: 3456789: ; <=>?@\BCDEFGHI JKLe3e4el( () 4031Ne6eTeU} BSF-877  PHOTOSENSI Tl VE
COVPOSI TI ON FOR FORM NG DI ELECTRI C, AND TRANSFER FI LM DI ELECTRI C AND
ELECTRONI CSPARTS 5 USI NG THE SAME FI ELD OF THE | NVENTI ON The present
tric,
il

invention relates to a photosensitive conposition for form i
t he conposition being 10 suitably enployable to forma panmm:m ’mm’
€
ate film and a diel ect¥¥¥ and

di mensi onal precision; a transfer filn13btained by appl yi ng
phot osensitive conposition onto a subst
el ectronic parts prepared fromthe conposition or the transf j
BACKGROUND OF THE INVENTION It is now a known technol ogy to '@W@,mmwmﬁma
hi gh dielectric layer into a nultibgés#lgg& d circuit board etc.
obtain a function of condenser or FR&-"The 20 hi gh-di el ect rf®®ayer
can be prepared by, for exanple, adding inorganic powlder of high dielectric
constant to a solution obtained by dissolving a thernosetting resin in an
organi c solvent: inpregnating a fibrous reinforcing material such as gl ass
fiber with thRHGESENDH IE eReQUPLT IBF- B PORMING hel BrEE¢TREhesANDf t he
thernosetting resin; and calcining the inpregnated nmaterial to evaporate
t he sol vent and CIRANSHER rERLN), HBEWERGEIRIG tANBSEDLEETRONICE iRARTS W th such
conventional nethods to obtain a dielectric layer 5 which has a high
di el ectgic constant, generally 2Q®ingordE €k which is at the sanme tinme
thin and has a | ow | eakage current. Further, various inorgani c powders have
been used in attenpts to obtain a dielectric layer of a high dielectric 10
constant. For exanple, it has been found that a dielectric |ayer having a
hi gh dielectric constant can r ition of an inorganic
powder, such as of Fe3O4 or ffﬁﬁﬁ&g# W#@gr bon, into polystyrene.
However, dielectric layers thus obtained, although high in 15 dielectric
constant, have alh¢ghr@sentciprentses solehas £Res BBAEPEEBShEgHEheat in an
alternating electric field. This heat generation causes deterioration of
mul til ayer cpmpasatdionr oirt fhomidyg et dielackudicng thke codimebedtipo bielimg and
further gives rise to troubles such as breakage of 20 joint by thermnal
stressl0 Aceatdabllyyempherabhaveobéenmpaophene raf wpaar highi dabinkhky cand
durability of the sem conductor boards. On the other hand, it is a known
met hod forg@@é&@%ﬂg a hirghsdiel eclni 5b@9mﬁbanbg_t @ﬁb@a&&hé dhel ectric layer
g

by SF-877 3 cal cining an inorgani c powder of dielectric constant at

hi gh t enpe - e : h | ci [ i ¢h,sho e carried
out at highﬁ%g%%§?352?2§ gﬁgggsl%g8gc§n§ﬁi§ %g% gga?gnﬁggﬁbegggppied to
uses where ,a 5 djelectri,c Layer is to be incorporated in W ring board
carrying ePéS??ShF&CpEPFS?h?ﬁg§?nﬁf HaggﬁegﬁeP%68§s%6P8 Fgeapply this
nmethod to versatile uses in the production of various kinds of

seni conducEBFPBBAF Y ﬂrsepéeﬁrBBFE?FnﬁlbWocess is a known method for 10
formng dielectric |layers. This screen printing process has been unable to
deal viah difficult demands for accurate pattern position that come from
the recent trends of boards toward | arge size and neticul ous structure.
Accordi ngly, there has becBAGKGBOUND OBr THE1INVENT3OWNSi tive conposition
for formng a dielectric which can be calcined at |ow tenperatures to form
a dielectric | ayet idahohas RnbwghtétieheTégycteonstanpoadte aal igHiel ectric
| oss and is patterned with high dinensional precision.

dielectric layer into a multilayer printed circuit board

etc. to obtain a function of condenser or the like. The

20 high-dielectric layer can be prepared by, for example,
adding inorganic powder of high dielectric constant to a
solution obtained by dissolving a thermosetting resin in an
organic solvent; impregnating a fibrous reinforcing

material such as glass fiber with the solution to make up



20 OBJECT OF THE | NVENTI ON The present invention has been nade in order to
sol ve the gbmye problens related to the prior art. Accordingly, it is an
obj ect of the invention to provide a SF-877 4 photosensitive conposition
for formng a dielectric which can be calcined at |ow tenperatures to give
a dielectric layer that has a high dielectric constant and a |ow dielectric
|l oss and is patterned with high dinmensignal 5 precision. It is a further
object of the invention to provide a photosensitive transfer film having a
| ayer of the above conposition, a dielectric prepared fromthe conposition
or the transfer film and electronic parts including the dielectric. 10

Dl SCLOSURE 0 TthHe IINENTIcON sAS of nésultthexfmage teaime ste ssitrpdyardedi cat ed t o
sol ving the above probl ens, the present inventors have found that a

phot osensi ;M@ i¢AMPYHd Adr{gnfa@lcd Mthtee ki Ll acd rdfagdrat el T ol oseast ti ve
transfer filmcan be calcined at | ow tenperatures not higher than 500C to
give a dielectric | ha Lgh die tric._cQqn -
dieIectricaﬁ§%§h§ﬁﬁqﬁﬁ{5&#ﬁgﬁkaggagg%?éngkihggp%F%nogggﬁgpplghﬁégﬁgss and
further which can be patterned w th high._di nensional. 20 precision. The
phot osensi S E&W@ﬁtﬁo&?lc&?ﬁﬂogés tichcﬂ%ﬁrb apéﬂtqltﬂ 1GaY%ali-sol ubl e
resin and an additive(s), the additives) is a specific kinds) or the

i norgan? c paitiches Raved shediehte YeedPTidraltol dadiegipdtler 20rHer more,

phot osensitive transfer filmis coated with the above SF-877 5

conposi ti oandThéiiahy erst iadn thes seeen tdarepltdtied debdthsor tlheseldakatjengs. A
first photosensitive conposition for formng a dielectric according to the
i nvention eoapkinges (A) 5 inorganic particles, (B) an al kali devel opabl e
resin, and (C) additives, wherein: the alkali devel opable resin (B)
conprises an al kajirtpelrUblga riesin iRaviyag ia RR{RRIASC navAr @edn AP iBl);
and the additives (C) conprise a conpound having a 10 qui nonedi azi do group
(C1), a co ont ai_ni at_ | t I ifi an . ps in

t he nol ecugg%(u%%t%a% éj%tt%grnrrtaal dg%‘ﬁ& cétgr?ecfa]t%ee% ?i% 8 IlrlﬁLq]thherH ]Tnelolregcgé)ILEL

phot osgnsi tive conposition, the alkal| devel opable resin (B),.conprises

D ot orLibi y COBSEATE kaF ProBKaHPLer e F iy PREa LBHEAOLIE EhgaEo Ry FLgT oty
(B1), and the additives (C) conprise preferably a conmpound having a

qui nonedi a2Pd8 Lgh@yE-NECH) Nighc Sisd@sd ontcanfiti tatcane s prgrared by

al kyl etherified am no groups in the nolecule 20 (C2), a thermal acid

gener at or @GR tdar erfosgl iimcadahilice Peada ] eqCAs oFr dfeaPabdy, at he
crosslinked fine particles (C4) have a nean particle dianeter of 30 to
500nm A sedemtreh@tfo Zeils idnd e actamgsiitritan dary ftordeneg aHow8ke@(7 6
dielectric conprises (A) inorganic particles, (B) an al kali devel opabl e
resin, andqfe)eat raddiltdyed:s Whelseiobt dited N g g Rilghclies (A) conprise

i norgani c superfine particles (A1) having a nean particle dianeter 5 of
jess hen B:09mand Jd aoiaane, [ Hagehd Gt drddor AV & ganpart ] ol o

di anmet’er of not | éss than 0.05n and the additive conprises a photoacid
gonerator £ek: Rl ALt RN SRS, (g SALed 10 &
This heat generation causes deterioration of multilayer

printed circuit boards etc. including the dielectric film,
and further gives rise to troubles such as breakage of

20 joint by thermal stress. Accordingly, there have been
problems of poor reliability and durability of the
semiconductor boards.

On the other hand, it is a known method for achieving

a high dielectric constant to form a dielectric layer by



contained at 1 to 600 by nmass and the photoacid generator (C5) is contained
at 0.1to §9§ py mass. I n the second photosensitive conposition, the alkal
devel opabl %S|n (B) is preferably at 15 | east one 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 yetherimde resin. Athird photosensbtive conposition for formng a 20
dielectric conprises (A) inorganic particles, (B) an alkali devel opabl e
resin, and (C) additives, wherein: the inorganic particles (A conprise

i norgani c superfine particles (A1) having a nean particle diameter of |ess
than 0.05 0L gani rij - h mean
particle gkggg%hggéfgﬁogn%kggngﬁaébgh§§n$@ h E§F1§§§6§Fo%§ %ga%gS|n (B)
conprises a ,kal | sol ub] e resin t he ditives, (C),conprise a
conbound. habi RgSEntEREERIFERFEal 157 %%EUrif%dt%aﬂm %ﬁsléﬁﬁlan
photopolynerlzatlon initiator (C7) Preferably the inorganic particles (A)
are cont ai WBdCht should beogayrhadsouthatahkahi teppPapprEuresi Aremoy i s
contained at 1 to 60% by mass, the conpound having an 10 ethylenlcally
unsat ur at edogotwp ({16 mest oahte mrest dbe CadplD=B086 hysemssheandat he

phot opol yneri zation initiator (C7) is contained at 0.1 to 20% by mass. The
al kal i ssol ybkeetesin (Beri ssptefpeabhyoapbestadseheat @driihgmobledgr oup
consisting of a (meth)acrylic resin, 15 a hydroxystyrene resin, a novol ak

resin and éaPQbYﬁét@1e&€§bﬂlcTB§rE9"pQHﬂﬂshaVﬁeré”bé%QYiﬁﬁb§§l$Ye to
unsat urated group( is preferably a (neth)acrylate conpound, and is

pref er abl y, gmggrﬂgg N £a500- 5351 50X UBS9,DaREC,gN(00 .03 L3 bY Mo

of the alka e resin e secon ot oSensitive

conposition, the i ani erfine partjcle A-1) are referam
cogPalned %er3opg Bngﬁr?g 59£h39§83ﬁ °th OFﬁaFéani% finepparticleg (A-11)

are contained at 99 to 70 parts by mass on the basis of 100 parts by mass
of the inorgani cApa¢¥eel R INGMPTHr@CeRF. i1The kmovyameEhpdr £PEl es (A)
preferably conprise a titaniumcontaining netal oxide. Preferably, the
secondOor fhiminphdiesensritveagenposiThion serempaht mmboing opnoagssa
dielectric by heating 5 at 500C or below, said dielectric having a

di el ectri cheenbéant upbbbet tbedsal hantR0dandiaullt elenbhhde lFessatangant of
not nore than 0.1. A photosensitive transfer filmaccording to the

i nvention b§t€e§Hb§BE§E§oﬁ'{Hb@ngoﬁe|§¥8h QﬁearéQeHBOE9§ﬁB§'bEV%oards
conposition for formng a dielectric conprising inorganic particles (A, an

al kal i devgggggglfiggglgbégbag. mgglg gbggvgtgg tu?gld | ayer bei ng provided

in a thicknéess of err)m on t e substra [m wherein: the

i norganic parti conprise inorganic 15 Super ipe particles (A1)
havi ng a nean pa#??%%éﬁ t%ﬁeﬁ? gab?%%n %@%? g fn%rganlc flne
particles (A-11) having a nmean partlcle dlaneter of not less than 0.05m
and tHhe adePProgele}tEbapFPBRIS Lt bABL 63Ei O4BHRP af oA LBESTL 26 PPéFBrably,
the photosensitive transfer filmis capable of formng a dielectric by
heati ng atc&00ceofabelined ahiHodi bPrperptuhasi hg &odinekedieilectoast ant of
not less than 20 and a dielectric |oss tangent of not nore than 0. 1.
SF-877 9 | bhayae phatokassathightdaaséetricl apnshentnandaai ¢oparticles (A)
preferably conprise a titaniumcontaining netal oxide, and the al kal

devel opabl @i éeektr{ B) 168s pagdei abpytactastinuseheri g8 HimBhkRBngLOUP
consisting of a
preClSlOI‘l .
20
OBJECT OF THE INVENTION
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



5 (nmeth)acrylic resin, a hydroxystyrene resin, a novolak resin, a polyester
resin, a pgkxym de resin, a nylon resin and a polyetherimde resin. A
dielectric according to the invention is prepared fromany of the first to
third photosensitive conpositions. 10 Preferably, the dielectric is
prepared by heating the second or third photosensitive conposition at 500C
or belowto cure the sane, and has a dielectric constant of not |ess than
20 and a dielectric |oss tangent of not nore than 0.1. Also preferably, the
dielectric is formed with 15 use of the photosensitive transfer film The
dielectric may be a dielectric with a conductive foil, in which a

di el ectri cpbbtaiseed itiom thapsadaidnpfotrofersiiniovea chilesitinion wridhr om t he
phot osensitive transfer filmis formed on the conductive foil. 20 An

el ectroni ¢ par beacaakdhag L@ the it Yrg%tr'a@.%r'e@dt@%ﬁ\h? Aigl eicddd 6.c
PREFERRED ENBODINENTS OF THE | NVENTI The detail ed description of the

i nvention Wallo DegLy 1aSFa8hEe0 iR alanatian gl dhe phahpsensitive
conposrtrons For ormng a dlectric he phot osensitive compositions can
be prepare kneadi ng i norgani c rticles an aI al i developable 5
Cosn (8) BELEEEA LPoBs P S AR O b R Pt e S | i 1. a
m xer, a honom xer, a ball mlIl or a bead mill. <F|rst Photosensrtrve
Cbnposriroﬁrﬁ§ﬁSF@Pﬁlnﬁtt}éléc?PFEBe¢h@b$??§tOﬁhé@@séﬁ§ﬁ@¢§@“¢6ﬁposrt|on
for formng a 10 dielectric conprises: (A) inorganic particles; (B) an

al kal i develropablee ar pbioti owlensh tilyeart ralnisdleir £ollublhevigs) ra Hasiary «f phenol i c
hydr oxyl group (Bl); (C additives which are a conpound having a 15

qui nonedi azheo agoRrep cofbps it ioanpaurd elertaiini g adadehsirdmthe

al kyl etherified am no groups in the nolecule (C2) and a thermal acid

gener at or E%sa@qoapblrorﬁallxr@%)feqrqm niged fdinedadicIgs@nd ( D a
sol vent en necessary, this first photosensrtrve conposition may

contain angk@e&dgqg Eh%edgghe% s an epoxy conpound, an adhesion

auxi liary or aléeveli gent. he ‘first phot osensitive conposition thus
pr epar & is in paste fornrmnth a fluidity sufficient for coating SF-877
applic ions. ldeally, the viscosity thereof ranges from 10 to 50, 000
nmPa.s, and preferably from20 to 10,000 nPa.s. Hereinafter, each conponent
of the first photosensitivPISGHISURE OF HHE IFVENLIQN od. 5 (A) Inorganic
Particles: The inorganic particles (A) used in the first photosensitive
conposi tion desi Rabhyrhavetaodi eneeernestoasudyt deldigattddeds tslodivizg,
preferably not |ess than 50, and nore preferably not |ess than 70. The
upper |im thef abdveherdbelast, r ithec preisant iisiveoit qray tHaowd afdund ithdteds That
is, there is no problemeven if the dielectric constant is as high as

30, 000. Theheieariie iRar domRs itAbrarme rprefrariak] \a Rardli«d@s Ofora aet al
oxrde particularly those of a titanium 15 containing netal oxide. The

Ui tanjyim gontalBhag cpptal sarides yaad Rerebl Iefielindd £ ogpound that

contains t tanrunran oxygen as essentral el enent s. Preferred exanpl es of
the titani um cont |n|ng t i_ncl ﬂe a tltanrun} arnrn nononet a
oxi de whi cﬁeﬁ‘é’ﬁtré‘ HEEE f‘gﬁ 3&19 a heRe 5§ ¢ hBt dtVFc % ﬁf: F& forma
crystalline structure or a %Qrunrcontarn|2$lco ound oxrde

ch
contai ns t itBARFumandPasoeh ﬂ GHelectErene diefectric

titani um containi ng nononetal oxides include trtanrunrdroxrde based
conpounds, la@sischngi Bl lpavdeakage current in spite of small thickness

and further which can 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 specific mean particle diameter.

The photosensitive transfer film is coated with the above



SF-877 12 an anatase structure or a rutile structure. Exenplary
titani um cqptggh ni ng conmpound oxi des include bariumtitanate-based, |ead
titanate-based, strontium titanate-based, bismuth titanate-based,
magnesiumtitanate 5 based, neodym umtitanate-based and cal ci um
titanate-based conpound oxi des. The "titani um di oxi de-based conmpound” is
defined as a conpound formed fromtitaniqum di oxi de alone or fromtitanium
di oxide and a minor additive. This conpound 10 retains a crystalline
structure of its principal conmponent, titanium dioxide. These definitions
apply to other nononetal oxides. The "titani um containing conpound oxide"
nMeans a corRapodi®Xicte Wehehinsehei BRdhhEOReant icoaipilefecobhakld ke 15
nononet al oxi de and at | east one different nmetal oxide. The conpl ex oxide
is free of A T ural units. For the titaniumcontaining neta

oxi de for #%%%ﬁgqgﬁé%ﬁgﬁ$norganic particles (A) of the first photosensitive

conposition, a titanium dioxi de-based conpound w th 2Q rut,ile structure
and barium titan8t &¥4P Bh@ﬁ@ﬁ?@&l oiTg Q%%EhﬂQMﬁaﬁ)tﬂﬁﬁﬁﬂg 6ki de and
the titani um containing conpound oxide, respectively. O these, barium
titanate cadeBecaid @ncading: dfeftdis ynyssttion gmpra ses THe i nor gani c
particles preferably have a nean particle dianmeter of 0.005 to 2. Q(err)m
nmor e pref edablrga®ic? pagti.cesy,r )M) s 141l kerlef edentd Yooz tresQrg( exnd m and
particularly preferably 0.02 to 0.3m Further, the inorganic particles 5
preferably (ravadaiPares,r athexribw. wei ght - average particle dianmeter, Dn:
nunber - average particle dianeter) of not less than 1.05, nore preferably

not less than 1.1pestilllaiRr gfeiablupiet deassh thgn dbrpriakd Rartdiouarly
preferably not less than 1.25. Wth the Dw Dn ratio being |l ess than 10

1. 05, thos Lelectr] rtj.cl i ) V. i d ity en a
dielectri c%logygrl%i éfe o%r%c?t\}tlﬁllgﬁ%s?hteﬁgpqt e&%%&%%u%en@%y ?%ﬁ;r ease.
The inorganic particles (A used. in the.first photosensiti,ve conposition
Ty be i o tho ShEBE GERISEVEGd 1 BB LSS B CHTRAY FATEE fo spher o
granul e, plate, scale, whisker, bar or filanment. O these shapes, the

i nor gah¥ ¢ SATOAIESs aFricke SIUP H&SE ra 3 FRMRAHIY GRTHMRITEING Rttt scal e
shape. The inorganic particles (A in the above shapes may be used either
singly or itwocedkivdatingr idti edvar2@cognesies kimdshe Tl dnwdrggalifid) pard izl es
(A) to be used in the first photosensitive conposition nmay be synthesized
by, for examplréalaagdsl pleaserguoacegss,) .a sol -gel process or an RF plasm
process. when the inorganic particles have been SF-877 14 synthesized by
a gas phase processihhey r&an phe tdisepeisedd ompeditarn, by means of a
conventional dispersing nmeans with conbi ned use of a dispersant, a bead
mil, a kneader phedidt:PLesulcBaReEDgeUiZer (B0 dbdlilapied ARy i mry

5 particles. Preferably, the first photosensitive conposition contalns the
inorganic particles (A), at, 20 ta 85% by mass., nore. preferably 30 to 850 by
mas. ha B Prksid i) S0 1 man B e S AR of the
total amount of 10 the conmponents (A), (Bl), (Cl), (C), (C3) and (4).
(Bl) Al kal i(BddruBPg Resin Cont ai ni ng Phenol i c Hydroxyl G oup: The al kal
sol ubl e resin having a phenolic hydroxyl group (Bl) (hereinafter referred
to as the "phenothe pesiifives BE)" Forprigse onefiariably Bscopweresknsi ti ve
conposition is preferably a novolak resin but is not particularly limted

having a quinonediazido group (Cl), a compound containing

at least two alkyletherified amino groups in the molecule

20 (C2), a thermal acid generator (C3) and crosslinked fine
particles (C4).
Preferably, the crosslinked fine particles (C4) have

a mean particle diameter of 30 to 500nm.

A second photosensitive composition for forming a



t hereto. The novol ak resin can be obtained by condensing a phenol and an

al dehyde igFg presence of a catalyst. Exanples of the phenol used herein
i ncl ude phendl, o 20 cresol, mcresol, p-cresol, o-ethylphenol,

m et hyl phenol , p-ethyl phenol, o-butyl phenol, m butyl phenol, p-butyl phenol,
2,3-xylenol, 2,4-xylenol, 2,5-xylenol, 2,6-xylenol, 3,4 xylenol,
3,5-xylenol, 2,3,5-trinethyl phenol, 3,4,5 trinethyl phenol, catechol,
resorcinol, pyrogallol, a SF-877 15 ngphthol and (err)-naphthol. Exanples
of the al dehyde include fornal dehyde, parafornmal dehyde, acetal dehyde and
benzal dehyde. Exenpl ary novol ak resins obtainable fromthese 5 include
phenol / f or C ol; resi. LLLformal dehy .
condensateg%%ggPégﬁFeggﬁgqggggpR§XOFﬁ§§8%tﬁgfpﬁgﬁﬁgﬁgghyéggcgﬁhéﬁ%ﬁf@
novol ak re insl EX leary.ghenoli? esinsﬁgg ). otheb t han the novol ak
resins i ncPGHe BBP§ Fdr6RySr yPBAe (Ceofll § YWher 88FI1H°
phenol / xyl yl enegl ycol condensate resins, cresol/xylyleneglycol condensate
resins and phenot%ﬁié?@F@BéhFaﬁ@éhécééﬁdéﬁéaFémPééﬁﬁs}nPﬁG?ﬁéCfirst

phot osensitive conposition, a phenolic |ow nol ecul ar-wei ght conpound

(herei naf t supthéihphenaiticles d¢arpouhdvillg) 'a) mebhepatharleheiab@tephenol i c
resin (Bl) may be used together with the phenolic resin (Bl). Exenplary
phenol ixc coeppoURds thAG! WdesAmtandi hﬁe&gé)ﬁq'cpfﬁml thapges (A-11)

4, 4' - di hydr oxydi phenyl et her, tris(4-hydroxyphenyl)nethane,

1, 1- bi s(4- cQxyph ) - e e, Aris(4-hyd phemyl ) et hane,
1,3-bis[1-?ég%§8r%X&%ﬁényéfgggggtE%F@%E%E]ﬁgn?gge?e%¥9?§?é[?5?§ph'

hydr oxyphenyl,) - 1- met hyl et hyl ] benzene, 4, 6-bis[1l-(4
hydroxypheﬂé?)-l-nethylethyl]-1,3- di hydr oxybenzene, 1,1

bi s(4- hydr oxyphenyl)-1-14-~l| - (4-hydr oxyphenyl ) - | . SF-877 16

et iyl of 1) phoRE] SERARSveml) 100mD 25 SRSt P ORPaFS Sy FRBRFAA A -
Preferably, the phenolic conpound (bl) is contained at 0 to 40% by nass,
nmore preferably Bregegebdy hassinandapact pegtaclespldi epsBl gonteanggdo by
mass 5 based on the total anmount of the phenolic resin (Bl) and the
phenollicc cetrp2Ondo( BLE. byt massnetbssalkatliatdetvied ophenel resraesi(®)( B¥) have a
mass-average nol ecul ar weight of at |east 2,000, particularly from 2,000 to
about 20, 088ntkAneansitder abi g0318yohalkesandt it phbebaBk dsjeele rartenerti es
and heat resistance of the resulting dielectric layer. The first

phot osensi {£ye ggngggkgﬁggdcg@tgtmstghgpgh%@ohbgsng5|n (Bl') (and the
phenol i ¢ conpound (bl) en it is used in conbination) at 10 to 500 by

wh
mass, and 15 preferahly 9 ; al _anmount of the
conponents (A, Eﬁl??e(8%%9B?C§$§%?%ﬁﬂgﬁ?&§% %?Qp%%&?#o en the conposition
contains the phepplic.resin (Bl) in the above oportio t dielectric
| ayer forned froﬁg?hél%SiﬁOQEY?%ﬂpﬁg ee%ﬁ?ﬁpt(gssgffPE?gﬁFangeﬁgpabiIity
by an 20 al kal i ne aqueous solution. (C) Conpound Having Qui nonedi azi do
G oup:15Thel@dfpoORE KEFilRg S&LEGFRENEACEZITHS JLOUP CCDFifkensi Raf ter
referred to as the "qui nonedi azi de conpound (Cl)") used in the first
phot osensi {hgeh¢erpydici orsis,an hySEo8YRtYZeast eesfior med nisgtodeén ei t her
1, 2- napht hoqui nonedi azi do-4 sul fonic acid or
1, 2- napht hpgeihpnadpadiyéstersukbani c aapod ydnd de cespaynd hagliong rafs ineast
one phenolic hydroxyl group. The conpound having at | east one phenolic
hydroxyl ggp4pPai po2yReheRamtiveukashy.limted; preferably it has a structure

represented by any of the follow ng formulae: X
A third photosensitive composition for forming a
20 dielectric comprises (A) inorganic particles, (B) an alkali
developable resin, and (C) additives, wherein:
the inorganic particles (A) comprise inorganic

superfine particles (A-I) having a mean particle diameter

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



(1) wherein X1 to X10 independently denote a hydrogen atom an al kyl group
of 1 to 4 carbon atons, an al koxy group 1 to 4 10 carbon atons or a

hydr oxyl ¢f&i provi ded, however, that at |east one of X1 to X5 is a

hydr oxyl group; and Ais a single bond, 0, S, CH, C (CH3) 2, C (CF3) 2,
C=0 or S02; xt, xt~ (2) Xt X1g wherein X11 to X29, which may be the sane or
different, are 15 the sane definition a? X1 to X10 provi ded, however, that
| east one of X11 to X15 is a hydroxyl group; and RL to RO independently
denote a hydrogen atom or an al kyl group 1 to 4 carbon atons; SF-877 18
X~Q X~Q X~n X~, X27 32 (3) wherein X25 to X39, which may be the sane or
different, are the sane definition as X1 to_.X10 provided, h , that at
| east one RAVIPS 3 U9 RaL T Hhfyr e hupt dhdF tHat® a?h%nl g\'gggﬁﬁhe of X30
to X34 is a hydroxyl group; and R5 denotes a h dro%ip atom or k;ikyl
group 1 to 4 carth adikeds; devedorpbbe 452344 B IXACTSRIOL S84 a8 58\ /

i X65 Xs~ ~ Xs6 X654 X53 50 51 (4) wherein X40 to X58, which may be the sane
or differeswlulbte tédeisatBR)defamdti on as X1 to X10 provi ded, however, that
at SF-877 19 least one of X40 to X44 is a hydroxyl group, that at |east
one of X45 t0 X4fhd Saddiyidreaxy(C )grannp ainsk tdhatorgioredsttavieg ofin X50 to X59
is a hydroxyl group; and R6 to Re independently denote a hydrogen atom or

an al kyl groy lénf@af]f)?aﬁrpé)é‘c@a%@ﬂsgré@ﬁ X66) (BddWaerein X59 to X72, which

may be the Sahe or different, are the sane definition as X1 to Xl o
provi ded, however. that . : 9yto X62 is a hydroxyl group and
t hat at 108m%5g?o%%%e5%z@%ghf§§§529$28% ﬁ?d%oxyl group. Exanples of the
gui nonedi azi de conpound (C1). .inc)ude esters_of. ejthe -

1, 2- napht hoqui noRERtt $53RAoL4-HHf I TIA G B H181d8%a) are contained
1, 2- napht hoqui nonedi azi do-5-sul fonic acid with aﬂé of B2) .

4, 4' - di hydabx90i bheA§t Ny Heges , 4the-alkpdio29drBhenyPatRedB2152S

2,3, 4-tri hydroxybenzophenone, 2,3,4,4' tetrahydroxybenzophenone,
2,3,4,2", 4copeaiabydabxybenzodphenygnwasss i sha- AgEPeRpEhBAYLFefRane,
SF-877 20 tris(4-hydroxyphenyl)ethane, 1,1-bis(4-hydroxyphenyl)-1
phenyhﬁ&ha@@hﬁieﬁiehiﬂi-ﬁﬂsaydraxgﬁhgnyhp-1C6Ethyleohyaﬁbedzehep-l to

1, 4- bi s[ 1- (4- hydroxyphenyl ) -1 met hyl et hyl ] benzene,
416'biS[1'%89h%2rﬂﬁ¥9begﬂﬁ)tﬂe5 HBEBﬁbﬁyhﬁkhzaiiBndﬁhydﬁekwhenzémeisand
1, 1- bi s(4 hydroxyp eny|)-1-[4-(§-(4- ydr oxyphenyl )- 1

contained at 0.1 to 20% by mass.
The alkali soluble resin (B2) is preferably a resin
selected from the group consisting of a (meth)acrylic resin,

15 a hydroxystyrene resin, a novolak resin and a polyester
resin. The compound having an ethylenically unsaturated
group (C6) is preferably a (meth)acrylate compound, and is
preferably contained at 20 to 500 parts by mass based on
100 parts by mass of the alkali soluble resin (B2).

20 In the second or third photosensitive composition,
the inorganic superfine particles (A-I) are preferably
contained at 1 to 30 parts by mass and the inorganic 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



met hyl et hyl ) phenyl ] et hane. Desirably, the first photosensitive conposition
cont ai ns t@ﬁggyinonediazide conpound (Cl) at 10 to 50 parts 10 by nmass, and
preferably to 30 parts by nmass based on 100 parts by mass of the
phenolic resin (Bl) (or the total anmount of the phenolic resin (Bl) and the
phenol i ¢ conmpound (bl) when they are used in conbination). Wen the
proportion of the quinonedi azi de conpourgd (Cl) falls bel ow 15 the | ower
limt, the retention percentage of |ayer in non photoexposed areas may be

| owered and the inmage nay not be obtained accurately as designed with a
pattern mask. \Wen the proportion of the quinonedi azi de conpound (Cl)

exceeds theayppetrnbi thbrghhecpahtennlesy (he gete%ir@m(t%g@o@@éits@eam .
conposition nmay foamduring the curing process. (C2) npound Cont ai ni ng At

Feast Two '%"kcﬂnﬂttﬂg—rciofnit%qrﬁrﬂg{]%%(’lﬂ%él{%éwb' ecule (Curing Agent): The

conmpound contai ning at 1 east rified amno groups in the

nol ecul e (C2) (hereinafter referred to SE-877, 2 s the ."curing agent
(C2)") used in t%éefﬁféﬁﬁébn33§iF@&ﬁnﬁoPﬁstgéqg<§h§iﬂ%qﬂﬁﬁ%dvﬁbent (curing
agent) which reacts wth the phenolic resin (Bl). Exanples of the curing
agent (C2) GomEAsdE ignt Ay SRR P EMSodndstie ket s By heating

(pol y) met hyl ol at ed nel am ne, (poly)nethylolated glycoluril,

(pol y) net hytolsa@oed benzeyunanasiene dndlépokyrnbblyihgl at edeleearicn whi ch all
or part of active nmethylol groups have been al kyl etherified. Exenplary

al kyl groupsnstentde fneictyllesad Han A0 yWncanrd diiedddtasi ¢ Heyssoftanbentcuri ng
10 agent nmay contain an oligonmer conponent resulting from parti al

sel f - condensat{ AN nfret e 4 tg.0gen- cont ai ni ng conpound. Exanpl es of such
curing agents include hexanet hoxynet hyl at ed nel am ne, hexabut oxynet hyl at ed
Te) A ne: | telr gt BRXYRRLG i FLueUel] 13RSk kAP IO oRt hy at ed
glycoluril. These Curing agents ( may be ised either singly or in

conbi nation of two or, nore kinds. Desi.rabl the first.photosensitive
oot 1 o WERHe 1Ehé GUITHT hger WP e LG Por t o by vel oht, 20
and preferably 5 to 50 parts by weight based on 100 parts by weight of the
phenol 1@ r @Gt oEBsitdve MR t bt JFeHE Dbl edesic (B1) and the
phenol i ¢ conmpound (bl) when they are used in conbination). Wen the
proporti on a¥mpirhie icugr imgp ragpamitc (Gt falldss (Bal,ovart el Kaphierdgvatiapakilve

SF-877 22 curing cannot be effected sufficiently to result in | owered

di el ectri c qysdper(B)eanaf drheadairteidrgpr @yctsaiheraaasr theimpy qpardiided aver t he
upper limt my |lead to deteriorated patterning properties or heat

resi st ance. (5 eyl | (ﬁﬁﬁpr e ER | £ a6 d Warnerator (C3)
(hereinafté%§¥5%%%f§§,CFg]égﬁiﬁé 'acfﬁigéne}gﬁgﬁn%g%?g?gﬁged In fﬁ% first
conposition may an nemnat ac Qﬁ%ﬁ ted at
appropriate tenpgﬁgtE%gggggsqug%ng%ﬂ%% gégc?%Tgﬁﬁﬁgigfbs tr£$§of i ncl ude,
but nof_limted t.heretaq, .sulfoniumsalts, diazoniumsalts, .

hal oge#corﬁué)lerﬁftﬁ&ecé)ﬁﬁ'&}r? sesan{f‘-gedl fénare CorpoundsE® czlegedr%ealmaetteecf acid
works as a catalyst to accel erate the reaction between the al kyl et her
groups in tdfe lafs igaggéht0 e 2nchd "HEPHENHine PREEG e B~ I Exanpl es of
the acid generator (C3) include benzyl nethyl phenyl sul f oni um

hexaf | uor od@tviimgnat eealve pad tiist ey | Gieargdesuloffo maim Iesafihaosy dbHdshat e,
benzyl met hyl phenyl sul fonium tetrafl uoroborate, 20

benzyl met hymahenyl sul fonium tri fl uor omet hanesul f onat e,

benzyl (4- hydr oxyphenyl ) net hyl sul f oni um hexaf | uor oant i nonat e,

benzyl (4- hydr oxypleawk)i fraty | @l fongriseexal [gHyopiwisphpdsrator (C5) .
benzyl (4- hydr oxyphenyl ) net hyl sul foni um t etrafl uor obor at e,

benzyl §4- hydr oxyphery-LpBthy sy ¥té¥ensitive transfer film 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.




