﬁ Exanplg 1% toh?brn1a

diel ectri gor DAt be NseC¥eehh biRE,hDEnaBAURALEPAELAuE)TRAR.! Ofnyas used

-and the curin s carrie

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 ultravioletlirradiatioﬁ. Thus, a pattern
15 was‘formed.A
(4) Cuﬁing_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 6btained dielectric pattern were measured by the
" above methods; The results are shown in Table 3.
.(Example 7).' |

B photosensitive composition for forming a dielectric




“a dielect?

|

10 resultantdielectric pattern was subjected to the measurenents of the
patterning properties and dielectric properties. The. res@lMardr2006hown in
Tabl e 4. éCbnparative Exanpl e 7) A photosensitive conposition for formng
8715 was prepared in the mixing ratio listed in Table 4 in the
same nmanner as in Exanple 6. A photosensitive dielectric layer was forned
in a thickness of 10m and thereafter photoexposed, devel oped and cured in
the sane manner as in Exanple 11 to fo a dielectric pattern, except for

| LN
_.the use 20 of the above-prepared conpogrtionJ The resultant dielectric
pattern was subjected to the neasurenents of the patterning properties and

dielectric properties. The results are shown in Table 4. 21 March 2006
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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
-5 Example 6 to form a dielectric pattern, except for the use
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.
10 (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
_15  }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
20 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




FtKCiOnlsa v1t3 U . CD! M4, ID !-tl'OL (1j4-3 ria4 A\}' ~ 10~ ~~!

IN o 00 011) kjo 4)),(ol1 CD (0 40" Hr"'' ogadp t -oorlp, P4 Mareh 2006y 40
!6.1 gt éﬁ‘é%' ND4- ! j ~r~e~~Co CD (D ~-y ~ 2 si U~ "~joaj]o _
-93

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 shoﬁn 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



SJsari

0T

-0

11-01

11-01

11-0T

1-0T1

(;W0/¥) JUSIIN0 m@mxmmu

20URISTS®X je8y ISTON

£0°0

$0°0

¥0°0

500

70" 0

50°'0C

Jusbuel §s0T 2TIIOSTSTJ

591

¢

8¢

" 0€

G2

44

JUBISUOD OTILOSTST]J

{url) ssaUNOTUL

OTIAZOSTLTP JO EOTISTISIDRIRYD

UoT}eTep UIelled

14 1UYI

Y
Y

Y
Y

Y
¥y

¥9
¥V

Aoeanooe butursiled

gatTyaedoxd BuTtuxsiied

08

1c~jU) g;4) 4 2% Mateh2em6. . 1i

09 m
0§ H

0e1 RN

0¢ m
05 a

0§ m
08 H

0& £-a
CcS 1

JusaTes (Q)

d
~d
-G0

M|
0% -
"1-60

Z T-50

a
-G
[4 T-52

a
a
=50

Ly

Z “T=-5D

IojeIsusb pToeozloud (gD)

om

0L

0E

0¢

mw‘

0t€

aybtem Ag sixed

1t3 yuw
95

000°08§

000 ‘0§

000°08

000 ‘0§

000001

000’0¢

{(MH) aubTem

EuU

(1)
TowATodo) .

(1)
TawlTodo)

spTUTATOd

(1)
TowATodo)

(11)
aawAToded

(1)
FswAvodo)

JeTnosTow abereae-3ybisy

utsax stgedoTsasp TIeYTY (€)

20

0

1°0

T'0

T'0

10

{ur) To3sWETP mHUﬂwuma *BAY

vl)~ i

23RUR]ITT
untreg

91eUe3lTy,
unTIeg

SIBUBRITY
unyieg

s3eURITY
unyIeg

231eUuL]lI]
umTIey

B1PURITY
umTIeg

T TETI®YER

ri

00T ' | Z2-Y¥

06 v-¥

06 -7

06 T-¥

S8 1-¥

G8 T-%

gaTo13IRd
sutiradns oTuehaouyr (II-Y)

4 S/~ W-A1la) ]!~i.

[ tT]]

