;e3e))Ddf 6TU 0 7 APR 2003 SPECI FI CATI ON PHOTGSENSI Tl VE RESI N COVPOSI TI ON
TECHNI CAL FI ELD The present invention relates to a novel radiation
sensitjve resin conposition and nore specifically relates to a éadi ation
sensitive resin conposition suitable for use in the productiondfAPR 2003

sem conductors, the fabrication of the display plane of a |iquid -erystal

di splay device in an LCD panel, and the production of a circuit substrate
for a thermal head or the |like. F@PEOIFICATEGN esent inventi ﬂmﬂmmmmﬂmmﬂm a
radi ation sensitive resin conposition apll'icable to all appl

besi des the above-nentioned applications in Wich photosensitive-«preperties

to exposure rad'at'onpﬁgﬁoghhkk%§9E gushnagoM¥obRksonWV paints . UV
adhesives , photo recording materials , photo nol di ng naterlaMﬂWNwMWWHmmm&.
BACKGROUND ART Phot ol i t hographi ¢ techni ques has been traditio r
t he for naTEGHNSEAL| RdE&Denents or the fine processing in many fiekta®oxuch
as the fabrication of sem conductor integrated circuits such as an LSI, the
fabrication of The dpresaptpl tmeentian| ixplatesystal adi spvay deadiatignan
LCD panel, and the production of a circuit substrate for a thermal head or
the |ike SepfAith¥epResdn capgesdtyiop apdsnorg gpsrdfisatdyciradases to a
negative-morkingoradiation sensitive resin conposition_is_used for formng

resi st paFp@ipationpsepsdtive masgdn fAMRQHE LM Fiitable for usg inabRerg(o3
. s it 3 . e L

esin andBAOBHBRLLE O RAMIRAAITEToTa, Enbn ERPIRAIIAR T ST | BhAPLSY | o

adi ti on, < m na: \ cd fat

fesi n andPy8BRCHEY; J1gRTer Gryb e dntad Fovu S0 TRACL, 60 RRRAL Y RLa®

Sensi tive¢heShPofRBRLSN! b8 Ma SASCREE UYL LLd! £6r U therN heddC 3% the

radi ation sensSitive resin conpositions, a typical positive-working

radi ati oniggasi t FUethes,n tHINSSdse R CRVEALALAY rd IfSdd) ¥dla aradiation
phot osensitive material is one conprising an alkali-soluble resin and a

qui nonedi sandt taveparesiins coOMPIX SIS hpleicabdld ato A oappkisdsiohs

t hese positive-working radiation sensitive resin conpositions containing an
al kal i - sobebklidesctshe aboorea mepn ot appdd catdpasniin ahédl chephotbsensitdve
exanpl e, as "novol ak resins/ qui nonedi azi de conpounds” in many docunents
such as Japaperdipst tatexppsucat radl@tboncare ont{izal, Nuclh A YVEIoksW. S
Patent No. 3,666,473), JP-B No. 56-30, 850 SU. S. Patent No. 4, 115, 128)

, Japanesgvmﬁ¥#ﬁsAﬁ&#@%&?bﬁeEmRhQX%ﬁeFQP ApoNpatesialsgphotpmalidng

61- 205, 933. . The research and devel opnent works of these radiation sensitive
resin conB8§PFﬁ5&§'c&ﬂﬂﬂqﬂrﬁPsuch an al kali-soluble resin and a

qui nonedi azi de conpound have been hitherto made from both sides of the
novol ak resins and the photosensitive materials (photosensitizers). From
the vi ewpghpkg Buh%ﬁ ol ak resins, radiation sensitive resin conpositions
Wi th superior characteéristics have been obtained by the inprovenent of the

physi cal proper gt ANEHY G Sh £& £dbhd £pids Hid '%%’etrptl;‘c'&‘&‘ﬂ!h%'ila‘ﬂﬂ uded he

devel opnent of new resins.” Techni ques providi ng
for the formation of fine elements or the fine processing in many

fields such as the fabrication of semiconductor integrated
circuits such as an LSI, the fabrication of the display plane
of a liquid crystal display device in an LCD panel, and the
production of a circuit substrate for a thermal head or the like.
In the photolithography process, a positive-working or
negative-working radiation sensitive resin composition is used

for forming resist patterns. As one of these radiation sensitive



~ ~ ~ APR 2003 superior characteristics to radiation sensitive resin
conpositions are showed in many literatures. That is, a technique using the
novol ak resin:haviing a specific nolecul ar wei ght distributiop? n JP—@ Nos.
60- 140, 235 and 1-105, 243 and a technol ogy using a novol ak r e8iMARRA
| ow nol ecul ar-wei ght conponents selectively elimnated in JP-A Nos.
60- 97, 347 and 60- 189, 739 and Japanese Patent No. 2,590, 342 are descri bed.
Fur t her MDggg 1 Kard ditfso S1E¥Y Sy NORed 'aq&pnpeﬂeﬂgi%verééﬁp ﬁgﬁpoge\e%aped,
and various types of additives have been proposed too . MeanwniTe, as to
the radi atbRpri®itig hVifed £8Iah L APOStELOAS 1 €AW ehatL 85181 10 Bedifiwddely
phot oaci d generator, various conpositions have been known. Exanpl es of
these inchgda atradatiivea¥ki N tAdi aga0R16ANS Fe¥entey,n aonpaaikitdon
conprising a novolak resin and a specific triazine conmpound as a photoacid
gener at or sendB+tAvido res13023omp96 1)t Lond condiadin 101y % 1¥stiinvandeai pheeopedid i on
containing a specific resin having a |inkage which can be cl eaved by an
aci d (JP- geNeratok9, &4d) .a ehémdcaddyt amplifiefasadiationdensl ttiak aeisdm
sensitive resin conposition containing specific basic iodonium conpounds
(JP-A No. compe3i344on, Ansidssan [pult aboveideangesnpr ovenents al so have been
made from the standpoints of resins, photoacid generators, additives, and
so on about thedaangithése reddativa reensltivipoFesioncatppslitionsa @esin
and a photoaci d _generator. As a result of the former research works , a
number of t¥®dicaly posdtd vecyorkiadsadiag fossgenisdt iven sesinecpmppgition
conposi tions have been put to practical use. However, the degree of

i nt egr at i GANGA %ofduEesing and A zpRoIqeengttthye Mptertal ¢ Hha®Mseen
bei ng hi gher fr.o ear t r atterning wth.a sulydcron or

nal i cr o omera A A ThatE s LR P8 H aiiH BALh G BeHa s Sommonna o
sem condugt.or s. t ve- j d co L opal ni que,
requirene%% p%hn?%ﬂﬁ?%%ﬂ%%ﬁgg igﬁ?g%#fgﬁ'addPy$€%§Q$n E%gﬁgap% ic§%?%ﬁ§
where ul't pRbiRe yi-ARAIHY AEEaiatibned: sdRaekige ViddbiiPS oL@ 13bnz00d
pattern reproduction, the enhancenent of the through put (yield per unit
time) in oo triedig hAMllka Pl Sfo Fab P8 Hes HPHEA! a igudM i 14 2 icdmpdund
production coat. Because of this, upgrading the sensitivity of the

radi ati on arendelsctdle’®, oo atiplonsadatersDakerestnspquinoniedila Zidek.
The requirenent for upgrading the sensitivity of the radiation sensitive
resi n comeosiplowds | $nmany idudumerits sehpas dlapanes © P aten ts Appddrodidicor
integrated circuits. The sane requirenment is directed to the production of
t he di spl ¥pbdiigatign  JR-R) Nar \a4-a23 05201 6 - SevPasent Nol.CB,88%c!4730d t he
fabrication of a circuit substrate for a thermal head or the |ike. These

are also "&qH Fed $6-3918R8t Vi 3t Pakent Ny 4-He P JARANRS G FAIENY es
Fecor bt ng AL ST BRdE5 OpeRdl T AR 355 730 -aaF - AcNers B3-S 4%
Eﬁ; lg:t 'Riz;E;I’h%nsts.grﬁr%‘ggﬁ:dg‘ﬂ%"{%%@%é?gf3‘%‘:’% Z‘?f?ﬁ"‘fe'svréfﬁﬁé'sa:ﬁﬁfem% s e
ol Ler ot ordl Sotin¥ls Y dn Iy SUq drl 1ATAN 14 dPHF ana

(phot oseng h£hdnbd16829083E6HpoRE HavEbBRHSH 1 PREBY 8 mad ¥R oROFEtRIHU A5 -
That is , as the heat resistance of the resulting 4 7 APR 203 resi st

|l ovners, tloF etttld NhoviRlft anegs Nis t end esthé dpREBokBnEAE iNePduRit xlads
sem conductor devices and the |like or as the devel opability beconmes so poor
t hat scum(phoasoshres it gewe) oprErdm )the vimwmsirtid £ tthé ingivol alo e ireed
filmremaining characteristics rate drops. In order to solve these

pr obl ens, raddatdion t ecemsitclsre nvalesiny f clompa sigt Xachni quidth hasapressior
proposed. That is, a technique using a novolak resin mxture which is
derived fcharastiaristitenbaveohpedngdtainedhdy thecimprsavemeatulaf the ght
ranges (JP-A No. 7-271,024); a technique using both a novolak resin which

i s derive®hioiial RRoNeTeleohand cldioumf dhe resins fudhe gt odirevwr 4s

wei ght ran and a, degree of dispersjon) and ol yhydr oxy conpound, havi ng
phenol i c IRHoRA HRBUREvE LopNanks ot tm Fesknb) | TachBlfmes,@RRY Hng
phot osensitive material conponent conprising a certain proportion of

napht hoqui nonedi azi desul fonic acid ester of trihydroxybenzophenone and

tri hydroxybenzophenone (JP-A No. 8-82, 926 ) ; and so on. The addition of a
specific sensitizer has al so been proposed. In addition, also in a

radi ation sensitive resin conposition cogtaining a resin and a photoacid
generator, in order to neet the high sensitization, nmethods have been taken
wherein the nol ecul ar weight of the resin in the conposition is nmade
smaller or the anbunt to be added of the photoacid generator is increased.

o Y b1 - - L L



5 ? APR 2003 to the reduction of heat resistance of the resulting
resists. and that the devel opability beconmes so poor that scumis forned,
and further that the process |atitude decreases. Because of these problens,
as.for the radiation sensitive resin conpositions cont ai ni n§ 7aAPRB and a
phot oaci d generator, many devel opnments have been nade fromthe standpoints
of the resin and the photoacid generator. Many reports are made so far. The

reports i R@letdor OF cRAPABLBr1SCR Ni BY { NG L8 L6n MHRARARARS! | ¥R sdMOUPS

whi ch are cleaved by the action of an acid so as to increase the solubility

of the regohipddltibrid KalrieNesHewed ORiMImaalyUt 1 PefadiirdsNos. THae8114 064
9-292, 708, and so on) and, concerning the photoacid generators , a

phot oaci d tgemaridiul WA S HowdlL &k i Pes shll hapehg aospeundic mBiAcar
9-211, 846 ) and a photoaci d generator containing a straight-chain,
branched it idisdxibutsidn ot EP {A Nds No6 0 918832 950andHowa 08T, 2 430t dof
t hese proposals satisfactorily solve the problens. Therefore, radiation
sensi ti ve ar esichnodgmsids iy 4 meevd lakn résbe phobé chsw-heleoglarkwgiight
sensitivity, good devel opability, high resolution, and excellent highly
nor nmal i zeg¢ompgonerctsmi sebhectivmelbyt eliminated dmd JR-GviNbsg §0e87pautlcamd
shapes are required. On the other hand) the utilization of a fluorescent
materi al 6@ 0132 hend adapanesg. PatrntidlNpti @ 590 342 faper deseaibed.
material to a _radiation sensitive resin conposition, has been already
pract i ced Furdihersmars o vayhons\pew asrlnone dtaz e compoungtphaveabae been a

bhot or oot SETaRfhSLy ARt ELous Trpagar adal Pliss nabia Bore Moo trd doay

bot h iati d the f i df t f | t

matoral upon cHRORIIEN BB, [ E8°F EHE O ERGTREL PR e R e ORI
iy ’ 6. Cecl ‘ . .