SF-877 23 trifluoromet hanesul fonate, benzenedi azoni um hexaf| uoroanti nonat e,
benzenedi azgrgyym hexaf | uor ophosphat e, benzenedi azoni um tetrafl uoroborate,
benzenedi azonium trifl uor omet hanesul f onat e, napht hal enedi azoni um 5

hexaf | uor oanti nonate, and napht hal enedi azonium trifl uor onet hanesul f onat e.
Desirably, the first photosensitive conposition contains the acid generator
(C3) at 0.1 to 10 parts by weight, and preferably 0.5 to 5 parts by weight
based on 10 100 parts by wei ght of the phenolic resin (Bl) (or the total
amount of the phenolic resin (Bl) and the phenolic conpound (bl) when they
are used in conbination). When the proportion of the acid generator (C3)

falls bel ow the llawehel ighidtosthe itesel taahsaded ilhdutle TR fpme poor
sol vent 15 resistance. \Wereas the proportion over the upper limt nmay

result |0 LURLINGOf 0] G6ldd il 1 peroap%agdﬁﬁn-cﬁo@ﬂeaigmé”nked

Fine Particles: The cros nked fi'ne particles ( to be used In"the first

conposition be .a parti.cles .prqvi ded that .the 20 .pol r. maki ng up the
particles ﬁ%?rs{a#g O&‘flc{%t afﬂ&gﬁ:gjre tat‘}g“t’? C.d‘a reelfoé?agb]ﬁ/,r%srfé" c@(}gsllsi nked fi ne
particles are obtained by copol ynmerizing a crosslinkable nononer

(her ei naf t & Sferérlad a Foilt HELEGTESS IGERROIRE MR eI I ha’f a? | east
two unsaturated pol yneri zabl e groups S F-877 24 with one or nore

di ffereht noediees ldreiresfirer a dfysinosy sty zene hee s'idi f feemaito mhoner s) ")
which is selected so that the resultant copol yner for meking up the
crosslinkeddsime pamddloieas (fChedias B pafl yiodidd ghesid,han r0QoPredermbly, 5
the different nononer has a functional group other than polynerizable
groups, SUGREPS PRYANHimi@ROXEs i@l no, isocyanate or hydroxyl group, and
is such that the resulting copolynmer for making up the crosslinked fine

part i cl es (C4) n#S gla 1afcchate icaReh; (AR OGn el eI Y LEnSELI AL o

nmononer s i ncl ude conpounds w th plural® pol yneriz e unsatu ups,
such as divinyl benzene, _.di al.lyl_ phthal.atge, ,ethyl ene gl ycol .
i (et h) ac A T3 e e b artoht IR E: AT PIRAH i Bpme
tri(nmeth)acryl ate, pentaerythritol 15 tri(nmeth)acrylate, polyethylene
gl ycol 1@i ( Fetefraadiivat &h #5873 d0y Ien @ HRAAD Y REaHET ikt e. On
t hese, divinylbenzene is preferable. In preparing the crosslinked fine
particl es (sefpndoprustiind tdhe tfasests icdveosidnprg ittie atosgld°Akabl e nononer
is 20 preferably used at 1 to 200 by weight, and nore preferably 2 to | oo
by wei ght hedet am tderd afted saweyntanel halkl & kil etsmoners dandtaant of
copol ynmeri zed. Exanpl es of the different nononers include: dinme conpounds
such as butpgi are.s It3RAT &R.and @ KHR 166135 direhW el v nehl s apr ene
and 1, 3-pent adi ene; unsaturated nitrite conmpounds such as
(et h) acryleenint i lie, a1chl EEQ%E%QW tehbegiaichkenemeihybagey quidyile,
a- met hoxyacrylonitrile, a 5 ethoxyacrylonitrile, nitrite crotonate, nitrite
cinnanpte, dinitrile itaconate,. . dinitril te and dinitrile fumarate;
unsat E? gat ed “am est hseu&h%gcsos%r?estlht)qé’c%r ;tlraarﬁes(fég“,%‘l el\fj]ﬁn'
nmet hyl enebi s(nmet h) acryl am de,, N,N 10 et hyl enehi s(net.h)acryl am de,, N N
hexanet hyl enebi s#?@t ﬁ}&iteﬁtéﬁ‘icd@?yN Ry &r &fﬁ&%lﬁrﬁlﬁ a8 VORRURE1YE (2
hydr oxyet hyl ).érret_h) acryl am de, N, N-bis(2 hydroxyethyl) (meth)acrylam de,
crotoni ¢ afcdd add@ aihdmdhiac A% lantddc OadE)ned iz s hudaeendret hyl
(meth)acryl ate, ethyl

photosensitive composition or from the photosensitive

transfer film is formed on the conductive foil.
20 An electronic part according to the invention include

the dielectric.

PREFERRED EMBODIMENTS OF THE INVENTION

The detailed description of the invention will begin



(meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, hexyl

(met h) acryl g | auryl (meth)acryl ate, polyethylene glycol (nmeth)acrylate
and polyprggflene glycol 20 (meth)acrylate; aromatic vinyl conpounds such
as styrene, a nethyl styrene, o-mnethoxystyrene, p-hydroxystyrene and p

i sopropenyl phenol ; epoxy (nmeth)acrylates resulting fromthe reaction of S
F-877 26 diglycidyl ether of bisphenol A, diglycidyl ether of glycol, etc.
with (neth)acrylic acid, hydroxyal kyl (neth)acrylate, etc.; and urethane
(meth)acrylates resulting fromthe reaction of hydroxyal kyl (neth)acrylate
wi th 5 pol yi socyanate; unsaturated conpounds having an epoxy group such as
gl yci dyl (net agt I d yl e S d aci d
conmpounds su %%é§%¥g%r§%r§%%%lg %ﬁﬁﬁ%é}%ﬁn(gﬁﬁgf%g%§$§acryloxyethy
succi nat e, (err) 10 (net acr.yl oxyet hyl nmal eate, (3-(neth)acryl oxyethyl

pht hal at e &RFTEOG A et €%3&&Fyloxyethyl hexahydr opht hal at e; unsat urat ed
conpounds having an am no group such as di nmethylam no (neth)acryl ate and
di et hyl ami no (neﬂhﬁa@b@ﬁ@ﬁ@n5151Mﬁsé%ﬂwaﬁediéeﬁbéﬁﬂd§eh@Faﬂf%ﬁ&ghﬁdo gr oup
such as (meth)acryl am de and di methyl (nmeth)acrylam de; and unsat urated
conpounds lhawany rey hyarragpeyli cgpaos isuas adh )hy drroxaldtdiyil demwetlneadr e at e,

hydr oxypropyl (neth)acrylate and hydroxybutyl (nmeth)acrylate. 20 O these
different merarer®) hHadienaditiorr @ne, (mEhhae Woni tiridfieal &ydh
(meth)acryl ates, styrene, p hydroxystyrene, p-isopropenylphenol, glycidyl
(et h) acrylat t ryli I I ) acr may
be prefer ablgy%use mlgcl ?79%%%&2 tahh%am%ﬁ%%{ﬁt a(rmq%)lge?rﬁm a(%‘g:%tﬁ%ﬁ% ki nd
of di me conpquynd particul arly butadiene, is preferably used. Desirably,

t he di ne cgﬁg nd is used at 20 to 800 by weight, and preferably 30 to 700
by wei ght based on _the 5 total amunt of all the nononers to

copol yner i z&F 17k Ehofegansidd ve femRasitaian FomF 9’6‘}1’1%@*?}?%%’*?? st
conposi tion can be obtained as rubber-like soft fine particles when the

di me conpound su8headistagheneskasifder copwiopmiicred am fcyaidisb\vae
proportion based on the 10 total amount of all the nononmers. Further, the
above Bihouniti edfedthd diddmgrrdaste snononer | eads t o excel |l ent crack resistance
and durability of the resulting cured |ayer. Desirably, the crosslinked
fine particles (G4) usedganithpakithislleggnposition have a nmean particle

di aneter of 15 30 to 500nm preferably 40 to 200nm and nore preferably 50

to 120nm ‘The pardgche dhanehcrsvel e e exslimked chi ne RAT tioles (O4) may
be controll ed by any netho The con met hod is not limted to

above. In th se where artr S 4(:C4) ,enulsron 20
pol yner i zatrom, a}Ieherepsa Ti cal &t éar?'lsOlclac‘;fll kB)adco tr O%djz €Bad“ usting the

anount of emﬂmf nt to | at e t he nunber mcells formed during
t he enul si on polﬁﬁe ?%giéﬁengéﬁggbﬁfe £h& TP %ﬁg&nﬁ fe particles (C4)

are used at 0 to 50 parts by wei preferably 1 to 50 parts SF-877 28
by weitht, dEddaRscE aFicke STy 5%tld BE FARCWH Rt dse R onl S3RF part s
by wei ght of the phenolic resin (Bl1) (or the total anount of the phenolic
resin (Bl) taed atlky Ysttdrealiifd ecompdumed qugiupspien theyndrecwlsed(G and a
conbi nation). 5 Wen the proportion of the crosslinked fine particles (C4)
falls bel owhieitedloweyid igarerattioe r@ul;t anid apecriaysr may have poor
thermal shock properties. Wiereas the proportion

(C4) crosslinked fine particles and
(D) a solvent.
20 When necessary, this first photosensitive composition
may contain another additive (E) such as an epoxy compound,
an adhesion auxiliary or a leveling agent.

The first photosensitive composition thus prepared is

in paste form with a fluidity sufficient for coating



over the upper limt may result in deterioration of resolution and heat
resi stance_of ;he cured layer; further 10 it may cause | owering of
conpatibil§€§7and di spersion properties of the particles with other
conponents. Contai nment of the crosslinked fine particles enables the
phot osensiti ve conposition for formng a dielectric to provide a cured

| ayer that has inproved thermal shock 1§]properties. (D) Solvent: The
solvent (D) is incorporated in the first conposition to inprove handling
properties or to control the viscosity or storage stability of the
conposition. 20 Exanples of the solvent (D) include, but not particularly

limted th : . en I r S a hyl ene
gl ycol non§h§§§§ﬁgﬁﬁéé'aE%%%¥gf%th@§ﬁ$F%%§£gf¥cg§g%%%§e %ﬁ?thgfggcetate;
SF-877 29 propyl ene glycol nonoal kyl et.hers _such as_propyl.en | ycol
mononet hyl o P, gﬁrBﬁQl@ﬁ%'aryEBP \éﬁﬁésﬁﬁg’llé(t ﬁéPf“ 65069% &ﬁe%é)%y 2-s.
nmonopr opyl et her and progylene gl ycol nonobutyl et her; 5 propyl ene glycol

di al kyl et hers suBfrasnpiepyl epachl gespPoapnet Af| Ehfef1rBEopyl ene gl ycol

di et hyl et her, propyl ene glycol dipropylether and propyl ene gl ycol

di but yl et hehptpeepylieneegbyopbsibnoal kyillét ber dasetraees such as 10 propyl ene
gl ycol nononet hyl et her acetate, propylene glycol nonoethyl ether acetate,
propyl ene ghycghokgafpeopireibgesacet ate and propyl ene gl ycol
nonobut yl et her acetate; cell osol ves such as ethyl cellosolve and butyl

cel l osol ve; 15 carbi {QhsoSHED BsrPUEYLsCRRDI hoka hACtAkes sueh as methyl

| actate, ethyl |actate, % propyl lactate and isopropyl lactate; aliphatic
car boxyl at e uch_as hyl. a n _pr cetate, | r |. acetate,
n- but yl ac8?8?8?eﬁﬁnggﬁufﬁwgg%g%gPB,d%ﬁgﬁéklgcg%gfe? P?%gﬁgﬁxéébtate,

i sopropyl propionate, n-butyl propionate and isobutyl propionate: _other
esters sucRCRStRBENGF §9ﬁe§ﬁ8§yﬁg88i3ﬁat8feg?ﬁﬁpgg- th&ﬁ?ﬁr&%@@n @,

met hyl 3-et hoxypropi onate, ethyl SF- 877 30_3-et hoxypropi onate, nethyl
pyruvat e aftdempyE pyefioapklyanetaties shyirdcdPbonshguehras téenyenefand
xyl ene; ketones such as 2-heptanone, 3-heptanone, 4-heptanone and

cycl ollgdxanohe; dbedntctescsaochsasni disnevlty photiamilde l yNldstitgldaceThat de,

N, N- di met hyl acet am de and N-net hyl pyrrolidone; and | actones such as
y-butyrol agspnenefbese £6! pebbs emDeveny ilfe thsedieilheris rPnytent As
conbi nation of two or nore kinds. 10 (E) Another Additive: The first

phot osensi {5vg; gAMREskbl @pomay further contain another additive (E), such
as an epoxy conpound, an adhesion auxiliary or a |eveling agent. Exanples

of the epoxy CO”PR&'”Péo'h?&hi’gepgﬂéQE?FSﬁgﬁﬁaESSEPéfe?k%ﬁg}egﬁktlél oxy

resins, alicycliC époxy resins an C epoxy resins esé additives
(BE) may be used within Limts _not detrinmental to_the characteristics of the
conpositioﬁg 23BEGA 3%6983eﬁgfgﬁ9gﬁéﬁ&gb§%958nOEO? FIHH™MY™i el ectric> The

second photosensitive conposition for formng a 20 dielectric conprises:
(A) iHor gaRPBLPARLNEl BStHHi eK1E6nprTRe | hbEyahiB-SopEriNARIpARERLI es (A1)
having a mean particle dianeter of |ess than 0.05(err)mand inorganic fine
particles ¢Aifde) haefdnbeachpameparsi tloe adicamppendofthagt cloegginisan 0. 05m

titanium and oxygen as essential elements. Preferred

examples of the titanium-containing metal oxide include a

titanium-containing monometal oxide which contains titanium

20 as the only metallic element to form a crystalline
structure or a titanium-containing compound oxide which
contains titanium and another metallic element.

Exemplary titanium-containing monometal oxides

include titanium dioxide-based compounds, which will have



SF-877 31 (B) an al kali devel opable resin; (C) an additive which is a

phot oaci d gﬁgggator (C5); and optionally (D) a solvent and 5 (E) anot her
addi tive. €'second photosensitive conposition can be prepared by kneadi ng
t hese conponents with a kneader such as a roll mll, a m xer, a honom xer,
a ball mlIl or a bead mll. This second conposition prepared as above is in
paste 10 formwith a fluidity sufficienH for coating applications. Ideally,
the viscosity thereof ranges from 10 to 100,000 nPa.s, and preferably from
50 to 10,000 nPa.s. Also desirably, this second photosensitive conposition
is capable of form ng, upon heating at tenperatures not higher 15 than
500C, a dielectri h diiel ectric,go f. not less than 20 and a
dieIectrichogéakgﬁ%eﬁ%rggﬁﬁgF hgrg %Eg%lg.%ﬁgagﬁg?ﬁéfter, each conponent
of the second photoseﬁsitive copnposition Wl be descried, 20 gA%lIHorganic
Particles: The i MORBRHFEY pht FPRIBE - FAN L RLPLEReCCRRBHEcBRpEEF HBRLEAGUI d
conprise inorganic superfine particles (A-1) having a nean particle

di amet er obaréss thaaneatesbasafdd LA8Agharanpraebpard ciSEEOPALINM having a
mean particle S F-877 32 dianeter of not |ess than 0.05m The inorganic
particl es usednheeebasedy bésmhbbetusedata-bheeflr shgoesposi tioanatier t he
above conditions are satisfied. To inprove the dispersibility of the

i norgarg ¢ bapaHt i abegyhMNim BidguaeespaBdbaantihey 1dayimbe isdnkab-yased
surface-treated with silica, alumna or the Iike. Desirably, the second
photosensiE5%P0993p8§53gg0 contains the inorganic superfine particles (A-T)
at 1 to 30 parts by mass, and preferably 5 to 20 parts by nmass, and 10 the
inorganic fine partigle -1l ). at. 99 " S 1 referably
05 10 80 parts by fmeb: banehnofiThiIabeeds, LanbEult RS pedhal 855
particles gA%. Thg gse of the above Lnorganic par&icles in the above
propor t i onCPERAYNE oI GTREGh T pRBK FAG2REHTI B OB IERE IRREL Pl €°%0 that the 15
resulting dielectric can have a high dielectric constant. The mean particle
di amet er otithReipmogganidepandi el mgnor additph¥e.of Thhe apdPeund the

i norgani c superfine particles (A-1) and the inorganic fine particles
(A-11)L0 i srptefiesabl grpetadénnd. 605uahdr. Ofeitpnmprimce ppletemabhgn@., 02 20
and 1. Q(err)m still preferably 0.02 and 0.8(err)m and particularly
preferabl yt@t82ianddoRmdeFurthese ddeibw fdnsabpplyDuo sehght - aver age
particle dianeter, Dn: nunber average particle dianeter) is preferably not

| ess than JoA8melRiecREgEerably not less than 1.1, still preferably not
SF-877 33 less than 1.2, and particularly preferably not |ess than 1.25.
Wth the Dw Dn rafiowbejing.:) es 5 diiel agtir | rticles wll
have a IOM/packiﬁ%édeﬁgtgglaﬁegoép%?gﬁggt??égﬁgggrb?gg orﬁ%ﬁggh%n so t hat

t he | eakage current 5. may an vor§§I% i crLease. Ln. the sgcong A
photosensiFPWBOBBﬂp8§? FolfMLfRe t8mbaATeEs TFRE PnbrGARTE pSPEIRLBSNEA)

(total arnmount of superfine particles (A1) and fine particles (A-I11)) is

pr ef erlabl ymopoRgtabophydfadsd preterabl §ngodtbieasnty "eaéd, oXhdenore 10
preferably 60 to 85% by nmass on the basis of 100% by mass of the total
amount of The compbarnexi@p) is(Byeandf( CBP-1¢B) shakkaltiirBdvenspabl e Resin:
The al kali devel opable resin (B) used in the second conposition has an

"al kali devel opabotitlyé, tihanhumscantidipiopeneéyadf oReédagfdirssakved by an

al kal i ne devel oper. In other words, the al kali developability is understood
as an al kathesohybhhhty¥ pherebyedesnyedrderel gprent peaRokensitive

composition, a titanium dioxide-based compound with a
20 rutile structure and barium titanate are preferred among
the titanium monometal oxide and the titanium-containing
compound oxide, respectively.
Of these, barium titanate can be particularly

preferably used.



acconpl i shed. Various resins can be used as the al kali devel opable 20 resin
(B) and exgg%g s thereof include (neth)acrylic resins, hydroxystyrene
resins, novol resins, polyester resins, polyimde resins, nylon resins
and pol yetherimde resins. O these al kali devel opable resins (B),

(nmeth)acrylic resins are preferable. S F-877 34 Particularly preferred
exanpl es thereof include: copolyners conprising a nononer having a carboxyl
group (b2) (hereinafter referred to as "nononer (b2)") and anot her

copol yneri zabl e nonomer (b4) (hereinafter referred 5 to as "nononer (b4)");

and copol yners conprising a nononer (b2), a nononmer having an epoxy group

(b3) (hereinafte& reteg&ed L9 agr;gg 8gerrg?%%;% anga% mpnomer (b4).

Exanpl es of the n%ﬁoﬁ%r ?8?} (ononers hBV|ng a i carSoxyW group) include

acrylic acid, nethacrylic acid, malefic acid, fumaric acid, crotonic acid,

i taconi c afpdtieler ddanietcaciod, OnB8achhi € -d¢id, meirsn&redeaaird Y forfq 2

(met h) acryl oyl oxyet hyl ) succi nate and c~-carboxy pol ycaprol act one

nmono( net h) &or §I. ape, s5iEtappedsreblyhé.f@nawel.@pd) eminpaets cvdwbmy a

epoxy group) include glycidyl acrylate, glycidyl nmethacrylate, glycidyl

a- et hyl acr ykatreragliyciodplk aonopsppy! apiythée, ghy¥cidylganicbpsytaenykate,

3, 4-epoxybutyl acrylate, 3,4 epoxybutyl nethacrylate, 6,7-epoxyheptyl

acryl ate, 6r£r20aBROxYReRt ¥ DiBDRagkYhat € DWl. (reaRMtLReR Mg Rt AE VI at e,

N[ 4- (2, 3- epoxypropoxy) - 3, 5-di net hyl benzyl] acrylam de an

N-[4-(2, 3- POXY.). - L envl pr; | ly:acryl.ani de. of
89?@%32&9 ’E)ﬁ._ %uﬁxbgrgEE%%%B% pulRL Ryl 1y:a e?ég??o@% n@&a%sﬁsze:

t he nononer which'is a 57 copolyneri za nomer

met hyl (e acrylate, ethyl (meth)acrylate, n-butyl (neth).acrylate,
n-1auryl (%B)E‘H) ;cbgl’a 8Febéﬁ?%Fr€Eé¥h?§Er;llee?tsetgﬁ& dir ’cI%ﬁgﬁft anyl
(meth)acrylate; 5 (nmeth)acrylates other than the nononers (b2) and (b3)
(for the cBpSEGEBPLYCHRET i1€SHg thRB AoRomdRd PRI calefdyi Bretfnaiohoner s
such as styrene and a net hyl styrene; conjugated di mes such as but adi ene and
i soprene; and lesamchempAerers %h&hn@h%.@@?9ﬂeratéblbeun@al®$at§dagroup,
e.g., a (meth)acryloyl group, in one termnal of its polyner chain, such as
pol ystMr ene, 0pol yheskydietechydcr phatéclpael watliy hafeeth)laer phatke nand

pol ybenzyl (neth)acrylate. 15 Because of the presence of copol ynerized
conponent sqdgki ¥9dwheamaa dieneddr-i Bavhe ra 1garkexeld ¢haupsef thize rppromers
(b2) and/or (b3) or a phenolic hydroxyl group, the copolynmers conprising

t he nnnone&&aﬁgééaﬁpgfgggé %giﬁgg§gaggqprising t he nononers (b2), (b3) and

(b9) have the a S Ity. I'n particular, the copolyners
conprising the noners_(bh2 b3).and ( are preferablLe fromthe
vi ewpoi nts of d?@%%r%?8ﬁggpégi%?f%l?g?stgéziHSFSaﬁPCEESrF%EF s (A and
solubility gﬁ an al kal i ne develoger after-nentioned. Preferably, the
copol yner BBREGPRBS1tE¥EgFPMBRSIGABBNEAY Kfi 68 §OFi FBAPEr Bfvt Re thoHGRer
(b2) at 1 to 500 by mass, and particularg¥§preferab%§ 5 to 30% by nmass, and
t hose Heri pell PrsmicHé amBnoddRitBd) tar SPNETSOYIBRNNASs, PAAGSparciadear |y
preferably 5 to 300 by mass, and those 5 derived fromthe nononer (b4) at 1
to 980 by whsskeapndbpar pircdilidemgnpr ef@f abhgsd0shap@9o blye naissrgdhical kal
devel opable resin (B) in the second conposition preferably has a
mass- aver agertbteesl prefeirgblly 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.
The inorganic particles (A) to be used in the first
photosensitive composition may be synthesized by, for

example, a gas phase process, a sol-gel process or an RF

plasma process. when the inorganic particles have been



in ternms of polystyrene as neasured by GPC (hereinafter 10 referred to as

sinply the " s-average nol ecul ar weight (Mv") of 5,000 to 5,000,000, and

nor e prefeﬁgg?i 10, 000 to 300, 000. Desirably, the second photosensitive

conposition contains the al kali devel opable resin (B) at 1 to 500 parts 15

by mass, preferably 10 to 500 parts by nmass, and nore preferably 10 to 200

parts by mass based on 100 parts by nas%4of the inorganic particles (A).

Al so desirably, the content of the al kali" devel opable resin (B) in the

second conposition is 1 to 60% by nass, 20 preferably 2 to 40% by mass, and

nore preferably 5 to 30% by mass on the basis of |100% by nass of the total

anmount of th n A, ( d ( ~Jh C otnsensitive

conpositi oﬁy?ﬁétgl%gg%{égji tr?ila(r?o%gﬁgr B)rng%i%n ptr%?r?stsﬁeetase&a%ggd%\%elcgﬁ%feserae/si n,

such as a , SF-877 37 bismal eimde resin or an epoxy resin. (C5) Photoacid

Gener at or : 1Phé@ SRIVERE §YgBREPSL 6’ref gcsPnvent oﬁ%&p\‘ﬁﬁisé’r?gg it es an

acid on exposure to radiation. Exanples 5 thereof include

1, 2- benzoquiitdneondingss yskorifc 2adigpresiséng., a bead mill, a kneader

1, 2- napht hoqui nonedi azi dosul fonic acid esters, 1,2

benzoqui nopedizabiidbsplriessuceatboogendes rane be? disrupted into primary

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

1, 2- quinonedirazicd@sgonpounds described 10 in "Light-Sensitive Systens" by

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

"Phot oresi st" by Fo t 0 We Hi ke (New Yor k)

. O the above cgﬁgggﬁggﬁyfhggg ggﬁfgifﬁégég%?S?Fgﬁ? fghgggﬁﬁﬁgpadiation

transparency in.the visible light range.of 40Q t Onm are preferable;

[ oted as SYRNGLES APE ddPEA LampBaTacars (A Wt FVRT ¥k BFLES

1, 2-benzoqui nonedi azi do-4-sul fonic acid, 1,2 ,

napht hoqui REKEIPEEILES3RLYuIPPokPC 838 Yomapsy and still preferably 40

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

t ri hydr oxyben8§ghbyoness2badsed4ont di00shydr oagsevfophendegal amount of

3' -nmet hoxy-2, 3,4, 4" -tetrahydroxybenzophenone, 2,2',5,5

t et rangl hykh2' cémponenitisy dBOXxyt(Bilphenylnet hae,, 4C48)- phd 4C4) .

(1- (4- hydroxyphenyl ) - 1- net hyl et hyl ) phenyl ] et hyl i dene] di phenol and

2,4,9-tri ngehy! aAdkadi SollublwdResin ContAining Phehelilf Haibxylhe content

of the photoacid generator (C5) is preferably 5 to 100 parts by nmass, and

particularb*oQngerably 10 to 50 parts by mass based on 100 parts by 5 nass
ali

of the alk evel opabl e resin (B). The photoacid generator (C5) in a

content bel ow thi,s | r.Lim ner id_in o,snmall anmpunt upon
absorption of ragﬁgtggﬁélfhggg %?8,rgﬁgﬁsggggﬁﬁiprPégoégcabggfpﬁgqaqueous
solution will not ghaqgg betm&en bef%re and afterF%O t.h cquositiqn has
been expos8d°UE (B at'PGHAEIPATE SN FeTREIRS % afi fPPcuPP SRR S FiS™" and
the pattern_may have a problemin heat resistance. \Wereas the photoacid
gener ator d8ded)o¥er vge dppéhipi Algski PhAtessinsitdve sepvesithian difount i f
the conposition is exposed to 15 radiation only for a short tine.

Accor di ngl preffre abdyolubicivicflp kf gesam &ulktaliisnecdqpests csdlartliyod iwmiltlecbecone
too high and the devel opnment may be difficult as a result. Desirably, the
second phothsersit.i veheonpesiik onesont aansbehebphbheachyd genaeatong(&5) at
0.1 to 30% by nmass, 20 preferably 0.5 to 20% by nmass, and nore preferably 1
to 100 by preschased am aQ@@h?men&%s tok PrrdlRl odmaurkt@fl ihe conponents
(A), (B) and (C5). (D) Sol vent: The second photosensitive conposition may

optionally SF'EZZmples of the phenol used herein include phenol, o-

20 cresol, m-cresol, p-cresol, o-ethylphenol, m-ethylphenol,
p—ethylphenol, o-butylphenol, m-butylphenol, p-butylphenol,
2,3-xylenol, 2,4-xylenol, 2,5-xylenol, 2,6-xylenol, 3,4-
xylenol, 3,5-xylenol, 2,3,5-trimethylphenol, 3,4,5-

trimethylphenol, catechol, resorcinol, pyrogallol, a-



39 contain a solvent (D). The solvent (D) preferably has the follow ng
properties; 5 has a good affinity for the inorganic superfine 5 particles
(A-1) and §ﬁ§ Ynorganic fine particles (A-11), it has a good solubility for
the al kali devel opable resin (B), the photoacid generator (C5) and an
optional additive (E) after-nentioned, it can inpart an appropriate
viscosity to the second 10 photosensitigg conposition, and it can be
readi |y evaporated by drying. Exanples the solvent (D) include: ketones
such as diethyl ketone, nethyl butyl ketone, dipropyl ketone and

cycl ohexanone; 15 alcohols such as n-pentanol, 4-nethyl-2-pentanol,

cycl ohexan Q|ac | ; ethereal alcohols such as ethyl ene

gl ycol BﬁBﬁﬁgP e?ﬁ ?ﬁ?ﬁgﬂg gl ycol nonoet hyl ether, ethylene glycol
nDnobutyI et her, Iene gI col th her and ropyl ene glyco
nmonoet hyl et her; g ©2sPErs %fa%anﬁyggeﬂxﬁ%Féﬁaﬁ?ﬁmﬁﬁﬁSEgﬁﬁoxyI|c aci ds
such as n-butyl acetate and anyl acetate; lactic acid esters such as ethyl
| act at e andanaparyppligbydee; agAgaldghyde7and behapldsheoe .such as met hyl
cell osol ve acetate, ethyl cellosolve acetate, propyl ene glycol nononethyl
et her acet ate anAxenphyhr3-mdéhokykprepinsadketaThelsbesdtrvmnthesay be used
either singly or in 5 conbination of two or nore kinds. The content of the

SO|VenE5(EﬁnbmuHBepﬁéﬁ@m¢f6Qﬁ§Qath@€ geandbAsappr apkoakl ¥edaher,m ned to
obtain a good flowability. Desirab isin the range of 1 to 10, 000

parts by ”B?éso??@o?ﬁ%i@éﬁ9&¥ éQnH@n%aQ@onBébiﬁkb¥e%Qn@a%%db%%%%oqﬂ 100

parts by mass of the i1norganic particles Anot her Additive:

dd h d
phot osensi (P P8 R ECFUROCHRy S ofEl BRAPFY 1gocé%?glﬁ%5§85ﬁg?naddltlve (5.

Exenpl ary additives |nclude a Iast|0|zer an adhesi on aUX|I|ar

di spersant, a f|?¥%?é r%t%?%@%l§?aB?FFQ§r (BLh AREFT T BRATNGD ﬁgéﬁYOléh
antioxidant, an ultraviolet |ight absorber, a leveling agent and a
developungraéeesena@énde290@VpYAyhé§ﬁ§mrAnﬁv|papylym@¢5u§@ea§oﬁhe adhesi on
auxiliary, at |east one coupling agent can be selected fromsilane coupling
agent ¢,0 al phenuoivegliplenggageniscohdeanate cesphspg agents and zirconate
coupling agents. O these, silane coupling SF-877 41 agents such as a
conpound repeesenkedybyntheyEelnubadefsatéakkyl hsabkaxysil anes having a
saturated al kyl group), which can achieve sufficient adhesion in relatively

smal | annuﬁﬁéno§/ale§€i8%§9£¥d¥§ﬁg cengRh3Rtd sesPlys. H2ml) a (6) ( CnH2n+l
) 3_a whereln I's an Integer of to 20, mis an |nteger of 1to 3, nis

an integer of |n£€he e ur%% %h??ﬁ%?%gggivgfc&m 8S$tlgg ”SE%%E?Eap for

car bon nunber group ran roms3

preferably.4 to . . s of the silane.co ing, age of .t he

For mil a (eiown@Piasuigafu?ggéﬁ SORGPUGR PR FLASE REEy CEF) SREETCAIE me1,
n=1) such as n-propyl dineth met hoxy sil ane, n-but di met hyl et hoxy
si | ané,> n- geepPuanePhy[) n@%ﬁ8§ytgﬁpaﬁée QBOHEhE§86@£9P desdthyBliet hoxy
silane and N ei cosane di net hyl nethoxy silane; saturated al kyl diethyl
met hoxy simapebe(as¢d hegether with the phenolic resin (B1l).