Z0'0

£0°0

£C'0

20°Q0

¢0'0

(url) IolsWweTp STOTITed '8ay

BTURITL

SIeUBY TS
untIey

83eUE3 T3
wntIeg

BTURITY

BTURITL

TETI®}ER

0T -

0T €9

ot £-Y

5T G-¢

ST - g~¥

. , soToTaIRd
suryredns oTuebacul (I-¥)

L~ VI

muumm_ adAlL

ga1ed | adA]

s3Ied | 3GAL

sireg | adAg

wunmm adAy

glxed | adAg

Jusuodwod

DIIJ0BTETIP DUTWIOI ZOJ UCTITSOdUOD SATITSUSSO0Ud

~r

Ft Oy,

9 *XJ .QEOU_

0T '®4

6 "®H

8 "XE

L '%3

9 "XE

40CJCal
- Py

4
4-] $1 (Usa-g¥744134 a) (1) 4-)1liva)i

£ eTdeL




rt3 AU}-1 d) >115 ~L) s 1- .1 A SCl-Ha (Ja)-r 1 ]~S'0

O(L)j rt3

(L)4-t U444 - f- i U1l fa FZ~ OU)O OL-1AS04); 4 |IV-itni v4-)21IMaICfU290%)
-) .- "Spal 0(1)) U Cj -r-1 ~~ -yl Y/ri US~s V.5 Q 1 .a-l
riof 1} f$58A--; * -r | N=er | (1) -.-1 Usir.

- 96

(Example 11)
-(1) Preparation of photpsehsitive compositiog for fﬁrming'
dielectric
_A.photosensitive compoSition'for forming a.dielectric
S ﬁas prepared'in the mixing ratio listed in Table 3 in the
~ same manner as in Example 6.
(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 of 10pm on the

substrate film to prepare a photésensitive transfer film.

7@ 15 (3) Transferring of photosensitive transfer layer

Thé 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 traveling speed of

'{10.5 m/min. As a result, the copper-foiled photosensitive

' ~04
H a)
Vpu 1
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layer for forming a dielectric was transferred on the
printed wirihg board to obtain a board with the
photosensitive dielectric layer. The thickness of the
'photosensitive dielectric layer was measured to be 10+lpm.
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 feoil. While 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

development for 2 minutes with an' aqueous solution of 0.12%
.‘by mass of tetraﬁethylammonium.hjdroxide (30°C}) as the
developer. Thereafter the dielectric layer was washéd with

ultrapure water to remove the area.that had been
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.solubilized by ultraviolet irradiation. Thus, a pattern
rwaslforméd;
-(5) Curing of dieleéﬁric pattern
The patterned dielectric 1ayer with the copper foil
5 | on the printed wiring'board was cured in aﬁ oven at 200°C
for 30 miﬁﬁtes te form a dielectric patterhrwith the copperl
foil on the printed wiring board. : ' | |
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)

CA photosensitive-éomposition for forming a dielectric
was'preparéd ip the mixing‘ratio listed in Table 4 in the
same manner as in Example 6. A photosensitive dielgctric _ |

15 layer was formed in a thickness of 10um and thereafter
| photdexposed; dévéloped and cured in the same‘ménner as in
Example 1irto form a dielectric patterh,.except for the use
of the above—prépared composition. The ;esgltagt
dieleétric pattern was subjected to the measurements of tng
20 patterning properties and dielectric properties. The
results are shown in Table 4.
(E:_ca.mple 13)
A photosensitive composition for.forming a dielectric

was prepared in the mixing ratio listed in Table 4 in the



SF-877 101 <Third Photosen5|t|ve Conposi ti on- For Form ng ‘Dielectric> The
following is a list of the conponents used in Exanpl es 14- 2% Mateh 2806 ence
Exanpl es %8%7 Lnorganic Particles (A): 5 A-1: bariumtitanate particles
(trade na BT-01 available from Sakai Chemicals Co., Ltd., nean particle
‘dianmeter: 0.1m dielectric constant: -500) A-3:bariumtitanate nanoparticles
- (Ni sshin Engineering Inc., nean particle. diameter: 0.03m dielectric 10
constant:. 400) A-4: barlun1t|tanate pa, icles (TORO TITANIUM CO., LTD.,
mean particle diameter: 0.1m dielectri'c constant: 400) A-5:titania
nanoparticles (trade nane: RTIPBC available 15 fromC |. KASEI CO., LTD,,
mean particle dianeter: 0.02m dielectric constant: 100) Al kali Sol uble