2enS1 U V1 ompliadh Mna Soflatided) 3 9553 e PLSNRIRN SIS,

cor r espondizia dus EBﬁlp'b%‘i'tﬁtdn%”hﬁegsdééﬂ &ntane eRYahp1308£ A nd € 1nclude

photoresist, to thereby upgrade effective sensitivit{y. However, these

i nventiong arrfég‘dteﬂ[\i?é?lvﬂﬂ']éﬁﬁ_? byrddfatibhi z86heNte¥et heebh HOr eomPdEA ta18H t ed
fromthe fluorescent nmaterial and the sensitivity was not sufficiently

upgr aded. déenpriiessing R Advaslak/ rakdnl Endiad sPedt £1%] T rdiazdines e dripdured as
chemcally anplified photoresist contains an ant hracene derivative, which
is a fluoreBbehvardtagendratar ( I@r-ahyo uBa3de, 10 ) atrahl ot bom steinsgL tdffeect
on a high-reflectivity substrate. However, in these publications, no

ment i on | Feafdde compasgk i meaiaining ta speckii ttefinihawinga ddnkage of

t he ant hracene derivative in the photoresist is hi g‘g the sensitivity is

not upgr ad®d-Ch nCIReReoCkafyebrBYorRg %A obfBe P -t e }? B471 - i A8Nt3 on
mter ) SRR (o0 HSRRIEANEr HORR IR, FAMA LHOR AnSPOPLY bser aRLD
character 'csoHpCossﬂ:{&?réoon{a?ﬂﬂr{&dspecific basic iodonium compounds (JP-A

No. 7-333,844). As described above, many improvements also have

been made from the standpoints of resins, photoacid generators,
additives, and so on about these radiation sensitive resin
compositions comprising a resin and a photoacid generator.

As a result of the former research works, a number of
positive- and negative-working radiation sensitive resin
compositions have heen put to practical use.

However, the degree of integration of semiconductor



That is ) the object of the present invention is to provide a radiation
sensitive resin conposition conprising at |least both a resin and a
photosensitive material or at |east both a resin and a pho%gzghﬁag er at or
whi ch has an upgraded sensitivity. Another object of the pr Fiventi on
Is to provide a radiation sensitive resin conposition conprising at |east
both 7 ' ~ 7 APR 2003 a resin and a photosensitive material or at |east

both a reiheegeataapegs:eaqgéf Iﬁﬁg%é‘émbm&mf@ﬁef‘ FH S ye23Oltd Y8R r) and

excel l ent highly normalize m remai ni ng  characteristics , capability of

form ng gPaéta@h&a@nw;eﬂda ERBnAaS S 82Shhl ¥l ¥roR PEheESHR PR hi sls\WERT! ON

As a result of intensive investigation, the inventors have found that the

above- menbeenededbijge teguiaitdamtithd bdctieni 6£0seni86ha@Gcebra .SPBGiLf i C
amount of a fluorescent material in a radiation sensitive resin conposition

conpri si ngyathesatovddmenplhiohedceonventionadr tachnigok,athe regusiendnt
sensitive resin conposition conprising an al kali-sol uble novol ak resin and
a napht oqoanoonédbez ifad lyorgatisEiest. | Im adilitaiomn Hensuch veppiications
conposition conprising a resin and a photoacid generator, thus having

achi eved wherpr esditirafibirent i pro¢eseingn ake f inedjuigediccoragether twdth
present invention relates to a radiation sensitive resin conposition

conpri si n§egelusion andigerd pattexndrapprdustdon t the enhancementins she a
fluorescent material is incorporated in an amunt of 0.0001 to 1.0 parts by
wei ght rethrpugh putpol(pheld porvwandd: tkmehelphdhes draduGidomt 18 also
Further, the gr sent igyention relates to a radiation sensitive resin

conposi ti 8RTOBY SPHghL: fF_@'asYr_‘?)(Y_tj‘r‘P‘%quéé*r r?faR&'°§u&jfdi°6‘a8PﬁtgenEP8taHP,e
parte by 86 SiSrciRerRRiny J0e RervaYAVLE ore BréTrEtERE oBcrangeNEvR or

resin compositions has also become an important task. The

requirement for upgrading the sensitivity of the radiation

sensitive resin compositions is not limlited to the production

of the semiconductor integrated circuits. The same requirement

is directed to the production of the display plane of a liquid

crystal display device in a LCD panel and the fabrication of a

circuit substrate for a thermal head or the like. These are also

required to all materials wutilizing the photosensitive

properties to exposure radiation such as UV inks, UV paints, UV

adhesives, photo recording materials, photo molding materials.

In order to meet the high sensitization, for example, in

a radiation sensitive resin composition containing a resin and

a photosensitive materlial, methods have been taken wherein the

molecular welght of the resin in the composition is made smaller

or the amount to be added of the photosensitive material

(photosensitier) is decreased. These methods, however, have

some problems. That is, as the heat resistance of the resulting



In the present invention, although the reason why the incorporation of a
specific amount of a fluorescent material in 8 ~ 7 APR 2003 a radiation
sensitive resin conposition makes it possible to upgrade the,ﬂs-/eﬂght%mg ty of
t'he radi ation sensitive resin conposition is not perfectly clMeaf’) "the
reason is thought as follows according to the present inventors. It should
be noted, however, that the present invention is not limted by the
fol | owi ngreedsani BershatnbSetdhidg iGN diavd £ ke £6819b Sirf itwet ¥
of a photosensitive material or a photoacid generator differs depending on
the wavel produe tAforEXPOs demicaniaricdtdr dOFicganMand thenlgksadata®nthe
sensitive resin conposition conprising a resin and a photosensitive
materi al idevelppeadd 1itiy'BeGomeBeso pobrnth®t sicum (Le85da% A0Sdé eelapgmanitqon,
t he hi ghest photosensitivity of the photosensitive material is obtained by
g-line radisat i formédl | camedl byhle- | i nEghhgli atnoxmaldized! i Fd madi aémadnilng hat
order. Therefore, for exanple, in order to upgrade the sensitivity of the
radi at i on chansicdtier stisis) amiEodropsn cintardengta sploteothesiet probiemsr,i al
at the time of i-line exposure, a conceivable nmethod is one wherein the
radi at i on theemanvftec¢hniquesecinyvoivingr fod liowinartechniguesr haygohegieng t o
g-line or h-line providing a higher sensitivity. Meanwhile, it is known
that, in PR® of TRathdtoad@ defdneianorusing acpeyelakt Jegint pd xitaies:
when the wavel ength, at_ which the sensit te of the

becones naxi nal ization r
phot oaci d“ﬁ‘grq’g'r at®r AeTdyia ﬁlﬁﬂ'i“nﬁlp,ecc‘tﬁj}&i phengilt W?%°%€%I ang 3% the
Egﬁﬁiﬂﬁ Ed%i(ﬁcﬁiﬁ%?‘, P‘ﬁée&é@?feﬁ‘&?%‘ﬁf ARG SHBCosaNer: Tnadt 124 ﬂih a

. . . ! 9
PO APR 2 (ORI, daLRs LD ndRaLAR, baath \hid JOIRSEIVRE Bhols U,
radi ation gdaes AU OAGL déo?ggé?g&hﬁnwahﬁlseréﬁtﬁbééim CﬁoiFSulgr weight

phot osensitivity of the phot generator becones mexl mal and, in fmany
cases, theafigelARANEYa8g-uEEBE! A2EPHRIRINENHIW 4 SpEEPRYALbXyakeHipouhdM
The sane holds true with the case ere g-line or h-line is used as the
exposur e hadiidlg piendhie hypdPeyl gt otpsa(iyPt AN .S8UHLEE, 968i)Gha eichhiique
radi ati on having the sanme wavel ength as the wavel ength at maxi num

phot osensiusiing v phottios emsditdare thagerdradt componeart abaiprieyiaigelay cesdmin
Normal |y, an extra-high pressure nercury lanp is used as a radi ati on source
f or exposPropartion adifat naphithvigud none dmrideswlifontd vackd eaptieri of
g-line, h-line or i-line, is selected fromthe radiations having a m xture
of wavel ef@ityarpRKYReRZOnheRrergr and h‘é’-‘%\hvéFE?‘QPﬁn@PW%@podFEA No.
radiation is limted. As stated above, .irrespective of _the use of a

phot osensi& 8% Hft ki 2Rd §P AP photh & ifdnn 2 O?,,s%%fig Srﬂﬁ:%’s"s:{a??/rft{ﬂ's
upgr adi ng tlg‘e hot osensi t i v'bty of the radiation sensitive resin conposition
i s conver 8P e?rhep’é?(%%gﬁ & radiation energy into an energy correspondi ng
to the wavel engt) alp it I Phot 85eneh i i { ¥alliakiBrP"AEARARYd VS eatn
material or the ‘photoaclid geherator. Th this case, When 2 speci f1 ¢ anount

of a fluorasd1 #Bée! é6hthinged rRsUhe it 1 pROLE8BEA! G¥Rerdtot, in
conposition, which contains a resin and a photosensitive material or a

resin and ogrddotnGidh Geties M DGh & e BODXETROHI, ORI VA HAveO HEATS itk drs
t hought to be perforned utilizing a phenonenon of excitation energy

transfer alerdin Wy mdilegulfay weightt ofebhetresiy tAantie conpeyviedd on tiout
t he inpairnment of 10
made smaller or the amount to be added of the photoacid generator
is increased. However, as in the case of the radiation sensitive
resin composition using a photosensitive materlal, the
above-described methods have the problems that the etching

resistance drops in the production of semiconductor devices due



? APR 20D3 ot her characteristics of the resist. A nodel of this phenonenon
of excitation energy transfer is the Foerster-type nodel of excitation
energy, transfer. ‘Ref erring now to the Foerster-type nodel of 7TeARR 2@8i on
energy transfer, the reason why the effect of the present invention is
obtai ned will be further explained. As described in Foerster, Th.

Nat ur wi ssto e HéducPPonb6£lrbatt Besigahree off ithe Feditdnd Wi 19ee] of
excitation energy transfer lies in that fluorescent light is not involved
in the exaid dhiatthecdgyelbpadiad tir DetoRBS! sd PIHE ablad sdafpis Edlmmedse of
a fluorescent material. When fluorescent light is involved, the excitation
ener gy ofamdh £urtheaebl ¢hatbtlengerocegearatybtdd diecreaseste Hevaddwe of
excited fluorescent material emts the fluorescent |ight. However,

accor di ngthese probdemst castfqpetberciada tohoresengy tivensésin compasdci t@nson
energy transfer fromdonor to acceptor is carried out without the em ssion
of fluoresertaininata desin and alphotoscidcgenénatoon nany ke vednnren bs
energy. A nodel utilizing this Foerster-type phenonenon of excitation

ener gy t rkage beensmade frpreihe glandpeintsiof thetveghn ifexl thephntmeid
According to this system solar |ight having short wavel engths under goes
several VERRSERERF - cHRRY STORPLE R e A@dies 800RIEr t Bhe P THES ANV R g

| Wa t h ding to. ab ti ks of t tral
ol oo b A | SRRohlhg Bnd n ety Pretecslve sFerBRIALC

| t 100¢ fl | ight i i | d,i th itati
T et or S, RieakBdl T SPhe  bEioh® o /o VEHAA, dd'Sag ot TlskhaEE | file .
panster o | . . > . .
oo 15 " sPLEERL K BRo POPLRE Dt ARl WBDoutiaRd RoipRIBRClyel) Co
exci tati ogognelndy g1, 34 e ohavhngog0 fAN@r e3cesh)! i&{&, i esab&%ﬁlihi;hveﬁx

high relative to excitation energy transfer having fluorescent |1 ght

i nvol ved. pHétod€Lanfdms £60£65 @ phedond1ihgeREPY Lol éGfipdFed J¥0&N oxime
62- 288, 822, 1-261,632 and 62-81,634 all utilize excitation energy transfer

havi ng f|swlfsnaté dompgdund\JPvadNand-kha ,846) antiaophetbaciaganatfatbe
excitation energy of these technologies is low To the contrary, the
utilizaticontdaintngne\stofaidlet eclraimi iborangshead protycidct athndl sglfahatée
present invention utilizing the Foerster-type excitation energy transfer,
i.e., exc{dBthoNoen8rg¢3t.09d9df.er involving no fluorescent light, is very

hi gh. Besides, the largest difference between the case where excitation
ener gy transf er HPRGEEF. nRORPLRF dhesf PEPEREALS gatisfegtard litheoddscthfer e

itati t f i | vi fl t light i tiljzed i
The. boncSRESRTRRH. o FRRE S cctadt it 30 ST 5P il oL EERRE S
t d i i t ly | f..th
1 tor eeceht St Eham - th8BAC ok Bifondll RAVIRE X, HXSE, BRBES 191440 oppg
resent i j f (] e i i . i t he
Pl tor oscordeoLb D1 1REHS R o 16 ol BRESEe1 NI h Gl vl fila 2280

excitati opj eRekehaindny SthaPyOt L8t 8sl | UMRFCERbviNARY Jd¥a PpaPtedht
cannot realize such excitation energy transfer and cannot utilize the

excitati oghapeésosref regudidd.. Further details of the present invention are
described below. A A radiation sensitive resin conposition conprising at
| east On the other hand, the utilization of a fluorescent
material in photolithography, e.g., the addition of the
fluorescent material to a radiation sensitive resin composition,
has been already practiced. For example, JP-A Nos. 62-288,822
and 1-261,632 disclose that a layer containing a fluorescent

material is formed independently of a photoresist layer and the



12 ~D ? APR 2003 both a resin and a photosensitive material (Resin)
Exanpl es of the resin in the radiation sensitive resin conposition
conprising at.least both a resin and a photosensitive materlﬁl pﬁ zh&e
present invention include an al kali-soluble resin. Al though thé

al kali -soluble resin may be any one of the al kali-soluble resins enployed
as constituent materials of conventional radiation sensitive resin

conposi ti phetoansdisitalls sodndd €1 zed obpkbothi expoisanealdtaiiaton and the

pol ycondensati on between at | east one kind of phenols and an al dehyde such
as for nmal Ehupregcenceabid tipdnfroméhel Khoregstabtanatarial upragf expedure
exanpl es of the phenols for the al kali-soluble novol ak resins include
cresol s sterragiattensin therebysepgrade efifeetive sanaidiisehich. JP-A No.