Exemplary phenolic compounds include 4,4’ -
dihydroxydiphenylmethane, 4,4’-dihydroxydiphenylether,
tris (4-hydroxyphenyl)methane, 1,1-bis(4-hydroxyphenyl)-1-
20 phenylethane, tris(4-hydroxyphenyl)ethane, 1,3-bis[1l-
hydroxyphenyl)-l-methylethyl]benzene, 1,4-bis[1-
hydroxyphenyl)-l-methylethyl]benzene, 4,6-bis[1-(4-
hydroxyphenyl)-l-methylethyl]-1,3- dihydroxybenzene, 1,1-

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



n=2) such as n-propyl diethyl nethoxy silane, n-butyl diethyl nethoxy

sil ane, n- dec di et hyl nethoxy silane, n 20 hexadecyl diethyl nethoxy
sil ane and>h3 é?cosane di et hyl nethoxy silane; saturated al kyl di propyl

met hoxy silanes (a=1, n¥l, n=3) such as n-butyl dipropyl nethoxy silane,
n- decyl SF-877 42 di propyl methoxy silane, n-hexadecyl dipropyl nethoxy
sil ane and n-ei cosane di propyl nethoxy silanes; saturated al kyl dinethyl
et hoxy silanes (a=1, nm=2, n=1) such as §propyl di met hyl et hoxy sil ane,
n-butyl 5 dinethyl ethoxy silane, n-decyl dinethyl ethoxy silane, n
hexadecy!l dinethyl et hoxy silane and n-ei cosane di met hyl ethoxy sil ane;

saturated al k eth i_l anes (,a 2 uch as n-propyl

di et hyl etﬁﬁ%é & t§XT¥pHeB¥?§%t Gngleﬁﬁg Téthgié sﬁtf%(% n- decyl di et hyl

et hoxy silane, n hexadecyl di et hy] ethoxy sil ane and n-ei cosane dlethyl

et hoxy S|IQHQIO§¥PU?8Véﬂe§PE9P di pFep§raRt voxyhei PARBS1E§=¢°MREENAN=3) such
as n-butyl dipropyl ethoxy silane, n-decyl 15 dipropyl ethoxy sil ane,

n- hexadecyl(bdi) pigpygbneahoey it An&oan@3nbei gesene mehinsr A T eatalipd vy Gsiticane;
saturated al kyl dimethyl propoxy silanes (a=1, nm=3, n=1) such as n-propyl

di net hyl pBopoky sbbaneang- batryli cdileetlyy brpfepay ysill are,20% dgcwlasd met hyl
propoxy sil ane, 20 n-hexadecyl dinethyl propoxy silane and n-ei cosane

di met hyd pb@@@&yoﬁltaaeto§gtua&bagtabkythél9h@hb19kpag%mfﬁu@qne%rkﬁ 1, n¥3,
n=2) such as n-propyl diethyl propoxy silane, n-butyl diethyl propoxy

sil ane, n- q%%ybhghgigxlcg%gﬁgﬁélgblqne n SF-877 43 hexadecyl di et hyl

propoxy silane an ei cos et hyl propoxy si | ane; saturated al kyl

di propyl propoxy S|lanes s n- but | propoxy
silane, n-decyl 5L at Priop§ SB?BBS§53§|F§% ﬁnﬁ %gdégﬁﬁ §#§p§5¥ 8poxy
si |l ane and n-ei cosane di propyl. propox S|Iane sat ur at ed aIkyI met hyl

di met hoxy BRE&ne¥erade Mpgecudar) weidhta®tnar dHAStmer PO di net hoxy sil ane,
n- butyl methyl dinmethoxy silane, n-decyl nethyl dinethoxy silane, 10
n-hexadecypaﬁﬁﬂhyﬂadimeﬁmgmy2sDD@néOaﬁbonte2@o§@ﬁb d@%hwdnaﬁdﬁgahdxylsiIane;
saturated al kyl ethyl dinmethoxy silanes (a=2, nrl, n=2) such as n-propyl

et hyl 1 nebloxgssiihanen, nthetryhleshykckdpreplaxy esi ladae heartdaeyli setamde

di met hoxy silane, n 15 hexadecyl ethyl dinethoxy silane and n-ei cosane
ethyl di nephoxyeskbanetingt diatiedralikyhapeepy! dinmethoxy silanes (a=2, n¥l,
n=3) such as n-butyl propyl dinmethoxy silane, n-decyl propyl dlnethoxy

silane, n-hexadegyl PIPQ%'gHbFEEFHéXt%QFSg ?% gaq .- %bﬁ?é?ﬂ% Eﬁgpg!

di met hoxy silane; saturate oxy si | anes = )

- decyl mePRSTOH B RBR) sl PAe. BT héﬁsdgcyp%##hﬁoth@*@“ 3
n- ei cosane .neth 877 44 di thox S|Ia aturated al kyl ethyI
di et hoxy sFFaHééd(éHZCOWéinaﬁl?P sﬁéh gﬁdpgp'gPﬁ?P Mgk hoxy si | ane,

n- butyl et hyl dlethOXX si l ane, n-decyl eth di et hoxy S|Iane n- hexadecyl 5
et hyl *ft et RER§espbaKe énaonﬂércégaﬁésétﬁﬁltéﬁeﬂ@@ﬁ} gimoamé: ofatheat ed al kyl
propyl diethoxy silanes (a=2, me2, n=3) such as n-butyl propyl diethoxy
si | ane, n-dempbnpnbpyKAdLeﬂB@Xy dbﬂameJCﬁéhexédécyHCﬁOoawh dicdt hoxy sil ane
and n ei cosane propyl diethoxy silane;

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 Having Quinonediazido Group:
The compound having a quinonediazido group (C1)

(hereinafter referred to as the "quinonediazide compound

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



10 saturated al kyl nmethyl dipropoxy silanes (a=2, m3, n=1) such as

n- propyl nethyl dipropoxy silane, n-butyl nethyl dipropoxy silane, n-decyl
nmet hyl dipﬁ%ﬁé&y si l ane, n-hexadecyl nethyl dipropoxy silane and n-ei cosane
met hyl di propoxy silane; 15 saturated al kyl ethyl dipropoxy sil anes (a=2,
m=3, n=2) such as n-propyl ethyl dipropoxy silane, n-butyl ethyl dipropoxy
sil ane, n-decyl ethyl dipropoxy silane, hexadecyl ethyl dipropoxy silane
and n-ei cosane et hyl dipropoxy silane; 28 saturated al kyl propyl dipropoxy
silanes (a=2, nm=3, n=3) such as n-butyl propyl dipropoxy silane, n-decyl
propyl di propoxy silane, n-hexadecyl propyl dipropoxy silane and n-eicosane
propyl dipr Y Sl e; tura L kyl Stri Si | (:ag3,, MmEZ) such
e e R G
decyl trimethaoxy silane, n-hexadecyl trinethoxy silane and n-ei cosan

Lri Mot hoxy SULEAREC SALEH ATed - A RGPEPPEURGR] S8 ISAISl Cass 1 HREAC &iah as 5
n-propyl triethoxy silane, n-butyl triethoxy silane, n decyl triethoxy

si | ane, n- hBgadecpmporingt hewyngi pandecasd ©nei Ehsaed it ihadrexy Isidemw - and
saturated al kyl tripropoxy silanes (a=3, m=3) such as n-propyl tripropoxy
si | ane, n-Bhtykotpbpnopdey isigl ane least0 otec wh et lproo paxip osiyilamg,oup is

n- hexadecyl tripropoxy silane and n-eicosane tripropoxy silane. The above
conpourgls ABY Barusedieirifenisinady pfeifre@I nat ik of stwacerudeore kinds.
O these, particularly preferable are n-butyl 15 trinmethoxy silane, n-decyl
trimet hoxy . .sj -h Yl £t B il -decyl di met hyl nethoxy
silane, n égg%g§§Fggi%§?%3& ﬁgtEgggkggﬁﬁxgﬁgﬁggﬁ?§ﬁggfiethoxy si | ane,
n-decyl triethoxy silane, n-hexadecyl triethoxy silane, n decyl ethyl

di et hoxy sil ane, n-hexadecylXset hyXsdi et Fexy 2&7silane, n-butyl tripropoxy
silane, n-decyl tripropoxy sihan¢ and n-hexadecyl tripropoxy silane.
Desirably, the second phgtose \ve conp \on_cont ai ns the adhesi on
auxiliary at 0.001 to 10%par and pfefégabl y1b. 001 to 5 parts by
mass based on 100 SF- 877 46)ypak B of the inorganic particles (A).
(i1i1) Dispersant: The dispersgnt uked fo# \nhorganic particles (A) is
preferably a fatty acid; es i it 7d%a f&Pty acid 5 of 4 to 30 carbon
atons, preferably 4 to 20 carbon atons. Exenplary preferable fatty acids
include sayHeated katty R dadepeRdastiiymateinetaciadhypittheh @tagd,d.anmal onic
acid, itaconic acid, citraconic acid, octanoic acid, undecylic acid, lauric
acid, nyristiGragl palamit i (o} de i id, ear i cid and
arachidi c é%kg} gﬁgugnggf&rgﬁeg FgFPéga%?géégu%ﬁpggggﬁgzgfg%ghﬁdfgbﬁeic
acid, Jinolei Ci |_i nql eni id-a rachi danj c, aci d.__Thes y _he used
o ther i nGREo8R PRCESBng, FYSLorT P g ror e Yatisdls Mekestl: SiA Ahe
second photosensitive conppsition contains the dispersant_at 0.001 to 10
parts by ma§&STtaRBepPEf g(llag?y T).loclalg‘)&élbodﬂ ‘Hg"ssa dbd-BrP 100 parts by
mass of the inorganic particles (A%. éiii) Filler: 20 The filler used

her ei n hasSangapabritry Cof Sirnmpflovi AECENe dicdlCEal 14 CTOr3t atftz; Exanpl es
thereof include conductive fige particles sugh as carbon powders (e. g.,
acetyl ene bl ack and Ketj;en bl¢6k), gnaphite mémderS)q@d hi gher order

full erene, and sem conductiveCiine particlesC._ SF-877 47

wherein X;; to Xgz4, which may be the same or different, are
15 the same definition as X; to Xj;p provided, however, that

least one of X;1 to X;5 is a hydroxyl group; and R; to Ry

independently denote a hydrogen atom or an alkyl group 1 to

4 carbon atoms;



such as silicone carbide powders. Desirably, these fillers for inproving
t he dielecggig constant are used at 0 to 10 parts by mass, preferably 0.05
to 3 parts ? ss, and particularly preferably 0.1 to 1 5 part by nass
based on 100 parts by nmass of the inorganic particles (A). <Third

Phot osensi tive Conposition For Formng Dielectric > The third

phot osensitive conposition for formng ) dielectric conprises: 10 (A

i norgani c particles which conprise inorganic superfine particles (A1)
having a nean particle dianmeter of |ess than 0.05m and inorganic fine
particles(A-11) having a nean particle dianeter of not |ess than 0.05.m
(B) an al kali devel opable resin_which is an alkali 15 soluble resin (B2);
(C) additives which are aXeonpodied havi ngX | eni cal |l y unsaturated
group (C6) and a phot opol ynerizati onRiniti (C7); and optionally (D) a

solvent and 20 (E) angt her 8 ive. | Thi s phot osensi ti ve conposition
can be prepared by knd2dT iy gse coﬁpone

2kneader such as a rol

mll, a mxer, a honmom xer, pall mfll or dead nill. The third
phot osensitive conpositioQEthus prepsredé%s -877 48 in paste formw th
a fluidity sufficient for @atiﬁQSapulic Jfons.fdeal | y, (Bhe viscosity

t hereof ranges from 10 to 100/X39Q
nmPas. Al so desirably, this third
heating at tenperatures not higher 500C, a dielectric that has a
dielectric constant of not le amg a dielectric loss tangent of

not nore than 0.1. Hereinafter, eachjconponent of the third photosensitive
conposition will be descried. 10 (A)Xgnorganic Particles: The inorganic
particles (A) for the third conposition should conprise inorganic superfine
particles (A1) ,having a pean particle diapeter of |ess.than 0.05m and

i nor gani ¢ Vbﬁﬁéﬁékg%tl %§LIY 1By PAY genggﬁ Bﬁ??ieFeaa&gﬁﬁFQF'oFrfS not

| ess than 0.05Nm The inorganic particles used herein may be those used in
t he secondtbemsesiet ided ipéa onhésalovEOcdndiRtagrisiesh e hoasvers et hateity abl vy,
the third photosensitive conposition contains the inorganic superfine
particles (Aakt anelotfoX39 20 ¥paris byhpdsexvandrpvefandbkhab 86 20 parts
by mass, and the inorganic fine particles (A-I1) at 99 to 70 parts by nass,
and pr ef er abhygt9nk0o 080 xpards Xy bmss brdrbeybagisupf 408 pardendyesmss of
the inorganic particles (A). The use of the above inorganic particles in
the above prepailien atSh 8¢7afh9al183ds Jrouwp hi ¢ Rackirdprdensndsy; of the
particles so fhat the resulting dielectric can have a high dielectric
constant. The nean particle dianmeter of all the inorganic 5 particles,

i.e., that of the whol e off4t he {Aor gani c %ﬁper)ﬂne particles (A1) and the
inorganic fine particles ( ' % between 0.005 and 2. O(err)m
nore preferably 0.02 gnd S ?%y 0. 02 and 0. 8Nm and
particularly preferabf"§ 0.Y% 0.3'm F ¢ 10 DW Dn ratio (Dw

wei ght - average particle di gimett !
preferably not |ess than %:05,
preferably not |ess than 4,

aMes preferably from50 to 10, 000
Ition is capable of 5 form ng, upon

gr=average particle dianeter) is
efablyynot less than 1.1, stil
culﬁrly 6Feferably not | ess than
1.25. Wth the DM Dn ratio bei¥%e haftssl5 1. 05, those dielectric
particles will have a | ow packing y when a dielectric layer is formed
thin so that the | eakage current p®) avorably increase4)In the third
conposi tion, the anpunt of th&sinorgahic Hegticles (A (total anmpunt of
superfine particles (A1)

wherein X4 to Xsg, which may be the same or different, are

the same definition as X; to Xj;p provided, however, that at



20 and fine particles (A-11)) is preferably 20 to 950 by mass, preferably
95 to 900 §¥8 ss, and nore preferably 55 to 850 by mass based on 100% by
mass of the i anount of the conponents (A), (B2), (C6) and (C7).

SF-877 50 (B2) Alkali Soluble Resin: The alkali soluble resin (B2) used in
the third photosensitive conposition has an "al kali devel opability", which
is a property of being dissolved by an bkallne 5 devel oper. In other
words, the al kali developability is understood as an alkali solubility

wher eby desired devel opnent can be acconplished. Various resins can be used
as the alkali soluble resin (B2) and exanples thereof include (neth)acrylic

10 resins,ﬁQ%QQOéﬁﬁthege Qe§ggf ? Ohfgcr 1n§r§H PehyesLer éﬁé%ns

t hese al kal'i” "sol ubl'e resins ( I C res ns are pre era

Particul arl f reof |nclude ising a
nononer ha?%ﬁ 3 % §6k§$9gg%u% ?% 5O f%er%f%%?t% 55% gnﬁgaﬁg gﬁ%noner
(b2)") and another copol yneri zabl e nononer lrll]%mé)herelnafter referred to as
"monomer (B4) Xpy tehdseobdl § nkY3r @BYhr I5PRe7 22 frerC ()i PdgePeeRieReEd Y20
having an OH group (b5) (hereinafter referred to as "nononer (b5)") and a
mononer ( bdpnoEeaaphgdrofienhetpmnomern( b2kylnmgnomer & avidngazboar boxyl
group) include those listed with respect to the second photosensitive
conposiji oBtomsPF-877 51 Exanpl es of the nononer (b5) (nononers having an
OH group) include nononers having a hydroxyl group such as 2 hydroxyet hyl
(meth)acryl ate, 2-hydroxypropyl (meth)acryl at‘s4and 3- hydr oxypropyl
(meth)acrylate; and phenolic hydroxyl $ group contg'ylng nmononers such as
o- hydr oxystyrene, m hydroxystyrene and 6 wdr OXy ty?ene O these, the
nononer s havi ng a hydroxyl grodg2such 2- dxyet hyl (neth)acryl ate,

2- hydr oxypropyl (neth)acy - hydt oxXyRLepW  (neth)acryl ate are 10
preferred. Exanples of t P (copo yner%@hble nmononmers) i nclude
those listed with respect to sensitive conposition. Because
of the presence of copol%gf

havi ng a car boxyl group g
hydroxyl group, the copol ynersJconprji sing the nononers (b2) and (b4) or

t hose conprising the nononers 5%

solubility. In particular, th§7~o Xegonpri sing the 20 nononers (b2),
(b4) and (b5) are preferable fro i ewpoi nts of dispersion stability
for the inorganic particles (A oJubility by the al kaline devel oper
after-nmentioned. Preferably, x Y01 ymeg,, cont ai ns conponent units derived
fromthe nmononer (b2) at 1 to SF-877 52 by mass, and particularly
preferably 5 to 300 by mass, and thése derived fronrthe nononer (b5) at 1

to 50% by parti uIarI refer I 30@6b nd_t hose
derived fré efﬁén ﬁbﬁe >%Bﬂ) a¥ §/6 a n%%@e and %gggr P§0Iar y
preferably 40 to 900 by nmass. The alkall squbIe resin (B2) for use |n t he
t hird coan@FtﬁéﬁepﬂéﬁéPéBP9nhé§ 1 b s¥uv BrRYe IR e BOVEY Shei GRS ATt er s
of polystyrene as neasured by GPC (hereinafter referred to as the

" mass- aver ag@sioloacubPar XeeitghtXee M "3 Byd1ox %l 09poup sndobheboatand nore
preferably 10,000 to 300, 000. Desirably, the third photosensitive
conposli@i oleast one of Xg to Xg7 is a hydroxyl group.

Examples of the quinonediazide compound (Cl) include
esters of either 1,2-naphthoquinonediazido-4-sulfonic acid
or 1,2-naphthoquinonediazido-5-sulfonic acid with any of
4,4'~dihydroxydiphenylmethane, 4,4’-dihydroxydiphenylether,

15 2,3,4-trihydroxybenzophenone, 2,3,4,4’-
tetrahydroxybenzophenone, 2,3,4,2’,4’~

pentahydroxybenzophenone, tris(4-hydroxyphenyl)methane,



contains the alkali soluble resin (B2) at 1 to 500 parts by nass,
preferanyS%%7ao 500 parts by mass, and nore preferably 10 to 200 parts by
mass based 00 parts by 15 weight of the inorganic particles (A). Al so
desirably, the content of the alkali soluble resin (B2) in the third
conposition is 1 to 600 by mass, preferably 2 to 30% by nass, and nore
preferably 5 to 30% by mass based on 10Q% by mass of the total anobunt of
the 20 conponents (A), (B2), (C6) and (C7). The third photosensitive
conposition may contain another resin than the alkali soluble resin.
Exanpl es thereof include polyimde resins, bisnmaleimde resins and epoxy

ins. - 87 I I t,e
Conpound: ?Eé§é§ﬁéﬁg%ﬁgﬁpﬁgﬂﬁliékﬁﬁésédyzﬁﬁhﬁﬁiénﬂg.ﬁ?%& AN cs) for
the third c i s_far as it contains an

0Si is.nqQt_parti rl ted
ethylenicanﬁ M §§kﬁ?ﬁte& % BFSJB éﬁd §¥°5¥nhﬁ8¥3361t0 under go radi cal
pol yneri zation by the action of a photo olynmerization initiator (C7) as
descri bed Mgtévletbieveenzgnemethiabiyllardchypserarhenydnedal |y used.
Exanpl es of the (meth)acryl ate conpounds include: 10 di (neth)acryl ates of
al kyl ene ghgtbl3etbuthbanzeheet Bylbebesdllyddthaad opypbehneie -g+ycol ;
di (meth)acryl ates of polyal kyl ene glycols, such as of polyethylene glycol
and pO'WprQEih9m@t§&Y¢0|1 di-aamlayasrypkatese)f apal Ypersikydroxyl ated in
both 15 term nals, such as of pol ybutadi ene hydroxylated in both term nals,

pon|sopreggdgggggﬁgh?g§dqu4bqqh ﬁehghggk§pﬂggyquyqaprolactone

hydr oxyl at e ermnals po y(heth)acryl ates of pol yval ent al cohol s
of 3 or nore engi 2y cherol 1,2, 4-butanetriol, 20
trlnethonPSIégh ek ? %y%aég ane pentaerythritol and

di pentaerythritol met h) acr Iates of al kyl ene gl ycol adducts of
pol yval ent aIcohB?%E ggyor £¥§§FeHE?E§g %F§%§§tﬁ?QgP§F§f8§ of cyclic
pol yol s, such as of SF-877 54 1, 4-cycl ohexanedi ol and 1, 4- benzenedi ol ;
and ol i go- Gﬁ@tﬁ}aéryhaté§ln§9§ﬁlé§léél?é@?@ﬂn@néﬁﬂyaéﬁyﬂgtéo Sfopprts
(meth)acrylate, urethane (nmeth)acrylate, al kyd resin (neth)acryl ate,
silicadfe regi maSs¢neht) acefkeatblandSspor 30 pesits piyetmhksac bplsatie onEXPpl ar y
(meth)acryl ate conmpounds further include the conpounds |isted above as the
mononers (baxts(b4) mapd 6BSkhkophenkiing wpstihe (@lkal(orsehebketrnesi n (B2).
The conpound having an ethylenically unsaturated 10 group (C6), which

i ncludes thgsentmeEh}aer xsh@h%lq@m@gaqs Brirwa% ysed pBlehieh cSiogl u(?lrd in
conbi nati on of two or nore kinds. The anDunt of the conmpound (C6

usual 1Y 20 58 SRBaRPERS DL AR P8 ELARINAZ0ch S00nar L6q DY rass, and

nore prefera part ase 100 parts 95 by mass of

the al kali soluble res so desi.r.abl t he co onpound
havi ng an EFRPPEHF8HIP§ Gﬁgaﬁﬁﬁngﬁdéﬁéﬁse( poHthé%ﬁﬁ Faﬁgéng 64 on i s
0.1 to 30s by nass, Ereferabl 2 to 200 by mass, and nore preferably 5 to
15%)bﬂfhas§h8aéédeén }me¢ab§h20rﬁﬁ§§tépntﬁérFGP§P9§nﬁénﬂadﬁrtH@ &&@fponent s

(A, (B2), (C6) and (Cr), (C7) Photopolynerization Initiator: The
photopolynEthaekpﬂSEdiataﬁ§rm@&7peuéeﬂekﬁdtﬁ@dthhﬁdlmégﬁoﬁhviOﬁtgéﬁerates
radi cal s upon phot oexposure as SF-877 SS descri bed hereinbelow to
initiate pobystnedabconratefllye aconpeindedaving anpethgranmaakl.y whsat ur at ed
group (Co).

the proportion of the quinonediazide compound (Cl) exceeds

the upper limit, the pattern may be deteriorated and the

20 composition may foam during the curing process.
(C2) Compound Containing At Least Two Alkyletherified Amino
Groups In Molecule (Curing Agent) :

The compound containing at least two alkyletherified

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



The phot opol ynerization initiator is not particularly limted as far as it

satisfies E; above conditions. 5 Exanples of the photopol ynerization

initiator % 7 i ncl ude: carbonyl conpounds such as benzyl, benzoin,

benzophenone, Mchler's ketone, 4,4' bisdiethylam nobenzophenone,

canphor qui none, 2-hydroxy-2 10 net hyl - 1- phenyl pr opane- 1-one, 1

hydr oxycycl ohexyl phenyl ket one, 2, 2- dlneahoxy 2 phenyl acet ophenone,

2-met hyl -[4' - (et hyl t hi 0) phenyl ] -2 nnrph&llno 1- propane,

2- benzyl - 2- di net hyl am no- 1- (4 nor phol i nophenyl ) - but ane- 1-one,

2, 4-di et hyl t hi oxant hone 15 and i sopropyl t hi oxant hone; phosphi ne oxi de

conpounds C Sw @ t ben I ta.i et sphi ne
2 ?E,@ A glu%ll%getgl fiet nesy J E‘%ér?)y | gqhg%h%h £l /TR %ﬁh@%;ylve e

oxi de and benzoyl i'ne oxi azo or azide

d b trile 20 and .4-azid hy
8?32232uff%B%?sﬁ%sﬁﬁﬁéiﬁa%h¥g Zhe eafrn (e aecrol i pa RS such

as benzoyl peroxide, di-tert butyl peroxide, tert- butg hydroperOX|de
cumene hydréper skedehenelpsr areiRan8lhydr ByemBxraeof The.guying agent

tri hal onmet hanes such as 2,9-bis(trichloronmethyl)-6 (2'-chlorophenyl)-

1, 3,5-tri adcae anchdFZnQZrogen—containing compounds, such as
furanyl)ethylenyl]-4,6-bis(trichloronmethyl)-1,3,5-triadine; and 5 i m dazol
di mer s suchpasy?mthiile(2tedl acophenyl) (poly)methylolated glycoluril,
4,54 ,5 -tetraphenyl -1, 2" -biimdazol. These nmay be used either singly or

in CO”b'”agbBT QReEWQl%&a%%Heb%h%@%uaﬁ@%1&%0%9R9|¥ﬁﬁ®' #RtQN Jidddat or (C7)
may be used together "with a sensitizer, a sensitizing 10 auxiliary, a

hydrogen dgpgr or W%Qa Hﬁa%?c@%r%gggthQ%%l %Q 1%HE§?@E§§“h§§Fthe

photopolynerlzatlon initiator

preferably 1 to ased.on |10 rts by mass_of the total
Drount of | PRENCEIBINE e CRAF dand ToBy L o1% iﬁgg?d%f’}’ BBl yoCHRES hi r d

phot osensitive conposition contains the photopol ynerization initiator (C7)
at 0.1 to PeWbY messylpr BuEyabppdomextyres phearees . ahlentRéipgef erably
0.3 to 3% by nmass based on 100% by nmass of the total anount of the
conporkeht sagaht (MBR) cohC@inamd OCIpome@ COmpSolendntresThé inigi rfd-om

phot osensitive conposition nay optionally contain a solvent (D). The

sol vent (Dpapteter aklly¥-hasdeheatabhowtngher ederdgesi-con8eiBdAadhp7 it has a
good affinity for the inorganic superfine particles (A1) and the inorganic

fine part'@bﬁ%oﬁﬂdL')Exah has a&f 99@eh sehvbhbi hyehes the1abkal i sol uble
resin (B2) e conpound ﬁaV|ng an ethylenically unsaturated 5 group (Ce),

the phot OpE%xgﬁ%ltﬁ%tx&%%t'hyltaltﬁhofneﬁggl)ln%nd WA ,gmte ggd gpti onal

additive ( ropriate Viscosit

hot t ead ed by d . 10
Beamp o5 oFeL ABS80r vt CBF Ay BaE FRaLed EOVAPNER Pofpoct 1o the Second

conposi tion. Those sol vents may be used elther S|ngly or in conbination of
t wo oﬁl%nrEeEFﬁ8§tO?H@eéaﬁﬂéﬁﬁdoﬂlVHQl§6P@entTbEﬁelﬁufﬁ%gtﬁgﬁﬂtéoﬁﬁéélt|on
can be appropriately determned to obtain an 15 good flowability.
Desirably, may bs sedheitange senglyt 6r10n000Mpanes lop @és$woamd Piagfer abl y
10 to I,000 parts by nmass based on 100 parts by mass of the inorganic
particles kAhds.(E) Another Additive: 20 In addition to the above
conponents (A), (B2), (C6) and (C7), the third photosensitive conposition
may Desirably, the first photosensitive composition

contains the curing agent (C2) at 1 to 100 parts by weight,
20 and preferably 5 to 50 parts by weight based on 100 parts
by weight of the phenolic resin (Bl) (or the total amount
of the phenolic resin (Bl) and the phenolic compound (bl)
when they are used in combination). When the proportion of

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



optionally contain another additive (E). Exanples thereof include a
plasticize%Fiﬁg adhesion auxiliary, a dispersant, a filler, a storage
stabilizer,” an anti-foam ng agent, an SF-877 58 anti oxi dant, an
ultraviolet |light absorber, a leveling agent and a devel opi ng accel erator.
(i) Adhesion Auxiliary: The adhesion auxiliary used in the third
conposition 5 can be exenplified with t sane conpounds listed with
respect to the second conposition. Desirdbly, the third conposition
contains the adhesion auxiliary at 0.001 to 10 parts by nass, and
preferably 0.001 to 5 parts by mass based on 100 parts by nmass of the

i norgani c ri. . w10 (del ] Nt . | SRerSant ed f he

i norganic gg?%f§4§§” . F% Fﬁgekﬁg%ggggﬁéggf?}oﬁlg%hqgé exeﬁ% i??%%faéth

t he sane conmpqunds .|isted with re t to the second copposition

Dosi rably. R SHRGIE ERPSLILRon RO 1 19 RACEDB san et ers 07601 to 10
parts by mass, and preferably 0.01 to 5 parts by nass based on 100 parts by
mass of t h@TopeEFaPne Qyatt ithiee s PPAL 1Aniy may |lgadrie detefiepatedn the
third conposition can be 20 exenplified with the sanme conpounds listed with
respect topbheesedoyd poopeasiiktisor Desitr atdsd sttdmece.hi rd conposition
contains the filler at 0 to 10 parts by mass, preferably 0.05 to 3 parts by

mass, and Qo3)i qhledidall McdldeGehlexatokr:to 1 part by mass based on 100 parts
by mass SF-877 S9 of the inorganic particles (A). <Photosensitive

Transfer Filnme The pRALEREAShELME RPN fidiM ageRldinig it therd pugntion
can be obtained by applying the a?oresald second 5 photosensitive
conposition _onto swhst.rate filmto form,a. pho ensitiye transfer |ayer
on the subgprgﬁetii n%cfﬁgggﬁgfgggﬁéiqﬁge)tﬁgﬁg%gglﬁ%?%faﬁﬁy:be overlaid
with a protective film (Substrate Filmand Protective HI%R 10, Th
substrate FPMRCSH YRS t §8e ARGt IAPEREN, 2 & i95RS e et A4 &7 3%%i n
filmw th heat and sol vent resistances and also flexibility. A conductive
foil is al beapesf ertakippropréaftieetiehidanatwfes,he .substtr &tk Ha 126C10.ows f or
application of the pasty conposition with use of 15 a roll coater to forma
phot oskEhsi Erxaaptliesnstherdody enc ligiet, hdrut irtotendln igedstidreage@and suppl y of
the roll ed photosensitive transfer |layer. The substrate film consisting of
a conduct i & 1ffeiniurs semplsgy ahlke cas unoldaawss, 2l gdrelRaitdinidmyer which

have been applied on the conductive foil is adhered to another substrate,
and then.tQ%m%%@@@%t@%@ fs@i1lf olnd tRAIBIIRA M t hTHEegRheRRRREL Ay film
photoresi st (DFR). The patterned conductive foil i$ used as a photomask in

exposi ng tt},?giﬁgseg%cg[)ic%t'ﬁ&%rat-s to %Fc-c%&%ﬁ%OceF Ucrht(fgeirea t%erpiﬁée‘ﬁé%ef?i%hﬁ ayer .

conductive can be use a upper electro for

Exenpl ary resins_ for nmaking the _substrate film.in de l.yet hyl ene .

t er epht hal 3?2@{16} ESHefe&ré);“ % %np(;ﬁ?etcr%lé}ges‘%g% y(B’Jr2 pﬁr&ﬁe%fe p%l%q %nes,
pol yi m des, pol yvinyl alcohols, fluorine-containing resins (such as

pol yf I or o&€RyPerd®L) -nyl ons and cel | ul oses. The substrate film desirably
ranges in thickness from20 to 100m and preferably from25 to 50mfromthe
vi ewpoi nt of strErnginhles afdthheakiikle generiagogr df8y abheliidst a surface of

the substrate resin filmhas been rel ease-treated. The rel ease treat nent
enabl es eabgnezgleaseyibhehglsubfondtm fhdxafihenroantimonate,

benzylmethylphenylsulfonium hexafluorophosphate,
benzylmethylphenylsulfonium tetrafluoroborate,

20 Dbenzylmethylphenylsulfonium trifluoromethanesulfonate,
benzyl (4-hydroxyphenyl)methylsulfonium hexafluoroantimonate,
benzyl (4-hydroxyphenyl)methylsulfonium hexafluorophosphate,
benzyl (4-hydroxyphenyl)methylsulfonium tetrafluoroborate,

benzyl (4-hydroxyphenyl)methylsulfonium



formng a pattern according to the nethod descri bed herei nbel ow. For

exanpl e, tHE ?§Iease treatnent can be 15 suitably acconplished by
applicatio 877 a rel ease agent such as a silicon release agent, a fluorine
rel ease agent or a silicon-fluorine release agent. Exenplary conductive
foils enployable as the substrate filminclude those conprising copper,
gold, 20 silver, platinum nickel, stai;bess steel, alumnum iron or
various alloys. Fromthe viewpoint of oXrdation resistance, conductivity
and flexibility, the foil conprising copper, gold, silver, platinum nickel
or alum num are particularly preferable. The conductive SF-877 61
substrate olle)Mmy e A-haulnaLe ek Phural sandyctiyyg foils or alam nate
of the condUctive forl and either a’'resin substrate or a substrate gi ven by
i npregnating a_nonwoven wWth a resin. Desirabl, he caonductive foil has a
5" hi oknesSo3e L LHAE OROL LBAPAE Eal SRT MR eadniliEr BR%a Ta g CPRC RS Fer abl
8 to 50(err)m and particularly preferably 10 to 25, m_ The protective film
may conpri HengRacdarBORANEr LLTas LIRFOPSr atRe SEHFETECE AZANHUTA sur f ace of
the protective 10 filmalso is release-treated. The peeling strength with
respect totthélppobeethurebiullifoand et heaphothedensidiiazentinansfer | ayer shoul d
be lower than that with respect to the substrate filmand the

phot osensi hixart arshat ihdnate, ( Bhet esghshhilvaeliansigrum ayer) 15 The
phot osensitive transfer |ayer of the photosensitive transfer filmcan be

prepared b¥rg@@L$Eggegh?ngggggoggngsensitive conposition on the substrate
filmand drying the applied conposition to partially or conpletely renove

the solvent. 20 To _obtain t phot gsensi ti transfer |ayer. as _described
above, the aforeéSFﬁr%g%ﬁbs?EFo?lfg%pPgP%Pégpﬁlgﬁgﬁi88m8§59ﬁé%§ubstrate
filmby a nethod capable of effectively formn uni fgrm and thick |ayer
(for exaon@nﬁéﬂnPeggetﬁﬁﬁdlggpﬁfﬁfprE%gﬁgléFy%paeFé%ﬂghpﬁﬁgﬁi%@ met hods
SF-877 62 include the use of a roll coater, a blade coater, a slit coater
a curtai n veapbi,anddarueferabare.- 3 for Sspeetst & Weighf hgsesdndint i ons,
the drying tenperature and tine may range from50 to 150C and from 5 about
0.5 ta B0 AdAupestsrbgpeetighel pf Dbsi phenplitheesimunBlof (cesitdeal sol vent
(with respect to the dried photosensitive transfer layer) will be not nore
than 20 bytsras, aaBdnpr eferakl yheablier ecshan (B%)bynmasse Phenolic

phot osensitive transfer layer Is thus formed on 10 at | east one surface of

the substrapgobihhm (Qggi LABLY chile atfeansker ihavernphasta dfji. ckigss Ohel to
100m preferagly 3 to 70(err)m and nore preferably 5 to 50.m Also
S