Resi B2 2-1: f t I
yar oxypr SEPE m*m%%?% VIR RERPACd T O B DU Mo BELEREY BN o (%6by

- mass) (Mw. 50, Q00) yner prepared_fr n--Hhu crylate, 3-

_ hydroxypréB?PtﬁBPh r9Pé¥ém§ﬁ8 REFE%E | M8 ggpgggﬁlsGE%fﬂggs ?atYO (% by
"mass) (Mw 100, 000) 21 March 2006 SF-877 102 Conpound Havi ng Ethylenlcally
Unsat ur at d§o&igugopeent CBSleﬁﬂﬁnetﬁﬁl§ppﬁéﬁaﬁélﬂﬁﬁééryﬁétése as

Phot opol yneri zation I nitiator. (C7): C7-1:
2- benzyl - tRedbiithy| deivrdopapdenveptiol i(Bo phdnyhP Soﬁwﬁaﬁeiplené\Solvent

0 5 photosen51t1ve‘dlelectrlc layer was formed in a thickness
-of 10um and thereafter photoexposed, developed and cured in
the same manner as ih Example 11 to form a dielectric
pattern, exceet 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
measurements of the patterning properties and dielectric
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 rn the.
same manner as in Example 6. A photosensitive dielectric
"leyer was‘formed in a thickness of 10um and thereafter
phetoexposed, developed and cured in the same manner as in
Example 11 to form a dielectric pattern, except for the use

20 | of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the
patterning properties,and dielectric properties.i The |

results are shown in Table 4.



D-3: propyl ene glycol nononethyl ether : Dispersant .(El) El-1: oleic
acid 10 Filler (E2) : E2-1: acetylene black ‘(Exanples 14) 21Marph p2F ati on
of phot osersgi7yi ve conposition. for formng dielectric 15 The inorganic
superfine particles (A1), inorganic fine particles (A-Tl), alkali

soluble. resin (B2), conpound having an ethylenically unsaturated group
(C6), photopolynerization initiator (C7), solvent (D), dispersant (E) and
filler (F) inthe mxing ratio listed w Tabl e 5, 20 were kneaded t oget her
in a bead mill. Then, the mixture was flltered through a stainless st eel
mesh (500 mesh) to yield a photosensitive conposition for formng a
dielectric. 21 March 2006 SF-877 103 5 (2) Application of phot osensitive