as3, 5-xyl enol , 2,5-xyl enol, 2, 3-xyl enol, and3, 4-xyl enol ;tri net hyl phenol ssuch
as 2,3, 4- 62rfde Ryip loses that iasphptqresibst containsg acfhyrERsA6NL and
3,4, 5trinmethyl phenol ;. t-butyl phenols such as 2-t-butyl phenol)
3t-buty|pHéﬁSF}a&ndWh%¢ﬂnﬁ@*€ﬁeﬁéP?rﬁEFﬁBﬁ9pﬁﬁ%ﬂﬂgsﬂuﬁﬁ¥ﬁlength range

2- met hoxyphenol , 3-iret hoxyphenol ., 4- net hoxyphenol , 2, 3di hoxyphenol

2. 5 di et RORF BREARALAG GOABS Gl bThRERYLE Lo JRERLABOE hoLRHBSSE the

2- et hyl ph L, _3- | ph |, .4det hyl - di_et hyl.nh |,

2 PGB PR RRURAS Sheo e o BHBAARIG, povover.
hl h I -.chl veedDE I d

ChL o 0P kel 0 SE8PDRRRL 1 0100 851,y EIL0E 8BRS crd

4- et hyl (aXoY d I L Qolg

£t ¢ eaSsnoncar o Rbly eagt ehaclen Al GRIgle BTSN ana who

bi sphenol genigdh 199ty WA RS sOfEBcibntly Gpgdadedd. MBleltdlddlsat g® -ar fsal.s

such as 2, 6-di net hylol - p-cresol; naphthol's such as a -naphthol and a

- napht hol 7-3n9 ,9650rand h@s21mpg1bediisedosiendhatora i thémieablpatmpl 1€l eldo
or nore. Exanples of the al dehydes include, besides formalin,

sal i cyl al phlotdeesdatal comtladalsy den andthadatsnale derdivadiidehydehich is a
hydr oxybenzal dehyde, chl oroacet al dehyde, and so on. These may be used
singly or filyoxresgenthmaterisl t W shemeby. upgragiekal hadstdonepreventiag be
one whose | ownpol ecul ar-wei ght conponents are selectively elim nated.

Exanpl es SELEGE RA hdd Mg -Fafdadtisrit | FUPAALRREG -| oMANAKRH ar IRetiese
ot 15 BB o B mANKLeT 13 RBdGooHP oA AP h i o O
cont 11 o B A gl ROt B b b AR, RTINS  ne
phot osensigh ot LGl af o 'gnf:hgﬂortﬁéaQBIx?ui‘vi!e SE%”%%t‘g*SH@f%a&@c?” | rradiat ed

with |ight whose wavelen range overraps wththe a ron band of the

Phot osensi ti ve ¥ §ikfilor kAAEER do llF Maibn §08RLFE RRE FHEWWIE 1hiRntion

solubility of the radiation sensitive resin Conposition in water or in an
organi ¢ s@lsveilo AHreAie/Nth haydmigo 1 €LbRONESMBELEE NG 0P r®sinf OlanXaml e

, a typical conpound as the photosensitive material to be used together
with the photdsesdithiwe reataridheocoapawsdhatidiga aphotoanadi geingde ajraxtip
usable in the present invention may be any 14
which can fully meet the characteristics hitherto required.
That 1s, the object of the present invention is to provide
a radiation sensitive resin composition comprising at least both
a resin and a photosensitive material or at least both a resin
and a photoacid generator which has an upgraded sensitivity.
Another object of the present invention is to provide a

radlation sensitive resin composition comprising at least both



7 APR 2003 one of the known photosensitive materials conventionally

enpl oyed in qui nonedi azi de- novol ak based resists. Preferred exanples of the
conmpound having a qui nonedi azi de group include a conpound obyaiprabee from
the reaction between a qui nonedi azi desul fonic acid halide, such as

napht hoqui nonedi azi desul fonic acid chloride and benzqu|noned|a2|desulfon|c

having o PurertBrind » ShoRagan LV, MaEeFRRL ST o Piadadf BRE f 5GP
condensat ygfo BKRTHAE PLeh etk 208!l Ay ngﬁpﬁ@é&@h&ﬁﬂd&@@éfpeegemg

the acid roxyl rou rou ani so on

these groppgny Héﬁ%ﬁiﬁ%g&r @YRml FeRAltnly "?ﬁ ﬁc@xa’%ﬁbﬂiif‘e

conpound cohtafning a roxy group capa con ensing wt

QUInonedl@f'ES§Mhﬁgnbsoaprt%@fﬁkfAd&ﬂ 5&@h0gyﬁ§999v1£§80r6'nm

hydr oxybenzophenonés “such 2, 4di hydr oxXybenzophenone,
2,3, 4- trlhydroxybenzophenone 2 4, 6tri hydroxybenzophenone,
2,4,4'-trihydroxybenzophenone, 2,3,4,4'-tetrahydroxybenzophenone,

2,2, 4, 4 pescrOgURBXVFE THED MTAVENEEIGNNd 2, 2", 3, 4, 6

pent ahydr oxybenzophenone; hydroxyphenyl al kanes such as

bi s( 2, 4- di hydr oAgpdhaegulteblialie; ebs 5¢& . 1h ves t 1gait Doty pltdvey Lhrehitors, havne

bi s( 2, 4di hydr oxyphenyl ) pr opane; hydroxytri phenyl met hanes such as

4,4, 3", 4£oundr dhadr the- apoyve-men tiomealhraitdats pham\berst titatneddby the
4,4, 2", 3",4"-pentahydroxy3,5,3" ,5 -tetranet hyl tri phenyl net hane; and so on.
These rrayibéolaoratipnAPﬁ 3R akiic smgunt @f ppf hueseBraati ®aterialoinr

nore. The anount to be incorporated of the conpound havi ng a qui nonedi azi de
group is ﬁdFﬂﬁ*P?is“t6359155V95r991ﬂeF@H9°3ﬁFéPBrﬁBW?riéiPS ﬁorﬁﬁiPsaBQ

e vreg)gp *%‘gﬁa%ﬁg%g?yg “phierials: ?Eﬁhﬁ%ﬁi?f#%ﬁf?%?ﬁoﬁ% 5??@6%2 h
cont :’sllnn 3. M IeSQI Or}:ial r?u il[l | o X g (0] t he
o g ﬁﬁfaq kg EA esngﬁi ﬁ;g@ . ; 3 rﬁ%fﬁigi

8 8I E?roxy g &ra]"qu t{.f]onski Pak,

al kylic aci yrene, yV|n yl butyl novo

epoxys'|386mp893¥loaphéﬁi&isfﬂ 'an§§siheéﬁaeahy$dtéae§ae enerator, thus
chl oronet hyl si | ane So on) "Exanpl es of the surfactant i1 nclude nonionic

surfact anhavifgd achila%\aglﬁt@uﬁream\ﬂeiwaﬁtyeﬁ bAseaobnsthld FIAnding.
pol ypropyl ene gl ycol and pol yoxyet hyl ene |l auryl ether; fluorine-containing

surfactants, e.@ccordimmds (thedpressnt imeuﬁﬁ.tburmné)yeﬁlﬂn aonadistion
Limted) ( Nbgafac (trade nanme, manufactured by Daini ppon I nk & Chemicals
Inc.), andeBsiiftdwme fesidecompesithonfconpribsiby atsdkiasE bethGo resinjand
or ganosi | oxane- based surfactants e.g., KP341 (trade nanme, manufactured by
Shi n- Et suaCRbgiteglengd.tive gngterial, wherein a fluorescent material is
incorporated in an amount of 0.0001 to 1.0 parts by welght
relative to 100 parts by weight of the photosensitive material.
Further, the present invention relates to a radiation
senslitive resin composition comprising at least both a resin and
a photoacid generator, wherein a fluorescent material 1is
incorporated in an amount of 1.0 to 30.0 parts by weight relative
to 100 parts by weight of the photoacid generator.
In the present invention, although the reason why the

incorporation of a specific amount of a fluorescent material in



As stated above, a radiation sensitive resin conposition, which uses an

al kali-sol uble novolak resin as a resin and a qui nonedi azi de conpound as a
photosensitive material, is explained in detail. However, i&5f2®glﬂm§e
noted that the radiation sensitive resin conposition of the n
invention 16 ~y 7 APR 2003 conprising at |least both a resin and a

phot osensitive material is not limted to the above-described radiation
sensitivear @2dlaAGIPSddn St I¥é Che §38S cofpadlsialiions dlandse MOvpbakipesi goand
a qui nonedi azi de conpound. Therefore, the radiation sensitive resin

conposi t i apgrfadehetheesseahsibyedtiyoro£orgle Siradialt lodaskehstihive egeniand a
phot osensitive material, includes publicly or generally known radiation
sensi ti vecoapositdrposid imots penpectipgcdenasi thendengvintisebthotighe as
material, for exanple, a radiationsensitive resin conposition conprising a
bi nder refodlowscagporddnigave theaprespntgiovpntamd.a phothopol ¢ feer npdedon
initiator; a radiation sensitive resin conposition using a pol yner

cont ai ni njowevert i that dhsuppheseny dmanttonsdsi mathglindtedonby nthiee
side chain; a radiation sensitive resin conposition using an aromatic azide
conmpound &Plic¥ntCeaRBE: a radi ation sensitive resin conposition
using a water-saol uble resin_and an aromatic azi de conpound; and sq on.