R e e R e e e

based t f the t f I . Th hot it filmhas th
phot osensi LEBLY 1 ARET EP SF 57 8F CACSEFrbel CHHGTe aNd TRIE. B! 1 “Binee: on o

an obj ective substrate and can be fornmed into a pattern with high
di mensi®onakFepieErsrsn. Brrcerel ke r PESPTRELIAR 0P ESAI BRBhBPBSENSIRL Ve
conpositions can forma dielectric by heating at 500C or below. This

di el ectri cmhasrasdilel éot Lpwesangt aft edfechaot chds d nishd@ t3ngngrapgirgiestri c

| oss tangent of not nore than 0.1. In SF-877 63 particular, the first

phot osensi {{C4y Ceopelinked FinebPalrtdtdésat 500C or below to forma

dielectric that has a dielectric constant of not less than 5, preferably

not |ess The crosslinked fine particles (C4) to be used in the
first composition may be any particles provided that the

20 polymer making up the particles has Tg of not higher than
0°C. Preferably, the crosslinked fine particles are
obtained by copolymerizing a crosslinkable monomer
(hereinafter referred to as the "crosslinkable monomer”)

which has at least two unsaturated polymerizable groups



than 10, a dielectric loss tangent of not nore than 0.1, 5 and an
electrostagfg fapacity of not less than 5 nF/cn2. The second or third

phot osensi Vé 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.
Preparati on nethods and properties of these dielectrics will be described
herei nbel ow. <Di el ectric Prepared From First Photosensitive Composition>
(Method of formng a dielectric pattern) 15 The method for formng a
dielectric pattern fromthe first photosensitive conposition conprises the

steps of (} }tﬂp8h¥'§? @B?eCBQE9§kEhQ”@ ﬁ%ePQORR %BQﬁb@Qegh?i gpyltant

di el ectric layer evel opin ectric layer curing the
dielectric patter Step of a n hot osensi tive co ition:
" this step spnenpi FeaE %SﬁﬁBE.PPBHmFE (Sb0F: BT6R §oasEaBstrlt 850 atn tas o
silicon wafer on which wiring patterns have been provided. Then the applied
conposi ti ofhpsreappéEansg é@&@gyﬁﬁé fre §6kv€ﬁtUpeﬁgetérpéﬁﬁ#akééaﬁﬂﬁ@ | ayer .
SF-877 64 This application may be acconplished by, for exanple, dip
coating, sSpaayicdaki ng4)baaschgt bignotohligheatthgn SpCN @ratfargbloyrtain
coating or screen printing. The thickness of the coating |ayer can be
controld edtpppAOpPrEakRtymbyiohesehast hnguhbeiapphi gabupnofRthodnhand
adjusting the solid concentration or viscosity of the conposition. The
above Subsggi ﬁet§zgatepatbh5glaghxhlhgl5eearﬁe&yﬁxagab§Ethmmﬁx be . plate

such as a ted-w ri ng board, a copper-clad | am nate

substrate, ,a _co 1 I e stra am. ¢ substrate a
silicon ma%%?c(ggg£e 86Vg§9§gx§9 ﬁkgbghlﬁggs% s% Pet%%%) ep of
photoexp05|ag ﬁhe dlelecirlc | ayer: The dielectric Ia ogtglned by the
above appl FESHIbANEt ERPPLYREFeEPFVEREIPE R & @dcﬁPFﬁ %ﬁ 4"€5 to)

radi ati on through a desired pattern mask. Thus, a Iatent pattern i nmage can
be fornmed partheldsel(€éirhesl| Agepf Eﬂenbiah?rradaatD&as enpl oyabl e for the
above exposure include an ultraviolet ray, an electron beamand a | aser
beam darfi tt ed frobxempbaxrpr essasbinkakole yndaopera 20chidgh- pomssundsner cury
| anp, a nmetal halide lanp, a g-line stepper and an i-line stepper. The dose
can be appwophi plekyldpgbepticredabheagfisatanaeedi ghoupe,r adcat ken source
used or the thickness of the dielectric layer. In the case of ultraviolet

rays radiaaﬁdiBgQHéhhehepraiamtgl pﬁtﬁaﬁzzeGSeaﬁyqahg b@g@@a the dose is
about 1,000 to 20,000 J/nR2 for the dielectric | ayer thickness of 0.5 to

50.m (3) §ﬁ§ﬁe9£ 98¥§g8€'”98EB§yg%§ Véﬁg581lQXQEewﬁ.CﬁBQQEgSXposed

dielectric yer jecte prent of oexposed area

is dissolved, wt n.al kal i ne_deve r_an . Thu a coating

| ayer in d§§&W%BH§§P%8FRP88ﬁ Béléﬂtgﬁﬁaarygﬁgge Pﬁ& %V@Hﬁ?gobarticles (A
have been un[fornty dIS ersed in the phenolic resin g is naturally
10 under st b5d (TaER) AREN ?ﬁé dPefgethy enay@typaldétémsﬁ baﬁyyaﬁ§§oﬁvﬁng and
washi ng away the bi nder phenolic resin (Bl), the inorganic particles (A

pr esent i npohgpdbeybEnedodvealwiimarbbabsyietevedont theee sane tine.

Exenpl ary devel opi ng nmet hods i ncl ude shower devel opnent, spray 15

devel opnmentiivinyebshoandevel pppéntrabhd. puddl e devel opnent. The devel opnent
is usually carried out at 20 to 40C for about 1 to 10 m nutes. Exanples of
the al kal i ne devehopesphhchydenal pbsHEi AREQOESNEOpHEL PBSe O (@PPUELD. 1 tO
10s by mass of an 20 al kal i ne conpound, such as of sodlunthydrOX|de

pot assi um pydr oxi fge 29TRRT B NBREE ¢ 1bA! AE! bybauyonium bYAAXhAe 9L

chol i ne I ne aqueous utiton may be m
20 preferably used at 1 to 20% by weight, and more preferably

2 to 10% by weight based on the total amount of all the
monomers to be copolymerized.
Examples of the different monomers include:

diene compounds such as butadiene, isoprene,



an appropriate anmount of water-soluble organic solvent, such as nethanol or
et hanol , orF_§7 urfactant. The above SF-877 66 devel opnment with the

al kal i ne 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 ectrical 5 condenser, the devel oped pattern is then cured by heat
treatnent to give a cured | ayer. On heatj.ng, the acid generator (C3) is
deconposed to generate an acid. The catal'ysis of this acid accelerates a
curing reaction between the curing agent (C2) and the phenolic resin (Bl).
10 The curing conditions are not particularly limted and depend on the

obj ective f I roduct.; .f.qr I e -£qgat i | ayer may be cured
by heatingagﬁe%gaﬁggﬁggﬁfggﬁrEgﬁoﬁfﬁﬁﬁggpfﬁmi ’ﬁ%gggk%%ﬁ%aé'also possi bl e
to carry out the hea% trgatnen% Lg t wo stgﬁgﬁ in order to effect the 15
curing suffici enPPyaGPIE5CEV B G  §&PoFEPCSN S SUFE A8sul ting pattern. For
exanpl e, the curing can be carried out in a manner such that the dielectric
pattern is (Weahedcaty18mitty 1@ Cof-oih 1p0r aA qit lenittgrid ehowrs in the first
stage and further at 100 to 250C for 20 mnutes to 8 hours in 20 the second
stage. Wt khilbe oalea\he lauryigndamdiliel, ons mete sheaidyigrcar idee canduct ed by a
conventional oven, an infrared oven or the like. (Properties of the

cliel ecsri exhbheadirglleetifirG 1Ry, epaked g apddwndtd,Stn icanesidimiimats;- 877 67
desirably has a dielectric constant of not |less than 5, preferably not |ess
than 10, apd 795§ 1Rf &heIARaK NOHihEST itiAMaER o (ENG HPREM ilti i te Of the
dielectric constant is not particularly limted. That is, there is no
problen1fo%uhg§a§edielectric constant to be about 200. Also, the dielectric
obt ai ned fromthe first conposition desirably has a dielectric | oss tangent
of not nore than 0.1, preferably not re than %.08, nd,still preferably
not nore than 0.Y858FHE L GRe T ﬁFtSBg%tﬁé 1@65'éP&Eﬁ&?@lFSSSNVthént is
not particularly limted. That is, there is no problemfor the dielectric

| 0ss t angeRethy lsaekigumerh)@rr yRartiiger,, NAE di el ectric produced fromthe
first conposition desirably has an electrostatic capacity of not 15 | ess

t han 510F/ erylpnetbdrsdbletmeicrivéssitdean Nl '~/ cn2, and nore preferably not

| ess than 15 nF/ cnR2. The upper limt of the electrostatic capacity is not
parti cul ar hg xbim@thgd enBrdls (methl) Bers liasinge ,pmebl em for the el ectrostatic
capacity to be about 50 nF/cn2 or nore. 20 The dielectric constant,

di el ectri cphass Aargent @rdrslecinastiald c xcapacity as used in the present
specificatign afé neagtred b?athg ne#hods described in JIS K6481 (at 1 MHz

frequency)h al éB%ﬁ#@ﬂﬂ(%%t%pa%&gﬁgmfa%' %pqgggggg_ t he above S F-877 68

dielectric pre as a l'eakdge curr’ent’ of not nore than 10-8 A/ cn®,
still preferably n re than 10-9 A/cne, and even preferaply not .nore
Than 10-1 RHOTEEYBEDNET A Phe YA RS T o SRS LF PN G58 S RA™ S o o
than 50m still preferably not nore than 20, m and even preferably not nore
than SferrPAid®He lower linit of the thickness is not particularly linited,
but the thickness is usually not less than 0.5(err)m <D electric Prepared
From Second O THinegdhlecPydessenshichyesCorpdyilt i(oesh| Merhddtef, fdhyilng a
dielectric pattern) The nmethod for formng a dielectric pattern fromthe
second or tthetd)phetydaersi piropytonpesii)iamr ydate, | $es lhegmeth)acrylate,

hexyl (meth)acrylate, lauryl (meth)acrylate, polyethylene

glycol (meth)acrylate and polypropylene glycol

20 (meth)acrylate;
aromatic vinyl compounds such as styrene, o-
methylstyrene, o-methoxystyrene, p-hydroxystyrene and p-
isopropenylphenol;

epoxy (meth)acrylates resulting from the reaction of



steps of either (1-1) applying the conposition or (1-2) 15 transferring the
photosensi§+¥?7transfer | ayer, and (2) phot oexposing the resultant
dielectric ™l ayer, (3) developing the dielectric layer, and (4) curing the
dielectric pattern. (1-1) Step of applying the photosensitive conposition:
20 In this step, the second or third conposition is applied by a coater
onto a substrate to forma dielectric Iaxer. Exenpl ary preferred coaters

i nclude a spinner, a screen printer, a gravure coater, a roll coater, a bar
coater and a die coater. SF-877 69 The substrate to be coated with the
second conposition is not particularly limted. For exanple, it may be a

pl at e such it 1.r L Rg op ani e ( n SUS
substrate,dga% Sgé&?fggpé% E?ng§?hg88§sébspgg%ggggygeggﬁ%% Sub ﬁgfgf a
silicon wafer (e..g., P) or.an_alym pa substrate. Th ubstrate used in
The case. of Eohewihfly AMEBIBOSF U1of ey e RaoRPaTe: Blibs (FAEE) omsriattng. - but
not particularly limted thereto, a printed-mﬁrin? board, a silicon wafer
(e.g., WCSP¥; aadg grasBasgbsPehheasryaAt8pPulrRalElpgt f&08 t8gecifical ly,
the second or third photosensitive conposition is printed on the substrate,
e.g., printedchipnngfbbrddoxwetihyd dwetbhapryhate etith and thereafter dried
in an oven or the like to forma dielectric layer. 15 (1-2) Step of
transferripelyheocphahasensitive transfer layer: In this step, the

phot osensitive transfer |ayer of the photosensitive transfer filmis

transferred on a,substrat&d 2nJoengubshtate Msed,beyel o0y shena pl ate

substrate of the sane kind as the one coated wth the Secohd conposition.

S DAL RALLR el 80 pah R bRz abEGD LOLERA, an i Surf ace o

the plate equi r ed, surface-” of € trate ' may be
pretreated by chem cal F-877 70 treatnment with si | ane coupling agent
b Cthe | ke, pl BSRACTFRER TRt d o CERPRCEE) REPBY FF n g eF BARRENL 1By SFUR.

pl ati ng, sputtering, vapor phase reaction or vacuum deposition. An

exenpl ary i1tanshée prodesk- (meghvearpebovetByhheucecheapeot Betive fil m has
been provided due to need, the filmis peeled fromthe photosensitive
transflér f (meth)athelphotosehsmailgeter afisfieeth) darvsosypehpased on the
substrate so that the transfer layer will be in contact 10 with the

SUbStfate:pﬁﬂﬂalb@epﬂﬁaoﬁeﬂﬁéﬁﬁy§c£§§6§§eth?l|Hék§h§896 REARPEESSI on bonded
with the substrate by neans of a heating roller or the like. By this

process, the photQsgnsiiid® LEmPSheds! BYGInd SadSahiRRsEe:8dsRBNt BE
substrate and adheres thereto. The transferring conditions are such that

t he heating. a r re. 40C, a rolling
pressure o lﬁgﬁhﬁgaﬂg§8né@g%%gggr%?§€§|?hg gﬁgéﬁgg?&gp% to 10.0 mmn. It
i's possiblgytgg% t he sgbstrate has been 20 preheated, for exanple at 40 to
100C. (2 ® ?Cﬁﬁﬁ? %Sposing the dielectric layer: The dielectric |ayer

obtained as above is irradiated with (exposed to) radiation through a
phot off@sk in a s¥MeREELEELLOMPRIENAS PATERY PatdEFC | FRYEP cARCRe2f or ned
on the dielectric layer. Wien the dielectric layer is produced fromthe
second photmeehsacryveanbdposindi dameahgdnduethvactvl amirdg: bangrovi ded on t he
dielectric layer during the production.

unsaturated compounds having a hydroxyl group such as

hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate
and hydroxybutyl (meth)acrylate.

20 Of these different monomers, butadiene, isoprene,
(meth)acrylonitrile, alkyl (meth)acrylates, styrene, p-
hydroxystyrene, p-isopropenylphenol, glycidyl
(meth)acrylate, (meth)acrylic acid, hydroxyalkyl

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



5 This dielectric layer wwth conductive foil nmay be prepared by either

| am nati ng 8 gpnductive foil with a DFR on the dielectric |ayer obtained in
t he aforesglﬁ step (1-1) or by using a conductive foil as the substrate
filmin the aforesaid step (1-2). This lamnate is then subjected to 10
chem cal etching of the conductive foil along a previously nmade pattern.
The resul tant conductive foil pattern be used as the above phot omask.
Exenpl ary radi ati ons enpl oyabl e for the above selective irradiation
(exposure) include a visible ray, an 15 ultraviolet ray, a far infrared
ray, an electron beamand a X-ray. O these, a visible ray, an ultraviolet
ray and a far inieared 4ayeBrenp! RERLABLS: aBNIULLEAYHA! &l nbAK el & 10REE

preferably used. The phot onas as open square dots ranging from to 20

1000(err)m_ but the exposure.pattern di ffer depending. on the object.
The I rradi GPTBRUBHGT pHERE ) Sbey BUERYE Bar ¢ Pci SRy ik Lad o, an
ultraviolet irradiation equi prent used in the photolithography process or
an  SF-87Pep2rabilynekhfis€ders £RBEPPPHGUiEi BAEF aderilcdd 8O0y and 1 qui d
crystal displays. (3) Step of developing the dielectric |ayer: The
phot oexposwdidhel eendi prefperbily BReticdéVél bpededoghd blaiseict orhéhgat t ern
(latent image) in the dielectric |ayer. The devel oper used in this
devel oprentocan hmoantabkakinetdevebapaersByot be wepdiheieedfzed.he al kal
devel opable resin (B) contained in the dielectric layer can 10 be readily
di ssol ved and waghed.py¥8y1 i Skagert he ?QQEQ@D&§ sduper kbpeyparthckas (A1)
and the inorganic fine particles (A-11) have been uniformy dispersed in
the alkali ;doue! aRABLE: EEShNCER) nel brksiABhULE! Lipuadenshaod fhale syaen the
y g away

dielectric lTayer Ts evel oped i'ssol'ving and washin way the al kal

devel opabl e _bi nder resin , the particles (A-]l) _and (A L) present in the
i seolved BPELIGEPF S7eD bBE; dHB08L CRIPPHESs SHEM Ale PUERGHENS Voset | ve

i ngredients of the al kaline 20 devel oper include: inorganic alkaline
conpounds B8ER &§SPPLYREHAFRFAIBXLHE, 288YPURFRYAESEPHe PASECa &S tehydr oxi de,
sodi um hydr ogen phosphat e, di anmoni um hydrogen phosphate, di potassi um

hydr ogeéh photphagmpudtsofli amlhydeogenophosphaliertheSF- BEg ZBowemoni um

di hydr ogen phosphat e, potassi um di hydrogen phosphate, sodi um di hydrogen
phosphat e, ambtithtusfsthecadt € fezeditunoabhieeall eadpotas eixamldiehitc atrackl i t hi um
carbonat e, sodi um carbonate, potassium carbonate, lithiumborate, 5 sodium

borate, potagskuahberahe @HQaEﬂM@B?abfaﬁHeOEGQB&%iﬁbk@hk@@ gayReunds such
as tetranet hyl ammoni um hydr oxi de, trimethyl hydroxyet hyl anmoni um hydr oxi de,
nononet hyl am ne, 4 |, ani ne, L } anipe,

di et hyl am ne, 10D€%¥%§£%¥hg$ﬁ§,C%%%%?%%%%%g%Fgﬁiﬁg?gg%?égpgggglgﬁfﬁe and
ethanolaning.tghefgkkglégg dgv%kgﬁekaggr useakn %hsiagov%id%vglgpg%nt can
be preparea by di 530 Vi Ag BPereast ofécof T'hHeSeParkalife CSWS gndS=in a

sol vent_ such as ter. The 15 concentratign of the al kaline _conmpounds) in
the alial i Ae H8vEPRPR; PESGERAPLY B00Be £B0TBY BYonESSE BRETETEPeVaBDy 0. 01
to 50 by mass. The al kal i ne devel oper may contain an additive such as a
noni oni ¢ stef AéPamt drharrarighple dhaneirrs 2of ThHee apboes Henkedphem® with

t he al kal i ne devel oper will be usually followed by water washing. According
t o necessipyrtindlesi (@dl) resydbescbetrodhetiheysadewaklthoadf. tTiee patter ned
dielectric layer or on the uncoated area of

control method is not limited to the above. 1In the case
where the particles (C4) are synthesized by emulsion
20 polymerization, the particle diameters can be controlled by
adjusting the amount of emulsifying agent to regulate the
number of micells formed during the emulsion polymerization.
Desirably, the crosslinked fine particles (C4) are

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



substrate may be rubbed off by a separate step. SF-877 74 Wth respect to
t he develogFﬁz; conditions, the kind, conposition and concentration of the
devel oper; devel opnent tine, tenperature and net hod (such as inmersion
devel opnment, rocking devel opnment, shower devel opnent, spray 5 devel opnent
or puddl e devel opnent); and the devel opnent apparatus nmay be sel ected
appropriately dependi ng on purpose. By tpe above devel opnent, a dielectric
pattern consisting of renmoved and renmai Nfng portions of the 10 dielectric

| ayer can be fornmed as designed by the photonmask. (4) Step of curing the
dielectric pattern: The dielectric pattern is subjected to a heat treatnent

dth : ) I i I db
and, the pablougbacuss oo dbleumbigue) g o Jearsamlsied B
00C, d f bly f 0. 30QC, . The .h i, i i bl
000 1, IRy gcE! ER0LAACOR,150,LR 5000, ThE el AT 3 g a0l

heating means for thermally curing the 20 second or third conposition
i ncl ude antbeefiotah pAPHAte@foldf BRRENALA6t rSiSdte. (BlPr gpesh tihes of the
dielectric) The dielectric prepared fromthe second or third conposition or
fromthe pbbeosénsi tbmpoundndbdn wWhem thSk- 822 TSededinr aloimpimag ipn) .
dielectric constant of not |less than 20, preferably not |ess than 23, nore
pref er abl ywReh tRssptbpbr23onand paet cevkarnlivkedeffamablon ratclleessidsdan 30.
The upper Iimt of the dielectric constant is not particularly 5 limted.
That is, thghesi peNgwPERR! eBLEer 15Retdi ehecliish 1Rt a0 188 2o, 200.
The dielectric obtained fromthe second or third conposition or fromthe
phot osensi t i ster film T di LC S 1t _of not
rore han 1675, Po88; chErnany sHEEh BRbeREled - onRhEERhe FhE B raRERETbY o
nore than 0.06. The lower limt of the gieLectric |.0Sss Lange?t IS not
particul ar PYeFi M*EelPPFhat et PREr E€PY L ho 1pr SOEERIPGAHRE Gitel ectric | oss
tangent to be about 0.001. The dielectric constant and dielectric |oss
tangent 15rgsodsEdonnapdehprésERE1ISHARERI CAt ithS aEefedaledd Byrthenmet hods
described in JIS B6481 (at 1 MHz frequency). To be used as an electrical
conderider, ithmagboussédi ébwetring pfefempbkybhds ty lasak dgespeusient of not
nore than 10-9 A/cnR, still preferably not nore than 10-1 A/cn2, 20 and
even prefepabpygrooksnorethbapal@itled/ aiRh Biéker aldmpontehe sdi el ectric has a
t hi ckness of not nore than 20(err)m and still preferably not nore than
10m The | pwRtakhfibhtObrt RGet BirokBesaikb8 ROhePRhkitG¥1! ¥nhbTetkedndbut the
thickness is usually not less than | (err)m F-877 76 <El ectronic Parts>
The first LtL Lt i ned .at, .teqper at ures
e O e e o D

not hi gher relectric, the resultant

h di el LG 5 f I h ) i el ic |
of ot mor B PRARS 02 AR AR =S EC EPaLt BEPe ERERYELY OF BL FBSSR han 4|

nF/ cn2. Further, the second or third photosensitive conposition or the

phot odehsi PFOBe¥EARSfer filmcan be calcined at | ow tenperatures not hi gher
than 500C to form 10 the dielectric, and the resultant dielectric has a

di el ectric(BbnS8edwenst not |ess than 20 and a dielectric |oss tangent of
not nore than 0.1. Therefore, electronic parts, such as an electri cal
condenser that iBhéhsolaadth#B)aibaigeoepecttedt ahi theapfaesty, are produced
fromthe above

composition to improve handling properties or to control
the viscosity or storage stability of the composition.
20 Examples of the solvent (D) include, but not particularly
limited thereto:
ethylene glycol monoalkylether acetates such as

ethylene glycol monomethylether acetate and ethylene glycol

monoethylether acetate;



15 dielectric. Mreover, the dielectric according to the invention allows
for mniaturization and high-densification of electronic parts such as a
printed ci PEd7t board, a semi conductor package, an el ectrical condenser and
a high frequency antenna. 20 | NDUSTRI AL APPLI CABI LI TY The photosensitive
conpositions of the invention can form upon heating at | ow tenperatures of
500C or below, a dielectric that has a g%electric constant of not |ess than
SF-877 77 5 and a dielectric |oss tange of not nore than 0.1. The first
phot osensitive conposition can be heated at | ow tenperatures not higher
t han 500C to produce a dielectric that has a dielectric |oss tangent of not
nore than 0.1 and_ 5 alhigh ﬁlecﬁrgstati% gagﬁcity of . not |ess Hhan 5
nF/cn2. The secoRd°BY1ERFr 818ARSE oLRRSPLIVESEORESs H BN 25 PEREYLETE
phot osensitive transfer filmcan form upon heating at | ow tenperatures of
500C or bePéWCCa BPBCEEILNYd SHREE  hRS ORNIGRSi%EH SRy FEneesd Yigideit: of not
nore than 0.1 and a high 10 dielectric constant of not |ess than 20. The
di el ect ri cpobpyBeniengaiyciodn mogoplfiopyaed heas andipglepdilenecodivedonst ant, so
that it can be suitably used in electronic parts such as a printed wiring
board, a ssshebondylkahepackage, an el ectrical condenser and a high 15
frequency antenna. The electronic parts of the invention can be 20
fabricajed snal | papdytBhBl ¥1D¥othaiHIRyekthie sabove disebesbkileneEXAMPLES
The present invention wll "be herelnafger described in detail by the
foll ow ng L es,: it ul tr t-hat. [ ion is in no
way |im te@?ggtlhc?%n%&a%&%%?’I—igr?:e?)ﬁg%?% ,di%/pd)cé)rjt ?He%ﬁgl'eg“\ﬁ%ar’e by mass
unl ess SF-877 .78 otHermﬁse.nentignS%. Thecgass-a er age nnlﬁpular wei ght
(Mv) is inPEEP¥ESBE FoNpsly AdRE CREASIPET K\*h RIQPYIENFe &P lchr omat ogr aphy
(GPO) using_a chromat ogr aph HLC- 802A (avail able from TOSOH 5 CORPORATI QON) .
Pat t er ni ngOpPBp¥retéerand diel ectric properties of the dielectric patterns
were evaluated as follows. (Patterning properties) In each Exanpl e and
Conpar ati ve Exanpkepydeasugégentsmofondky lesdheiredcettteor sukvd wisdt h and
hei ght of the obtained dielectric pattern with a scanning el ectron
m cr osmpeptSEMLehe enaldsat mohbmeabglicatie rofa qeatater, n puoghil eaze "'GAAcdlor the
wi dt h of 5001 OEun and "BB" for others. Also, deletion of pattern was
visual ly eyahdatedi1@sneMackenataon Q@p?tlie% i mBBopf Qlt@fdron.
(Dielectric Cbnstgnt, Dielectric ngs angen%ﬁénd Leakaé@ 3flrent)
Prepar at i 008t JeLeChiOdeod XarRLER 11 ith UL SRR ALLLE foxaml es 1-6,
rn-obtai ned"was alum niZe

the 20 dielectric patt to forman upper

el ectrode (thickness: 0.5 m on the dielectric pattern. | npl es 11-13
and Conparati ve Eﬁiiﬁ?81Y?5088§Qr§F0FF§HEdF&ﬂgngﬁgepﬁpgeEH5§§ere af f or ded
to use the copper foil on the pattern as an upper el ectrode. |In Exanples
14-17 and CeéE9§?%V?9 Ref erence Exanples 1-2, the dielectric pattern
obt ai ned was al um nized to forman el ectrode having a guide ring (area: 1
cn, tIi ckness : corbikpédsr pryh. apphvtivamertrdisPldi el ectric constant and
dielectric loss 5 tangent:

lactates such as methyl lactate, ethyl lactate, n-

propyl lactate and isopropyl lactate;
aliphatic carboxylates such as ethyl acetate, n-
propyl acetate, isopropyl acetate, n-butyl acetate,

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

other esters such as methyl 3-methoxypropionate,

ethyl 3-methoxypropionate, methyl 3-ethoxypropionate, ethyl



The dielectric constant and the dielectric | oss tangent were neasured at 1
MHz by an LCR neter (HP4284A avail able from Hew ett-Packard Conpany). The
above nmeas3fFd&fénts were carried out with respect to 10 10 measurenent

poi nts between the copper foiled side and the upper el ectrode of the
printed wring board or silicon wafer substrate. The obtained val ues were
averaged to determne the dielectric cogﬁtant and the dielectric |oss
tangent. 15 Measurenent of |eakage current: The | eakage current was
measured with respect to 10 measurenent points between the copper foiled
side and the electrode with the use of an insulation resistance tester (a
product of _Advant est Corporation he obtained val ues .20 were averaged to
det er mi ne ?ﬁ@t%€§W§§8p&8E?§ﬁf.mf%ﬁﬁ Hﬁéﬁyaﬁgsﬁgéaﬁggyg8§§¥QNﬁﬁﬁﬁ The
cured filnms were subjected to a 72-hour npoist heat resistance test at 121C
and 1000 humi di t praRaéic2hHERPCTRRONE| AECHI F6ntBEPBPE aRE AMléNnethe test
were individually SF-877 80 anal yzed by an infrared spectrophotonetry.
The resul ts wer ekebnpesedunht Asedchepthspnee 8vhkphesonke Hohsptheane

resi stance according to the following criteria. AA: no difference observed,
showi ng goeeéhdmeiysll oheatandneesi st ance BB: drastic difference observed,
showi ng poor noi st heat resistance <First Photosensitive Conposition For
Form ng; Di el ect bjn¢3eIhgyutal hawhng ime té lE%&m@%iH@? SRR diSht de) 10

Exanpl es 1-5 and Conparative Exanples 1- Inorganic Particles (A): Al:

bariumtitanate.particl . ade : i lhabl e fr akai Chem cal s
Co., Ltd., %ﬁgér?lglgﬁcﬁliyglagzglgaérlrggeFag%g.ﬁl FE;EP%@%gOAi?:O §4r %l?nqsti tanate
particles (trade name: BT-02 avail able from Sakai Chem cals Co., Ltd., nean
particle di anetefa@CtORRF PHERORPCYRRSFRIPBATEOMA-1: cresol novol ak resin
prepared frommcresol and p 20 cresol in 60/40 nolar ratio (nmass-average
mol ecul ar wei ght TheseepRBVERtpollPit PRENEE 8SPHOFiBhey: sdngddl Ofovdl ak resin
prepared frommcresol and p cresol in 50/50 nolar ratio (mass-average

mol ecul ar wemipinaitd oherrfs teb pol yeingr dieds?z, 500) SF-877 81 B1-3:

pol yhydr oxystyrene (trade name: MARUKA LYNCUR S- 2P avail able from Maruzen
Petrocten qa@) ®sothlelrd addRiewel:i c Conpound (bl) bl -1:

1, 1- bi s(4- hydr oxyphenyl ) -1-[ 4-{1- (4- hydroxyphenyl) 5

1-met hyl et hyl } phepyl fet-BangnQubBenediazkdeopERoUREn( ), fakthercondensate
formed between 1, 1-bi s(4-hydroxyphenyl

)
1-[4-[1-(4- I 1)~ 1- et hyl ] yl.l.et.ha
1,2-naphthggé&ﬁgﬁg§5§§¥§%-égggkgﬁkiéﬁédi%%%ﬁ 3% %g %@éﬁﬁgéﬂ%ﬂﬁﬂnﬁkﬁ?b of
1/2.0 C1-2: condensate  forned betmggn apl-bis 4-hyd%ox§ggenyI%
1- phenyl et RERESERR FUEAARYhEGuiPnofdEid2i% 698 "Ll  BRAEPAEFIOEntaR aver age
nolar ratio of 1/1.5 Curing Agent (C2): 15 C2-1:. hexanet hoxynet hyl at ed
nel ami ne (EPRFY KFRRPOURIRELNS o ey oV felpé’l’ﬁYMrﬁsq&inS@tbé(,s,Pﬁ?crﬂ?l) C2-2:
t et r amet hoxynet hyl glycolurilegtrade nane: CYMEL 1174 available fromMtsu
Cytec,1it depoayi deGansratdicyCl)ic BPo®Y- resins and aliphatic epoxy
benzyl (4- hydr oxyphenyl ) net hyl sul f oni um hexaf | uoroanti nonate C3-2:
benzyl ( 4- hyesaxysphehyé jaradgl sul7ésni(Bim hexabéuosephesphahelimits not

detrimental to the characteristics of the composition.
<Second Photosensitive Composition For Forming Dielectric>
The second photosensitive composition for forming a
20 dielectric comprises:
(A) inorganic particles which comprise inorganic
superfine particles (A-I) having a mean particle diameter
of less than 0.05um and inorganic fine particles (A-II)

having a mean particle diameter of not less than 0.05um;



SF-877 82 Crosslinked Fine Particles (C4): C4-1: butadi ene/ hydroxybutyl
nethacrylagg{gﬁthacrylic aci d/ di vi nyl benzene = 60/32/6/2 (wt%, nean
particle dianeter = 65nm5 Solvent (D) D-1: ethyl |actate D 2:2-heptanone
(Exanpl es 1-5) (1) Preparation of photosensitive conposition for form ng 10
dielectric The inorganic particles (A), phenolic resin (Bl), phenolic
conmpound (bl), quinonedi azide conpound ({1), curing agent (C2), acid
generator (C3) and crosslinked fine particles (C4) were dissolved in the
solvent (D) in the 15 mxing ratio listed in Table 1. The sol ution was
kneaded in a bead mll and thereafter filtered through a stainless steel
mesh (500 mesh) amd arf iatkell ihaena B Ae 1A ;0f 1~-mto prepare a

phot osensitive conposition for formng a dielectric. 20 (2) Application of
phot osensitive conpositi far f i dielegtric T V. t nsitive
conposition was a(p I i%éld a(te)iyr?El lécqs}’ﬁ %\hgﬁgnﬁ@o%a%éfﬁsogau?{}gr%gpes|aft?g(}gn&sv\?ﬁ)t’er. The
applied cquo ition mqt dried at 100C for 5 mnutes to renove the SF-877
83 sol vent. PrHEALLY a photosensitive dielectric layer was formed in a
t hi ckness of |am 83) Phot oexposure and devel opment of dielectric |ayer The
phot osensitive di@eét siodViedferdNfas irradiated 5 with i-line radiation
(ultraviolet ray of 365nm wavel ength) through a photomask (having a pattern
wi t h 500m squar es(Edotasotine ruselddft iare .ul t r ahi gh pressure nmercury | anp. The
dose was 500 mid/cnR. After the conpletion of the photoexposure, the 10

phot oexposed di elTe@t sie@dnaly PhorasdriSatiat Rbrpciaiein demvelppdpdraid 2

m nutes with an aqueous sol ution of 2.38% by nass of tetranethyl amoni um
hydr oxi de (25Qnasithe W] ARsfporidter £altal 4 hendigd £Ciiil dayer yes
washed with “ultrapure water to renove the area that had been 15 solubilized
by ultraviql.et, irradiation, ,T . atter . for med 4 ring of
dielectri c%blét]t’eran Xgellda{% ehr neznld?eellp’ec% fblacrh] aylelrPo"%r?'ﬁt‘J?\'nekgeéz}i(il ic%(leloinﬂwaf er was
cured in an oven at. 200C for 60 mnutes to forma 20 q%glecirip pattern on
the substrate. THELFatE&EOHh PRSIV PHFPATRST &F rARCYS opertt &8¢ t he
obtained dielectric pattern were neasured by the above nmethods. The results
are shdbn ifprmapiieh a flsp gty s ifGomniitatioe e estarbicanierie same
manner as in the above Exanpl es, a conposition was prepared in the m xing
ratio |istedieal Iablthe2.vifhmo pirtgperhe msofiverangesasiread 160 tdel a0 Gmanner. 5
The results are shown in Table 2. SF-877 gs *o; li I~ lio~~MX""\I rl
NN ~- 1O ti @id- s, lddd @PYeferably from 50 to 10,000 mPa-s. Also

desirably, this second photosensitive composition is
capable of forming, upon heating at temperatures not higher
15 than 500°C, a dielectric that has a dielectric constant of
not less than 20 and a dielectric loss tangent of not more
than 0.1.
Hereinafter, each component of the second
photosensitive composition will be descried.
20 (A) Inorganic Particles:
The inorganic particles (A) for the second
composition should comprise inorganic superfine particles
(A-I) having a mean particle diameter of less than 0.05um

and inorganic fine particles (A-II) having a mean particle
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Desirably, the second photosensitive composition
contains the inorganic superfine particles (A-I) at 1 to 30
parts by mass, and preferably 5 to 20 parts by mass, and
10 the inorganic fine particles (A-II) 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 above inorganic particles in the above proportion leads
to a high packing density of the particles so that the
15 resulting dielectric can have a high dielectric constant.
The mean particle diameter of the inorganic particles,
i.e., that of the whole of the inorganic superfine
particles (A-I) and the inorganic fine particles (A-II), 1is
preferably between 0.005 and 2.0um, more preferably 0.02
20 and 1.0um, still preferably 0.02 and 0.8um, and
particularly preferably 0.02 and 0.3pum. Further, the Dw/Dn
ratio (Dw: weight-average particle diameter, Dn: number-
average particle diameter) 1s preferably not less than 1.05,

more preferably not less than 1.1, still preferably not
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Phot osensitive Conposition For Form ng Dielectric> The followng are a |ist
of the conpararisriseddyer is formed thin so that the leakage current
5 may unfavorably increase.
In the second photosensitive composition, the amount
of the inorganic particles (A) (total amount of superfine
particles (A-I) and fine particles (A-II)) is preferably 20
to 95% by mass, preferably 40 to 90% by mass, and more
10 preferably 60 to 85% by mass on the basis of 100% by mass
of the total amount of the components (&), (B) and (C5).
(B) Alkali Developable Resin:
The alkali developable resin (B) used in the second
composition has an "alkali developability", which is a
15 property of being dissolved by an alkaline developer. In
other words, the alkali developability is understood as an
alkali solubility whereby desired development can be
accomplished.
Various resins can be used as the alkali developable
20 resin (B) and examples thereof include (meth)acrylic resins,
hydroxystyrene resins, novolak resins, polyester resins,
polyimide resins, nylon resins and polyetherimide resins.