conposi ti o fforflormmg—irerect T ¢ Thejaboye pmot 0%$€mns Ve c¢onposi tion
was appl i ed,\\a}é &\ spi nner cg);nto a [pkinted witimg b@ard The appl ited
conposi tion vas #ried at E)O%: or{ 5 g nlit'es | €0 femove|thelsolvedt. As a
result, a ghftdegnsitive di to[;iE fayer! was T%(r ed | LA, aot%it‘g:hness of 7m
(3) Phot oexpgsyrg and' deve rg 2} C;mw,l €CLT il C | kayer | ~THe _pHoEgsensi tive
di el ectric ji#ydre|was irrad{, ef,i* 1094 t h=i =l i-me | r adifati on Tultravi ol et ray
of 365nm wa\@leB%th) thrlgh ‘& phgt ofrek| Ahavi ng ja|patferniwith 500m
squares ddtg) {byf use of @ ultriahj@h preSsute|nmgrceufqyil anp. | The|{ dose was
400 mJ/ cnR.[ ) ,
: n
Pr! ! o
I3 ol ol el |8 ~| @
m o g v : g Aale o~
— O @im b= L S I EO | el o
-~ gic|l. Hd alvl Jiole ﬁé ooogu
oMl . Homl SO S ] O 2
IR PSP R - P
| R el Rl B il Rt R I N ‘
EA R < H =
@ —
Hlo o — 0w
b ® @ ™
STIRES AN - R AL i = A A A .
: A glol ta.gi i Eioiw gg Ooog”.c‘b
+ H @ - H @i = ~i M : Al -
e a P  + 1451e (] !
23] Clmim - —im - olw =i
24 PR I B e a, St
‘q._ ———
: o}
o 1w 0 -l T NTe)
O] . ol
Eﬁ‘ﬁgﬂ _:3 ngg Hg i~ .
- @y = —~ olololait
& 4B R O—E% : E‘O-c'-‘nv Z’iﬁ — iy gb
x| @ Y io m 2| Mo —
M) 8o o M o aiwn Hele
RS ! + o n| A A
%E«"ﬁ oy (_O) [ RN w]
— o
‘:I‘ E
| W —_
£ w O =
g ) — =
O — [ §] ~—
L= (08 e
- ) [ B
ol |4 | & g & U
& 1w & & 8l 12 B
o — e IS R ]
o ) IR miz 4+
Q T @ g S M oQ 0
- = |- Q] His H ] o
4 - FER RIS 42 i 0 =i o —
- 44 G| G| ¢ + ] ol i~
0 ~ gl @ Bl a3 o 0 - ol @B .
Q (b gl Qg | Qi 0 M [} o} o [SRENe]
g |5 3| @ ol 8l g o e (8GR
g W c: 0 4 | om (o] miP: P
o - al O ol E o O HI G + “
o —t - Al © i Ll 3] ol » nloni-A] o
1T == et I B st B R R
N R I E R D E R
o o @i O g|l-ielzlo] © | o oo ojbiwi g
ni o ol o G e 2] @ cl 2o v wl-ti-d; @l Of .
| &y = — (] —i g mi >y O = Nsl B! @f i MW
U O+ 1] Lih . @ |l &1 alc v groiglelo Lol @
0wl o A O~ PO R il O | M| MIH| 0 E;00 O
a1 01 —1 M @] H b [ o B = | Ctn o) @ o o] O ¢ P d
POt @ Mikdl @ M oy P~ Pl oAl oy
ol &kl & 12kl 5 Slais 5|8l B |5lElslSERAE 8
ﬁgfﬁgévzazyzmvemmmoamaz.q




After the conpletion of the photoexposure, the 15 photeoéxposed dielectric.
| ayer was treated by a shower devel opnent for 1 minute w t 21 Marclapisous
solution of 0.50 .by mass of sodium carbonate (30C) as the devel oper.
Ther eaf t eSFt#é di el ectri ¢ | ayer was washed with ultrapure water to r enove
t he uncured area, which had not been 20 exposed to ultraviolet irradiation.
Thus, a pattern was formed. (4) Curing of dielectric pattern The patterned
'dlelectrlc | ayer on the printed wiring board was cured in an oven at 200C
for .30 minutes to form21 March 2006 SH977 104 a dielectric pattern on the
printed wiring board. The patterning properties and dielectric properties
of . the obtained dielectric pattern wer e neasured by the above nethods. The
_results ar e, ho i.n. Tabl e . 5. {Exanple 15 hotosen5|t|ve coqposition
for forni nGaih I(QﬂWQ%?“ﬁh§§ﬂﬁ’ %9 Qﬁ CrFRg 93 9n Tabl e
5in the -sanme manner as in Exanple 14. A hotosen5|t|ve dlelectrlc | ayer
was formed- in ghEhﬁ@&ﬁeygnefl?nﬁaddswheﬁeégeeﬁOQQOﬁﬁetéEXﬁﬁebdildeveloped
‘and cured in the same manner as in Exanple 14 to forma dielectric pattern,
except foExdvelese 146fl 7t hadaPefermreparkechrgdmpodi-Ri.on. The resul t ant
dielectric pattern was subjected-to the neasurenents of the patterning
properti exndidyatii®] ealruielROQ@N)ti es. The 15 results are shown in Table 4. -
(Exanmpl e 16) A photosensitive conposition for formng a dielectric was-

prepar®d i1 3the, M op NG FAdR | a%%@f’cié's Tgtbéaf‘dé Hathel NG SRITE, PRI 1 AS i N
Example 14. A photosen5|t|ve electrlc O layer was fornmed in a thlckness