B.
Radi ati on sensi tHRAE A% e pfoRasn ke tratgthe photesepshtividy Rfand
hot i d t | f. t.h di at} iti i iti
Conpri 5 n§ AOF CORPRBLERVE MEHSTLAT OF pifb: PACFRSGoHe SANATAROT nEIFEaEEn:

Ve on s foh W 08 SRR GBS HRLGYROPL LR, CHBELNAS
I par ti ”Qgﬁlga{ﬁﬁk' fQ&ﬂQtibhy%%H‘thgrﬂ% 'J&nﬁ%&?%ﬁﬂi@%ii‘u%ﬁ'ﬁaved

by an aci 's resin is herernafter referred to as "al Kaliins
resin’), and a PHItA i¥¥V37ﬂé¥eﬁﬁaPQf$E%ﬂﬁ&gga'ﬁgihggﬁtﬂﬂhél'ﬁnline

sensitive resin conposition conprising an : ~J 7 APR 2003 al kal i -sol ubl e
resin, a orodsiline s aGPYsurNGalfiionsi thgentgrédt pRotosensitivity
negati ve-working); and so on. (Al kali-insoluble resins) Exanples of the

al kal i -i nodl theephetoasnshtivdematberiall bsioltained by gadtnenrpddatdon,f rom
( a) a honopol yner of a hydroxystyrene, a copolynmer of a hydroxystyrene

wi t h ot hefoldrewest bychrbinewradiation auddolinesradiation)im thaty loxsersr
conpound or a dial kyl dicarbonate (wherein the alkyl group has 1 to 5
carbon at dR@refome, HomeXampdes dn erdeg tioopgradecther gangitivity of
hydr oxystyrene and a vinyl ether conpound or a dial kyl dicarbonate (wherein

the al kyl ®ouFahkation’ sseasbbhveat om@Bidy PWRYFEtions epptaining a
bove- ti d t] ducgt .wit h , Ny |

her oi 1 pRPERE T HHER FRErEaoupt s THohet BBy B ireAt LARES FERBBOFSrors o

copol yrter S AU A1 A0 P O' 564 Sh Yo fnPLAL SRR S LA Erld2Yfy W tne

cl eaved by an acid as necess
i-line 1is converted into an energy corresponding to g-line or

h-line providing a higher sensitivity. Meanwhile, it 1s known
that, in the case of a photoacid generator, the sensitivity of
the resist becomes maximal when the wavelength, at which the
sensitization rate of the photoacid generator becomes maximal,
colncides with the wavelength of the exposure radiation. For
example, when 1-1ine radiation is used as the exposure radiation,
the wavelength at maximum photosensitivity of the photoacid

generator 1s preferably 365 nm which is the wavelength of the



Al t hough the alkali-insoluble resin is preferably one whose basic structure
is an-al kal i -sol ubl e pol yner contai ning a hydroxystyrene as repeating
units, the alkali-insoluble resinis not limted to this type of polyner.
Therefore, the alkali-insoluble resin may be appropriately del &PRe200by
taking into account the purpose of use of the radiation sensitive resin
conposition, wavel ength of the radiation for exposure, production

condi ti ons-binéhe Iesctwalitye noweest] i tite Wavreldmgtwroditidi@exposure
conposition, and so on. Preferred exanples of the hydroxystyrene to be used
for the prapbationndobst hese cbincideARR R)0Bheowavelsngth 4thwiricsty stlys ene)
3- hydroxystyrene, and 2hydroxystyrene. The 4-, 3-, or 2-hydroxystyrene is
conver t edPhotosensitiuityiof sthelphoteschdgenatohbe camescnakhmaliand 4-
3-, or 2-hydroxystyrene undergoes a honopol yneri zation to becone

pol y(4- hykft oR$BYy ICARSS , pt:hcy(giasiuepﬁyffwyrweeemrtlp@w( wayedenghhs eke) ;
under goes a copol yneri zation with other nononer to becone a binary or
ternary IfRPTARLYaROVRIR M or Thepsamechoddsgtsup vithnthederee Wheret he
copol yner; or alternpatively, 4-, 3-, or_ 2-hydroxystyrene having a

prot ect i V& HFBBpOFntrddBeed suttBad s BhaoRXpEPYFer KALadia. 4 This 1s
copol yneri zation with.other nononer. Further, the_alkaliinsoluble resin may
be pr epar%%cﬁ‘flsﬁI%ﬁeaﬁﬁiaﬁ"f‘kﬁ%{#%‘?ﬂ #richepise ‘f?%f?ﬁ ?’é(l,’tat‘()‘é"-bitgﬁpgmet he
al kal i -i S] vin h rotectiyv ro nd_pr [ i ngthe
Sbove. desliy $EaRgERCE A1 vB%e1 4R UL nE bk EnioRRs E0 o BRERTYE T Oc e
copol ynerd 1 i (0) e par.atyd on \Qf.

above. dedury boae Ll Shpratdy U AL aL SLobER LRI P Hald O Wy an
2- al KoxySd¥£ £8Ch1gh- PRESY¥LELYMEFSUrY Lafp 95 WEEHYAS!y Edfration source
3-al kyl - 4- hydr oxystyrene, 3,5-di al kyl -4hydroxystyrene, 4-, 3- or

2- chl or ostt ¢t enexpSsehé Or ndhydlr dadEiat £6e. hawtitly C MY 0-abduelmey el ynéde,

3- br ono- 4hydr oxyst yrene, 3, 5-di brono-4-hydr oxystyrene, vinyl benzyl

chl ori de,w&velaggohpht hal e 1iney haliineaoents 1inaylianskleected Fybhetieoi C
aci d, vi nyl benzoi c acid esters, N-vinyl pyrrolidone) 1-vinylimdazole, 4-or
2-vi nyl pyradiationshaydng@ amixbhidon waheldiemgthecandufedi nylherdtons g,

vi nyl benzoate, acrylic acid and derivatives thereof, nethacrylic acid and
deri vat i Vidde 19avelenghhrofoGbet pxpasure xpdigton| iseltmttetdat e and

derivatives thereof, nethacrylam de and derivatives thereof, acrylonitrile,
net hacryl oni tri P8, AUAted HAPRVR, aclyrespecsiveyi (RF phERBxy¥E& | ©%ci® and

dor i vat | VRO FABPBBAT RN AR ESETAT SR 0B’ P LIRS TA: SRRS AR Eor IR cle
caters oreSRefrEy, B85 yPbratiRa. r Fh it & S aofarfon
vi nyl U | R gXYSbaNGe i Y LRARBYIIANS, 230 SEAVEELYER! N cthe Wp3RuLR N

addition, preferred exanples e ot her nononer 1nclu

| sopr openyaA@Dgeebn SREPEYYIMERAY endrigydboxyRBpRNAIRY tbotR8 'wavelength
nmet hacryl at e, (3- hydr oxyphenyl ) acryl at eor

met hacr yl &t emgRimvnr prppbeByibieaitat @F the photosensitive material or
met hacryl at e, N- (4- hydr oxyphenyl ) acryl am deor

met hacr yl tine dehot 63chddgengpatoyl ) atnythisdease, when a specific amount
nmet hacryl am de, N- ( 2- hydr oxyphenyl ) acr yl am deor

met hacr yl @fi defhuprepgansxppsarypladisylasidededio the radiation sensitive
met hacryl am de, N- ( 3- hydr oxybenzyl ) acryl am deor

net hacr y| 5@ 4B ®PRPoR}aieRy behiGh) aeptpdRpdacFe fdh akd 2 phefeosensitive

3-(2- hydroxy- hexaf |l uoropropyl -2) -styreng,
ﬁ- ( 3 hydr%?(ggﬁgf?if Ih%r_Bpr’:lrﬁ%ﬁzéngt Nal eﬂﬁ?taﬁrﬂiﬁo Qﬁﬂ?ﬁ?%;}ot% above-
A kal | - SR PRs SpsraY spyeaa it 1ay bhpUehEoke B poEEREReroAbLE B |

aci d) i ncl eyt S¥nShMSE St Ao A S Mgy ¥ o diPan Pt Y w¥bRubEHs 20

the photosensitivity can be achieved without the impairment of

10



n-butyl vinyl ether, t-butyl vinyl ether, 2-chloroethyl vinyl

et her, | - net hoxyet hyl vinyl ether, 1-benzyloxyethyl vinyl ether, and the

| i ke; i sopropenyl ethers such as isopropenyl nethyl ether iso qo ggﬁnethyl
ether, and the like; cyclic vinyl ethers such as 3, 4-di hydro-2H pyran and
the |ike; and divinyl ethers such as butanediol -1, 4-di vinyl ether, ethylene

gl ycol divi ether tr| Iene gl ycol divinyl ether, and the Iike. These
vi nyl ethé%q{ §°Hﬁ§ G§e8f tﬁ&lfq&F% a conbination of two or

di-t- bﬁti’[efj.ef:;? TR ety th%&ﬂo?@%ﬁo}’b%t P, %%%dﬁexfé%!af%s%ﬁch

b f | L ubl h
ae.al kalt® <SP, RO RpEERR ves; ods¥ B eapt BRRuR. &R o a@#d Fr in
the | adt ati e sPIskUANE LE°LoPURRSELEORYEANBINNGeA HAISANA! L rgegl N

materi al , preV|ous y In and her a aI|-

Asforth a t t f
@Eﬁ}%‘@% Zﬂ&’? ﬁfl ort Wi %ﬁe S£EkRt! bPOHB S S St ﬂ(véﬁ"@i nis

preparation of thes | e phenol resins, the sane naterla S as

those desciithad ovi DMy fukvhe¥ LAFRIAEAR! € As BN FIRSPO] PG rBNF | al S
may be used singly or as a mxture of two or nore. (Alkall-soluble resi ns)

Preferred mxami£tutiisde aBXeli4ep) UPE. 166:131) WhEh péLtuwped of it
negati ve- wor ki ng radi ati on sensitive resin conposition, include the sane

al kal i - solrddxsteretgfermsdet 6B diwbeatitonréehetigprevansiféy 1bed fis twdt as

honopol ynmers of 21 ~ ~ APR 2003 hydroxystyrenes and copol yners of
hydr oxyst yleresesceht otliightrotwneos (laoneloedr 4h tthéeeysttiatdont fenergy
preparation of the alkali-insoluble resins. More preferred exanples of the

honopol ynekBang £ ey ey dopoanse mephermyﬁ%r@@ﬂsmgfo@(ﬁ%mmt h
ot her nononers %;onnnoners I ncl ude i édroxystyrene copol yner sof
hydr oxyst \R&tRE4@ln Hfher flnerescen ei ghtj & 5E¢¥WQWﬁ¢r hqaeﬁpitation

G 52\ o A 5o DG TR 14 B AGAEE AT
s e SR R R ol it
hydr oxyst yf §p&se ¥ &ﬁ&‘ﬂ?ye HBE“EhQ”ef'oggHLkQ tggbd ?%%Hfé‘ﬂ%gs 'energy

met hacrylic acl d der| ves, or styrene rivati ot oac

generat or SﬁrJREfQPOtﬂ%'&&@E@EﬂrPrede%g%{ THMAEEY: Wit doBeNt b’ dck gt &8

with radiation, generates an acid. Exanples of the photoacid generator
i ncl ude corp s & BME 34 tHRitORhedefi®BBAON06S Pluotescen8NPightd 1.e.,

chemcally anplified resist such as opium salts, hal ogen-contai ning

conpounds,withaotetthenaleactivation of the excitation energy. A model
utilizing this Foerster-type phenomenon of excitation energy
transfer is the antenna dye system in photosynthesis of plants.
According to this system, solar light having short wavelengths
undergoes several wavelength conversion steps and is converted
into energy having long wavelengths corresponding to absorption
peaks of the central photosynthesis reaction. This excitation
energy transfer efficiency is almost 100%. No fluorescent light
is involved in the excitation energy transfer in the antenna dye

system of photosynthesis which selects themost efficient process

in the long perlod of evolution. From this aspect, it can be
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conpounds, sul fone conpounds, sulfonic acid conmpounds, and so on. Preferred
phot oaci d generators are showed below. That is, preferred exanples of the
opium salt include iodoniumsalts, sulfoniumsalts, diazoni uglsgpg 2003
ammonium salts, pyridiniumsalts, and the like of triflate or hexaflate.
Preferred exanpl es of the hal ogen-containing conpound i nclude a hydrocarbon
conpound containing a haloalky%fgroup and_a heterocyclic conpound 22 fi

APR _2~3 BBAPEFAPRY ADRAI bRPKGFELFOERCEURR Hhe F QeFFEeT at kPR teFFItatiraxi ne
ot hacy phERGESH, STERFERF BaRGphrE Bigresaint Tane ABVPired 1o yegw hton
compound. -1 L0 STENESPER U 8l 600l Moo TN a0 cSst e, LikE:
o325 Shy Gl AR, RGBT AR 1n cho above-oited a-a
0 1 orcl RBEDAE4ABDYE) O BT b 93, ol oBuchsEstecRORLEREL (o

Exanpl eshgﬁggpgyﬁ%éﬁfsra%% 2900 redTende 24 kKk( vea! GE 2fkd

esters, _~z } su ni c acl esters ; arylsulfonic acid esters

, I mnosuht9NakatiodNde2® 109 ent)eSEf PN &2 W Q1S 64 Olchd Py PR EUSEHe8RNT! Y
ar in a conbination of two ar nbre. The anobunt to be incorporated is

nornmal |y @e¢hholo@iew t 1sby 1eed.ght, Tér efl@éabc!:dnﬁ)rér?Q StRepatit$1D¥avbaht
relative to 100 garts by weight of the alkali-soluble resin or the

al kal i -i nefEdbiencygsiaf YH& csscitatbon agrergy bBfeftdre erbchitopbgg of the
crasslinki ng agent include al koxyal kyl ated nel am ne resi ns, al koxyal kyl at ed
urea resi presgnt invehtiken weiltizingdilenFoerisytes, - type egodtatilon epprgyand
urea type crasslinking agents. Specific exanples of these al koxyal kyl at ed
am no restR3nsferude Im@-haxpialfation] mnergyvie teappferct hBXQMELRY aned

mel am ne resins, propoxynethyl ated nel am ne _resins, butoxynethyl ated
mel ani ne feUPrResceat dight Hods n¥emaxyRdORy| at cBedlegsresthe, largest

e O e e e b GEL IS cB JBRHE TRk oS AR F LSty transter
involving fluorescent 1light is utilized and the case where
excitation energy transfer involving no fluorescent light is
utilized is the concentration of the fluorescent material in the
system. In the prior art described in the former case, an
extremely large amount of the fluorescent material is
incorporated in comparison with the case of the present invention.
Therefore, unlike the present invention, which wuses the
fluorescent material at a low or very low concentration and
realizes the excitation energy transfer involving no fluorescent
light, the prior art cannot realize such excitation energy
transfer and cannot utilize the excitatlion energy efficiently.