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

resins are preferable.



Exanpl es 6-13 and Conparative Exanples 6-7 and descriptions of the
synthesis qof the al kali devel opable resins (B) used 5 in those enbodi nents.
| norgani c PE7 cl es (A): A-l: bariumtitanate particles (trade nane: BT-OL
avai | abl e from Sakai Chemicals Co., Ltd., mean particle dianeter:
Ol(err)m dielectric constant: 500) 10 A-2: bariumtitanate particles
(trade nanme: BT-02 avail abl e from Sakai emcals Co., Ltd., nean particle
dianeter: 0.2(err)m dielectric const ant* 500) A-3: bariumtitanate
nanoparticles (N sshin Engineering Inc., mean particle dianmeter: 0.03m
dielectric 15 constant: 400) A-4: bariumtitanate particles (TOHO TI TANI UM

CO., LTD., mean particle_dianmeter. Ol (err)m. dielectric.constant: 400)
A-5:titania nano%gf%ﬁg zgr%Yr85§f85§gg RTF egvgh gSchjﬁcﬁH§%1;|_ KASE
CO., LTD., nmean particle dianeter: 0 . 02).un, dielectric constant : 100 )
Phot oaci d Gener aF8POLEBFrS CEOMPLSHBE 8f Mengmerihpxing. @4 Rydoddlphenyl )- 1
nmet hyl et hyl ) phenyl ] et hyl i dene] di phenol with 1,2 SF-877 88

napht hoqui goweg dbizdo-(begglifisfiteragied eraest dge asst"ovoinfamesat i [dr2 )r'at iagid 66. 7
mol %9 Solvent (D) D-1: ethyl lactate 5 D-3: propyl ene glycol nononethyl

et her Al kakinobeeel epapbllemBeszab(B) mohSyneirhedidy HExemplieal)t oA fdeafde ey ged
with nitrogen was charged with 459.0g of a diethylene glycol dinethyl ether

sol uti on i rowhisCIrmB@oRe®a (8F)2) 2" aagobi si sobutyronitrile had been
di ssolved. Further, 22.5g of styrene, 45.0g of nethacrylic acid, 67.5g of

di cycl opent anyl t : g-0 i.d et hacr yl wer e added
thereto. Then thggh?;§ﬁ¥£§s§ ﬂ??é%gn sas%Pg%§§Es¥%&By,gaﬁg%P %%éolution was
heated to 80C, 15 mai ntai ned at t?}ﬁet?gpehat%re for hogL and heated at
90C for 1 REUFM"Eo3CofBPEY e It REPpdP e PEEE IR trfe T8 NS %4 ned by the
above reaction was added dropwise to a large quantity of water to solidify
the reacti oAOpPB§GctP3The RBYcEi BRNEFSdUcP Mas washed with 20 water,

redi ssol ved in 200g of tetrahydrofuran, and resolidified in a | arge anount
of water. This opsempiea ©hrbhghmpadingsol(bLi oimpoomessl hdivfingati on was
repeated three tinmes. Thereafter, the resultant solidified product was
vacuurn@r i edrdox§QCgfronp48ihelnsiet acyiyélid acdapomgreacry3R-B8a£i89 (1) .
(Synthesis Exanple 2) A flask purged with nitrogen was charged wi th 459. 0g

of a methyha3=net BeXWpr epmarate agaliyt icedtichi\Whiaeh d9. A& o c acid,
2,2' -azobi si sobutyronitrile had been dissolved. Further, 56.25g of

met hacryl i eim@on%gaggiaf eLhvL het hagiy! atienand o78c4%8 Hond A—epoxybutyl

nmet hacryl ate were a thereto. Then the mxture solutiodn was stirred
slowy, and the pol rizatio s initiated by heating the solution to 10
500 The' SOFEERORCRILCHAPAY LR ac S Sl nfuie BOPS hour s and heat ed
at 90C for 1 _hour tg conpl ete tge %ﬁlynerization. The resul tant sol ution
was treat e CPRE CLAME CRENARR 4TSt ) SFHESes Exanple 1 to yield a

copolynmer (I1) . 15 (Synthesis Exanple 3) 32.29g (90 nmmol) of 3, 3" , 4, 4
di pherbd sul f onet BxpBRAEHOKY| Foednanhpari de3andmenongrelbawiwpl) aoEpoxy
1, 3, 3a, 4,5, 9A- hexahydr o- 5(t et rahydr o- 2, 5- di oxo-3
furanyl) - ngphtipd[ 1p2lofef gianidy3- dicoyd ads,t etlyacaylomgtina 2@ ldit@nhydri des;
28.74g (70 mml ) of 2, 2-bis[4-(4 am nophenoxy) phenyl ] propane as a di am ne
compound, 31484dyl a-ethylacrylate, glycidyl a-n-propylacrylate,
glycidyl a-n-butylacrylate, 3,4-epoxybutyl acrylate, 3,4-
epoxybutyl methacrylate, 6,7-epoxyheptyl acrylate, 6,7-
20 epoxyheptyl methacrylate, 6,7-epoxyheptyl oa-ethylacrylate,
N-[4- (2, 3-epoxypropoxy) -3, 5-dimethylbenzyl] acrylamide and
N-[4-(2, 3-epoxypropoxy) -3, 5-dimethylphenylpropyl]

acrylamide.

Examples of the monomer (b4) which is a



(10 mml ) of organosil oxane LP7100 (avail able from Shin Etsu Chem cal, Co.

, Ltd. ) ; and 3. 04g (20 mmol) of 3, 5 di am nobenzoic acid were dissol ved
in 450g of SKeféthyl -2  SF-877 90 pyrrolidone (NWP) and reacted with each
other for 12 hours at roomtenperature. Thereafter, 32g of pyridine and 71g
of acetic anhydride were added to the reaction solution, and

cycl odehydration was carried out at 100C for 3 hours. 5 The resultant
reaction solution was purified by vacuudPdistillation to obtain an NWP
solution of polyimde with 20% solid concentration. (Exanple 6) (1)
Preparati on of photosensitive conposition for formng a 10 dielectric The

i norgani c suggrfine,ga&hicles A-1),, ﬁn%rganic fine particles (A-11),

al kali dev&PEFABMETHE&PH S BPROPITSt dAG H §ener at or (C5) and sol vent (D) in
the mxing ratio listed in Table 3 were kneaded in a bead mll. The 15

m xture was ther8gEhEt MEER) egriyRpsGghehahyt ailRPESS 2§t ¥dPtResR PS80 nesh)
and a filter having a pore size of |~ un to prepare a photosensitive

conposi ti onmedah)Borylagea di-dlaectyli dmeld) aApplliacat,i @enafy lphot osensiti ve
conposition for formng a 20 dielectric The above photosensitive

conposi ti onmeas )applkiladcbyna sRiciRaLpeMang1Pr(meited adrivilag hoard. The
applied conposition was dried at 100C for 5 mnutes to renove the sol vent.

As a result, a phﬂ)&?ﬂﬁ??é%&%ﬁ%egi BLBelr kfaha¥RE monbme 4 9%‘32%%115”(%(5] in a

t hi ckness of 7(err 3 ot oexposure and devel opnent of dielectric |ayer
The photosensitiye dielectric |ayer .was irradiated wth-line radiation
(uItraviolggoFa§%8fc§8§§ “ﬁ%ﬁef&ﬁﬁ?ﬁflégtﬁ%8ugﬁ“§gﬁﬁbH§§§§k (having a

pattern with 500m squares dots) by use of an ultrahigh pressure nercury

| anp. The dose wasoM®bifuréRyl BPPeretfeSEshpRet SE6NLERSt RBApADt oexposur e,

t he phot oexposed dielectric |ayer was treated by a shower 10 devel opnent
for 2 m nuimeshwilskydRN&queous sol ution of 0.120 by mass of

t et ramet hyl anmoni um hydr oxi de (25C) as the devel oper. Thereafter the

di el ectric | ayercoagugashdddikehksubticapasebuabdiene aedpisophenareanthat
had been solubilized by ultraviolet irradiation. Thus, a pattern 15 was
formedio (4) Curingcebméheheekr haviayt ar poIhpepathbnaedndaeuesteyc | ayer on
the printed wiring board was cured in an oven at 200C for 60 mnutes to
forma di eheghhi CePatt enn (@R thhe diiahad gWokibnd 1Roand +2QnEhe 1Pt 8rri ng
properties and diel éctric propertiés of the obtained dielectric pattern
wer e neasute t ov t hQds. I | t I in Table 3.
(Exampl e 7 oiy%égtggg%@?t%yg%b%%p§§l igxrggg’f fﬁ?ﬁ& ggg?electric SF- 877

9?7 was prepareg in tge mxing r %& lis in lg&%; 31in éh sa manner as
in Exanpl e ‘BETR)BREY §§ﬁ$iffa§e%i ﬁeéFF&Bqﬁﬁﬁg sqgéwﬂ? ﬁ%@%&y hi ckness
of 7(err)m and thereafter photoexposed, devel oped and cured in the sane
manner as i(RethERSEYIEt6to forma dielectric pattern, except for the use
of the above-prepared conposition. The resultant dielectric pattern was
subj ect®d t o theBeeasaeemEntbeoprehenpat pér abpnglpmepéredesompdndnebectric
properties. The results are shown in Table 3. 10 (Exanple 8) A
phot osensi tievreé veanpesmt o mohomefrohaiviig ga adicalreetyilc grasipplogpahed i n t he
mxing ratio listed in Table 3 in the

monomers (b2) and/or (b3) or a phenolic hydroxyl group, the

copolymers 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 copolymer contains



same manner as in Exanple 6. A photosensitive dielectric |ayer was forned
in a thi ckﬁgsgz of 5N(err)m and thereafter 15 photoexposed, devel oped and
cured in thE*hne manner as in Exanple 6 to forma dielectric pattern,
except for the use of the above-prepared conposition. The resultant
dielectric pattern was subjected to the nmeasurenents of the patterning
properties and dielectric properties. Tﬁg 20 results are shown in Table 3.
(Exanmpl e 9) A photosensitive conposition for formng a dielectric was
prepared in the mxing ratio listed in Table 3 in the same manner as in
Exanple 6. In this enbodinment, the NMP  SF-877 93 sol ution of polyimde
prepared i i : anei ; i t I t = 20:

wei ght)) vva%sojﬁtpéjsrg%l %zs%tnh@egC al egrll?]e e\(%erjloglpg(tg)lrée‘?[{rgenscimnesr(()B(;b an -tt ﬁe tgaglg\/@/nt (D).
A photosensitive dielectric. ayer was fqorned.in t hickness 5 of 3(err)m
and t her eaf¥YeMaSFat G&h &S ,lcdlﬁw%llgp&’fegr?&agi}ryedsaitr?t e E)é’né“aﬁf’r{nea}'n s in
Exanple 6 to forma dielectric pattern, except that the above-prepared
conposi ti orhes Gead vasd fes &l ﬁ’@’“@&@rca(rbrﬁe@toth @ P3okY TMeSTesul t ant
dielectric pattern was subjected to the 10 neasurenents of the patterning
properti es aaad pdireliectlard ypropdietriagdy Phéea el ty aressshewd ithoksbl e 3.
(Exanpl e 10) A photosensitive conposition for formng a dielectric was
prepar ed | Retri& e irkgh rtald tdniowleed (ba)Takl & Zd maheylmasane armnner as in
Exanpl e 6. A photosensitive dielectric layer was fornmed in a thickness of

3(err)m agg}atrrggrcgqfatrqry Rhiexpasedo develmped, apdcured in the same manner
as in Exanple 6 to forma dielectric pattern, "except for the use of the

above-prepared coppogihi.qn. d‘gggtlggﬁgh%agg 39 cliBe;I q¢t LG @gtcgg;&n was

subj ected to the neasurements atterning properties and dielectric
properties. The results are shown in Table 3. (Conparative Exanple 6) A
phot osensi GROSIHPET AL&GT G oo g glacﬁsélae‘;ceﬁf‘\r&pe moge Cyrl-A Ly %%gsht)
prepared in the mxing ratio listed in Table 3 in the sane manner as in
Exanpl e 6. 1A pR&NEs @fsinglys tdir@nec 86 feegpereddy (Gihedsneiaafickness of
3(err)mand thereafter photoexposed, devel oped and cured in the same nmanner
as i n B0 Examflee réd ¢ o aramsangilyl ddter i"masat-teeraragex aeptedudrant ve igde: of t he
above- prepared conposition. The resultant dielectric pattern was subjected
to the nmeasykemenicF &, Gdte Haatst, e, 000pr el Mexre it flralast riog quopes ti es.
The results are shown in Table 3. 10 SF-877 i~ 'loa~~" ~( ONo o |Ii
i1xro~~ VI 3mot piglp,” WWI | .rl GNroorl H O~ chi;

Desirably, the second photosensitive composition
contains the alkali developable resin (B) at 1 to 500 parts

15 by mass, preferably 10 to 500 parts by mass, and more
preferably 10 to 200 parts by mass based on 100 parts by
mass of the inorganic particles (A).

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

20 preferably 2 to 40% by mass, and more preferably 5 to 30%
by mass on the basis of 100% by mass of the total amount of
the components (&), (B) and (C5).

The second photosensitive composition may contain

another resin than the alkali developable resin, such as a
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bismaleimide resin or an epoxy resin.
(C5) Photoacid Generator:
The photoacid generator (C5) is a compound which

generates an acid on exposure to radiation. Examples

5 thereof include 1,2-benzoquinonediazidosulfonic acid esters,
1, 2-naphthoquinonediazidosulfonic acid esters, 1,2-
benzoquinonediazidosulfonic acid amides and 1,2-
naphthoquinonediazidosulfonic acid amides. Specific
examples include the 1,2-quinonediazide compounds described

10 in “Light-Sensitive Systems” by J. Kosar, pp. 339-352
(1965) John Wiley & Sons, Inc. (New York) and “Photoresist”
by W. S. De Forest p. 50 (1975), McGraw-Hill, Inc. (New
York) .

Of the above compounds, those exhibiting excellent

15 post-irradiation transparency in the visible light range of
400 to 800nm are preferable; listed as examples are ester
compounds of 1,2-benzoquinonediazido-4-sulfonic acid, 1,2-
naphthoquinonediazido-4-sulfonic acid or 1,2-
naphthoquinonediazido-5-sulfonic acid with any of 2,3,4-

20 trihydroxybenzophenone, 2,3,4,4’-tetrahydroxybenzophenone,
3’ -methoxy-2,3,4,4’ -tetrahydroxybenzophenone, 2,2’,5,5" -
tetramethyl-2’,4,4’ -trihydroxytriphenylmethane, 4,4’'-[1-[4-
(1-(4-hydroxyphenyl) -1-methylethyl)phenyl]

ethylidene]diphenol and 2,4,4-trimethyl-2',4’,7-trihydroxy-
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The content of the photoacid generator (C5) is
preferably 5 to 100 parts by mass, and particularly
preferably 10 to 50 parts by mass based on 100 parts by

5 mass of the alkali developable resin (B). The photoacid
generator (C5) in a content below this lower limit
generates an acid in too small amount upon absorption of
radiation. Therefore, the solubility for an alkaline
aqueous solution will not change between before and after

10 the composition has been exposed to radiation. This will
result in difficult patterning, and the pattern may have a
problem in heat resistance. Whereas the photoacid
generator added over the upper limit will remain in a
substantial amount if the composition is exposed to

15 radiation only for a short time. Accordingly, the
insolubility for an alkaline aqueous solution will become
too high and the development may be difficult as a result.

Desirably, the second photosensitive composition
contains the photoacid generator (C5) at 0.1 to 30% by mass,

20 preferably 0.5 to 20% by mass, and more preferably 1 to 10%
by mass based on 100% by mass of the total amount of the
components (A), (B) and (C5).

(D) Solvent:

The second photosensitive composition may optionally
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GLUH A~~ a~,| Mrt H SF-877 96 (Exanple 11) (1) Preparation of
phot osensi taatet tionepoddlivent ofD)f.orm ng di el ectric A photosensitive
conposition for formng a dielectric 5 was prepared in the mxing ratio
listed in Table Fpensbheeyamy pTayIRIfea®b1ly BRI 6following
properties:
it has a good affinity for the inorganic superfine
5 particles (A~I) and the inorganic fine particles (A-II),
it has a good solubility for the alkali developable
resin (B), the photoacid generator (C5) and an optional
additive (E) after-mentioned,
it can impart an appropriate viscosity to the second
10 photosensitive composition, and
it can be readily evaporated by drying.
Examples of the solvent (D) include:
ketones such as diethyl ketone, methyl butyl ketone,
dipropyl ketone and cyclohexanone;
15 alcohols such as n-pentanol, 4-methyl-2-pentanol,
cyclohexanol and diacetone alcohol;
ethereal alcohols such as ethylene glycol monomethyl
ether, ethylene glycol monoethyl ether, ethylene glycol
monobutyl ether, propylene glycol monomethyl ether and
20 propylene glycol monoethyl ether;
alkyl esters of saturated aliphatic monocarboxylic
acids such as n-butyl acetate and amyl acetate;

lactic acid esters such as ethyl lactate and n-butyl

lactate; and



(2) Preparation of photosensitive transfer film The above- obt ai ned

conposi ti orsrvggs applied onto a copper foil substrate film (300 mm w de, 500
nmlong and 10 13mthick) with a die coater. The applied conposition was
dried at 100C for 5 mnutes to renove the solvent. As a consequence, a

phot osensitive transfer layer for formng a dielectric was forned in a

t hi ckness of 10m on the substrate filmt4p prepare a photosensitive transfer
film 15 (3) Transferring of photosensitive transfer |ayer The

phot osensitive transfer fil mwas superposed on a printed wiring board so
that the photosensitive transfer |layer would be in contact with the printed
W ring board. Thertéaft erstdre piudt esensitthiwle dagldnsfelvd idaateease 20ethyl

t her noconpr essi on bonded with the board by use of a heating roller. The

t her nbconpPresSicyd 1RAN d: LoNdid # Sl WY &g Bped thedhorhdieneaddmgrrol | er had
a surface tenperature of 120C, a rolling pressure of 4 kg/cn2, and a

travel ing 1L 3 2 : opper-foil ed photosensitive
SF-877 97 %%%gt%t%raq*dgréng}%l a3 |e}foe){8§ﬁgcé%irp%tr%hsferred on the printed
wiring board to gbtain a_board with the phptosensitive dielectric |ayer.
The thi ckness. of TPIG ORI eaie PV B SR Ty e ffacul ed to be
10l (err)m 5 £4,) Phot oexgosure and devel opnent of dielectric |ayer A
positive DER ALfimatied Wh PhdMsove-Fdt ned nul til ayered board. The
resultant |am nate was irradiated through a photomask (having a pattern

wi t h 500m squar e§hgoton twintth dt- |thee sicddieatt ofP)( ulnt rtdhd glestonday of 365nm 10
wavel engt h) by use of an ultrahigh high pressure nercury | anp. The

phot oexpos ewdmpicl iltayar owas dderppered iopedl pydd hermimvenid astatl a et dod.
Uncoated areas of the copper foil given by the devel opnment were chemcally
etched W t hRdCurdwatsil ary de pealivbbel,t a tf argmig Rt eseke birve k% _
dielectric layer with a patterned copper foil. Wile using the copper foil

pattern as t(g[gqg!gi t [t d i I

phot oexposé?'%%?h an u tégﬁ?ﬁgp%gy%é%%%%an%g iI’ﬁfyed&b(‘]l se E/\S/asb%foo
mi/cnR, After the conpleti of th hot oexposure, . the 20 exposed

di el ect?i ¢ RETePARES [PhALH BRF T BoWAS Yevel TpreROTEME MRk 68157 th an
aqueous sol ution of 0.120 by mass of tetramethyl anmoni um hydroxi de (30C) as
t he devel odé“r).- Thereafter the dielectric |ayer was washed with ultrapure
water to renove the area that had been SF-877 98 sol ubilized by

ul travi ol et(E)r PagithenAddrifivea pattern was formed. (5) Curing of
dielectric pattern The patterned dielectric |layer with the copper foil 5 on
the printed w rilng akdedrtd omas oc urhed abovan axegorednt2)0Q ) ,0r (B30 andhut@S) o
forma dielectric pattern with the copper foil on the printed wring board.
The patt er RinRg sRICRRT thRsc etch i 161RC tddnfo o OPESH | sy ABptt dvhobt @i ned
dielectric pattern were neasured by the 10 above nethods. The results are

shown {8 Talhedn CRAMYNL Jfdi v RNOtEDSENTixya GYTRERIi ki 9B <f Qi f or ming a

dielectric was prepared in the mxing ratio Iisted in Table 4 in the sane
manner as |, e 6. nho ensitjive dielectric. | ayer. was_fo din
a thi cknesslplgﬁé%g.at M aansﬁjt e%egf '?%r ap o%%le%)oas&e%fld%%s/ye’l g%ecgs‘,ﬁedr%%rgg,g in
t he sane man&erl as in Exanple 11 to forma dielectric pattern, except for
the use of 2 hé1d5dve-Fr alecscﬁ‘?B)déilﬁeo‘H. Fhl Ut M Ui Lt r i¥ pat tern
was subjected to the neasurenments of the 20 patterning properties and
di el ectri c apidperidagd, e Ydsiatie late Litbvn svsaaite £ (ssahine 13) A
phot osensitive conposition for formng a dielectric was prepared in the
m Xxi ng r at iagehnitstaed! ian deatdleo@ing adwelerator.
20 (i) Adhesion Auxiliary:
For use as the adhesion auxiliary, at least one
coupling agent can be selected from silane coupling agents,

aluminum coupling agents, titanate coupling agents and

zirconate coupling agents. Of these, silane coupling



SF-877 99 sane manner as in Exanple 6. In this enbodi nent, the NWMP sol ution
of polyim dg_grepared in Synthesis Exanple 3 (solid content . solvent =

20: 80 (by weight)) was used as the al kali devel opable resin (B) and the
solvent (D). A 5 photosensitive dielectric |ayer was fornmed in a thickness
of 10m and thereafter photoexposed, devel oped and cured in the sane manner
as in Exanple 11 to forma dielectric paitern, except that the

above- prepared conposition was used and the curing was carried out at 230C.
The 10 resultant dielectric pattern was subjected to the neasurenents of
the patterning properties and dielectric properties. The results are shown
in Tabl e 4.adCorpadedi vies Exampipoul)d A ghod osensd thw et leonposht i an (Epr
forming a dielectric 15 was prepared in the mxing ratio listed in Table 4

in the same maNAEK) as) kdk @B E haARDod osehRstdd e e ecdrbGpl aver was

formed in a thickness of 10. mand thereafter photoexposed, devel oped and

cured In the St mcanrg??n%i%qaeei | Fampl e Lgiosfgf ma rdéfal@l‘;%éeifeés’{ﬁ‘ﬁfr n

except for ‘the use ove-prepar ed conposi t’i on. ul tant
dielectric pattern was subject to the nmeasurenments of the patterning
properti es P Hi Bl &% iRE ¥ é83%9he results are shown in Table 4.
SF-877 100 ~I1~If1l O iH"'IIINO pINH W~\-~~ N1~p,171 F(,'l ~O
MO"'i LIl S~ rtd O-—~M'v-1CHzs1 ROACH G+ P-r N ~O~~ ~ri MO~ I (~I | U-FC, ~
UCT f~HP i TUi ~I "i 11 il I I Ifq =~lo=~ ~ <~~N~I~46)~'~ bM~ bH-O C | N.-|
GO-1)~00-~ 000 I"il-1 ~I S—I(@ﬁﬁhﬁH)i.vki r-1 NO~-nONff~ rlfY) rl00~i HO
~N~~IN~~0 1 ~ ~Olr-1~(f1M b~OV~rl GO -1 ¥ _00-~ ~00 0 I1-1 f(S1.1

(d~~M I N~ @BEAdint. ¢ Cs ~ad HAt et WMWY rtd 120 Im, +d AT dégdk| €al1-toH
3, n is an integer of 1 to 3, and a is an integer of 1 to 3.
The indicator p for carbon number in the saturated
alkyl group ranges from 3 to 20, and preferably 4 to 16.
10 Examples of the silane coupling agents of the formula
(6) include:
saturated alkyl dimethyl methoxy silanes (a=1, m=1,
n=1) such as n-propyl dimethyl methoxy silane, n-butyl
dimethyl methoxy silane, n-decyl dimethyl methoxy silane,
15 n-hexadecyl dimethyl methoxy silane and N-eicosane dimethyl
methoxy silane;
saturated alkyl diethyl methoxy silanes (a=1, m=1,
n=2) such as n-propyl diethyl methoxy silane, n-butyl
diethyl methoxy silane, n-decyl diethyl methoxy silane, n-
20 hexadecyl diethyl methoxy silane and n-eicosane diethyl
methoxy silane;
saturated alkyl dipropyl methoxy silanes (a=1, m=1,

n=3) such as n-butyl dipropyl methoxy silane, n-decyl
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ttf~Pc7Nrt 10t 1x e peseaar bikyi! M QODRLIFC chiok EECI3NWra0h WRMANLI i Gl |
~| ~I E-~ SF- §?7 101 <Thi ré/ Phot osensi tive 5orrp05| tion For Form ng
Dielectric>_The followng is a.list of fhe.conponents used i anpl es
14-17 and ﬁéﬁgr ésﬁlésg1 I?)(Sarl}lgpéféjp -lz.dsi r?%rh a:thieéC At i rle"’lsne(’A)n: %&AX%IX: barium
titanate particles (trade nane: BT-01 avail gble from Sakai Chem cals Co.,
Ltd., neanSgaRthoile edingret 8ilans, Edydesivdl dafmethvdofdthaty SR - bari um
titanate nanoparticles (N sshin Engineering Inc., nean particle dianeter:

0. 03( er r ) mhediaglesutly idg med hydnsttdexy 400)an& 4ndoariedmadanenatisngtdritd cl es
(TOHO TITANIUM CO., LTD., nean particle dianeter: O/l (err)m dielectric
const ant: 4@0oxA- Titliah@ni a nanoparticles (trade nanme: RTIPBC avail able 15
fromC. 1. KASEI CO, LTD., nmean particle dianmeter: 0 . 02~,un, dielectric
constant : 100 ) sAkkabieSobukke Besithy(182kxhoRy- bilceRe YR ,pheygred from
n- butyl nmethacrylate, 3 hydroxypropyl nethacrylate and nethacrylic acid in

20 60/ 20/ 2Q 13t i 40 al% “@mQ@MMi%%ﬁo%h%% 's G YR, Appared from

n- butyl methacryl ate, propyl “nmethacryl até and methacrylic acid in
60/ 20/ rat.i by .mass) .GMv._ 100, 000 SE-877 2 Conpaound Havi ng
Et hyl eﬁ cal%ltlf%l}}&gatetyﬁhgfé{d Sérl 81515 "( &)O%C(QGI- ij:l trhiyr%eteljs%ocﬁyprg)d%aafpee t 'l acr yl ate
Phot opol yneri zation Initiator (C7): C7-1: _ ,
2- benzyl - 2hg@stai ladisshY L £ SHAd S ey I~ &5 fAdfe- Ay Isol vent (D)
D-3: propyl ene glycol nononethyl ether D spersant (El) El-1: oleic acid 10
Filler (E2ethaxy sadéng@iene bl ack (Exanples 14) (1) Preparation of
phot osensitive conposition for form ng dielectric 15 The inorganic
superfine particlsesufAte}, aillkgilganpeobiyile egpaoiiyclsed ahgsl | (a=1al ked2, sol ubl e
resin (B2), conpound having an ethylenically unsaturated group (C6),
phot opol yne=3jatsu@h iak hi-&uety 1( Qhpraasilventhddy) sidissrer saitdedd) and filler
(F) inthe mixing ratio |isted in Table 5 20 were kneaded together in a
bead m4l. qEReRLINQtHOKEUSE 1ane, n-hexadecyl dipropyl ethoxy silane
and n-eicosane dipropyl ethoxy silane;
saturated alkyl dimethyl propoxy silanes (a=1, m=3,
n=1) such as n-propyl dimethyl propoxy silane, n-butyl
dimethyl propoxy silane, n-decyl dimethyl propoxy silane,
20 n-hexadecyl dimethyl propoxy silane and n-eicosane dimethyl
propoxy silane;
saturated alkyl diethyl propoxy silanes (a=1, m=3,
n=2) such as n-propyl diethyl propoxy silane, n-butyl

diethyl propoxy silane, n-decyl diethyl propoxy silane, n-



was filtered through a stainless steel nesh (500 nesh) to yield a

phot osensi tgpvgg7conposition for formng a dielectric. SF-877 103 (2)
Application of photosensitive conposition for formng dielectric The above
phot osensitive conposition was applied by a spinner onto a printed wring
board. The applied 5 conposition was dried at 100C for 5 mnutes to renove
the solvent. As a result, a photosensitigge dielectric layer was fornmed in a
t hi ckness of 7(err)m (3) Photoexposure and devel opnment of dielectric |ayer
The photosensitive dielectric layer was irradiated 10 with i-line radiation
(ultraviolet ray of 365nm wavel ength) through a photomask (having a pattern
w th 500m siIRs ydotdl)e thyy luger oy Witlaalk ghhdressidesdmd clirgtHyahp. The
dose was 400 mJ/cnR. After the conpletion of the photoexposure, the 15

phot oexposed fljgle&inianhd;ayer was treated by a shower devel opnent for 1
mnute with an aqueous sol ution of 0.5% by mass of sodi um carbonate (30C)

as the devel oper, reafter e di ri shedw th ul trapure
water to remove t gng:ﬁg%rd eg’lé&ela,dq\ﬁ?iogjﬁ}lhggo#%%es’\é@%#ex%osléd on’

ul traviol et irradi ?‘tTi on. Thus,. a, pattern was forrrejgl;? (4) Curing of

di el ectric Pt SHTRTRE Patienile iRt RIORRMerS o t%e HriSH%d wiri ng
board was cured in an oven at 200C for 30 mnutes to form SF-877 |04 a
di el ect ?i c P& ®F R Yors intase it aseath  dime gt R TARREYpr operti es
and dielectric properties of the obtained dielectric pattern were neasured
by the abowd lmetech@adsl nHed aesunld digrmopstlowrdpoxfaldieladne 5 (Exanpl e 15) A
phot osensitive conposition for formng a dielectric was prepared in the
mxing ratio |iskaduirhtEablag Kyl melhe1s ATRAMIREG sAS dresEx@ e 4., A

phot osensitive dielectric |layer was forned in a thickness of 7(err)m and
thereaf t er 10 )pholaexRosed,  damelpnad, 1and iRtk s e SarR yanper as in
Exanple 14 to forma dielectri'c pattern, except for the use of “the

above- prepar o] it T esyl t di el ric t s subj ected
to the rreag‘t?%g’ﬁ'én{ég%oseftht% psa eaergeri’i h“g "ge%é’&er"}e‘?tg“ landlngeﬁ;eqoéé{]rsﬂglapnredperti es.
The 15_results are shown .in Taple 4. (Exanple 16) A photosensitive