AOf Sm and theﬁ%%It%Ekal Chemicals Co , Ltd., mean particle
b - diameter:_oglpm, dtelectric censtantt-SOO) |
A-3:barium titanate nanopertieles'(Nisshin Engiﬁeering'
Inc., mean particle_diameter: 0.03pm, dielectric
10 cOnstént:-éOO)
| A-4:barium titanate particlées (TOHO TITANIUM CO., L-TD.,
mean particle diameter: 0.1pm, dielectric cohstant:
400} |
A~5:titanie nanoparticles (trade‘naﬁe: RTIPBC available
ﬂit 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: cc)polymetr prepared from n-butyl methacrylate, 3-
hydro#ypro@yl methacrylate and methacrylic acid in

60/20/20 ratio (% by mass) (Mw: 100, 000)



‘subj ected

' phot osens

phot oexposed, devel oped and cured in the same manner as in Exanple 14 to
forma dielectric pattern, except for the use of the abové@ipiapar?edp
conp03|ti§€.7The resultant dielectric pattern was subjected to the

nmeasur ene 470f the 21 March 2006 SF-877 105 patterning properties and
dielectric properties. The results are shown' in Table 4. (Exanmple 17) A
phot osensitive conposition for formng a dielectric was prepared in the
mxing ratio listed in Table 5 in the gAMe manner as in Exanple 14. A
photosensitive dielectric |ayer was t8ed in a thickness of .3m and
t hereafter phot oexposed, devel oped and cured in the sane manner as in
Exanple 14 to forma dielectric pattern, except for the use 10 of the
above- preE?ﬁSQ ﬁ&”ﬁ&éiﬁ%oﬂthgiﬂs iéﬁﬂh&aﬂhs&uﬁé@é&%&bﬁ PgEegLn was

te o.LHe neasrr ment ﬁ? the “patterning proper?les and dielectric

properties.. The result re-shown_in Table 4. (Reference Exanple 1) A

hot %Frie Eﬁﬁﬁ%§5¥fé$b¥%?a?%rEfﬁ%CEYd?%ﬁecgric was prenged i% the
mxing ratio listed in Table 5 in.the sane manner as in Exanple 14. A
phot osensPhptepalwnerizationadai thasorodfdli:in a t hi ckness of 7m and
t her eaf ter photoexposed, devel oped and cured in the sane manner. as in 20
Exanpl e 187td:f orhemzyl et edimethphenena-lekteprrpbeline phenydl —t he
above- prepared conposition. The resultant dielectric pattern was subjected

" to the neasurenmpatsnofitdheepatterning properties and dielectric properties.

The results are shown in Table 4. 21 March 2006 SF-877
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-I), 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 ratio listed in Table 5,

20 were kneaded together in a bead mill. Tﬁen, the mixture

was filtered through a stainless steel mesh (500 mesh) To

vield a photosensitive composition for forming a dielectric.



106 (Reference Exanple 2) A photosensitive. conposition for. formng a
dielectric was prepared in the mixing ratio listed in Tabl2d Marcm268® sane

manner. asggqggxanple 14. A photosensitive dielectric.5 layer was formed in
a thickness of tmand thereafter photoexposed, devel oped and cured in the
same manner 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 tq% 10 patterning properties and:
dielectric properties. The results are dhown in Table 4. 21 March 2006
1SF-877 107 4-){o r7: 4-JD.Q0 T-ALO CD a4tdW~1 Co (D Erii O !}l fdsd N~. N
COVit).{O0~f) "r { rl pp-ri SInMI{ E-4]1 44-J ) r- H(14 3 'Cl)WV