Further detalils of the present invention are described

below.

A. A radiation sensitive resin composition comprising at least

12



These crosslinking agents may be used singly or in a conbination of two or
nore. The anmount to be incorporated is nornmally 2 to 50 parts by weight,
preferably 5.to 30 parts by weight, relative to 100 parts bymwebpﬁtz f the
al.kali-soluble resin. (Additives) It is preferable to incorporate a basic
conmpound as an additive in the radiation sensitive resin conposition

contai ning a photoacid generator of the present invention. The basic
conmpound barthcentredin rendhenphietosenéitdivéumaeerdalt he acid produced from
t he photoacid generator by exposure 1n the resist filmso as to upgrade the
resol uti ofResdn)prove the exposure latitude and the |ike. Exanples of the
basi ¢ conmpound include primry, secondary, or tertiary aliphatic am nes,
aromati c am nes Exanplesgyef i thanteedn dint rthgerradiationngensipdvadselsdn ng
al kyl groups, aryl groups, or the |ike, conmpounds containing am do groups
or im do, goRResitken somprisima atleastebotihea Fe@iln @nd a phetosgpsd tive
adhesion aids, surfactants, and the |like, as the additives for the

radi at i onMadestal ef thg pregapssinvent kuniacdude an gakaddafaluble Faedni.al
descri bed previously.in A may be incorporated as necessar;c C. Fluorescent
mat eri al s%@i’rﬁ’d‘!% & héll‘Fiérégéé‘Pﬂ-en&Fﬁﬂﬁl RY hP&sARY n°Pfe ¥5dithe on

sensitive r ng.co jtion Qf the esept invention 24 ~ 7 AP 003

- THIBRLe o 2Bedns. empLoRad) A SanRENLOERE BREAEIRIRAIE,

s o R s P o o hihaihe

205 U et ek onaty CLAYRRRAL 1O uRREs Ve e EpBRER fdons,  an

2-chl | -di | | | : d
ehl o ongpidy speyudy b POERY | PARIL AL EREaRR bl ol BTy EAABRER.PN

ant hracene derivatives, e. racene, racene,

9'Cyanpan%mwwéﬁﬁhaéfﬁéiﬂ@aahBrﬁiﬁﬁeof9ﬁWHHBdé”Hﬂﬁa&ﬁ“&ldeh?de such as
9, 10- di phenyl ant hracene, 9,10-di chl oroant hracene, 9, 10di napht hyl ant hr acene,

9-vi nyl antformeen Os (Profeyaphendnpig- phenuixatir-acmmlantesiws| i ke;
phenant hrene and phenant hrene derivatives, e.g., 3,4'-benzophenanthrene,

2phenyl phenant hrinef e neld tdveathp kes qff ridhree plvechglya efor direl adkialds soduple
1, 3,6, 8-tetraphenyl pyrene, bipyrenyl, o-phenyl enepyrene, and the I|ike;
peryl ene @aevop@ak raslnkrinclidesrangly sawiy ascoyiosres and pndardsdle, and
fluorene and fluorene derivatives, e.g., 1l-nethylfluorene)
1, 2- benzoMfragRl : x¥dened s| $keh agad bazey teRpd . Carfraspl enely 2ud-ixydenal g, |
N- net hyl car bazol e, N-nethyl benzocarbazol e, N phenyl carbazol e,
N-vi nyl cardy 3y & -x3dgnode” tripethy spRADP 18 A1) BRAnI - detbFimetheirhengl,
4met hyl pheny) ki phenyl .. 3, 3' - di pet hy] bj phen 4 hoxybi phenyl
A8 i ot rNS BT YSheBPRy or bl printe LT LBRSP pheRyE, 3.4.5-
4-viny|biqu ROBLpy! Ri I the_ljke; p-terp -
p-ter pheny S%Ar?%ﬁgves‘?fé. lLge %t&i:%t%&%[leépp#ééél ,asg_%mf: hgﬁeﬁif)g?gﬁéﬂyls
3, 3"-di metfly 1@?&3( 1, 4ahd 3 SRSY) - p-nIeGl{ 1 h
2,2i-nephy|engﬁ£- erp ehyF,gmuf%{E§¥?i€# g-q%aterp eny éﬁﬁop?qagférp %nyl
derivati vesmétKoxyphénol, - di #BhévhoRyshenol,~ 74ARBtH Y& phenol, 2,3-
dimethoxyphenol, 2,5-dimethoxyphenol, and 3,5-dimethoxyphenol;
ethylphenols such as 2-ethylphenol, 3-ethylphenol, 4-
ethylphenol, 2,3-diethylphenol, 3,5-diethylphenol, 2,3,5-
triethylphenol, and 3,4,5-triethylphenol; chlorophenols such as
o-chlorophenol, m-chlorophenol, p-chlorophenol, and 2,3-
dichlorophenol; resorcinols such as resorcinol, 2-
methylresorcinol, 4-methylresorcinol, and 5-methylresorcinol;

catechols such as 5-methylcatechol; pyrogallols such as 5-
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guat er phenyl , tetranethyl -p-quaterphenyl, 4-(3-ethyl butoxy)p-quaterphenyl,
and the |ike; indole and indol e derivatives, e.g., 2-phenylindole,

1- net hyl - 2- phenyl i ndol e, 1-N- butyl -2bi phenylindole, 1, 2-di gjhfﬁéhle@ﬁé)l e,

1- bi phenyl - 2-indol e, and the like; acridine and derivative ,

napht hacene and derivatives thereof; rublene and derivatives thereof;
chrysene and derivatives thereof; and so on. Anong these conpounds,

ant hr acenee tinyll pytbgat 2ok ; dbisphenods anehpasfiiaphenolls As Pi e€erdplB, t hat
these fluorescent materials are selected by taking into account the

Wavel engtéamdf Ft hmetdhydoladedadires als tsudle ased,&rdimedhatladrqp-~caresol ;
wavel engt h range of the photosensitive nmaterial to be conbined. These

f | uor escemaphthel s ssuches Ke-naphtbpigayd of -naph thelsi aad so of . t Rhage
nore. In the case where the radiation sensitive resin conposition is a
radi at i ormagnketugedr sdnglyopgodint impcophination of twaserp@erea resin and
a photosensitive material, the anount of the fluorescent material to be

i ncor por at ed i sE¥appdest . thgarakieRydes ghncdade.i vbesddpgo FRFMALLR,

wei ght of the photgsensitive nmaterial. In the case where the radjation
sensi t i vesPLiFKIaLABBE ARy AT arpaliahvdn. Arrtaidehyac: Peramsehde.

Pt | orBedtatTRebaRtapngaurechaRsRateRet s b SR 35 Bnoe, TaSHS Wy oh
relative 58 &dip?iﬁgggy"\ﬁﬁli%gtab%fm&bhﬁ‘m‘; 0 gf id%vg‘glrjl?é?]hg%hvmen t he anount

of the fluUorescen rral t e 1T ncorporate e range of

00001 10 1.0 papks Wufullo Mingu! Skdfshne gl 3pd | quidied PGS bY

weight, it is di 0 upgrade the sensiti of ? APR 2003
conposi ti R91bBuAreiwbighen! dGiipokknte! Vates THE186LY98AY Oreilifidstddl i On
sensitive resin of the present invention is preferably one capabl e of

di ssol vi ngxakplakkadt - sehebligetiRedn £ kaldrddsDreby e éEbminapiRgosEsw:tive
mat eri al, crosslinking agent, photoacid generator, and others. Exanples of
t he sol vembleaouladewetllghtteoomgbyealt smbnozhégl a etivpuid situid sepgtatiton

gl ycol nononet hyl ether, ethylene glycol nonoethyl ether, and the like;

et hyl ene geybofl whemelk\d novedakaresdnets saparated Hntaeayibicosis Abntwet hyl
et her acetate, ethylene glxcol nonoet hyl et her acetate, and the |ike;

propyl enesglyeBtsneachl havieghardiffarenpreplveneygppdop metbadtwiereiner,
propyl ene glycol nDnoethﬁI ether, .and the like; propylene gl col rnonpal kyl
et her acelBfes i0¥nmadesidan-#ied dty coCOMPMMRRYERI AFRr o Ef%?u%?%§¥lene
gl ycol non ﬁthxl et.her acetate, and the |ike: l|actates such as nethyl

| act at e, 8? Piopiefate, and the Iike; aromatic hydrocarbons such as

t ol uene, | i ke: ket.ones such as nethyl ethyl ketone,
2- hept anoﬁg#‘ggggﬁggé%gﬁgn&a AN at]lc”?g | i ke; am des such as

N, N- di met hyl acehéghgﬁ)éﬁlgffﬁétm@a%cfﬂé 1 hdteribXeis! apbeneRampsl, as

7but yrol act one an so on. These solvents are used singly or
in a combanghbsbafbet WR18h, When IHraQeatBECwitRc11igHtaWhoBeSRaAGELEHgtRESI N
conposition of the present invention can be utilized) besides as a

phot or esi gangasowedhps &ithorthd labdudptiain Gwnd ref uchaophbtoséssitive

pai nts, UV adhesives, photo recording materials and photo nolding naterials
in which phtevdedsi thdacpsopechemicad chpngerand7changes-tReAPRIADDBitY
radiation is utilized. For exanple, in the case of UV-hardenabl e inks,

pai nts, af§ hHbBRectadiatipnespnsidilye sashnt gomposdhisnetin #psern9Fednt AR
crosslinking of the _conmposition and the conmposition is hardened. In this
case, theO&8a@rdcosodvents| uorescent material in conbination with a pignent

, a prepolyner, .a nononer,, a polynerizatiop injtiator, -and additives_can
upgr ade the eff&FPWB°§BHS“?V€P9W&“%W%&%JS‘$?iQFrF.’uH' 'u% r,pxgmple,
fluorescent (materi.al together w a_phot osensit,i ve terj an, upgr ade
the ef T ecti FAPIEAL GG SobBe; BBBFRRRG S HicaA At ehets noao8H

el ect 1 0PNk agh ARRY w1 RHORBALC ATRARLY JMRLGNALE A OPhEAkofiobiiha AAlAALATS:
and the |i'k€; "and can al'so upgrade the eff 6CLiVe sensi tiv ty o photg

mol di ng gﬁhg.rri]l %le%iiﬁr}glitgabe girotipdfs8b 18P Refnd Y Ass  0f TN &S 198 HA HePRANT

mat eri al s, t he
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The foll ow ng exanpl es and conparative exanples illustrate the present

i nvention in nore detail. These exanpl es and conparative exanpl es are not
to be construed to limt the nodes of the present invention.igll(% novol ak
resin and the photosensitive material for use in Exanples 14 Ra #1183
Conparative Exanples 1 and 2 were synthesized in the foll ow ng ways.
Synthesis Exanple 1 (Synthesis of the novol ak resin) 56 parts by wei ght of
a 37% aquebes ebl uthen kafownr rloto sens Pt bee t mayerbalst oinvemticnatly
were added to 100 parts by weight a cresol mxture conposed of mcresol and
p-cresol empdoyedi dnofqwlnonediazbdeenavoilal basted cewmbsts | owkveferredct
at 100 C for 5 hours . The nol ecul ar wei ght of the novol ak resin obtained
28 7 Argxapplegaefitheoopompeundohapingsa quinonajharnddpsgraupplechude
(Synthesis of the photosensitive material)

2,3, 4, 4' - Bet rePHRPBRY berPRpALRRRLE andfBOM ndhe oq¥edGidPmazi Betwesn f ody|
chloride at ,a ratio of 1:2.5 (nolar ratiqQ) were added to and di ssolved in

di oxane afliBgpeddezddesudfianiq | cati 8f1bsi ng ha B9t ani ne SICM cat af§st
in an ordinary.way. In this , _the photosensitjve material was obtainged.
REST N@E%aﬁ%h&ﬂﬁé?l"ﬂe 1fiqey oN Ex&Fh% 1 106R38rddeyy wei GRE of
t he novol ' tai.ned jn thesi s npl parts by wei ght  of

t he phot oggﬁégﬁ}@é’%gﬁ{% z%deoso‘&(/ﬁn% in E;;%t he‘gvibﬁigﬁpl e ?,Ns)an(? 0.3881
parts by [ - e fl yores Ennf@i‘t [ [ 0
parts by w\/\@?’%ﬁ?% ?%té' pngtgggﬁé?ﬁflvéﬁ?m e%?% werjg{ d?ég‘gﬁl\}gg ?i%\{)fr}lo%ygene
gl ycol megaeiivhag! L &b1d Co heehB8tdhb R t30tHd k1B Ra PREY Oby?
fl uori ne-based suraf ac@%ﬁ F?%rade 372 ?m_anuf gcturedtg.g/ Sum'torr% 3M o

Lim ted) conaensddaénsO aBxaMpReSVAE tHEI FunWtivdLs §tohp- CHpdie of
striation to be fornmed on the resist filmat the tinme of spin coating.