ConpostE i ol T B In gt T e B OGS Rl M Ao SATR Ml 3 o
listed in Table 5 in the same manner as in Exanple 14. A photosensitive

di el ectri c Hoatdpay wds- 3 Grined in a thickness of 5(err)mand thereafter
phot oexposed, devel oped and cured in the sanme manner as in Exanple 14 to
form a diel ectri sapatreéen, adkydptethyl dheetbexgf stiHenssovie2r, epearled
conposition. The resultant dielectric pattern was subjected to the

measur ementns=20f stult® asShPprophd qratyilediinkg hagparilisse ant-witslilecitt el
properties. The results are shown in Table 4. (Exanple 17) A photosensitive
conmposi t i oryifrt HoRyMsNd s i - fddy1C X AS RMRRHSBL, id% tde,mMnd ng ratio
listed in Table 5 in the same manner as in Exanple 14. A photosensitive
dielecigic, I s Jf.ar. i j ¢k fnPCEIdDInand t after

phot oef}(gposélg%)églg\? IoﬁéC angjlgu{értglé;}{yn%i&&%%%a%émﬁarﬁr%r&as In nple 14 to
forma di elr?ectri c _pat tiﬁr n, except for the use 10 of the above-prepared
conpositio .lmﬁworxé’s&l SMCdi el ectric pattern was subjected to the

measurenents of the patterning_properties and dielectric properties. The
results are showSetHr#iste adkyl propyl dimethoxy silanes (a=2, m=1,

n=3) such as n-butyl propyl dimethoxy silane, n-decyl
propyl dimethoxy silane, n-hexadecyl propyl dimethoxy
20 silane and n-eicosane propyl dimethoxy silane;
saturated alkyl methyl diethoxy silanes (a=2, m=2,
n=1) such as n-propyl methyl diethoxy silane, n-butyl
methyl diethoxy silane, n-decyl methyl diethoxy silane, n-

hexadecyl methyl diethoxy silane and n-eicosane methyl



(Reference Exanple 1) 15 A photosensitive conposition for formng a
dielectricgpagg7prepared in the mxing ratio listed in Table 5 in the sane
manner as in Exanple 14. A photosensitive dielectric layer was forned in a
t hi ckness of 7(err)m and thereafter photoexposed, devel oped and cured in
the sane manner as in 20 Exanple 14 to forma dielectric pattern, except
for the use of the above-prepared conposigtion. The resultant dielectric
pattern was subjected to the neasurenents of the patterning properties and
dielectric properties. The results are shown in Table 4. SF-877 106
(Reference Exanple 2) A photosensitive conposition for formng a dielectric
was prepareddtihaxie siiddneg ratio listed in Table 5 in the sane manner as in
Exanpl e 14. A photosensitive dielectric 5 layer was forned in a thickness

of 5(err)m and thereahiea RNXAEXRASAddidevR):aped 13t CUee i mihe sane
manner as in Exanple 14 to forma diel ectrlc pattern, except for the use of

t he above- ary c | i
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saturated alkyl propyl diethoxy silanes (a=2, m=2,
n=3) such as n-butyl propyl diethoxy silane, n-decyl propyl
diethoxy silane, n-hexadecyl propyl diethoxy silane and n-
eicosane propyl diethoxy silane;

10 saturated alkyl methyl dipropoxy silanes (a=2, m=3,
n=1) such as n-propyl methyl dipropoxy silane, n-butyl
methyl dipropoxy silane, n-decyl methyl dipropoxy silane,
n-hexadecyl methyl dipropoxy silane and n-eicosane methyl
dipropoxy silane;

15 saturated alkyl ethyl dipropoxy silanes (a=2, m=3,
n=2) such as n-propyl ethyl dipropoxy silane, n-butyl ethyl
dipropoxy silane, n-decyl ethyl dipropoxy silane, n-
hexadecyl ethyl dipropoxy silane and n-eicosane ethyl
dipropoxy silane;

20 saturated alkyl propyl dipropoxy silanes (a=2, m=3,
n=3) such as n-butyl propyl dipropoxy silane, n-decyl
propyl dipropoxy silane, n-hexadecyl propyl dipropoxy
silane and n-eicosane propyl dipropoxy silane;

saturated alkyl trimethoxy silanes (a=3, m=1) such as
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n-propyl trimethoxy silane, n-butyl trimethoxy silane, n-
decyl trimethoxy silane, n-hexadecyl trimethoxy silane and
n-eicosane trimethoxy silane;
saturated alkyl triethoxy silanes (a=3, m=2) such as
5 n-propyl triethoxy silane, n-butyl triethoxy silane, n-
decyl triethoxy silane, n-hexadecyl triethoxy silane and n-
eicosane triethoxy silane; and
saturated alkyl tripropoxy silanes (a=3, m=3) such as
n-propyl tripropoxy silane, n-butyl tripropoxy silane, n-
10 decyl tripropoxy silane, n-hexadecyl tripropoxy silane and
n-eicosane tripropoxy silane.
The above compounds may be used either singly or in
combination of two or more kinds.
Of these, particularly preferable are n-butyl
15 trimethoxy silane, n-decyl trimethoxy silane, n-hexadecyl
trimethoxy silane, 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 silane, n-decyl tripropoxy
silane and n-hexadecyl tripropoxy silane.
Desirably, the second photosensitive 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
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parts by mass of the inorganic particles (A).
(ii) Dispersant:
The dispersant used for the inorganic particles (A)
is preferably a fatty acid; especially it is a fatty acid
5 of 4 to 30 carbon atoms, preferably 4 to 20 carbon atoms.
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, stearic acid and arachidic acid; and
unsaturated fatty acids such as elaidic acid, oleic acid,
linoleic acid, linolenic acid and arachidonic acid. These
may be used either singly or in combination of two or more
kinds.

15 Desirably, the second photosensitive composition
contains the dispersant at 0.001 to 10 parts by mass, and
preferably 0.01 to 5 parts by mass based 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. Examples thereof include
conductive fine particles such as carbon powders (e.g.,

acetylene black and Ketjen black), graphite powders and

higher order fullerene, and semiconductive fine particles

r
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such as silicone carbide powders.

Desirably, these fillers for improving the dielectric
constant are used at 0 to 10 parts by mass, preferably 0.05
to 3 parts by mass, and particularly preferably 0.1 to 1
part by mass based on 100 parts by mass of the inorganic
particles (A).
<Third Photosensitive Composition For Forming Dielectric >

The third photosensitive composition for forming a
dielectric comprises:

(A) inorganic particles which comprise inorganic
superfine particles (A-I) having a mean particle diameter
of less than 0.05um and inorganic fine particles(A-II)
having a mean particle diameter of not less than 0.05um;

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

(C) additives which are a compound having an
ethylenically unsaturated group (C6) and a
photopolymerization initiator (C7); and optionally

(D) a solvent and

(E) another additive.

This third photosensitive composition can be prepared
by kneading these components with a kneader such as a roll
mill, a mixer, a homomixer, a ball mill or a bead mill.

The third photosensitive composition thus prepared is
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Si,i~Ilr~<g.g@gw- tn-- -a----r~wHoca~a b H SF-877 108 Wat is clained
is: 1. A photosensitive conmposition for formng a dielectric conprising (A
inorganic particles, (B) an 5 al kali devel opable resin, and (C) additives,
wherein: the alkali devel opable resin (B) conprises an alkali soluble resin
havi ng a phenolic hydroxyl group (Bl); a8 the additives (C) conprise a
conpound havi ng a qui nonedi azi do group (Cl), a conpound containing at |east
10 two al kyl etherified am no groups in the nolecule (C2) and a thernmal acid
generator (C3). 2. A photosensitive conposition for formng a dielectric
conpri si ng ipApasicr gaminc wiartt il fds1iqiB)y asnflfi @l et | falevedaopabye resin, and
(C additives, wherein: the al kali devel opable resin (B) conprises an

al kal i sol A ires hAavi ngea 1pReNehieC vAvdoeity dheuR ofBlhangand fhn
additives (C) conprise a conpound having a qui nonedi azi do group (Cl), a
compound cut i &od GRES. 20 i paﬂé%fék%ﬂfw 66 SN0 QP8 hPalbe

nol ecule (C2), a therma generator (C3) and cross ine particles
(4) . 3. e phpt asensitive .conpasition for. formng a F-877 109

di el ectri c-gggsogl eisr?'erc?qi ’cItj-IJT’ﬁ %%%Fﬁ%??%tlc?rbslﬁﬁﬁ&a&i? n%gparti cles
(C4) have a nean particle dianeter of 30 to 500nm 5 4. A photosensitive
conposi ¥i of B Thr HAR, &R eIt tdh cCERPPPFREHRAYS (APt i hbslyani Ehpar 608 es,

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

i nor gani ¢ pactiedless (iR td@ipriiae a worgatitor supeeidtrantpant ingdtesl€$s 1) havi ng
a nean particle dianeter 10 of |ess than 0.05, mand inorganic fine
particles (than 2tarndg aindaactpard ildss diamstrer of med nMeess than 0.1.
0.05(err)m and the additive (C) conprises a photoacid generator (C5). 15
5. The phot osensitereq na@HRAS| tda@h et ® @ thelteGidd ¢ as clained in
claim4, wherein the inorganic superfine particles (A1) are contained at 1

to 30 part%h%ro%qﬁsiaﬂq,et heyr iQ%Q:inC V)‘llerf H)éaréé§éxeisebc(.A‘l |) are contai ned

at 99 to 7 y mass on the basis of 100 parts by mass 20 of the

i nor ganj c nti.cles (A. .6._.Th hot osensi tive conposition for formng a
di el e(a:?éi CF@Q nzﬁﬁﬁaa&'ﬁ)% !%ratl’rﬁ%f?s ‘wherein the inorganic particles (A are
contained at 20 to 950 by mss, the SF-877 110 al kal i, devel opabl e resin
(B) is contained & 1NOFIBE%HDParedS e Pre fafottdscitdigeh&cmrasitéanni s
contained at 0.1 to 300 by mass. 5 7. The photosensitive conposition for
form ng a @heudst rdaipasi sd dindan carpp igte Mantigles ol /eI wiahing
capable of formng a dielectric by heating at 500C or bel ow, said

di el ectri c ahandang paa rdiied lec tdii inetis tetl e s tiar eS.0 haan) atskganic
dielectric | oss tangent of not nore than 10 0.1. 8. The photosensitive

conposi ti ofiher daarolidigsa @Gi-alBctadvdims £imddreddrt adle iaandtst abas 4 to
7, wherein the inorganic particles (A) conprise a titaniumcontaining 15

e ) SFgseasle A SRR VeEoTESLLar, ot Bng Btk kRel ¢ o
(B) is at h%@s%ém%%dggﬂdged in the second composition when the above

conditions are satisfied.

Desirably, the third photosensitive composition
contains the inorganic superfine particles (A-I) at 1 to 30
20 parts by mass, and preferably 5 to 20 parts by mass, and
the inorganic fine particles (A-II) at 99 to 70 parts by
mass, and preferably 95 to 80 parts by mass on the basis of

100 parts by mass of the inorganic particles (A). The use

of the above inorganic particles in the above proportion



20 selected fromthe group consisting of a (neth)acrylic resin, a

hydr oxyst yrgngsresin, a novol ak resin, a polyester resin, a polyinmnde
resin, a nylon resin and a polyetherimde resin. 10. A photosensitive
conposition for formng a SF-877 dielectric conprising (A) inorganic
particles, (B) an alkali devel opable resin, and (C) additives, wherein: the
inorganic particles (A) conprise inorganig superfine particles (A-1) having
a nmean particle dianeter 5 of less than 0.05, mand inorganic fine particles
(A-11) having a nean particle diameter of not |less than 0.05(err)nm the

al kali devel opable resin (B) conprises an alkali soluble resin (B2); and
the additivesd£)tSupiie s GO Weh iy Ngf athd Getdyt eascabl yYhat
unsaturated group (C6) and a photopol ynerization initiator (C7). 11. The
phot osensi tiV ggpg§' i on i 1M i el i i in claima1l0,
wher ein theer}('ﬁolrcgam cirlil O({shu%)lce%%q]ﬁleénp%% ?féﬁg %Zﬁj}r ﬁaﬁeg%ﬁ%g?ﬁed at 1 to 30
parts by mass and the inorganic fine particles (A-11) are contained at 99
to 70 partéy%ﬁﬁ s on the basis of 100 parts by nass of the inorganic
particles (A). 20 12. The photosensitive conposition for formng a
dielectric as cl ditfedsal AdthCl® RS tHe dordiil It EFes (A are
contained at 20 to 95% by nmass, the alkali soluble resin (B2) is contained
at 1 to560@dmnt imsss, thee corpgehd haviqgvdl @tdl/ | erd catdygamsat ur at ed group
(C6) SF-877 112 is contained at 0.1 to 30% by nmass and the

phot opol yneyipeat f iote i pati adleys (GH 1) sacdntled natbrjardid fon@0%byiohss. 5
13. The photosensitive conposition for formng a dielectric as clainmed in
any one of i t i i I f r47 a fdiglectric by
heati ng at @dgicﬂg'r ]jgsel%w%gesraa%ﬁc}%!beél%%%%?g@hg%?nag&g Zdr']idel%!%'ctrﬁ?%constant of
not | ess than 20 ielectrd Ss_ta t re,t 0,0.1. 14.
The phot osénst ?{/%npc%?r‘fg‘%ftaﬁlo% %'gordlﬁ’or%%lngpgg%?%rea{:holr g(?a‘zz C?rg(lgﬁétﬁl n any
one of clains, 10 to, 13, erein_the jnorganic ticles (A) conprise a
titani um 1?%@%%%?&%@%%@%%&6& ?i?fg?({)siéﬁ%'l t ifVe Dipodifts on for
fornin? a dielectric as clained in any one of clainms ZOto 14, wherein the
al kal i T80l (/P e3¢ BEYW i &l FhdsTaV SRR SR R D k6 A AR §F oupP eonsi sti ng
of a (meth)acrylic resin, a hydroxystyrene resin, a novolak resin and a

pol yest er megiber-isvemge mottolsarssi diareetemposs thrfdabivrndhgless
dielectric as claimed in any one of clainms 10 to 15, SF-877 |13 wherein

t he conpounthdravi b ametd i hlyy unsat Lesd echar aupl (CSils a
(meth)acryl ate conmpound. 17. The photosensitive conposition for formng a 5

di el ectric s d AlpBd At anvsHONerd Tl 2) nind God o iléu 1 4By epRe tbLalsDFPOUN
havi ng an ethylenically unsaturated group (C6) is contained at 20 to 500

parts by muss based om 100, part giky RS dl/ o s¥ikakie 130 URS resim (B2).

10 18. A photosensitive transfer filmconprising a substrate filmand a

| ayer a.p osensitive comosition f rmn di el rj rising
i nor gaglgc pla'r |’cltes°?é %/lealneca la“l[iﬁ%g%/le oe;)‘iéf){flgilrg%aﬁle (aB)fcg‘Er’ldg)gé%ﬁg itive
(O, said |ayer, bei rovided in a thickness of 1 to .100mon the 15
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superfine particles (A-1) having a nmean particle dianmeter of |ess than

0. 05m and ifo¥kRgs CYFFRNHARAY U2 (XcaR)y G FRESE mean particl e di aneter

of not less than 0.05m 20 and
In the third composition, the amount of the inorganic

particles (A) (total amount of superfine particles (A-I)

20 and fine particles (A-II)) is preferably 20 to 95% by mass,
preferably 45 to 90% by mass, and more preferably 55 to 85%
by mass based on 100% by mass of the total amount of the

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




the additive (C) conprises a photoacid generator (C5). 19. The

phot osensi t4pygyst ransfer filmas clainmed in claim18, which is capabl e of
formng a dielectric by SF-877 114 heating at 500C or below, said
dielectric having a dielectric constant of not |ess than 20 and a
dielectric | oss tangent of not nore than 0.1. 5 20. The photosensitive
transfer filmas clainmed in claim18 or g0, wherein the inorganic particles
(A) conprise a titaniumcontaining nmetal oxide. 21. The photosensitive
transfer filmas clained in 10 any one of clains 18 to 20, wherein the

al kali devel opable resin (B) is a resin selected fromthe group consisting
of a (rneth)@@2)ylAxkalasiSplubley Rasdsst yrene resin, a novolak resin, a

pol yester resin, a polyimde resin, a nylon resin and a pol yet herim de

resin. 15 22. A dirgl @qihil %rcﬁﬁﬁfl@ Add0m the) pfﬂl@é&%ﬂ?'ﬁﬂé@cmos' tions
for formng a dielectric as clained in any one of claimse 1 to 17. 20 23. A

dielectric gr d..hy. t osensid i 0 form ng
a dielectric gcg(% (ahasllﬁ—’ean3 acd y %ir}tgl%?qﬁz s;&nl Lé%]?aﬁ%n@?é%%%%%rig el o to
cure the sane, said dielectric havin ielectr const f not |ess
Than 20 andTHal edt MRS g drdamiclvdsk up 2 18l ket e han 0. 1.

24. A dielectric formed with use of the photosensitive transfer filmas

cl ai med>i n e lomenf EncpPahss Yords .2thepslkald) deg@arabidiliit va iconduct i ve
foil, in which a dielectric obtained fromthe photosensitive conposition
for form npradaisiest rasc aas &l kd hieds ¢ alainyi gnevrdregbwidss Yred 9 10 or from
the photosensitive transfer filmas clainmed in any one of clains 18 to 21
is fornmed adeddiomEitliddnyed aidcordblide®l ectronic part including the
dielectric as clainmed in any one of clains 22 to 25. 15
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Desirably, the third photosensitive composition
contains the alkali soluble resin (B2) at 1 to 500 parts by
mass, preferably 10 to 500 parts by mass, and more
preferably 10 to 200 parts by mass based on 100 parts by

15 weight of the inorganic particles (A).

Also desirably, the content of the alkali soluble
resin (B2) in the third composition is 1 to 60% by mass,
preferably 2 to 30% by mass, and more preferably 5 to 30%
by mass based on 100% by mass of the total amount of the

20 components (A), (B2), (Ce6) and (C7).

The third photosensitive composition may contain
another resin than the alkali soluble resin. Examples
thereof include polyimide resins, bismaleimide resins and

epoxy resins.
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& () - L$@a0%)U&E§gh§ig%%bf the (meth)acrylate compounds include:
10 di (meth)acrylates of alkylene glycols, such as of
ethylene glycol and propylene glycol;
di (meth)acrylates of polyalkylene glycols, such as of
polyethylene glycol and polypropylene glycol;
di{meth)acrylates of polymers hydroxylated in both
15 terminals, such as of polybutadiene hydroxylated in both
terminals, polyisoprene hydroxylated in both terminals and
polycaprolactone hydroxylated in both terminals:;
poly(meth)acrylates of polyvalent alcohols of 3 or
more valencies such as of glycerol, 1,2,4-butanetriol,
20 trimethylolalkane, tetramethylolalkane, pentaerythritol and
dipentaerythritol;
poly(meth)acrylates of polyalkylene glycol adducts of

polyvalent alcohols of 3 or more valencies;

poly(meth)acrylates of cyclic polyols, such as of
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the compounds listed above as the monomers (b2), (b4) and
(b5) for making up the alkali soluble resin (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 parts by mass, preferably 20 to 480 parts by mass, and
more preferably 40 to 250 parts by mass based on 100 parts
15 Dby mass of the alkali soluble resin (B2).

Also desirably, the content of the compound having an
ethylenically unsaturated group (C6) in the third
composition is 0.1 to 30% by mass, preferably 2 to 20% by
mass, and more preferably 5 to 15% by mass based on 100% by

20 mass of the total amount of the components (A), (B2), (C6)
and (C7).
(C7) Photopolymerization Initiator:
The photopolymerization initiator (C7) used in the

third composition generates radicals upon photoexposure as
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20 and 4-azidobenzaldehyde;
organosulfur compounds such as mercaptan disulfide;
organic peroxides such as benzoyl peroxide, di-tert-
butyl peroxide, tert-butyl hydroperoxide, cumene

hydroperoxide and paramethane hydroperoxide;
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These may be used either singly or in combination of
two or more kinds. The photopolymerization initiator (C7)
may be used together with a sensitizer, a sensitizing

10 auxiliary, a hydrogen donor or a chain transfer agent.

Desirably, the content of the photopolymerization
initiator (C7) is 0.1 to 200 parts by mass, and preferably
1 to 50 parts 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
contains the photopolymerization initiator (C7) at 0.1 to
20% by mass, preferably 0.2 to 5% by mass, and more
preferably 0.3 to 3% by mass based on 100% by mass of the
total amount of the components (A), (B2), (C6) and (C7).
20 (D) Solvent:

The third photosensitive composition may optionally
contain a solvent (D).

The solvent (D) preferably has the following

properties:
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(B2), the compound having an ethylenically unsaturated
5 group (C6), the photopolymerization initiator (C7) and a
later-mentioned optional additive (E},
it can impart an appropriate viscosity to the third
photosensitive composition, and
it can be readily evaporated by drying.

10 Examples of the solvent (D) include those listed with
respect to the second composition. Those solvents may be
used either singly or in combination of two or more kinds.

The content of the solvent (D) in the third
composition can be appropriately determined to obtain an

15 good flowability. Desirably, it is in the range of 1 to
10,000 parts by mass, and preferably 10 to 1,000 parts by
mass based on 100 parts by mass of the inorganic particles
(A) .

(E) Another Additive:

20 In addition to the above components (A), (B2), (C6)
and (C7), the third photosensitive composition may
optionally contain another additive (E). Examples thereof

include a plasticizer, an adhesion auxiliary, a dispersant,

a filler, a storage stabilizer, an anti-foaming agent, an
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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:
The dispersant used for the inorganic particles (A)
in the third composition can be exemplified with the same
compounds listed with respect to the second composition.
Desirably, the third composition contains the dispersant at
15 0.001 to 10 parts by mass, and preferably 0.01 to 5 parts
by mass based on 100 parts by mass of the inorganic
particles (A).
(iii) Filler:
The filler used in the third composition can be
20 exemplified with the same compounds listed with respect to
the second composition. Desirably, the third
composition contains the filler at 0 to 10 parts by mass,

preferably 0.05 to 3 parts by mass, and particularly

preferably 0.1 to 1 part by mass based on 100 parts by mass
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photosensitive composition onto a substrate film to form a

photosensitive transfer layer on the substrate film. The
photosensitive transfer layer may be overlaid with a
protective film.

(Substrate Film and Protective Film)

10 The substrate film of the photosensitive transfer
film is preferably a resin film with heat and solvent
resistances and also flexibility. A conductive foil is
also preferable. The flexibility of the substrate film
allows for application of the pasty composition with use of

15 a roll coater to form a photosensitive transfer layer.
Further, it enables storage and supply of the rolled
photosensitive transfer layer.

The substrate film consisting of a conductive foil is
employable as follows:

20 a dielectric layer 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 photoresist (DFR). The patterned conductive foil is

used as a photomask in exposing the dielectric layer.
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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

15 suitably accomplished by application of a release agent
such as a silicon release agent, a fluorine release agent
or a silicon-fluorine release agent.

Exemplary conductive foils employable as the
substrate film include those comprising copper, gold,

20 silver, platinum, nickel, stainless steel, aluminum, iron
or various alloys. From the viewpoint of oxidation
resistance, conductivity and flexibility, the foil
comprising copper, gold, silver, platinum, nickel or

aluminum are particularly preferable. The conductive
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transfer layer should be lower than that with respect to
the substrate film and the photosensitive transfer layer.
(Photosensitive Transfer Layer)

15 The photosensitive transfer layer of the
photosensitive transfer film can be prepared by applying
the above photosensitive composition on the substrate film
and drying the applied composition to partially or
completely remove the solvent.

20 To obtain the photosensitive transfer layer as
described above, the aforesaid composition is preferably
applied on the substrate film by a method capable of
effectively forming a uniform and thick layer (for example

not less than lpum). Exemplary preferred coating methods
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15 and preferably 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 and can be
formed into a pattern with high dimensional precision.

20 <Dielectric>

The aforesaid photosensitive compositions can form a
dielectric by heating at 500°C or below. This dielectric

has a dielectric constant of not less than 5 and a

dielectric loss tangent of not more than 0.1. In
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<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 (1)
applying the composition, (2) photoexposing the resultant
dielectric layer, (3) developing 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.
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laser beam emitted from a low-pressure mercury lamp, a

20 high-pressure mercury lamp, a metal halide lamp, a g-line
stepper and an i-line stepper. The dose can be
appropriately determined in accordance with the radiation
source used or the thickness of the dielectric layer. 1In

the case of ultraviolet rays radiated from high-pressure
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The development is usually carried out at 20 to 40°C for
about 1 to 10 minutes.
Examples of the alkaline developer include alkaline

aqueous solutions of about 0.1 to 10% by mass of an

20 alkaline compound, such as of sodium hydroxide, potassium
hydroxide, ammonia water, tetramethylammonium hydroxide or
choline. The alkaline aqueous solution may be mixed with
an appropriate amount of water-soluble organic solvent,

such as methanol or ethanol, or a surfactant. The above
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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 the heat treatment in two stages in order to effect the
15 curing sufficiently or to avoid deformation of the
resulting pattern. For example, the curing can be carried
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.
(Properties of the dielectric)

The dielectric prepared from the first composition
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5 dielectric constant to be about 200.

Also, the dielectric obtained from the first
composition desirably has a dielectric loss tangent of not
more than 0.1, preferably not more than 0.08, and still
preferably not more than 0.06. The lower limit of the

10 dielectric loss tangent is not particularly limited. That
is, there is no problem for the dielectric loss tangent to
be about 0.001.

Further, the dielectric produced from the first

composition desirably has an electrostatic capacity of not

15 less than 5 nF/cmz, preferably not less than 10 nF/cm?®, and
more preferably not less than 15 nE/cm?. The upper limit
of the electrostatic capacity is not particularly limited.
That is, there is no problem for the electrostatic capacity
to be about 50 nF/cm’ or more.

20 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 frequency) .

To be used as an electrical condenser, the above
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5 more than 50um, still preferably not more than 20um, and
even preferably not more than 5um. The lower limit of the
thickness is not particularly limited, but the thickness is
usually not less than 0.5um.

<Dielectric Prepared From Second Or Third

10 Photosensitive Composition>
(Method of forming a dielectric pattern)

The method for forming a dielectric pattern from the
second or third photosensitive composition comprises the
steps of either (1-1) applying the composition or (1-2)

15 transferring the photosensitive transfer layer, and (2)
photoexposing the resultant dielectric layer, (3)
developing the dielectric layer, and (4) curing the
dielectric pattern.

(1-1) Step of applying the photosensitive composition:

20 In this step, the second or third composition is
applied by a coater onto a substrate to form a dielectric
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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5 polyimide substrate, a ceramic substrate, a silicon wafer
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(e.g., W-CSP) or an alumina substrate. The substrate used
in the case of the third composition may be a plate
substrate comprising, but not particularly limited thereto,
a printed-wiring board, a silicon wafer (e.g., W-CSP), a

10 glass substrate or an alumina substrate.

Specifically, the second 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.

15 (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.

20 The substrate used herein may be a plate substrate of
the same kind as the one coated with the second composition.
It is permissible that a desired pattern has been formed on
the surface of the plate substrate. When required, the

surface of the substrate may be pretreated by chemical
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5 when the protective film has been provided due to
need, the film is peeled from the photosensitive transfer
film;

the photosensitive transfer film is superposed on the
substrate so that the transfer layer will be in contact

10 with the substrate; and

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

By this process, the photosensitive transfer layer is

15 transferred on the substrate and adheres thereto.

The transferring conditions are such that the heating
roller has a surface temperature of 20 to 140°C, a rolling
pressure of 1 to 5 kg/cm?, and a traveling speed of 0.1 to
10.0 m/min. It is possible that the substrate has been

20 preheated, for example at 40 to 100°C.
(2) Step of photoexposing the dielectric layer:

The dielectric layer obtained as above is irradiated
with (exposed to) radiation through a photomask in a

selected area. Thus, a latent pattern image can be formed
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5 This dielectric layer with conductive foil may be prepared
by either laminating a conductive foil with a DFR on the
dielectric layer obtained in the aforesaid step (1-1) or by
using a conductive foil as the substrate film in the
aforesaid step (1-2). This laminate is then subjected to

10 chemical etching of the conductive foil along a previously
made pattern. The resultant conductive foil pattern may be
used as the above photomask.

Exemplary radiations employable for the above
selective irradiation (exposure) include a visible ray, an

15 ultraviolet ray, a far infrared ray, an electron beam and a
X~ray. Of these, a visible ray, an ultraviolet ray and a
far infrared ray are preferable; an ultraviolet ray is more
preferably used.

The photomask has open square dots ranging from 10 to

20 1000pum, but the exposure pattern may differ depending on
the object.

The irradiation equipment may be, but not
particularly limited to, an ultraviolet irradiation

equipment used in the photolithography process or an
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5 to elicit the pattern (latent image) in the dielectric
layer.

The developer used in this development can be an
alkaline developer. By the use thereof, the alkali-
developable resin (B) contained in the dielectric layer can

10 Dbe readily dissolved and washed away.

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

15 developed by dissolving and washing away the alkali-
developable binder resin (B), the particles (A-I) and (A-
II) present in the dissolved area will also be removed at
the same time.

Exemplary active ingredients of the alkaline

20 developer include:

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

dipotassium hydrogen phosphate, disodium hydrogen phosphate,
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5 sodium borate, potassium borate and ammonia; and

organic alkaline compounds such as
tetramethylammonium hydroxide,
trimethylhydroxyethylammonium hydroxide, monomethylamine,
dimethylamine, trimethylamine, monoethylamine, diethylamine,

10 triethylamine, monoisopropylamine, diisopropylamine and
ethanolamine.

The alkaline developer for use in the above
development can be prepared by dissolving at least one of
these alkaline compounds in a solvent such as water. The

15 concentration of the alkaline compound(s) in the alkaline
developer is usually 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.

20 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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5 development or puddle development); and the development
apparatus may be selected appropriately depending on
purpose.

By the above development, a dielectric pattern
consisting of removed and remaining portions of the

10 dielectric layer can be formed as designed by the photomask.
(4) Step of curing the dielectric pattern:

The dielectric pattern is subjected to a heat
treatment and the pattern is cured. This thermal curing
can be accomplished by heating at temperatures not higher

15 than 500°C, preferably from 100 to 500°C, and more

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

preferably 1 minute to 24 hours, and more preferably 10
minutes to 12 hours.
Exemplary heating means for thermally curing the
20 second or third composition include an oven, an infrared
oven and a hot plate.
(Properties of the dielectric)
The dielectric prepared from the second or third

composition or from the photosensitive transfer film
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upper limit of the dielectric constant is not particularly
5 limited. That is, there is no problem for the dielectric
constant to be about 200.

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

10 0.1, preferably not more than 0.08, and still preferably
not more than 0.06. The lower limit of the dielectric loss
tangent is not particularly limited. That is, there is no
problem 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 K648l (at 1 MHz frequency).

To be used as an electrical condenser, the above
dielectric preferably has a leakage current of not more
than 107° A/cm?, still preferably not more than 107'° A/cm?,

20 and even preferably not more than 10™'! A/cm?.

Preferably, the dielectric has a thickness of not

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

The lower limit of the thickness is not particularly

limited, but the thickness is usually not less than lum.
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5 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/cm®?. Further, the second or third photosensitive
composition or the photosensitive transfer film can be
calcined at low temperatures not higher than 500°C to form

10 the dielectric, and the resultant dielectric has a
dielectric constant of not less than 20 and a dielectric
loss tangent of not more than 0.1. Therefore, electronic
parts, such as an electrical condenser that is thin and has
a large electrostatic capacity, are produced from the above

15 dielectric. Moreover, 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.

20

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
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that has a dielectric loss tangent of not more than 0.1 and

&

5 a high electrostatic capacity of not less than 5 nF/cm?®.
The second or third photosensitive composition or the
photosensitive transfer film can form, upon heating at low
temperatures of 500°C or below, a dielectric that has a low
dielectric loss tangent of not more than 0.1 and a high

10 dielectric constant of not less than 20.
The dielectric of the invention is thin and has a
high dielectric constant, so that it can be suitably used
in electronic parts such as a printed wiring board, a
semiconductor package, an electrical condenser and a high-
15 frequency antenna.
The electronic parts of the invention can be
fabricated small and thinly by the use of the above

dielectric.

20 EXAMPLES
The present 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
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Patterning properties and dielectric properties of
the dielectric patterns were evaluated as follows.,
(Patterning properties)

In each Example and Comparative Example, measurements

10 were carried out for the width and height of the obtained
dielectric pattern with a scanning electron microscope
(SEM) to evaluate the accuracy of pattern width as "AA" for
the width of 500*10um and "BB" for others. Also, 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 electrode:
In Examples 1-10 and Comparative Examples 1-6, the
20 dielectric pattern obtained was aluminized to form an upper
electrode (thickness: 0.5um) on the dielectric pattern. In
Examples 11-13 and 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
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Measurements of dielectric constant and dielectric loss
5 tangent:

The dielectric constant and the dielectric loss
tangent were measured at 1 MHz by an LCR meter (HP4284A
available from Hewlett-Packard Company). The above
measurements were 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
measurement 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.
(Moist 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 atm.

The films given before and after the test were individually
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5 resistance
BB: drastic difference observed, showing poor moist
heat resistance
<First Photosensitive Composition For Forming Dielectric>
The following is a list of the components used in

10 Examples 1-5 and Comparative Examples 1-5.

Inorganic Particles (A):

A-l:barium titanate particles (trade name: BT-01 available
from Sakai Chemicals Co., Ltd., mean particle
diameter: O.1lum)

15 A-2:barium titanate particles (trade name: BT-02 available
from Sakai Chemicals Co., Ltd., mean particle
diameter: 0.2um)

Phenolic Resin (Bl):

Bl-1: cresol novolak resin prepared from m-cresol and p-

20 cresol in 60/40 molar ratio (mass-average molecular

weight in terms of polystyrene: 8,700)
B1-2: cresol novolak resin prepared from m-cresol and p-

cresol in 50/50 molar ratio (mass-average molecular

weight in terms of polystyrene: 7,500)
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5 l-methylethyl }phenyl}ethane

Quinonediazide Compound (Cl):

Cl-1: condensate formed between 1,1-bis(4-hydroxyphenyl) -
1-[4-[1- (4-hydroxyphenyl)-1-methylethyl}phenyllethane
and 1,2-naphthoquinonediazido-5-sulfonic acid in an

10 average molar ratio of 1/2.0

Cl-2: condensate formed between 1,1-bis(4-hydroxyphenyl) -
l-phenylethane and 1, 2-naphthoquinonediazido-5-
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 Mitsui Cytec, Ltd.)