{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
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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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(Reférenée'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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What is ¢claimed 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 photosensitive composition for forming a dielectric comprising
(A) titanium-containing metal oxide particles, (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 quinonediazido
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.
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4. A photosensitivé composition for forming a dielectric comprising
(A) titanium-containing metal oxide particles, (B) an alkali developable
resin, and (C) an additive, wherein:

the titanium—coﬁtaining metal oxide particles (A) comprise
titanium-containing metal oxide superfine particles (A-I) having a mean
particle diameter bf 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

the additive (C) comprises a photoacid generator (CS5).

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.
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7. The photosensitive composition for forming a dielectric as

claimed in any one of claims 4 to 6, which is 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.

8. The photosensitive composition fof forming a dielectric as

_ claimed in any one of claims 4 to 7, wherein the alkali‘ developable resin
-(B) is at least one 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.

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).

i
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10. The photosensitive composition for forming a dielectric as
claimed in claim 9, wherein the titaﬁium—containing metal oxide
superfine particles (A-I) are contained at 1 to 30 parts by mass and the
titanium-containing m;:tal oxide fine particles (A-II) are contained at 99
to 70 parts by mass on the basis of 100 parts by mass of the titanium-

containing metal oxide particles (A).

11. The photosensitive composition fof forming a dielcctric as
claimed in claim 9, wherein the titanium-containing metal oxide
particles (A) are contained at 20 to 95% by mass, the alkali soluble resin
(B2) is contained at 1 to 60% by mass, the compound having an
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.




108 What is clainmed is : 21 March 2006 1. A photosensitive conposition for
formng a dielectric conprising (A) titanium containing neaMavoh 2606
particles, (B) an al kali devel opabl e112esin, and (C) additives, wherein:
the al kalt devel opable resin (B) conprises an alkali soluble resin having
a phenolic hydroxyl group (B 1); a nd the additives (C) conprise a conpound
havi ng a qui nonedi azido group (C 1), a conpound containing at |east two

al kyletherified amno groups in the nolecule (C2) and a thermal acid

gener at or 13.C3) The phatpdesistizes sotiposittomfos fernomef @diflectriags a di el ectric
conprising (A) titaniumcontaining netal oxide particles, (B) an al kali
devel opabtlaimeddhranyatitk c€:14idd ¢ ity a2, wieehi thie dlkaliaddlable gawel opabl e
resin (B) conprises an al kali soluble resin having a phenolic hydroxyl

group (B dB2) andrddie saidkdd ¥iin (ke o280P CbSistid PRReLPRWRY a

qui nonedi azido group (C 1), a conpound contal n ng .at | €ast” two

genar at or ¢yt SRRt HRUAB ST o RSBk FE Gl R I3 ERI, O Consi i ve

conposition for formng a dielectric as clained in claim2, wherein the
crosslinked fine particles (C4) have a nean particle diameter of 30 to
500nm 109 21 March 2006 4. A photosensitive conposition for formng a

di el ect ri E4conphe phetesenajtive camnasitionfar fmmingea diclssirifeaparticl es, (B)

an al kali devel opable resin, and (C) an additive, wherein: the

titani umclammadnnrgpynenabf cldides Pao t1i3¢ vesereél) throopmipeandthavdng am cont ai ni ng
met al oxide superfine particles (A1) having a nean. particle dianmeter of

| ess t haneiyl&iicaiy unshaithtéd SRAIR{ONE: AEhath) @fg@efddﬂﬁp@@ﬁtﬂj cles (A-11)
having a nean particle dianeter of not |ess than 0.05m and
15. -~ The photosensitive composition 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