Af t er bei cgndensiag witik thed atidamhalndss dasilufel 4 hgdroxylhgoogp, arDadinbm
filter. In this way, a radiation sensitive resin conposition was prepared.
The conpogironpn el spd noncat einang athesaclgraivupsconawhiydroxyl tgeoepaisng
was baked at 100 C for 90 seconds on a hot plate to obtain a resist film

havi ng a PRr¢leadardy B tahlg. The resist filmwas exposed using a test

pattern having various |line and space w dths 29
Examples of the compound containing a hydroxy group capable

of condensing with a quinonediazidesulfonic acid halide include
hydroquinone, resorcinol, hydroxybenzophenones such as' 2,4-

dihydroxybenzophenone, 2,3,4-trihydroxybenzophenone, 2,4,6-

trihydroxybenzophenone, 2,4,4'-trihydroxybenzophenone,
2,3,4,4'-tetrahydroxybenzophenone, 2,2',4,4"'-
tetrahydroxybenzophenone, and 2,2',3,4,6'-
pentahydroxybenzophenone; hydroxyphenylalkanes such as
bis(2,4-dihydroxyphenyl)methane, bis(2,3,4~
trihydroxyphenyl)methane, and bis(2,4-

dihydroxyphenyl)propane; hydroxytriphenylmethanes such as
4,4',3",4"-tetrahydroxy-3,5,3',5"'-
tetramethyltriphenylmethane and 4,4',2",3",4"-pentahydroxy-

3,5,3",5'-tetramethyltriphenylmethane; and so on. These may be
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? APR 2009 at 1:1 in an i-line stepper (LD 5015i CW manufactured by Hitach
Ltd.) rand devel oped for 60 seconds using AZm 300M F devel opi ng sol ution
(manuf actured by dariant ( Japan) K K, 2.38 % by wei ght aqagpus sol ution
of .tetramethyl ammoni um hydroxi de). After the devel opment, theUdeABRt300 ty
of the pattern was assessed as an anount of exposure energy providing a 1:1
resolution of 5 a mline-and-space. The result is shown in Table 1.
Exanpl es 95€8 $iRFdYCoFpdna@ wombdnmtken 06nkWe qReMPESuUIts shown in Tabl e

1 were obtained by carrying out the sanme procedure_as in Exanple 1, except
that the amount She ARORRY &Pt REPTROBRLEHE Ok Ehe GBI AHELRS 300

Arount Slyo%ﬁiﬁ?ﬁeaée%ﬂieﬁf‘iﬁéﬁ” 8 h%éjrﬁiiféi 3 }XS{ S BFEEhe HhoYBLEREr i ve
[ ' S It vi 0,..000118

0. 00117, BERERERHTE0 180585 “BepaRE: Do e Dramnd v 8. 19 ot SEBRHHE by

60'518'9E§§gbh% Z%-Q%%-%9%2¥¥3§Afﬁ%1e resin.

(Additives)

If necessary, the radiation sensitive resin composition
may contain a dye, an adhesion aid, a surfactant, and the like.
Examples of the dye include methyl violet, crystal violet,
malachite green, and so on. Examples of the adhesion aid include
alkyl imidazoline, sutyric aclid, alkylic aciad,
polyhydroxystyrene, polyvinyl methyl ether, t-butyl novolak,
epoxysilane, epoxy polymers, sllanes, hexamethyldisilane,
chloromethylsilane, and so on. Examples of the surfactant
include nonionic surfactants, e.g., polyglycols and derivatives
thereof such as polypropylene glycol and polyoxyethylene lauryl
ether; fluorine-containing surfactants, e.g., Florade (trade
name, manufactured by Sumitomo 3M Limited), Megafac (trade name,
manufactured by Dainippon Ink & Chemicals Inc.), and Sulfron
(trade name, manufactured by Asahl Glass Co., Ltd.):;
organosiloxane-based surfactants e.g., KP341 (trade name,
manufactured by Shin-Etsu Chemical Co., Ltd.).

As stated above, a radiation sensitive resin composition,
which uses an alkali-soluble novolak resin as a resin and a
quinonediazide compound as a photosensitive material, 1is
explained in detail. However, it should be noted that the

radiation sensitive resin composition of the present invention
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Examle 1 0.0 20. 1Conparative Examle 22.024.8 Exanple 8 (1) m p-cresol
novol ak resin (nfp=6/4, weight average 100 parts by wei ght nol ecul ar meight

based on pol ystyrene . 4000) (2) ethoxynethylated benzoguana
parts by wei ght 30 t~ 1 APR Z003 (3) 2,4,6-tris(trichl orong]tﬂiﬁﬁlf?qngm ne

[ phot oaci d generator] 2 parts by weight (4) fluorine-based surfactant,

Fl orade 472 300 ppm (nmanufactured by Sumtonmo 3MLimted), and (5)

ant hr aceneomprisimgoast least. boshra boshni ghd aavketosensitivepmaterial

wel ght of thoghﬂbgfgég1%?2%Lagggvgfdgi%ribed radiation sensitive resin
composition which uses an alkali-soluble novolak resin and a
quinonediazide compound. Therefore, the radiation sensitive
resin composition of the present invention comprising at least
both a resin and a photosensitive material, includes publicly
or generally known radlation sensitive resin compositions
comprising a resin and a photosensitive material, for example,
aradiation sensitive resin composition comprising a binder resin,
a compound having a wvinyl group, and a photopolymerization
initiator; a radiation sensitive resin composition using a
polymer containing a functional group having a photo-
crosslinking function in the side chain; a radiation sensitive
resin composition using an aromatic azide compound or bisazide
compound; a radiation sensitive resin: composition using a
water-soluble resin and an aromatic azide compound; and so on.
B. Radiation sensitive resin composition comprising at least both
a resin and a photoacid generator

Examples of the radiation sensitive resin composition

comprising at least both a resin and a photoacid generator of
the present invention include a radiation sensitive resin
composition comprising a resin, which 1is rendered alkali-
insoluble by partially protecting a group imparting alkali-
solubility with a protective group capable of being cleaved by
an acid (this resin is hereinafter referred to as "alkali-

insoluble resin”"), and a photoacid generator (a positive-

working); a radiation sensitive resin composition comprising an
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wer e dissolved in propyl ene glycol nononethyl ether acetate. The resulting
solution was filtered through a 0.2 a m Teflon nenbrane filter. In this
way, a.negative-working radiation sensitive resin conpositi og ?Nﬁé %ﬁpar ed.
The conposition was spin-coated on a 4-inch silicon wafer an R ting
was baked at 100 C for 90 seconds on a hot plate to obtain a resist film
having a thickness of 1. 5 ,u m The resist filmwas exposed using a test
pattern hatkagivapilable iresiand specessildnkimi dgdnt) andi d ipleoséeppar
(LD-5015i CW manuf actured by Hitachi Ltd. ) and thereafter baked at 130 C
for 90 segendzradora (aonegatiisre -Woarkinde; rasd ssofohin was devel oped for 80
seconds using AZ 300M F devel opi ng sol ution (manufactured by C ari ant
(Japan) K(Klka2i33n®ollpbie glesiagleous sol ution of tetranethyl anmoni um
hydr oxi de). After the devel opnent, the sensitivity of the pattern was
assessed as an Zaxomplest ofxdeuralkmict gingebubdengeginsiinedydet ithe of 5 ,u
m | i ne-and- space. The result is shown in Table 2. Exanples 9 to 11 and
Cowparati#@ ¥dPp9as 3 and 4 The results shown in Table 2 were obtained by

carrying out the sanme procedure as jn Exanple 8, except that the anmounts
(| n parts(py TRAGRIOH H?qusaﬁFﬁF‘a‘&ehé henepel¥mey ofHg Edraxyst %Pﬁﬂt 31
t) ? APR 2003 0 the ener at or accordin Tabl e 2.
Chrpar at i GeSSRAHBREE AL & RIETONI SHRRERS HIFBOhSEHRORARAF oL aeEORGRST) .

Croes st HogRER asse' im'l% p°3ﬁ%w§2m°ﬁ%e“@§ca<z”rﬁ’éﬁi§5‘€éﬁe 1difge v
115 4% e 0 R O A e it ).
12" oRn Benbpoiynd 0% fhabtun ol Erebepkerorystyzine
(1) pol y[ andla ki) ithesy ohpbanR@ 6y @ixWsil @aerbonate (wherein the
alkyl group has 1 to 5 carbon atoms) or copolymers of the
above-mentioned reaction product with other monomer, and
(iii) polymers wherein part of the protective group in the
above-mentioned homopolymers or copolymers having the group
protected by a protective group have been cleaved by an acid as
necessary.
Although the alkali-insoluble resin 1s preferably one
whose basic structure 1s an alkali-soluble polymer containing
a hydroxystyrene as repeating units, the alkali-insoluble resin
is not 1limited to this type of polymer. Therefore, the
alkali-insoluble resin may be appropriately selected by taking
into account the purpose of use of the radiation sensitive resin
composition, wavelength of the radiation for exposure,
production conditions of the resin and the composition,

formulation of the composition, and so on. Preferred examples

of the hydroxystyrene to be used for the preparation of these
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100 parts by weight (2) bis(cyclohexylsulfonyl)di azonet hane [ phot oaci d
generator] 5 parts by weight (3) fluorine-based surfactant, Florade 472 300
ppm (manuf actured *by Sumtono 3M Limted), and (4) anthracegq‘hp aggmount
of .1.0 part by weight relative to 100 parts by weight of the p oBoacid
generator of (2) were dissolved in propylene glycol nononethyl ether
acetate. The resulting solution was filtered througﬁqa 0.2 a anef%on

e f8sin

merbr ane PP ?@PFSInQHﬁss@%Bﬂd%P¥X%F¥F9%§moranyqr zﬁﬁxﬁ?%ﬁwwi??
T AR, A S A S Lol
. . : . . 10
3%:0%2 ?Eg?-gt &b, EhRREL" LR8LBh e ottt Y deia g Bruidi, HE 3as #lhe
: a oA
?Ec. P e ok 2t ar el bgiq yRoERBRs o S omEH e PARE £6h HelPeBEnfalo"
" ; ; \ M P .
sol ut ton POSYIMa LSRR ARG £, YOIYCETRaL kPG degB)L! [of CHEOERED
sol ution gt gkl %@WHHH%BXQral)é;bjﬂszl.yn\éfﬂi‘%raﬂi% FEVRloWH B honbher

sensitivity of The pattern was assessed as an anobunt of exposure energy

providi ngta lpedomé&sd Ubiﬁargf &3téli'ﬂn|aiﬂe'§8§o§.9ﬁ6i9- %ﬁw rBetdafitlershawn

in Table 3. Exanples 13 to 15 and Conparative Exanpl e

protective group is introduced into the copolymer; or
alternatively, 4-, 3-, or 2-hydroxystyrene having a protective
group introduced undergoes a homopolymerization or a
copolymerization with other monomer. Further, the alkali-
insoluble resin may be prepared by cleaving with an acid a part
of the protective group of the alkali-insoluble resin having the
protective group and prepared in the above-described ways.
Examples of the other monomer to be used in
copolymerization with a hydroxystyrene for the preparation of
the above-described copolymer include 4-,3- or 2-acetoxystyrene,
4-, 3- or 2-alkoxystyrene, & -methylstyrene, 4-, 3- or 2-
alkylstyrene, 3-alkyl-4-hydroxystyrene, 3,5-dialkyl-4-
hydréxystyrene, 4-, 3- or 2-chlorostyrene, 3-chloro-4-
hydroxystyrene, 3,5-dichloro-4-hydroxystyrene, 3-bromo-4-
hydroxystyrene, 3,5-dibromo-4-hydroxystyrene, vinylbenzyl
chloride, 2-vinylnaphthalene, vinylanthracene, vinylaniline,
vinylbenzoic acid, vinylbenzoic acid esters, N-vinylpyrrolidone,
l-vinylimidazole, 4- or 2-vinylpyridine, 1-vinyl-2-pyrrolidone,
N-vinyllactam, 9-vinylcarbazole, vinyl benzoate, acrylic acid