C2-2: tetramethoxymethyl glycoluril (trade name: CYMEL 1174
available from Mitsui Cytec, Ltd.)

Acid Generator (C3):

20 C3-1: benzyl (4-hydroxyphenyl)methylsulfonium
hexafluoroantimonate

C3-2: benzyl (4-hydroxyphenyl)methylsulfonium

hexafluorophosphate
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diameter = 65nm
5 Solvent (D):
D-1:ethyl lactate
D-2: 2-heptanone
(Examples 1-5)
(1) Preparation of photosensitive composition for forming
10 dielectric
The inorganic particles (A), phenolic resin (Bl),
phenolic compound (bl), quinonediazide compound (Cl),
curing agent (C2), acid generator (C3) and crosslinked fine
particles (C4) were dissolved in the solvent (D) in the
15 mixing ratio listed in Table 1. The solution was kneaded
in a bead mill and thereafter filtered through a stainless
steel mesh (500 mesh) and a filter having a pore size of
lum to prepare a photosensitive composition for forming a
dielectric.
20 (2) Application of photosensitive composition for forming
dielectric
The above photosensitive composition 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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5 with i-line radiation (ultraviolet ray of 365nm wavelength)
through a photomask (having a pattern with 500pm squares
dots) by use of an ultrahigh pressure mercury lamp. The
dose was 500 mJ/cm?.

After the completion of the photoexposure, the
10 photoexposed dielectric layer was treated by a shower
development for 2 minutes with an agqueous 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) Curing of dielectric pattern
The patterned dielectric layer on the silicon wafer
was cured in an oven at 200°C for 60 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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Table 2. The properties were measured in the same manner.
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5 The results are shown in Table 2.
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of the synthesis of the alkali developable resins (B) used
5 in those embodiments.

Inorganic Particles (A):

A-l:barium titanate particles (trade name: BT-01 available
from Sakai Chemicals Co., Ltd., mean particle
diameter: 0.lum, dielectric constant: 500)

10 A-2:barium titanate particles (trade name: BT-02 available
from Sakai Chemicals Co., Ltd., mean particle
diameter: 0.2um, dielectric constant: 500)

A-3:barium titanate nanoparticles (Nisshin Engineering
Inc., mean particle diameter: 0.03pm, dielectric

15 constant: 400)

A-4:barium titanate particles (TOHO TITANIUM CO., LTD.,
mean particle diameter: 0.lpm, dielectric constant:
400)

A-5:titania nanoparticles (trade name: RTIPBC available

20 from C.I. KASEI CO., LTD., mean particle diameter:
0.02pum, dielectric constant: 100)

Photoacid Generator (C5):

C5~1: ester of 4,4’ -[1-[4-(1-(4-hydroxyphenyl)- 1-

methylethyl)phenyl]ethylidene]diphenol with 1,2-
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5 D-3:propylene glycol monomethyl ether

Alkali Developable Resin (B):

(Synthesis Example 1)

A flask purged with nitrogen was charged with 459.0g

of a diethylene glycol dimethyl ether solution in which

10 9.0g of 2,2’ -azobisisobutyronitrile had been dissolved.
Further, 22.5g of styrene, 45.0g of methacrylic acid, 67.5¢g
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 80°C,

15 maintained at this temperature for 5 hours and heated at
90°C for 1 hour to complete the polymerization.

The solution obtained by the above reaction was added
dropwise to a large gquantity of water to solidify the
reaction product. The reaction product was washed with

20 water, redissolved in 200g of tetrahydrofuran, and
resolidified in a large amount of water. This operation
through redissolution to resolidification was repeated

three times. Thereafter, the resultant solidified product

was vacuum dried at 60°C for 48 hours to yield a copolymer
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5 2,2'-azobisisobutyronitrile had been dissolved. Further,
56.25g of methacrylic acid, 90.0g of methyl methacrylate
and 78.75g of 3,4-epoxybutyl methacrylate were added
thereto. Then the mixture solution was stirred slowly, and
the polymerization was initiated by heating the solution to

10 80°C. The solution was maintained at this temperature for
5 hours and heated at 90°C for 1 hour to complete the
polymerization. The resultant solution was treated in the
same manner as in Synthesis Example 1 to yield a copolymer
(I1).

15 (Synthesis Example 3)

32.29g (90 mmol) of 3,3’,4,4’-
diphenylsulfonetetracarboxylic dianhydride and 3.00g (10
mmol) of 1,3,3a,4,5,9A-hexahydro-5(tetrahydro-2,5-dioxo-3-
furanyl)-naphtho[l,2~-c]-furan-1, 3-dione as tetracarboxylic

20 dianhydrides; 28.74g (70 mmol) of 2,2-bis[4-(4-
aminophenoxy)phenyl]propane as a diamine compound, 2.49g
(10 mmol) of organocsiloxane 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-2-
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5 The resultant reaction solution was purified by vacuum

S EEEEEEIEEERER

distillation to obtain an NMP solution of polyimide with
20% solid concentration.
(Example 6)
(1) Preparation of photosensitive composition for forming a
10 dielectric
The inorganic superfine particles (A-I), inorganic
fine particles (A-II), alkali developable resin (B),
photoacid generator (C5) and solvent (D) in the mixing
ratio listed in Table 3 were kneaded in a bead mill. The
15 mixture was thereafter filtered through a stainless steel
mesh (500 mesh) and a filter having a pore size of 1lum to
prepare a photosensitive composition for forming a
dielectric.
(2) Application of photosensitive composition for forming a
20 dielectric
The above photosensitive composition was applied by a
spinner onto a printed wiring board. The applied
composition was dried at 100°C for 5 minutes to remove the

solvent. As a result, a photosensitive dielectric layer
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with i-line radiation (ultraviolet ray of 365nm wavelength)
5 through a photomask (having a pattern with 500um squares
dots) by use of an ultrahigh pressure mercury lamp. The
dose was 100 mJ/cm?.
After the completion of the photoexposure, the
photoexposed dielectric layer was treated by a shower

10 development for 2 minutes with an aqueous solution of 0.12%
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
solubilized by ultraviolet irradiation. Thus, a pattern

15 was formed.

(4) Curing of dielectric pattern

The patterned 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 obtained dielectric pattern were measured by the
above methods. The results are shown in Table 3.

(Example 7)

A photosensitive composition for forming a dielectric
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photoexposed, developed and cured in the same manner as in

%g%%%%

5 Example 6 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the
patterning properties and dielectric properties. The
results are shown in Table 3.

10 (Example 8)

A photosensitive composition for forming a dielectric
was prepared in the mixing ratio listed in Table 3 in the
same manner as in Example 6. A photosensitive dielectric
layer was formed in a thickness of 5um and thereafter

15 photoexposed, developed and cured in the same manner as in
Example 6 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the
patterning properties and dielectric properties. The

20 results are shown in Table 3.

(Example 9)

A photosensitive composition for forming a dielectric

was prepared in the mixing ratio listed in Table 3 in the

same manner as in Example 6. In this embodiment, the NMP
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photosensitive dielectric layer was formed in a thickness
5 of 3um and thereafter photoexposed, developed and cured in
the same manner as in Example 6 to form a dielectric
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 composition for forming a dielectric
was prepared in the mixing ratio listed in Table 3 in the
15 same manner as in Example 6. A photosensitive dielectric
layer was formed in a thickness of 3um and thereafter
photoexposed, developed and cured in the same manner as in
Example 6 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
20 dielectric pattern was subjected to the measurements of the
patterning properties and dielectric properties. The
results are shown in Table 3.
(Comparative Example 6)

A photosensitive composition for forming a dielectric
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photoexposed, developed and cured in the same manner as in
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5 Example 6 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the
patterning properties and dielectric properties. The
results are shown in Table 3.

10



) - 3n#10% L& () - 3n#10% U&' () - 3*- 0479; eFn#10% U&' () - 3&n#10% U&' () - 3n#10%
) - 3n#10% U () - 3n#10% U&' () - 3n#10% U&' () - 3n#10% U&' () - 3; <=?Av\ =en#10%
) - 3( n#10% Ug! ()-3n#10% U& () - 3"HN uw$0oYABCDEFGJ} cDn#10% U&' () - 3( n#10%
) - 3nn#10% U&' () - 3n#10% U&' () - 3n#10% U&' () - 3n#10% U&' () - 3n#10%

) - 3n#10% U&' () - 3JMOQSUMEFDN#10% U&' () - 3( n#10% U&' () - 3n#10%

) - 3nn#10% U&' () - 3n#10% U&' () - 3n#10%Q8- () - 3n#10% U&' () - 3WZ\ A ceFDn#10%
) - 3(n#10% U& () - 3n#10% U& () - 3nn#10% U& () - 3n#10% U& () - 3n#10%

)

-3n#10% Ug () - 3cdef nv] <e "3"10%& ()-3 &l 10% () " &n#10% U& () 3AHN
- ! NH1010 ‘,,?, (\ N ,?R’Iﬂo/

, &210%&' () - Lp#H0 - 3Qy10pa: ()| le %b () 3Qy10 () 3Qy10
V& () - 3Qu10%R: %y g)-:q;ﬁ 1) - B3Qy10%& ()] 3Qu109%&' (
) - 3( Q109 ( %;(u es&cgg:m/ ' (gi &Cgl;@_?x'@%fo 3Qu109%&: ()
-3Qy10%& () - 2B [7: 46y 11 W O] (%10%&; (P13@10%&' () -3Q
gl0%& ()-3Qy ! Q%eu() BV LR 1Q%ﬁ )F 3QIL0%|() - 3QUL0%
“()-31cjc 9] & ’ | i
UD4a_?Qg109%&{ (]) -|34 3@100&' 3Qyiov&l () {3Qunde& ()-3Ql
0%&' ()-3cG+Qg%g1@f 109%& | )|~3BXR0%&! () - BQu10%&! (|) - 3Qu10%&
()-3Qu109& ()=[3I|Ek e )) S3QILO%: ()| 3201098 | E) s8Qu10%&: () - 3
Q10%&' () - 3Q1{09 2 S1Qy10%&TT -SCF(: N P A
UD4aQu10%& () [3K 9. 09&" () - 3QUIvd () f 3QY10%: {)i- 3Qu10%& (
)-3Q10%& ()} 3y (109 ()]|28QJ10%&] () - BQu10%& (|) - 3Qu10%&,
()-3Qy10%& ()-]3 YF % 30t X<Qg 10% 0 Qu10%&d () -3y I0Y& ( Q109 (
) - 3( Q10%& () -[3( ') - BEQ ' “’C(le(%&'%)-&vb'orqu)o/&' () - 3Qy10%&
' ()-3QuL09%& (Y- 3@¥jC 3 2l (ARl RIS o) | 3P
UD4at X<Qy109%&s:|( )—ErtqHes|) F3—Qa189e] (3 - 35 Qurove ) - T8 10% ()-30Q
g10%& () - 3Quooade()?3= = | v |= 1 R
t X<Qu10%&' ()t Qu6%& (|) - 3 QTo%& () - B- Q109 | 8] -34 o L0M& () - 3Qu10%
& ()-3QuL0%T) 3
t X<Qu109%&' ()| Qule¥&s () - 3F QuE0&’ ¢) - By QULO%R: | (Qolkd % ()|- 3Qy10%&
)-383100/&' 8 L@gz.%( t?(ég)ém%ap(’)-ﬁ 61,93@;()83 %0%/&” j‘ :) ¥ (
UDdat X<Qo1004: () —Rers (T -3—51 89 1 2| 32 HoM&]) - RT3 &10%: () -3Q
g10%& ()-3QUMOUE ()= 3@~ [ — (@ [& | o | [T|7
1"t X<Qu109%&h( ) |- Qg1 09d (31 3t @g109%&! ()2 3{QyLo%R| ¢ )= 13 0%& ()-3Ql
0%&' () - 3@1@»@'()-3"%*, X< Oy TOYR(=—Og tOYR =B~ =gt %Qy 1098 ()

- 3Qy10%: ()= BQulde, () -3 cg;moegé' 6) - By- |/ QviZa 1 X g10%8 |() - 3Qy10%&

'()-3cjc rUr\g”'-HN“’ Sl |E~ S ” <| =
UD4a012345671 X«Qy109%& ) | Tl09&: € o~3§g190 ( : JZOJ(&'()-SQQIO
% () - 3Qu1008 (328G 109! () -87895] (& | S | |7]- o
<?Bt T4AQy10% Q& (3 - 3o Y O+ 30h & () -|3Qg10%& ()
-3Qy10%& () - [T WA EINER TP %R )- 3Qy10%& (
) - 3Qu10%&: () | 3@ 0y 't T10%& (|) 13 109&'[() - 3cj ¢
UD4a L MNOPQRS <51 09 L) - BE 1g0$&'%')@ 0% ()-3Qyl0
% () - 3QyL09%: (3= 2Qy KR (=] 8€ E%R! () - 3Q10%&

" ()-3Qul0%: (5|-EH@y109 T) 2302 0o 109% () -3
Q10%& () - 3QyLEHE] (A - Bclos)il %qz() -3 abdvz>Q
910%& () - 3QLO%E ()~ ol | |
Udadeghl nor | LsQg1 Qo1 &l (3 13Qy i # 10%& ()-3Qy
109%& () - 3Qu1D%&[() 3 3r 1851910 -3Qy109& () - 3Qy10
Y& ()-3QuLlO% (3]- 3801 V&l (% -3y { () - 3Qu10%& () -
3Qy10%Qy10%& (55‘: 3(41d 3()% 36 GY&rd)) - 3Qu109%&
()-3Qy10% () - R B 810 SN
UD4ak O3Qy10%018)%&4 () - 3Ry 1DIR ( SIS- 3Qu10%& (
) - 3Qu109&' ()} 3087Qg10 - 3L F &!-8)=[3Q10%& ()
-3Qu10% () - BQy & () - [0%2D%&: | ) - S $-HQYL10%& () -
3QuL09%&: () - 3Y&E( |- - BUV6 L L0 () - 3cjc
UDda_?109%& () - |3gl 0% (. & (b1 3YE0K D109 () - 3Q10%
& ()-3_?10%& ()20 IHI&’ i @agciosk 881N %& () -3l
0%&' ()-3pT8& (3|31l MOAR L ¢! Y B+ 3@ 10%& () - 3Q
gl0%& () - 3le0% k- Sl m o9 S50
UD4aQy10%& ( 0% E) L8y POo@ (FL 3t pBC P1ZB0y10%& () - 3

Q10%&' ()-3Qyl0%& ()-3Qyl0%& ()-3Q10%& () - 3l P4c]j leO%& ()-3Q10% ()-3Qy10
%' ()-3Qul0%& ()-3QQ10%& ()-3Q10%& ()-3Qyl0%& ()-3tT8cj QL0%&' ()-3Qy10%& (
) - 3Q10%&' ()-3Qul0%& ()-3Qyl0%& ()-3QQl0%& ()-3Q@Q10%& ()-3vZ>"t TQy1l09%&' ()-3
Q10%& ()-3Q10%& ()-3cjc

UD4apT8leO%& leO%& 0)- 3leO°/e& () 3leO°/e& () 3leO°/e& () 3leO°/e& () 3leO°/e&

PN N——A NI A NI A NI A NI



UDda_?Qyl10%&' ()-3Qul0%&' ()-3Qul0%&' ()-3Qul0%’ ()-3Qyl0% ()-3Qy10%& ()-3Q1l
0% () - 3gKSE3IDUQ10% () - 3Qu10%&’ () -3Qy10%& ()-3Q10%& ()-3Q10%& ()-3Q10
&' ()-3Ql0%&' ()-3tX Qulo%10%&' ()-3Qul0%10%&' ()-3Qul0%&' ()-3Qyl0%& ()-3
gQ10%& ()-3Q10%& ()-3Ql0%&' ()-3vV6et X/ Qu10%QQy10%& ()-3Qy10%& ()-3cjc
UDdagK/ Qu10%Qy10%&' () - 3Qu10%&’ () - 3%Y10%&' ()-3Q10%&' ()-3Qul0%&' () - 3Qu10%&
()-3Qul10%&' ()-30S7Qu10%Qy10%& ()-3Qyl0%& ()-3Q10%& ()-3Q10%& ()-3Qy10%&
()-3Qul0%&' ()-3Qul0%& ()- 3t 0S7Q10%Qy10%&' () -3Qul0%&' ()-3Qul0%& ()-3Qy1l0%&
"()-3Qu10%& ()-3Qy10%& ()-3Q10%& ()-3vZ: t Q10%& ()-3Qy10%& ()-3Q10%& ()-3
cjc

UD4at X<0%&' (Exad®d&0%d) () - 3Qu109%& () - 3- Q10%&' ()-3Qy10%&' ()-3Q10%& ()-3Q10
&' ()-3Ql0%&' () -3t X<0%&' ()-3Qul0%& ()-3Qul0%&’ ()-3- Q10%& ()-3Ql10%& ()-3Q
910%& () - 3Q1)0HkephrraQiba® £ phtEadiit i) vaQebaiid <) tika H¥MR formirigy109& ()
-3Qu10%&' () -3Qu10%& ()-3Qul0%: ()-3Qy10%&’ ()-3vV6t X<0%&' (QQ10%& () - 3Qy10%&
()-3CjC  dielectric

UD4ak OB0Y&QYTOY&: f) -3Qu10%&' ()-3Qul0%& ()-3Qul0%& ()-3Qyl0%& ()-3Q10%& () -
3001004 () - 3pTBOKEONIONE. (LI LOUE b= T UIAYEL) TN s B L) - 3

109%& () -3Qu10%& ()%

I #39&t X<0%RQy109%&' () - 3Qy10%&R' ().- 3Qg10%&' () - 3Qul0%&' () - 109 () - 3Qul0%&

) - 3Q10%& (")a%@r(s?@yzg@o%o S Rl f%&'t(l%2 3651 '1(‘3( )T??:i% Pt (
UD4a+, - 1357hHQy10%&' () - 3Qq1Q10%&’ () - 3Q10%&’ ()-3Qul0%& () - 3Qu10% ()-3Qy10
%8 ()-3Qu1G%®e( Nagpgr as in Example 6.

=?@BcG+QuQu10%& () - 3Qul0%&' ()-3Qul0%&' ()-3Qyl0%& ()-3Qy109%& ()- 3Qy10%& () -
3Qy10%& () -(2BDEESHh+aSiopQpF) Phtdxien)si $Qye0 X' an)s £y Fi%& () - 3Qu109%&' () - 3Qy
109& () -3Qy109&' ()-3Qyl0%& () - 3JKLM\Z>" 0SQy10%& () - 3QQy109%&' ()-3Qcj C
UD4aQul0%& () - SNPRERSILMOSZ/QB Y81 0%kpo ¥ 1 BB h0UB's( hppUeOYEt0) a3Qu10%& ()
-3Qul0%&' ()-3Qgl0%&' ()-3Ql09%&' ()- 3WIKYZ[\ ]t X<Qy109%&Qy10%&. () - 3Qy10%& () - 3Q
gLO%! () - SQRLOME () 3O )3 QuiQU ot AQDIAUE ()=o?] el sl 0%8Qu10%
Q10%&' ()-3QgI0%&' () -3&Qg10%: () - 3&Q10%&' () - 3Qg10%& () - 3QY10%& () - 3hi j kl vz

>"| L %& () - 3N109%& ().-31Qu1QY%& () - 3Cj . s

Dt el SH Rl 0% (- FOd~( FOBtah00?) 280 b E0EOPY oS L 189R"ES- 3u10
& ()-3Q10%& ()-3Q10%& () - 3st ~l L, Q1Qu10%& ()-3Qgl0%& ()-3Ql0%& ()-3
&Qg(l)O%&Q?) dﬁ@@%%%@é%g%mg( %%%%wgg ( %@PK?%E@%V&GP}E é@%a/& 0) f éQg
109&' () - 3&QQ10%&' () - 3Qu10%& ()-3Qyl0%& ()-3(Ql0%& ()- 3vZ>Q%10°/&' ()-3Q10%&
' () - 31Qglo%RNERa8enee, a photosensitive transter layer for forming a
UD4agGQyl10%&' () - 3QuQy10%&' () - 3Qul0%& ()-3Ql0%& ()-3Ql0%& ()-3Qy10%& ()-3Q
010%& () - 3gKeQetO¥ iyl OUR ((or3@ild¥ & 'a( xh3QxheUE (Of IQYHD%R (he3Qyl0%& () - 3QY
109&' ()-3Ql0%& ()-3pT/ Ql0% Y109 () - 3QuQy10%& ()-3Qyl0%& ()-3Q10%& ()-3Q
gl0%&' () - 3QubeY¥&atE- 3QHOUR Prepavepd QubdUSEMEINR Vo) tIQIEIXE (F)-13c) C
UD4a_?/ Qu109%QQu10%& () -3Qul0%& ()-3Qyl10%& ()-3Qul0%& ()-3Qul0%& () - 3Qyl0%&
() - 3KGBY1Q% QYR ELr3Dnb0UE Pholab¥E'tlved RrbeX#dy) 13ak0%& () - 3QuL0%& (
) - 3Q10%&' () - 3t X3Q10%N10%&' () -3QuQy10%& () -3Q10%&' ()-3Qyl0%& ()-3Qyl0%&

-3Qy10% () - 3QglQ%&: () - o, ()~ 30010%&- () - UR' ().~ 36]
(U)D4a%’(8&' ()%Qg%% ?‘?%&3%«%@%? -436%89/%%) f?éé‘%&éﬁg %)95? %8%@ %’5‘- Sqy10%&

- 3Q10%&’ ().- 3t X<&. () - 3Q010%& ()- 30910%&’ () ~.3Qu10%&.().- 3QuL0%& () - 3Qy10%&’
8 3%10()/&:9%))13‘%6?186/«%@9- tofi‘fé 80- %%%oéﬁé %h@ f@&«élgl-"se%fé'd)&f : 3%100/&
()30, 51016 ) Si00€ ) 37 QAL ;300 ) septove () -
UD4at X<0%&' () - 3QgL09%&:’ () - 3Qy10%&: () - 3- QuLl0%& () - 3QgL0%&: () - 3Qy10%&: () - 3Qy10
%8 () - 3QyLlONRTEREBEX<0%Re( PrRQYERVEit) VeQy tevE fer- TQyL0%E () - 3Qg10%: () - 3Q
g10%& () - 3QgLlO%: () - 3Qy10%&’ () - 3t X<0%&' () - 3Qy10%&: () - 3QyL0%&' () - 3- QULO%& ()
“3Qyl@& ( rhaCnbesRbiks3Qph0URnded3 Q) tAYRNE) bduze tQUERYRE( k- 86atA%E () - 3Q
gl0%& ()-3cjc

UDdat X<Qu1QYk) )~ QUYL e rRo Q9HB¥Es 61 o8- K838 YEg ( LoRE 0%&s (Ve BE04QME () - 3Q
910%&' () -3Qu10%&: () - 3

(
© O somtosiat Hibe e i E e S e R e oo )

3Q0109&' -3 V7 -3Ql109&k -3vZ: 109& -3Qg109%. () - 3Cg109&’ - 3cj
UDiat X0k, Ty B as R Ersias: Gt KoA T T ool 5 SEaToeart) SRE1 066 1) 510
V9 -3Qg109&! -3

I" #g&t st?w&'-é) gl)@iofy& R5-B3QHTOIRL () LRe BABORL { Fo3EHH0PROLPSBTHADIRS () - 3Qy10
%8 () - 3QgL0%E’ ()- 3& ) *+t X80U& () - Qyl0%&' () - 3QYL0%&' () - 3- Qy10% ( QuL0%&: () - 3
Q10%&: () - 3Qu10%& () - 3QuLl0%& () -3+, -. / vZ>"t XQu10%& () - 3Qy10%&: () - 3Qg10%& ()
- 3 I

UDzJaf0125678pT8Q910%&' Q10% () - 3Qu10% ' ()-3Qu10%: ()- 3Qy10%&: () - 3Qy10%& ()
-3QuL0% () - 3QuLO% () - 389: ;

AN "=~ A NN A NI — NN A PNAIO L\ NN A NI N NN A NI N NN A NI N NN A PNA IO



@10% & ()- LL10% & ()- f109% & ()-~=[~_|[:-410! @O0% & ()-  310% & () -

310% & () - SFIST0% & ()- s10% & () -

"109% & ()- " ahij kil m P41010%&' ()-[2! 10%& ()-[210%& ()-[2310%& ()-[2 &

109&

210%&'(%)- 10! 10! mopgqr t ut T8410109%& () - [ 2109%& () - [ 2109%& () -[ 2109%& () - [ 2109%&

)-[210%&' ()-[2- 10%&' () -[2uvxz{}~hL04110%& ()-[2&10%&' ()-[210%& ()-[210%& (

[ 28109%& ()-[210%&' ()-[210%&' ()-[2rV: 1098 ()-[210%& ()-[210%& () -[210%& () -

[ 2qdDLOY%& () -[ 21109 ()-[ 2109 ()-[ 2109& ()-[2109%& ()-[2109%& ()-[2109%& () -

2hLO0YA0%& ()-[ 2109%& ()-[2109& ()-[2109%& ()-[2109%& ()-[2109%& ()-[2109%& ()-

2| L0094 0%& Leyer2 Fo& (i @R i leztauige (Waq 2n0mes {Srfex 0mg’ {he [ 2109& () -

2r V6l LOOYAL0YR () - [ 2109& () - [ 2109%& () - [ 2ghL, 09%0%& () -[ 2109%& ()-[ 210%& ()-[ 2

109%& () - [ 2pRUR'tE)X [WAh%% (Dodril Q%R ot it BI09E098 W)t 2H9& () - [ 210%& () -[ 2
109& ()-[ 2109 ()-[2109% ()-[ 2109 ()-[ 2r R6t TA09A.09%& () -[ 2109& ()-[ 2109%& ()

-[ 2-ql POOO%Q%&o(s)en[s%m«’fe Qi12 k% ()ar]e210%Ene) the LRH&'sE) olr2 1M () - [ 210%&
' () - [ 2dDO0YA0YLOR () - [ 2100& () - [ 2109%& () - [ 2109%& () - [ 2109%& () -[ 210%& () -[ 2p

PO0YL0%&: 10%&: 2109& 210%&/ 2109% ( 8! R 2
0098050 OPER TP SRR ) T EIETar [ 05 (A S Ko Rve 03 T hrbov
10%&: % 2109

$t T40t(y<)1?)cy C&S ?E‘%ﬂ?«% “z’%fﬁk‘%( Peaveienpent (of Gieleci A9 [ 2100 () -
28+, - 010S70%0% () -[ 2[ 10% () - [ 210% ()-] 2(10% () -] 2( 10% () -[2(10% ()
[2(10% () - [ 21587896$ 1096 DEPap- Lariosged g (thev@boyeAggme
<=ACt TA0%40%& ()- [ 2109%& ()-[ 210%' ()- [ 210%& ()- [ 210% () - [ 210%&: () [ 210%&: (
) - [ 2CEHI L OMu240 %00 e Ha2t0&’ The| 2e6URtANL] 2800@at p- W2 S0IRTEIFZEONE () - |
2XYZ\'] " bl POO%0%& ()-[210%& ()-[2109%& ()-[210%& ()-[210%& ()-[210% ()-[21
0%& () - [ 2bedebab¥: EO%k donad kO %k alw)inle? HO%k e dr2 30% 1 (Qodpgaditud sd 41l PA0&R' 1
0% ()-[ 210%&' ()-[210%' ()-[ 210%' ()- 210%& ()-[ 210%& () - [210/& () - [ 2uvwxyz

{t X40%& 10%&'E)- L«%%@:%&—(J)lr{élx%‘@ (t)lo[nZl@l’./EBé:r(a)vﬂchjé)c/“gta( -dR2 W) - [ 210%& ()
-[2{] ~nR2t X40%&109%& () - [ 210%&' () - [ 210%& () - [ 2qhH40%&10%A 0% () - [ 2109&' () -

[2
109&’ 2 oO % %R VR 2
109&' 80[2%’%&%1%“9[@? é%@ %%o(ég 8 t[‘%‘qg g’%vﬁ’ (“% e{5251 7&"}%%%’8% 8 %2
109& 210%& 210%& 210% 2r V: 109%& 210%& 210% 210
0 ()(%ZE]g Wagg%{‘ )PFﬁ’iéééL??eﬁ&Eﬁ%é/& Yef‘ﬂé%(‘%“)?k éféf%s’%’fh %’ &%)[[21
09%&' () -[ 2t X<0%4.0%4.09&' () - [ 210%& g [2109%& ()-[2109%& ()-[2109%& ()-[2109%& ()-
[ 2109 () - FOPVERRIGREGV@ ORI D 10YRCLF LRS- §1686R CF- FPRHSOPREYA EDE'L( ) - [ 2109
()-[210%& ()-[210%& ()-[210%& ()-[210%& ()-[2_?<0%0%& ()-[210%& ()-[ 210%&
()-[210%& @ELvERLBYR the [k pment2 e £E/AI%RN (Qal 1V G9R: 0. [WAT0vga () - [ 210%&
)-[2109%&' ()-[2109%& ()-[210%& ()-[ 2l L+0%0%& ()-[2109%& ()-[210%& ()-[210%&
) - [ 210%& E)pfr2 E0 % 1O)r-i[d2] GIR ut)i-an2 t\s6 | flort/a0 T (Ser{AH%R () - [ 21098 () - [ 2

_2+09%4.0109& () - [ 210%& ()-[210%& ()-[210%& ()-[210%& ()-[210%& ()-[2

S709%4:04 0%&'1 £) b2 1A% 1y 2 WA%E 6) 'p[a%it%%ﬁqe@ -do9 €051 21 A& 16) Wls3 P& () -
2- 0S70%&10%& () -[210%& ()-[210%& ()-[2

|- (BIYOVLRHE CbppRlOE.0) AU B LM dnladid @ho[t%]s%ﬁ%l(m@lo% (

dD40%1010% 210% 21098 109, 109 ( L0%&! 2;
PRI o B ObE 3 S Py PLGHET ook O 12, SHRET R 2100 () - [ 210
% ()- [ 2UWVKYbdepP40%L 0% () 0% %210%& (). kZlO%& ()- [210%& ()-[210%
' () - [ 210%8PEFSEREEi W%&od@%kp& [g-‘zﬁ! 6@&“@)? F9R09EY EP-{ 2109& () - [ 2109 (
)-[ 2109 () - [ 2uvwyzr V- 109%& () - [210%& & 2100& ()-[2109%& ()-[2qz{| hH, 0%40%
& ()-[210%& ()-[2foe® Chel zoopdet)on2odokhe) PhRIOTEPOSUrR210%RS() - [ 20S309%4.0%
& ()-[2109& ()-[210% ()-[210%& ()-[2[ 10%& ()-[2109%& ()-[2(10%: ()-[2r V60S3
094092 q ) - E2HOBRA( JHi[eAGTRUR o J-alyRIrl wakt GuRiated 2HOUR Howe10%&' () - [ 210%& ()
-[2109%& ()-[210%& ()-[210%& ()-[2_?, 0%L0%0%& ()-[210%& () - [ 210%& () - [ 210%&
() -1 210"/&d(e)re[1%§>&°é&t( 2 PT40YRUE (it HV & (ued a9k ti)or] 2H0%R 9% [ 210%
& ()-[2109%& ()-[210% ()-[ 2MLpT40%0% () - [ 2q( 10%& () - [ 210%&' () - [ 2hHA0%40%&

(210 (- F%%%é?g( b (ol %é%%%l@e[ (P00 £5 o100 () [ 21

2 () 12100850 ﬁiog%%o"%f‘sm&%ﬁéﬁfp‘” KE) S5t toniir) ﬁ%%%%%ﬂvf‘%%s aeh brove.