the additive (C) conprises a photoacid generator (C5). 5. The
phot osensitive conposition for form n? a dielectric as cl &ifidadchi B0GH ai m 4,
wherein the titanium containing netalltdxide superfine particles (A-1) are
contained at 1 to 30 parts by mass and the titaniumcontaining nmetal oxide
fine particles (A-1l) 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).
6. The photosensitive conmposition for formng a dielectric as clainmed in
cl ai m 4, wher ethe adiEtiviet(&)i compusea phogoaatgdenexattde (Rt i cl es (A) are
contained at 20 to 95% by nmass, the al kali developable resin (B) is
contained at 1 to 60% by nass and the photoacid generator (C5) is
contained at 0.1 to 30% by nass. 110 21 March 2006 7. The photosensitive
conposi tipn f iGN j | < aims 4 to
o7 forhé ?H@t@&r@n@@hﬁﬁ%fé&figﬁ as ﬂl%’ihﬁ?(ﬂy hﬂ Bl 18N hih &

6, which is capabl'e of formng a eati ng at 500C or bel ow,
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di el ectric™loss ge no 4

conposition.far, formn ielectric as . claineq in_any one of clains 4 to
7, wher ei %eﬁférl&|h@a1mg%e%€f%a5|cgn§?§wf r{fé)aleﬁ%&ﬁn 2 pfielation sel ect od
fromthe IIg‘;i)(rgoup consisting of a (nmeth) acrylic resin, a hydroxystyrene
resin, a kwoysmgentafinot mopetiasPdr resin, a polyinide resin, a nylon
resin and a polyetherimde resin. 9. A photosensitive conposition for

formng a dielectric conmprising (A) titaniumcontaining netal oxide
particles, (B) an alkali developable resin, and (C) additives, wherein:

the titanigim cDRé photdEnIRiv trankfe flad bk ClftnddNn CITBF 1 7€ wherein
titaniumcontaining netal oxide. superfine particles (A- IS havi ng a nean

part i ¢! e MeUIRAF LI ERIC L08R @03 Alth LLiRNA!PAOBapRLY metal  oxi de

fine particles aving a an partic aneter o | ess than

Uiy anfortidifiid of 8 EhORIRLS 1M, Ly GOMBLIERe Hsi, EHdvaigk U0 © Tt

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.



the additives (C) conprise a conpound having an ethylenically wunsaturated
group (C6) and a photopol ynerization initiator (C7). 111 221 March2@B06 10.
The phot osensitive conposition for fdifking a dielectric as clained in
claim9, wherein the titaniumcontaining netal oxide superfine particles
(A-1) are contained at 1 to 30 parts by nmass and the titani um containing
netal oxide fine particles (A-Il) are contained at 99 to 70 parts by mass
on the basis of 100 parts by mass of the titanium containing nmetal oxide
particl es2Z.A) . Aldielddteicpiwithos eosidiictiee doilp dai whovh & alieleotnic mdptaingidel ectri c
as clained in claim9, wherein the titani umcontaining netal oxide
particl esfroA) tla¢ photskciisiteet abmifdsiPod Tor RIrass a dikkectikald cladheldl e resin

(B2) is contained at 1 to 60% by mass, the conpound havi ng an

et hyl eni cgl by Wirabrahiess ar )F'B &p@oﬂlsmgoﬂﬁéid%‘éﬂsﬁtvegg&néﬂr 39 by nmass

and the photopolynerlzatlon |n|t|ator IS contain at 0. 1 to 20% by
mass. 12 t.ose v lec c as
cl ai med |%ﬁgﬁeagﬁé& &%‘% % Fal i ﬁmlegl e mB’a‘%?%n‘g‘%"%

di el ectric by heating at SOOC or belomn sald dielectric haV|ng a dlelectric
constant of not less than 20 and a dielectric 1oss tangent of not nore than
0.1. 112 21 March 2006 13. The photosensitive conposition for formng a
dielectric as clainmed in any one of clains 9 to 12, wherein the alkal
soluble resin (B2) is aresin selected fromthe group consisting of a
(nmeth)acrylic resin, a hydroxystyrene resin, a novolak resin and a

pol yester resin. 14. The photosensitive conposition for formng a
dielectric as" clained in. any one of clains 9 to 13, wherein the conpound
having an ethylenically unsaturated group (C6) is a (nmeth) acrylate
conpound. 15. The photosensitive conposition for formng a dielectric as
claimed in any one of clains 9 to 14, wherein the conpound havi ng an