and derivatives thereof, methacrylic acid and derivatives
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The results shown in Table 3 were obtained by carrying out the sanme
procedure as in Exanple 13 , except that the anobunts ( in parts by weight )
of the .anthracene relative to 100 parts by wei ght of the photjdapPR 2003
generator varied according to Table 3. 33 ~ ? APR 2003 Anounts of

ant hracene rel ative toSensitivityl00 parts by wei ght of the

35, 83?’%:’&5%?%2%8%&273%%}? péEhat A cnnd, a8k AR Srherans. o
Exanpl os. GothebiviaiSl [2aR0C "Rk ELBvek CThERpde 0 AR PREL G T,

of the flgrgacequomaanial, in UG GOMASIZIADS effeshi vel ystipggades ghe

sensitivity o € conposi t’i ons. in the radiation sensifive resin

COWPOSitiQEﬁFQBh@ﬁ%wa%%t]ic_t 0aé2a NenC\HBYGAat OHES Ithé¥Boat bEGN ,f ogDed
and the highlfy normalized filmrenmaining characteristics rates and pattern

shapes wege¢ngdpfenbiiylebtdc THe1aNVERELEN, Asmalalnd aabodfd |defieapieesnt
I nvention, It Is possi ble to obtain a radi ation sensitive resin conposl tion

havi Ing hi ghesedsi,t INiHydré62Palléinydé 0 and@ nér gvatipabt herdvUh maleic

o0 Utloghhydride, maleic acid or fumaric acid and derivatives thereof,
e.g., esters of maleic acid or fumaric acid, vinyltrimethylsilane,
vinyltrimethoxysilane, vinylnorbornene and derivatives thereof,

and so on.

In addition, preferred examples of the other monomer

include l1sopropenylphenol, propenylphenol, (4-
hydroxyphenyl)acrylate or methacrylate, (3-
hydroxyphenyl)acrylate or methacrylate, (2-
hydroxyphenyl)acrylate or methacrylate, N-(4-
hydroxyphenyl)acrylamide or methacrylamide, N-(3-
hydroxyphenyl)acrylamide or methacrylamide, N-(2-
hydroxyphenyl)acrylamide or methacrylamide, N-(4-
hydroxybenzyl)acrylamide or methacrylamide, N-(3-
hydroxybenzyl)acrylamide or methacrylamide, N-(2-

hydroxybenzyl)acrylamide or methacrylamide, 3-(2-hydroxy-
hexafluoropropyl-2)-styrene, 4-(2-hydroxy-hexafluoropropyl-
2)-styrene, and so on.

On the other hand, examples of the vinyl ether compound,
which modifies the group imparting alkali-solubility to form a
protective group capable of being cleaved by an acid, include

vinyl ethers such as methyl vinyl ether, ethyl vinyl ether,
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and excellent highly normalized filmremaining characteristics . | NDUSTRI AL
APPLI CABI LI TY The radiation sensitive resin conposition of the present

invention is suitable for use as a photoresist material in t&zlxgﬁ ation
of .sem conductor devices, the display plane of a liquid crystal 3B
device ) and the circuit substrate for a thernal head and the |ike.

corpos 11 0 A [ SMAEC IR iyl etér, ﬁF&%&?éﬁéﬁ R Y
ks UV ) en_uslamwhaﬂg*a%hgﬁsvaggmesse@rﬁéﬂg A ) ding

material s and so on I'n ensitive pro ert 0 exposure

rad'at'ondﬁaﬁhéiiWé|i§8ﬂroﬁ§nyﬂefﬁé¥f§ﬂ@h aziﬁnggygﬁylmethylether,

isopropenyl ethyl ether, and the like:; cyclic vinyl ethers such
as 3,4-dihydro-2H-pyran and the like; and divinyl ethers such
as butanediol-1,4-divinyl ether, ethylene glycol divinyl ether,
triethylene glycol divinyl ether, and the like. These vinyl
ether compounds may be used singly or in a combination of two
or more.

A preferred compound as the dialkyl carbonate is, for
example, di-t-butyl dicarbonate.

Examples of the alkali-~soluble phenol resin, which
constitutes the basic component of the alkali-insoluble resin,
include the same alkali-soluble novolak resin as the alkali-
soluble resin to be used in the radiation sensitive resin
composition containing a photosensitive material, described
previously in A, and other alkali-soluble phenol resin.

As for the phenols and formaldehydes as starting materials
for the preparation of these alkall-soluble phenol resins, the
same materials as those described previously in A are preferable.
These respective materials may be used singly or as a mixture
of two or more.

(Alkali-soluble resins)

Preferred examples of the alkali-soluble resins, which are
used 1in the negative-working radiation sensitive 1resin
composition, include the same alkali-soluble novolak resins as

those described previously in A as well as homopolymers of
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1. Aradiation sensitive resin conposition conprising at |east both an
al kal'i -sol ubl e resin and a photosensitive material, wherein a fluorescent

material is incorporated in an anmount of 0.0001 to 1 .0 partéﬁby‘ﬁﬁ,gi@iﬁ1
relative to 100 parts by weight of the photosensitive materi r t he

alkali-soluble resin is an al kali-sol uble novolak resin. 2. A radiation

sensi {1 venta3beyEa0masldd A ACLarsliploto ckahnak RSl AL PIGh oS ERSLLT Ve

mat eri al contal ni a’ qur honedi radratron

Sensi tivennas) Qr%ow{5ﬂ%f§w{5$ib@g.u%te41gﬁi# kgplﬁ[}ggﬁgﬁ%m:ﬂdﬁ%f’bkﬁe

resin and a photoa generator, wherein t e resin 1s an

al kal 1 - sohiRlag 1N19KYAKYES | Be@1ths? | URIES C@/tle FBAELA Alodaind 1T R akgd | N
an amount of 1 0 to 30.0 parts by weight relative to 100 parts by wei ght of

the phot 0aendpdARAeHLOr - 086 h droxxgtxrenes and the copolymers of
.AUS_.A@B%)A@ﬁfg.A@Dg.A,nL_.A%W.A. . A . AHL. A9. A/ L. A AF9. A Als.AS r. AH

. An. Al s2. AFaddiytyrdns Alvii A dlierA. Afdhdwezs A[J—@on?@n&RSPQ f#Wﬁ$h:|W3| vak
f [ VPU] ca] ca] cal] ca] cal] ca] cal] cal] cal] caU] cal] caU| cal] cal] ca] cal] ca] cal] ca

] cal] cal] patiyhgdiroatyisastdernd cabpoaymereRaf hedrBxylstaiddne withhard acrylic
| vpj e [ VPU] ca] ca] ca] ca] cal] calU] caU] cal] cal] ca] ca] ca] caU] cal] cal] ca] cal] cal
cal] cal] cadida@pravptdiecabbrylpadjtecdllecapcmgthacrylic acid derivative,
E<+!. nhrs7/| wgke" ZUU] ca] caU] ca] caU] caU] cal] ca] caU] ca] ca] ca] caU] cal] cal] cal

cal] ca] cameXhegryddndiniolg c #tyngnen] @ad) aastyrpoe] dard ustrre-sughuas @
twgl f° ZTke™ ZUU] cU] caU] cal] cal] ca] cal] caU] cal] cal] cal] caU] cal] ca] ca] ca] cal] c

al] cal] catpmeibydaiyEanea] calrdedy ke xeeneal] capcrethylstyrene, P
PTE" """ SHEARE&e& ' A B "' A(B(U(Z(__ (c(h( (1)J ++} xsni d ZUU] ca] ca] ca] ca] c
a] ca] ca] cH‘F%"é’é]téfd']%’eﬁ ceﬂ’b&i‘%@;ﬂ%ﬁ&%&%} C‘Q %5?%3]‘85@]\5%&8 C&Pcffcal c
"W o 2oy BEPERRIeR o bypekrysrakebeki, rad bRk PrR AL PR
a] cal] ca] ¢3ib33Hesa b e heak6al st ahed filh/ the! 4BbILIRLREIbRLACAEEF19144455
acld derivatives, methacrylic acid derivatives, or styrene
derilvatives.
(Photoacid generators)

The photoacid generator is a compound which, when
irradiated with radiation, generates an acid. Examples of the
photoacid generator include compounds known as photoacid
generators of, for example, a chemically amplified resist such
as onium salts, halogen-containing compounds, diazomethane
compounds, sulfone compounds, sulfonic acid compounds, and so
on. Preferred photoacid generators are showed below. That is,
preferred examples of the onium salt include iodonium salts,
sulfonium salts, diazonium salts, ammonium salts, pyridinium
salts, and the 1like of triflate or hexaflate. Preferred examples

of the halogen-containing compound include a hydrocarbon

compound containing a haloalkyl group and a heterocyclic compound
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propoxymethylated urea resins, butoxymethylated urea resins, and
so0 on.

These crosslinking agents may be used singly or in a
combination of two or more. The amount to be incorporated 1is
normally 2 to 50 parts by weight, preferably 5 to 30 parts by

welght, relative to 100 parts by weight of the alkali-soluble

resin.
(Additives)

It 1s preferable to incorporate a basic compound as an
additive in the radiation sensitive resin composition containing
a photoacid generator of the present invention. The basic
compound can control the phenomenon of diffusion of the acid
produced from the photoacid generator by exposure in the resist
film so as to upgrade the resolution and improve the exposure
latitude and the like. Examples of the basic compound include
primary, secondary, or tertiary aliphatic amines, aromatic
amines, heterocyclic amines, nitrogen-containing compounds
having alkyl groups, aryl groups, or the 1like, compounds
containing amido groups or imido groups, and so on.

Further, the same additives, i.e., dyes, adhesion aids,
surfactants, and the like, as the additives for the radiation
sensitive resin composition containing a photosensitive material
described previously in A may be incorporated as necessary.
C. Fluorescent materials

Examples of the fluorescent material to be used in the

radiation sensitive resin composition of the present invention
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include organic fluorescent materials such as naphthalene and
naphthalene derivatives, e.g., l-hydroxynaphthalene, 1~
methylnaphthalene, 2,3-dimethylnaphthalene, 1-
aminonaphthalene, 2-fluoronaphthalene, 2-chloronaphthalene,
1,7-diphenylnaphthalene, and the 1like; anthracene and anthracene
derivatives, e.g., 9-methylanthracene, 9,10-dimethylanthracene,
9-cyanoanthracene, l-aminoanthracene, 9-phenylanthracene,
9,10-diphenylanthracene, 9,10-dichloroanthracene, 9,10-
dinaphthylanthracene, 9-vinylanthracene, 9-(p-vinylphenyl)-
l0-phenylanthracene, and the 1ike; phenanthrene and phenanthrene
derivatives, e.g., 3,4'-benzophenanthrene, 2~
phenylphenanthrene, and the 1like; pyrene and pyrene derivatives,
e.g., 1,3,6,8-tetraphenylpyrene, bipyrenyl, o-phenylenepyrene,
and the 1like; perylene and perylene derivatives, e.g.,
benzoperylene and the 1ike: fluorene and fluorene derivatives,
e.g., l-methylfluorene, 1,2-benzofluorene, and the 1like;
carbazole and carbazole derivatives, e.g., N-methylcarbazole,
N-methylbenzocarbazole, N-phenylcarbazole, N-vinylcarbazole,

and the 1like:; biphenyl and biphenyl derivatives, e.g., 4-

methylphenylbiphenyl, 3,3'~dimethylbiphenyl, 4-
methoxybiphenyl, 4,4'-dimethoxybiphenyl, 4,4'-
dihydroxybiphenyl, 4-benzylbiphenyl, 4-vinylbiphenyl,

octamethylbiphenyl and the like; p-terphenyl and p-terphenyl
derivatives, e.g., 4-methylterphenyl, 2-methyl-p-terphenyl,
3,3"-dimethylterphenyl, 4-(3,3-dimethylbutoxy)-p-terphenyl,
2,2'-methylene-p-terphenyl, and the like; p-quaterphenyl and

p-quaterphenyl derivatives, e.g., 3,3'""'"-dimethyl-p-
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quaterphenyl, tetramethyl-p-quaterphenyl, 4-(3-ethylbutoxy)-
p-quaterphenyl, and the like; indole and indole derivatives, e.g.,
2-phenylindole, l-methyl-2-phenylindole, 1-N-butyl-2-
biphenylindole, 1,2-diphenylindole, l-biphenyl-2-indole, and
the like; acridine and derivatives thereof, naphthacene and
derivatives thereof; rublene and derivatives thereof; chrysene
and derivatives thereof; and so on. Among these compounds,
anthracene and anthracene derivatives are preferable.

It is preferable that these fluorescent materlals are
selected by taking into account the wavelength of the exposure
radiation to be used and the absorption wavelength range of the
photosensitive material to be combined. These fluorescent
materials may be used singly or in a combination of two or more.
In the case where the radiation sensitive resin composition is
a radiation sensitive resin composition comprising at least both
a resin and a photosensitive material, the amount of the
fluorescent material to be incorporated is 0.0001 to 1.0 parts
by weight relative to 100 parts by weight of the photosensitive
material. In the case where the radiation sensitive resin
composition 1s a radiation sensitive resin composition
comprising at least both a resin and a photoacid generator, the
amount of the fluorescent material to be incorporated is 1.0 to
30.0 parts by weight relative to 100 parts by weight of the
photoacid generator. When the amount of the fluorescent
material to be incorporated is outside the range of 0.0001 to
1.0 parts by weight or outside the range of 1.0 to 30.0 parts

by weight, it 1s difficult to upgrade the sensitivity of the
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D. Solvents

The solvent for the radiation sensitive resin of the
present invention is preferably one capable of dissolving the
alkali-soluble resin, alkali-insoluble resin, photosensitive
material, crosslinking agent, photoacid generator, and others.
Examples of the solvent include ethylene glycol monoalkyl ethers
such as ethylene glycol monomethyl ether, ethylene glycol
monoethyl ether, and the like; ethylene glycol monoalkyl ether
acetates such as ethylene glycol monomethyl ether acetate,
ethylene glycol monoethyl ether acetate, and the 1ike; propylene
glycol monoalkyl ethers such as propylene glycol monomethyl ether,
propylene glycol monoethyl ether, and the like; propylene glycol
monoalkyl ether acetates such as propylene glycol monomethyl
ether acetate, propylene glycol monoethyl ether acetate, and the
like; lactates such as methyl lactate, ethyl lactate, and the
like; aromatic hydrocarbons such as toluene, xylene and the like:;
ketones such as methyl ethyl ketone, 2-heptanone, cyclohexanone,
and the like; amides such as N,N-dimethylacetamide, N-
methylpyrrolidone, and the like; lactones such as 7 -
butyrolactone and the like; and so on. These solvents are used
singly or in a combination of two or more.

Furthermore, the radiation sensitive resin composition of
the present invention can be utilized, besides as a photoresist,
as a material for all applications including UV inks, UV paints,
UV adhesives, photo recording materials and photo molding

materials in which photosensitive properties to exposure
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10-u3=10% u& ()-!'-#10% u-u& ()-1-#10% u& ()-1!-#10% u- u& 31 -1-#10% & () - 15f
Cfffyjj| dedsss paints, and adhesives, the lrradiation with ultraviolet
rays causes the crosslinking of the composition and the
composition is hardened. In this case, the addition of a
fluorescent material in combinationwith a pigment, a prepolymer,
a monomer, a polymerization initiator, and additives can upgrade
the effective sensitivity of the composition. The use of a
fluorescent material together with a photosensitive material can
upgrade the effective sensitivity of photo recording materials
in the fields of electrophotography, organic memory materials
of optical disks, holograms, and the like; and can also upgrade
the effective sensitivity of photo molding materials in the
fields of mother molds for molds, dental forming materials, and
the like.

The following examples and comparative examples
illustrate the present invention in more detalil. These examples
and comparative examples are not to be construed to limit the
modes of the present inventilon.

The novolak resin and the photosensitive material for use
in Examples 1 to 7 and Comparative Examples 1 and 2 were
synthesized in the following ways.

Synthesis Example 1 (Synthesis of the novolak resin)

56 parts by welght of a 37% aqueous solution of formalin
and 2 parts by weight of oxalic acid were added to 100 parts by
welght a cresol mixture composed of m-cresol and p-cresol at a

ratioof 6:4., The resultingmixture was allowed toreactat 100°C

for 5 hours. The molecular weight of the novolak resin obtained
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was 15,200 based on polystyrene.
Synthesis Example 2 (Synthesis of the photosensitive material)

2,3,4,4'-tetrahydroxybenzophenone and 1,2-

naphtoquinonediazide-5-sulfonyl chloride at a ratio of 1:2.5
(molar ratio) were added to and dissolved in dioxane and subjected
to esterification using triethylamine as a catalyst in an
ordinary way. In this way, the photosensitive material was

obtained.

BEST MODES FOR CARRYING OUT THE INVENTION
Example 1

100 parts by weight of the novolak resin obtained in
Synthesis Example 1, 15 parts by welght of the photosensitive
material obtained in Synthesis Example 2, and 0.0001 parts by
weight of anthracene as a fluorescent material relative to 100
parts by weight of the photosensitive material were dissolved
in propylene glycol monomethyl ethe.r acetate. To the resulting
solution, 300 ppm of a fluorine-based surfactant, Florade 472
(manufactured by Sumitomo 3M Limited), was added so as to prevent
radial wrinkles or so-called striation to be formed on the resist
film at the time of spin coating. After being stirred, the
solution undexrwent £iltration through a 0.2 #m filter. In this
way, a radiation sensitive resin composition was prepared. The
composition was spin-coated on a 4-inch silicon wafer and the
coating was baked at 100 °C for 90 seconds on a hot plate to obtain
a resist £ilm having a thickness of 1.5 4m. The resist £ilm was

exposed using a test pattern having various line and space widths
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ne0)- amount of exposure energy providing a 1:1 resolution of 5 Um
line-and-space. The result is shown in Table 1.
Examples 2 to 7 and Comparative Examples 1 and 2
The results shown in Table 1 were obtained by carrying out
the same procedure as in Example 1, except that the amounts (in

parts by weight) of the anthracene relative to 100 parts by weight

of the photosensitive material varied according to Table 1.

Iable 1
Amounts of anthracene relative to 100 Sensitivit
parts by weight of the photosensitive (mJ /cmz)y
material (parts by weight)
Example 1 0.0001 18.7
Example 2 0.001 17.7
Example 3 0.005 16.8
Example 4 0.01 17.0
Example 5 0.1 18.6
Example 6 0.5 18.9
Example 7 1.0 19.3
Comparative
Example 1 0.0 20.1
Comparative
Example 2 2.0 24.8
Example 8
(1) m, p-cresol novolak resin 100 parts by weight

(m/p=6/4, weight average molecular weight based on
polystyrene : 4000)

(2) ethdxymethylated benzoguanamine resin 10 parts by weight
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100 parts by weight of the photoacid generator of (3)
were dissolved in propylene glycol monomethyl ether acetate.
The resulting solution was filtered through a 0.2 LUm Teflon
membrane filter. 1In this way, a negative-working radiation
sensitive resin composition was prepared. The composition was
spin-coated on a 4-inch silicon wafer and the coating was baked
at 100 °C for 90 seconds on a hot plate to obtain a resist film
having a thickness of 1.5 #m. The resist £ilm was exposed using
a test pattern having various line and space widths at 1:1 in
an 1-line stepper (LD-5015iCW manufactured by Hitachil Ltd.) and
thereafter baked at 130 °C for 90 seconds on a hot plate. Then,
the resist film was developed for 80 seconds using AZ® 300MIF
developing solution (manufactured by Clariant (Japan) K.K.,
2.38 % by weight aqueous solution of tetramethylammonium
hydroxide). After the development, the sensitivity of the
pattern was assessed as an amount of exposure energy providing
a 1l:1 resolution of 5 #m line-and-space. The result is shown
in Table 2.
Examples 9 to 11 and Comparative Examples 3 and 4

The results shown in Table 2 were obtained by carrying out
the same procedure as in Example 8, except that the amounts (in

parts by weight) of the anthracene relative to 100 parts by weight
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%&O5hL, 4" 2D%hgacens Wiy @xoassive gokhe (phe qwkﬁt)ig"qe%aoejﬂdsresion

El NOYeG+H4" 10% & "TT109% & "10% & "10% & FTT10% &
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0-10% & ()-z}~<vUd ' #109%PA& ()--& YRR, (3- "10% & () -
y#10% & (F~—10"1010" < 1004 & (). <K : " 1004 & () 5" 1004 & ()
Amounts of anthracenc relative to Sensitivit
100 parts by weight of the photoacid (mJ /cm’)y
generator (parts by weight)
Example 8 1.0 6.0
Example 9 5.0 5.3
Example 10 20.0 6.2
Example 11 30.0 7.0
Comparative
Example 3 0.0 10.1
Comparative
Example 4 40.0 B
Example 12

(1) polylp-(l-ethoxyethoxy)styrene-p-hydroxystyrenel]
100 parts by weight
(2) bis(cyclohexylsulfonyl)diazomethane [photoacid generator]
5 parts by welght
(3) fluorine-based surfactant, Florade 472 300 ppm
(manufactured by Sumitomo 3M Limited), and
(4) anthracene in an amount of 1.0 part by weight relative to
100 parts by weight of the photoacid generator of (2)
were dissolved in propylene glycol monomethyl ether acetate.
The resulting solution was filtered through a 0.2 Um Teflon
membrane filter. 1In this way, a positive-working radiation
sensitive resin composition was prepared.

The composition was spin-coated on a 4-inch silicon wafer
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(Japan) K.K. weight aqueous solution of
tetramethylammonium hydroxide). After the development, the
gsensitivity of the pattern was assessed as an amount of exposure
energy providinga 1:1 resolution of 0.3 4m line-and-space. The
result is shown in Table 3.

Examples 13 to 15 and Comparative Example 5

The results shown in Table 3 were obtained by carrying out
the same procedure as in Example 13, except that the amounts (in
parts by weight) of the anthracene relative to 100 parts by weight

of the photoaclid generator varied according to Table 3.
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"8"["10N A& ()-%["10U H& ()-% %" 109 #& ()-% "' 8"["10U #& ()-% .
JEx}~FE3["10% # [F nll0% #& ()-["10% #& (?-%
Amounts of anthracene relative to Sensitivit
100 parts by weight of the photoacid (mJ /cmz)y
generator (parts by weight)
Example 12 1.0 10.9
Example 13 5.0 9.6
Example 14 20.0 11.2
Example 15 30.0 12.7
Comparative
Example 5 0.0 18.3

From Tables 1 to 3 showing the results of Examples 1 to
15 and Comparative Examples 1 to 5, it can be seen that the
incorporation of a specific amount of the fluorescent material
in the compositions effectively upgrades the sensitivity of the
compositions. Further, 1in the radiation sensitive resin
compositions of Examples 1 to 15, no scum was found in any pattern
formed and the highly normalized film remaining characteristics

rates and pattern shapes were good.

EFFECT OF THE INVENTION

As stated above, in the present invention, it is possible
to obtain a radiation sensitive resin composition having high
sensitivity, capability to form a good pattern, high resolution,

and excellent highly normalized £film remaining characteristics .

INDUSTRIAL APPLICABILITY

The radiation sensitive resin composition of the present
invention is suitable for use as a photoresist material in the
fabrication of semiconductor devices, the display plane of a
liquid crystal display device, and the circuit substrate for a

thermal head and the like. Furthermore, the radiation sensitive
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CLAIMS

1. A radiation sensitive resin composition comprising at least both an
alkali-soluble resin and a photosensitive material, wherein a fluorescent material
is incorporated in an amount of 0.0001 to 1.0 part by weight relative to 100 parts by
weight of the photosensitive material wherein the alkali-soluble resin is an
alkali-soluble novolak resin.

2, A radiation sensitive resin composition according to claim 1 wherein the

photosensitive material is a compound containing a quinonediazide group.

3. A radiation sensitive resin composition comprising at least both an
alkali-soluble resin and a photoacid generator, wherein the alkali-soluble resin
is an alkali-soluble novolak resin and a fluorescent material is incorporated in an

amount of 10 to 30.0 parts by weight relative to 100 parts by weight of the
photoacid generator.
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