"()-[210% () - [ 210%& (
q(l)O%[&' O-[ Eié%ﬁpefe[ Z’P(W& P FETOY& EPS AFegLode i P PeeR () -[2109%& () -[ 21
0% ()-[2109%& ()-[210%& ()-[210%& ()-[ 2t X<109%& ()-[2109%& ()-[210%& ()-[210%
& ()-[2109%& ()-[210% ()-[210%& ()-[2!" 6t X<ql0%&' ()-[210%&' ()-[2109%& ()-[2"
#$Y&. ()t X<q10%& ()-[210%&' ()-[210%&' () -[ 210% () -[ 210% () - [ 210%: () - [ 210%&.
'()-[2)*,-./101pT8qLOY%& ()-[210%& ()-[210%& ()-[210%& ()-[210%& ()-[2109%& ()
-[210% ()-[2124568: | L8q10%&10%& () - [ 210%& ()-[210%& ()-[210%& ()-[210% ()

PNA NN

(
)
[
[
[

(
(
q
(0]
[
[



6d, pt X<1090&' () - 1090& () - 2- 1099&' () - 2- 1090& () -21090& () -21090& ()-21090& (

) - 21090&' ( BFB77

t X<1090& () - 1090& ()-2-1099& ()-2- 1099& () -21099& () -21099& () -21099& ()-21

090& () -2t X<1090&' () - 1090& () - 2- 1090& () - 2- 1090&' () -21090& () -21090& ()- 210

& ()-21090& ()-2vZ>"t X1090& ()-21099& ()-21099& () - 2$DdZ~

6d, pt T81090& 109%0&' () - 21090&' () - 21090&' (98 21090&' () - 21090& () - 21090& ()- 210

Y& () -2

| " #$% X<1090& 1090&' ()-21090&' ()-21090& () -21090& ()-21090& ()-21090& ()-21

090& ()-2%&' ()t X<1090& 1099& ()-21090&" ()-21090& ()-21090& ()-21090& ()-210

& () - 210%@&'up)i-12)zes, LyZ = UCXEOURE €(t) - RU0DIE ()21 0PPR'S( ) a2$BdZern

6d, p-./ 01245t T81099& 1090& () -210998& ()-210908& ()-210908& ()-21090& ()-2109%®

& () - 21090&'a(s) -2R4E0; ;

<t X<1099& 1099& () -21090& ()-21090& () -21090& () - 21090& () - 21098& () - 21090&
()-2<= >°@(§71‘é°@&nlgg‘@&'dj)e 1eHUAE QardddbP& () -21090& () - 21099& () - 21090&
()-210998& ()-2@BCDVZ>"t X1090& () - 21090& () - 21099& () - 2$DdZ~

6d, pDEFG KLM P41Q0%Q10% LT ty 21099&
() - D108 ()- 2w%é%u%ﬁ%%8%%i@§o%%§ﬁ)%é@/é%%(e§‘) é’%&@% 7@‘?&(‘%2 Liovwe (
) - 21090& () - 21090&' () - 2WKYZ\ ] phLO10%4.090&" () - 21090&" () - 210%3&( 210%3& ()-
210908& ¥ ) - 200%e Pr-irtevh & 1E)ing) LosRd/ wEsgRr19d J1pRgk (Y 1P § 3 2$Ddz~
6d, pcdf gi koth 0%.090& () - 21090& () - 21090& () - 21090&' () - 21090& () 21099& ()
-21090&' () £28qst0umiasTteeude]l dugd @ -Hrobayt (ic PrRovRen Witipoee (Jeraewns ()
-210998& () - 210%3& () - 2xyz{}~pT80%401090& ()-21090& () - 2109%0& () - 2109%0&" () - 2
1099& () - 2 T0%R& o) t2EOYBE (e WAL 0D S (I ER1090&' () - 210908& () - 2$DdZ~
6d, phHL09®& () - 2109%4090&" () - 21090& ()-21099& ()-21090& ()-21090& () - 2109%0&'
()- 20S7099& () 10988’ Eht2EOHIG( proHRYRS o) st W& 1ct2EYRE dhe A& () - 21
099& () - 2poS7090& () 10%9& () - 21098& () - 210%3& () 210%3& ()-21090& ()-2109%0&

' ()-2109& (f) TRLLZ b‘%%‘%@%@l Q: Oc( d bl g by &
6d, pdDLOYRE' ()- 210908 () - 21090& ( & ( 210%9&() 51000 () 510008 () -

2k0’1 o 00/<9 & 090& 21090¢&'

- 2dH 1 /&0@5&9&/@%{? %éég /?‘%%&é g(é% E%’ 9‘(4@ %E%%é () - 2(12)%3& ()- 2\(/)2
>" dH1090&' () - 21099&' 210%9& 2$DdZ~

6d, delo%a( ég& ()- 210%8& ()-21099& ()-21090& ()-21099& ()-2109%0& ()
- 2k0810901098& ()-21099& ()-21090& () - 210%9&(29 21090&' ()-21090& ()-21090&
() - 2dH3109910%0 &R0 PH&LOPERSAWHb Fe( Fompowg ion w@&rew@l@/me(l)ecztlm& ()-

2 vV: d1099& ()-21099& ()-2109®& ()-2$DdZ~ 6d,

dH1090& () w2B0 Y& «0) -ﬁlll:@%&u@i-r@laﬂxﬂ&cmlmw&r( YE2A0YO8, (1) -HOME () -
2

| " $YRGK/ 0YRERO &ialimed] GO & n Ex2MQIRR € ) - 21 YR&0kEn21090€ [ied Y& A ) - 21090
& () 2& ()*, 01pP40991090& () - 21090& () - 21090& () - 21090& () - 21090& () - 21090&

D& 7\ C 210908 ()«
6d, p79%1L&%&%/§%%()%§%£§&& (26)1'QL 2%/6(@% (20)1@2 %&’%?Qg%o%/@& 5% 21000 () -

() 21000y SISt TEOTBL () 10Uk () ShagE ) SrodHT)” 0ok ()- 21

090& ()-210%0& ( 0908 bcdef vZ>"t T1090 0908 090& ()-2%$DdZ~
6d, pf ghi j KFREXR f@o/éé O E%%F@& delf%?d&%)p%‘%% eﬁ%/éﬁ &“921 D& () -
21099& () -21099& () - 2rmopqr st t x<1ocy<9& ()-1090& &%2 10%%) 2 10%3& ()-210
90& () - 21098& e ZRoMEE NOPAEEHh & PIRA IAKE X<TH90&SEPL 16N () - 2- 1099& () -
2-1099& ()-21099& ()-21099& ()-21099& ()-21099& () - 2xyz{| vZ>"t X1090& ()- 210
90& ()-21099&lEectzdbdpattern was subjected to the measurements of the
6d, p| } ~t T81090&' 1090&' ()-21090& ()-21090& ()-21090& ()-21090& ()-21099& () -
21090& () - phl@ Y00 & Hop<2&1iRH0 &'H{J -RIE@R fi)c FHYRR {)e 21090& () - 21090& (
) - 21090& () - 2hLO109A0%0& () - 281090& () - 21090& () - 210908 () - 21099& () - 21090&
"()- 2100/<9&r@su21\t%> Al QRGN i TAWI& (9 - 21099&’ () - 2$DdZ~
6d, pt X<1090&' () 10%3& ()-2-1099& () - 2- 1090& () -21090& ()-21090& ()-21090& (
) - 210908 ()3 ()- 1090&' ()-2- 1099& () -2- 1099& () - 21099& () - 21099& ()
-21090&' () - tx<10%9& ()-109%0& () - 2 1090&' () - 2- 1099& (1090& () - 210

99& ()-2109& ()-21 Z>" 1 X1099& UD& 2100/<9& 280d7~
6d, p|(o)P010fV<10%9§&) &) P%%%%')“F)l\ééi’ﬁfy@g"ﬁo%gﬁ) % f%)f e IS 21090

& ()-2pT810%A0%0& () - 210%0& () - 21090&’ () - 2d10%9& ()-210998& ()-21090& ()-210
u& () - 2t X8eevaEoweered Arose Ml drmyge ihe o (Hn Mm%)mm@& ()-21
099& ()-2vZ>"t X1099&' () - 21099& () -21090& () - 2$DdZ~

6d, pt X81090&' 109%0& () - 210%0& () - 2- 10%0&' ()-21090& () - 21090& () -21090& ()-21
0909& () -2l LO10%0%0& ()-210%0&" ()-21090& ()-21090& ()-210%0&' ()-21090& ()- 2
10908& () - 2t X0109%4.0908& () - 21090& () - 21099& () - 21090& () - 21090& () - 21090& () -
210998 ()-2vZ: 1099& ()-2109& () - 21090& () - 2$DdZ~

17 .~ NMIA PNNAIOSN ST PNA PSSO ION S PNA NN TN S PNA PNAION S N APNAIN Y 7\ PNA PNAIOSN 1 L\ PNA NN ION S



6d, p@CDFGHIKQO 09910908’ () - 21099&' () - 21090&' () - 2~1090&' () - 21090&’ () - 210908
()-21090& (SF-BIKLMNOPQ X<0991090& () - 21090& () - 21090& () -21090& () - 21090& (
)-210998&' () - 210998&' () - 2QRSTUL X<0991099&' () - 21099&' () - 21099&' () - 21099& () - 21
0908& () -210998& () -21090& () - 2UMWZ] vZ: 10998& () - 210908& () - 210908& () - 2$DdZ~

6d, p] A" bcdef | P4099& 1090&' () - 21090&' () - 21090&' () - 21090&' () - 21090&' () - 21090&
() -21090& () - 2fi kI mopkCB0%0&1090&’ () - 2BL09RE () - 221090& () - 221090& () - 221
0908& () -21099& () -21099& () - 2pgr st uvt X3099&1090& () - 221099& () - 21099& () - 21
099& ()-210%9& ()-210%9& ()-210%9& () - 2vuxyzvZ>"t X1099& () - 2010%9& () - 210%9
& () - 2$Ddz~

6d, pz{| } ~t FEIGYERINTGHD &S( Jip ERo@® 9 -©.1090&th) s2 e0Uimen21 0998 NME21090& (
) - 210998&' () - 2t X<1099&' 1099&' () -21099&' () - 21099&' () - 210998&' () - 21099&' () - 210%
98&' () - 210988 I(Yt-iArXSFOYBE VEGRRRS (Dr-00@R: i(1) -RANHRRS (9 -EMOMERE () - 21090&’ () -
210998& ()-21090& ()-2vZ: 1099& () - 21090& () - 2100/<9& () - 2$Ddz~

6d, ppPO0YO 1AM | oot QU :()s ARPRE { )2 2HI0Y 23%@:4%&»(9 s 2108& () - 21098
& () - 2t X<0991090& () - 210908 () - 21090&' () - 210% & ()-21090¢& () - 21090¢& () - 210%

R

pcCl %3& 210%) & 0908 %3& 210908 ()- 21090&
2t 3008 h%}l %@ﬁéeﬁt(%oﬁéﬂf@vgr(@% ‘%)Jﬂo%/ é’zrﬁ%%& (§ ); 2
109%9& () - 20t X<090 &' () 210908 () - 2910908 (10%9&/@@ 2(1099 () - 2(1099& ()-2(1
09&' () - 2( PIYVEL NN g7 tHEeRed (O PIEYEE {PDSEL)? logmiand cured in
6d, pcCLOYB&’ () -21090& () - 21090&' () - 210908’ () - 210%3& ()-21099& ()-21099& () -
2k 0B090&10%& (a1 ODEIS(r) 5251 GXD & Xm0 AJ&, 10 -FALBYEE. di)e RIGUDE: () - 21090& (
) - 20k CBOYD&EL09DE’ () - 21090& () - 21090& () - 21090& () - 21090& () - 21099& () - 21090
& ()-2vZ: o RHAE rn),- 2:RUPE (haZl AR {Yor$bptepared composition was
6d, pcGLOYB&' () - 210908 () - 21099& () - 21090& () - 21099& () - 21090&' () - 21090& () -

2 d th i d out at 23Q°
KCB090&10985 ) 22T0dBs (A G S ) S5 0swe ) S10dws () - 210%0& () - 21090 ()

ijé%:&' oﬁ%po&ﬁfc}v%é} ( FisiGasE (()C) PRITEE ( 0"5"“ ) HE (L TRELY ) - 210008 () - 210
RN Y 0104?& RS Yo ORI P RIRE ) S R 15 Do () -2

109%0&' () - 210%0&" ().- 26789:

<>t X8090& PFORSIHFE0) - 2105081l 580968 61ovR0sBaTEPI214008& () - 210908 () - 210
99& () - 2>?ABCt X8090&' () - 1090& () - 21090& ()-2109%98& (1099& ()-2109%9& () - 21090
& () - 21090 & Compaepitdives Exaogpd g )7)210908&' () - 21090&' () - 2$DdZ~

6d, pl INOPSVZI L, 094.090&' () - 21090&" () - 2109%0&' () - 2109%0&' () - 21090& () - 21090& ()
-21090&' () - 22\ ] _RagbkKbeeheYRE vE) cOIRIBE t()on2 FOYD & ormi2t0 %0 & i@l W& () -
21099& () - 21099& () - 2ehk! mopgK/ 094.090&' () - 21090&' () - 21090& () -21090& ()-2(1
0908 (15 21QH& HepdFOUI&n( Jrh@P it GERRA 1)t 201 QD& 4D T2 1YL e 23DdZ~

6d, puwx{ cC109%0& () - 201090& ()-21090& () -21099& () - 21090& () - 2109%0& () - 21090

& () - 2kK/ 09910988 | {Z%Q‘V% EatAP& () a2 9%@& é}ls%%‘%%%& (L2210 () -210%
9& () - 2gkKI 09910588 () ~21000& (1000& () - 21BU8& () - S1008& ()-2100B& ()- 21008

LA 88 UL e ey i

2k|<+ocy<1ooc;?g§ ()-210%0 ) 21%%3 099& ().-21090& ()-21090& () -21090&" ()
2| kK+09%4 099& O g OF (é)n ROYEE A Y& PO A 210%&' (
)-2vZ>"1 kKK1090&' () -21099& ()-21090&' () -2$DdZ~

6d, phH10%® &x@mpradE1 3o &o( Eormo 3 & i@l ertauigy nat tErm & Kot 0@y the 2Ee90& ()
_2kK+1090&' () - 21090& () - 21090& () - 21090& () - 21090&’ () - 21099& () - 2( L09B& () -
2gkK+1D00 &'off) +2E0 UB&VETDYRL a(re? LM ()t-1210908n ) r250UB&Nt) - 2( 1090&' () - 2vZ
: 91090& ()-21090& ()-21099& ()-2%$DdZ~ 6d,p

00 09910901 E)1e2tQIR&pax +t2LV8& I )sZHAURR (o 2HIVOE Jurkhddi& (O 2HR0& ()
-21L, 0940%0& ()-21090& ()-21090& ()-21099& ()-21099& ()-210%0& ()-21090& ()

% - | % % 0 . ”
2 A) A llévg %%%%rgngl %1%00 &(r%t) %@g&(dgi)%%ﬁg)lcz%)q@%r(t)le%lo BEe() - 21090& ()

6d P23468: =hH1QY 11098 1099& () - 21090& () - 21090& () - 21090& () - 2
10998&' () - 2% é@:‘%é%\lk%o&iﬁ%& %@ffév "()-21099& () -21099& ()-21090& ()- 210
098& () - 2(10998& () - 2NOPSTUPkK+0%409%9& () - 210998& () - 210998& () - 21099& () - 210%9
& ()-21090& ()-21090& () - 2UWKYVZ>" pkK1099&' () - 21090& () - 21099& () - 2$DdZ~
6d, pY[\ " ei kcCL09&' () - 21090& () - 21090& () - 21090& () - 21090& () - 21090& () - 210
09& () -2kl gr st w{ pPO10%L0%0& () - 21090& () - 21099& () - 21090& () - 21099& () - 210%
98! ()-21099& () - 2{ ~gpPOL0%L0%E () - 210%91090&’ () - 2109%0&’ () - 2109%9&’ () - 210998
"()-21099& () - 2vZ: g1098& () - 21090& () - 21090& () - 2$DdZ~
6d, pcCL090& () - 210%0& () - 21090& () - 21098& () - 21090& () - 21090& () - 21090& () -

- ”n_ﬁn NN S — PN A ST PN Y NN S PNA NN ION S NN ST P e = 1 | PNA NN ION Y



109! & ()- 40951 & ()- Ys109%! & ()- ,3109%! & ()-Y%|[:vUWan& od0%! & ()-
#s11096! & (J-°S1 109! & ()- Ys!109B! & ()- ,, g#l09%s! & () -

&109%%! & ()-$1g|[:vWn& ,2 109! & ()- -0 109! & ()- F.S 109! & ()-

L, 1096! & ()- *109B! & ()- ,' 109! & ()- S| obU4n& @O0%H & ()- 105! 105! 105! |, ;

110960 & ()- 9109B! & ()- 6 1109B! & ()- 4 109! & ()- ?]j|[:bWn&
3"10%4 & ()- 110%4 & ()- S 10% & ()- &304 & ()- 10%H & ()- s&
1094 & ()-P7|[:bU4n& 1M 10%H & ()- ,S10%H & ()- &M 109%H & ()- 10%H & () -

1094 & ()- 10%4& ()-7IM[:bU4n& @ 10%H & ()- *@10%H & ()-

#1098 & () —— %1094 Ol & ()- 110040 & (Y-Menl[:hidng 910%H & ()-
6:110%H & ()} Asieps & ()- | 2#10%H &) - 40 1qoxﬂ! & ()-| Il 1094 & ()} vUan&
L1098 & ()- 3|Z[LOP&R ()- sL{20% & ()= fle%@l@-lol-! 10H! 10H @ |

GLO%H & () - UBg| [t &4n& 3 LU%&J&- (92109 & ()-| [109%& () 10 ()- vy
109 & ()- y ['0ps & )-syu4n,urqﬂ§ & @q 1004’ () - K101 (kDI | LO8A& () - Sy-
109% & () - 5, |m 22 el | ST

L9! 10% & () - §>44n§n10w&' ()+?§ R18%&| Q- "3n109&' |(Y|- 3 ' ' () - 3n10%&
()-3n10%& () 8| |& < S olee

"#%1H44n&n10%&n1[191%' ) - 3n100%& ()1 3nTA%E (1) -13n1Q%& ( 109%&' () - 3%
')*, -. 1 gK/ 4nlLOP&] &) - Bn10%&] () - 3n10%&'{()|- 33r109&' (| - /& () -3n10
% ()-3/0234578| PAAn 0% () 23n1Q¥&) @)- In109&S ) - 3 ) - 3n10%&
()-3n10%& (){8B9; S ol 1%e el |3g i N

<I P44n10%' ()-Bn o%%.g)asq Loﬁ/% €} =3518@ | Ol- 3n1j0048 S3h109& () - 3
<=>@<n109%& -3néﬂ%:&m($-8 AR Slel>e

~n~Df @\CFJCUénlD>1 0 (F-Bnhn1gi T) - 3918 g-glo%&' N109&' ()-3
n109%&' () - SUVKY[ dkgGRLOY%&E! () <Bnn10%& () -1 3nLH%E (]) - ()-3n10%&
' ()-3n109&' ()-Bkmhqgt xgGh10%&' () +3hnTQ%R [()I- In10UR ()} IO E3n10%& () -3
n109%& ()-3n1PU& (Hf 3xz{} gGN10%: () {31n10%& |()|- InLUOUR |() | ") 1 3n10%& ()
- 3n109%& () - 3N1PY%EL [Pt ScHFINEOYR () 1 31 10% (12 [ 3N109E (|) - () - Bn109%& () -
3n10%& () - 3n[Qp&] £)~- BET4LAn10GRY LJ 3B (|) -13n1 - Bn109%&' () -
3n109%&’ () - 3n[LQYRI-IBTNEOIR - § % %{2 0 '

~n DI n109%& () %BpréRk. ( En209&' ( - 3nTO ) -|310%& ()) - &' () -3n10
% ()-3n10%&] () - 3%%%&‘3(5110?/ B( )S'J 313{1‘%‘ ()B%Sﬁ?%&' -BnL0%& () - 3n
109& () - 3kOB&' [ nlop&] () - 3n10%& () - BB10%& |O]- 3n 007&' "lOF3h10%& ()-3
n109%&' () - 3hB&] ([Tp° RO =3OV = STHO9R-( ) STIOYR () - 3n10%
& ()-3gH3& &110‘%@1 & () -n10% ()18n10%& (|);[3(|n1 L 3n109%&' ()
- 3X< anlOO/%‘L SBHIBYR( ) - Bt LT ol N[~

~n"D/ t T8109&| t 4 é )‘E&gowﬁ(g ani0@ () -|3n109& =BnLO% ()-3n
109%& () - 3gKT LOMA (£- BoTOV&' () <3519 [()]-3AT0Y "(FE3P10%& () - 3
n109%& () - 3| PAADINADHR L) + 3nFOH&( ) { B FO%& ()= 301 00 -Bn10%& () -
3n109%& () - 3g| PA3DENE0%E () {8N100& (B0 |6 |- j0vg: n10%& () -
3(Nn10%& () - 3K<| gl nLOYR () - Bn10%&] (] 3.1/ 7

~n"D/ gGh10%& () £BnllOn10%& () 13n10%& (1) -3 (D -Bn10o%& ()-3n10%&
'()- 3" cOn10p&l E) - Enwnl %ﬁm )-3n1 cya%)- " () -Bn10p& () - 3n10
o ()-3"%*. p3ueGHIEN10%& (P{30n10%& |O)- 3 IO F 3n10%& () - 3n10%
& ()-3n10% [ )} 3U5pA0; I o

<=| P410nn10%&’ %-3@30/&' 1N L0%E ) -| 10 o0& () - 3n10%& (
) - 3=>BCX8n10 /«g ) - BRLOY& é 28 A 7 S D

~n"D/ CFMNORUgGLEP&] §) - 3nlul@9& () +B8109& "[O)F3p10%&' () -3
n109%&' ()-3UWZ)\ 7| cCEpy& ( B{am109&3( *-|&h1( & () -3n109%& (
)-3n10%& ()-B pgfh ﬁ(CngB%&' ()1 8nPO% ( o[BBL0Y%& ()-3n
109&' ()-3n10p&] B) - BR| rmop@l B+n10%E| ©)-3n1 - BoR10%& ()-3n
109 () - 3n10p& E) - BRLOYR] ©) #3qr s{ Ry &1 10 70

~n D/ tuwy{ | } L} 2PnlQv& () LBR109&] ©)f <3810 & () - 3n109%& (
) - 3n10%& () - BgKe[LOPdDU& { i &ENn109&S( p-|3grlC ogegﬁ ) - 3n10%&
()-3n10%& ()t 3[-2AF1PALOMNLO%E! () - 3¢ é’pg : -8nd DY () - 3nl
0%&' () - 3kCB1Pn[EBNR! £) - 3nL68Y&] () - Brlode | (3)- L3n3po& ()-3nl
09%&' () - 3kCB1pnfLBpa! &) - anLOv&| (- 3R1EYE Q- )8 [3NLO%E' () - 3n
109%& ()-3xX< knLBp& ) - In1 8o (5 BE0ET L <l &

~n~D/ pT810%&) (hdD ) 23nEOYR ) 1 St e (3-3n10%& ()-3
n10%& () - 3t XB1PYRE [ A1 0%&; L) £3nL0%&| L) =23k og/rg‘@“ ) - 3n10%&'
()-3n10%& ()t 3K D& EnlOYR| (F- BFLOUE | (Y -Bdp%& () - 3nl

0%&' () - 3n10%& () - 3t X<10%&' (n10%& () - 3n10%& () - 3n10%& () - 3n10%& () - 3n10%& ()

-3n10%& () - 3n10%&' ()-3X< tnl0%& ()-3n10%& ()-3; "/ 7

~n~D/ t T8109%&' (n10%& () - 3n10%&' () - 3n10%&' () - 3n10%&' () - 3n10%&' () - 3n10%&' () - 3n

109& () - 3pT8109%& (n10%& ()-3n10%& ()-3n10%& ()-3n10%& ()-3n10%& () - 3n10%& (
) - 3n10%&' () - 3t X<10%&' (n10%&' () - 3n10%&' () - 3n10%&' () - 3n10%&' () - 3n10%&' () - 3n10

NI — N 1 N ~NA IO ~NA IO A NN Y V.Y oA NI oA NI



I # % & (

pPO010%M10Y&R§773n10%& () - 3n10%&' ()-3n1l0%&' ()-3nl10%& ()-3nl0%&' ()-3n10%& () -
3(*+- 0123

gK/ 109 10%&' () - 3n10%&' ()-3nl10%& ()-3n10%& ()-3n10%& ()-3nl0%&' ()-3(Nn10%& ()
-334567 829

t X/ 109%%10%& () -3n10%M10%& () -3n10%& () - 3nWO%&' () - 3n10%&' ()-3nl10%& () - 3n10%&
"()-39 : = > X8nl0% ()-3n1l0%&k ()-3;~7 ~n"D> @l J KNTU

gGHn10%&' () -3n10%& ()-3nl10%&' ()-3nl0%& ()-3nl0%& ()-3n10%& ()-3nl10%&' ()-3U
VXY\ ] ™

| PANN109& ( )<Trildd#PH tSyerovit Ve Famp@siticom 1Pk formingoRielechtdoR’ ()-3
abcdef

0S7nnl10%&' () - 3n10%& (HolIvhd%R (s IN 1O (9 £ IHOUDn{poraditddUks€q - Bml10%& () -3
g hi

J
OSTN100&! (s DK {).= BnIHAE e SPIOUE! 3 ap1086i 43 - 3n10%& () - 3109 () -3
k o p X8n10% ()-3nl1l0%&' ()-3;" ~n"Dipr wx z { ~

gGLO%& () - W%ﬁé )ngg:pd@éé)(g,n;ow&' ()-3n10% ()-3n10%& ()-3n10%& () -3~
5 A-l:barium titanate particles (trade name: BT-01 available
from Sakai Chemicals Co., Ltd., mean particle
diameter: 0.1lpm, dielectric constant: 500)
A-3:barium titanate nanoparticles (Nisshin Engineering
Inc., mean particle diameter: 0.03um, dielectric
10 constant: 400)
A-4:barium titanate particles (TOHO TITANIUM CO., LTD.,
mean particle diameter: 0.lum, dielectric constant:
400)
A-5:titania nanoparticles (trade name: RTIPBC available
15 from C.I. KASEI CO., LTD., mean particle diameter:
0.02um, dielectric constant: 100)
Alkali Soluble Resin (B2):
B2-1: copolymer prepared from n-butyl methacrylate, 3-
hydroxypropyl methacrylate and methacrylic acid in
20 60/20/20 ratio (% by mass) (Mw: 50,000)
B2-2: copolymer prepared from n-butyl methacrylate, 3-
hydroxypropyl methacrylate and methacrylic acid in

60/20/20 ratio (% by mass) (Mw: 100,000)
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5 butane-1l-one
Solvent (D) :
D-3: propylene glycol monomethyl ether
Dispersant (El):
El-1: oleic acid
10 Filler (E2):
E2-1: acetylene black
(Examples 14)
(1) Preparation of photosensitive composition for forming
dielectric
15 The inorganic superfine particles (A-I), inorganic
fine particles (A-II), alkali soluble resin (B2Z), compound
having an ethylenically unsaturated group (C6),
photopolymerization initiator (C7), solvent (D), dispersant
(E) and filler (F) in the mixing ratio listed in Table 5,
20 were kneaded together in a bead mill. Then, the mixture

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

yield a photosensitive composition for forming a dielectric.
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A photosensitive 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 dielectric
layer was formed in a thickness of 7um and thereafter

10 photoexposed, developed and cured in the same manner as in
Example 14 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the
patterning properties and dielectric properties. The

15 results are shown in Table 4.

(Example 16)

A photosensitive 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 dielectric

20 layer was formed in a thickness of 5um and thereafter
photoexposed, developed and cured in the same manner as in
Example 14 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant

dielectric pattern was subjected to the measurements of the



hHO10n10%&' (n10%& ()-3n10%& ()-3nl0%& ()-3n1l0%& ()-3n10%& ()-3nl0%& ()-3y {
| SF-877
kO310n10%&' ()-3n10%& ()-3nl0%& ()-3n10%& ()-33n10%& ()-3nl0%& ()-3n10%& () -
3
t X310n109%&' () - 3nnl10%&' ()-3n1l0%&' ()-3n10%& ()-3nl0%& ()-3n10%& ()-3nl0% () -
3 X8n1l0%&' ()-3nl0%& ()-3;" 7 ~n™"D/ 105
gGnl10%& ()-3n1nl10%& ()-3nl0%& ()-3n10%&k ()-3nl0%& ()-3nl0%&' ()-3nl0%& ()-3
cCnl0%& ()-3n10%& ()-3nl0% ()-3nl10%& ()-3nl0%& ()-3nl0%& ()-3nl0%& ()-3
| LO%109%&' ()-3n10%&' ()-3n10%& ()-3n10%&' ()-3n10%& ()-3n10%& ()-3nl0%& ()-3
t X<%10n10%& t(He 3riron/@ (ops3titRR g1 d 3hlebar ()i (Yisnl 0% ) - 3n109%&' ()
-3 <nl0%&' ()-3;~ 7 ~n"D/nl0%& ()-3
| L, 10n10%&' r{es RBIN%UR o )shiznd D% (DalBd 0K () - 3n10%&' () - 3n10%&' () -3nl0%& ()-3
| L, 10n10%&' ()-3n10%& ()-3nl0%& ()-3n10%& ()-3nl0%& ()-3n10%& ()-3nl0%& ()-3
(Example 17)
A photosensitive composition for forming a dielectric
5 was prepared in the mixing ratio listed in Table 5 in the
same manner as in Example 14. A photosensitive dielectric
layer was formed in a thickness of 3um and thereafter
photoexposed, developed and cured in the same manner as in
Example 14 to form a dielectric pattern, except for the use
10 of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the
patterning properties and dielectric properties. The
results are shown in Table 4.
(Reference Example 1)
15 A photosensitive 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 dielectric
layer was formed in a thickness of 7um and thereafter
photoexposed, developed and cured in the same manner as in
20 Example 14 to form a dielectric pattern, except for the use
of the above-prepared composition. The resultant
dielectric pattern was subjected to the measurements of the

patterning properties and dielectric properties. The

results are shown in Table 4.
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dielectric comprising (A) inorganic particles, (B) an
5 alkali developable resin, and (C) additives, wherein:
the alkali developable resin (B) comprises an alkali
soluble resin having a phenolic hydroxyl group (Bl); and
the additives (C) comprise a compound having a
quinonediazido group (Cl), a compound containing at least

10 two alkyletherified amino groups in the molecule (C2) and a

thermal acid generator (C3).

2. A photosensitive composition for forming a
dielectric comprising (A) inorganic particles, (B) an
15 alkali developable resin, and (C) additives, wherein:
the alkali developable resin (B) comprises an alkali
soluble resin having a phenolic hydroxyl group (Bl); and
the additives (C) comprise a compound having a
quinonediazido group (Cl), a compound containing at least
20 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
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dielectric as claimed in claim 2, wherein the crosslinked
fine particles (C4) have a mean particle diameter of 30 to

500nm.

4. A photosensitive composition for forming a
dielectric comprising (A) inorganic particles, (B) an
alkali developable resin, and (C) an additive, wherein:

the inorganic particles (A) comprise inorganic
superfine particles (A-I) having a mean particle diameter
of less than 0.05um and inorganic fine particles (A-II)
having a mean particle diameter of not less than 0.05um;
and

the additive (C) comprises a photoacid generator (C5).

5. The photosensitive composition for forming a
dielectric as claimed in claim 4, wherein the inorganic
superfine particles (A-I) are contained at 1 to 30 parts by
mass and the inorganic 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 (A).

6. The photosensitive composition for forming a
dielectric as claimed in claim 4, wherein the inorganic

particles (A) are contained at 20 to 95% by mass, the

-
3O



nopgrstuvwxyzi{]|} ~

10

15

20

SF-877

110

alkali developable resin (B) 1is contained at 1 to 60% by
mass and the photoacid generator (C5) is contained at 0.1

to 30% by mass.

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 for forming a
dielectric as claimed in any one of claims 4 to 7, wherein
the inorganic particles (A) comprise a titanium-containing

metal oxide.

9. The photosensitive composition for forming a
dielectric as claimed in any one of claims 4 to 8, 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.

10. A photosensitive composition for forming a
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dielectric comprising (A) inorganic particles, (B) an
alkali developable resin, and (C) additives, wherein:
the inorganic particles (A) comprise inorganic
superfine particles (A-I) having a mean particle diameter
5 of less than 0.05um and inorganic fine particles (A-II)
having a mean particle diameter of not less than 0.05um;
the alkali developable resin (B) comprises an alkali
soluble resin (B2); and
the additives (C) comprise a compound having an
10 ethylenically unsaturated group (C6) and a

photopolymerization initiator (C7).

11. The photosensitive composition for forming a
dielectric as claimed in claim 10, wherein the inorganic
15 superfine particles (A-I) are contained at 1 to 30 parts by
mass and the inorganic fine particles (A-1I) are contained
at 99 to 70 parts by mass on the basis of 100 parts by mass

of the inorganic particles (A).

20 12. The photosensitive composition for forming a
dielectric as claimed in claim 10, wherein the inorganic
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)
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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

10 0.1.

14, The photosensitive composition for forming a
dielectric as claimed in any one of claims 10 to 13,
wherein the inorganic particles (A) comprise a titanium-

15 containing metal oxide.

15. The photosensitive composition for forming a
dielectric as claimed in any one of claims 10 to 14,
wherein the alkali soluble resin (B2) is a resin selected

20 from the group consisting of a (meth)acrylic resin, a

hydroxystyrene resin, a novolak resin and a polyester resin.

16. The photosensitive composition for forming a

dielectric as claimed in any one of claims 10 to 15,
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wherein the compound having an ethylenically unsaturated

group (C6) 1is a (meth)acrylate compound.

17. The photosensitive composition for forming a
dielectric as claimed in any one of claims 10 to 16,
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).

18. A photosensitive transfer film comprising a
substrate film and a layer of a photosensitive composition
for forming a dielectric comprising inorganic particles (A),
an alkali developable resin (B) and an additive (C), said
layer being provided in a thickness of 1 to 100um on the
substrate film, wherein:

the inorganic particles (A) comprise inorganic
superfine particles (A-I) having a mean particle diameter
of less than 0.05um and inorganic fine particles (A-II)
having a mean particle diameter of not less than 0.05um;
and

the additive (C) comprises a photoacid generator (C5).

19. The photosensitive transfer film as claimed in

claim 18, which is capable of forming a dielectric by



10

15

20

SF-877

114

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.

20. The photosensitive transfer film as claimed in
claim 18 or 19, wherein the inorganic particles (A)

comprise a titanium~containing metal oxide.

21. The photosensitive transfer film as claimed in
any one of claims 18 to 20, wherein the alkali developable
resin (B) is a resin selected from the group consisting of
a (meth)acrylic resin, a hydroxystyrene resin, a novolak
resin, a polyester resin, a polyimide resin, a nylon resin

and a polyetherimide resin.

22. A dielectric prepared from the photosensitive
compositions for forming a dielectric as claimed in any one

of claims 1 to 17.

23. A dielectric prepared by heating the
photosensitive compositions for forming a dielectric as
claimed in any one of claims 4 to 17 at 500°C or below to
cure the same, said dielectric having a dielectric constant

of not less than 20 and a dielectric loss tangent of not
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more than 0.1.

24, A dielectric formed with use of the
photosensitive transfer film as claimed in any one of

claims 18 to 21.

25. A dielectric with a conductive foil, in which a
dielectric obtained from the photosensitive composition for
forming a dielectric as claimed in any one of claims 4 to 9
or from the photosensitive transfer film as claimed in any

one of claims 18 to 21 is formed on the conductive foil.

26. An electronic part including the dielectric as

claimed in any one of claims 22 to 25.