ethyl enically unsaturated group (C6) is.contained at 20 to 500 parts by




mass based on 100 parts by nmass of the alkali soluble resin (B2). 16. A
phot osensitive transfer filmconprising a substrate fil m adtiMarch 2006r of a
phot osensitive conposition for formi h§Pa dielectric conpri si ng
titaniumcontaining netal oxide particles (A), an alkali devel opable resin
(B) and an additive (C), said |ayer being provided in a thickness of 1 to
100mon the substrate film wherein: the titaniumcontaining netal oxide
particles (A) conprise titaniumcontaining netal oxide superfine particles
(A1) hawhg Ansaectrenictpast including the diclgeisic ashelaimedsm amdone of '
titaniumcontaining netal oxide fine particles (A-11) having a nean
particl e daanetl@rtod2.not | ess than 0.05m and 113 the additive (O -
conprises a photoacid generator (C5). 21 March 2006 17. The photosensitive
transfer filmas claimed in claim16, which is capable of formng a
dielectric by heating at 500C or below, said dielectric having a
dielectric constant of not |less 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 developable resin (B) is a 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 a
pol yetherimde resin. 19. A dielectric prepared fromthe photosensitive .
conpositions for formng a dielectric as clained in any one of clains 1 to
15. 20. A dielectric prepared by heating the photosensitive conpositions
for formng a. dielectric as clainmed in any one of clains 4 to 15 at 500C
or belowto cure the sane, said dielectric having a dielectric constant of
not less than 20 and a dielectric |oss tangent of not nore than 0.1. 21. A
dielectri.c formed with use of the photosensitive transfer filmas clai ned
in any one of clainms 16 to 18. 114 21 March 2006 22. A dielectric with a
conductive foil, in which a dielectric obtained



from the photosensitive conposition for formng a dielectric as claimed in
any one'of clainms 4 to 8 or fromthe photosensitive transf@l Marth2G06

clained in an¥ one of clainms 16 to 18 is forned on the conductive foil. 115
21 March 2668723. An electronic part including the dielectric as clained in
any one of clains 19 to 22. -ABSTRACT A phot osensitive conposition for

formng a dielectric of the present invention conprising inorganic
particles, an al kali devel opable resin and additives, wherein the
additives conprise a conpound having a Hﬁinonediazido‘group (C1), a
conpound containing at |east two alkyletherified amno groups in the

nol ecule (C2) and a thernmal acid generator (C3), or wherein the inorganic

particles conprise norganic superfggﬁ?gﬁéh&cles (A-1) having a nmean
Rac

parti.cl e dianmeter of less than 0. inorganic fine particles (A-11)

having a mean particle dianeter of not |less than 0.05m The conposition
can be caICinedAaPWQ&Wﬁ@@ﬁﬂéﬂQPuP@?PQﬁiqﬁﬂﬂné?ﬁﬁﬁﬂﬁﬂﬁﬂq(?I@%§;39ﬁ hi gh
~-di mensi onal: precision, said layer having a high dielectric constant and a
| ow di el ectirithd ges:saplts orpraniicded compni g ecterganin i tid &g r Giil ¢ part
prepared fromthe conposition. ‘ _ :
alkali developable resin and additives, wherein the
5 - additives comprise a compound having a quinonediazido group
(C1), a compound containing at least two alkyletherified
amino groups in the molecule (C2Z2) and a thermal acid
genefatOr (C3), or wherein the inorganic particles comprisé
inorganic superfine particles (A-I) having a mean particle
10 diaméter of less than 0.05pm and indrganic fine particles
({A-IT) having a mean particle diameter of not less than
0.05pm.
The composition can be calcined at low.temperatures.
to form a dielectric layer with high dimensional precision,
15 said layer having a high dielectric constant and a_low

dielectric loss. Also provided are a dielectric and an

electronic part prepared from the composition.



