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DESCRI PTI ON  RESI ST UNDERLAYER COATI NG FORM NG

COVPOSI TI ON FOR FORM NG PHQTO- CROSSLI NKI NG CURED

RESI ST UNDERLAYER COATING 5 Technical Field [0001]
The present Invention relates to a conposition for
form ng an underlayer coating between a seni conduct or

"~ substrate and a photoresist. Specifically, the

present |nvention relates to an undertayer coating
form ng conposition for #%g ] by 1ight

irradirati on an under | ayg gﬁWused as an

underl ayer of a photoresist in a |ithography process

ORESIST UNDERIAVER COATHGTFORMING COMROBSITION FOREORMING

o FHRIGATOSSNING CREDEEQIST UNERRONER CammEns

coating formng conposition, and a nethod for formng
aTeuhpical Fisidst pattern. 15 Background Art [0002]

C@%@ﬁ'ﬁ@ E%%EM inveRtbn RISBEY & ifiin féﬁﬁrﬁﬁﬁ%ﬁ&bﬂayer

oPRSI5R betvser s serpapoLCr st nd ggpotoresisl” Sfechally, th

rpmsmtpnmﬁen relates to an pndmlaym c@ﬂr@fdnmtbgmmpos@m dor
hg uSé a4 ah uRderfayer of a

cg tor, su trate su asa il c t he
i ey e okl
rmeshrifhgpmenuewmanalaowe ﬂd‘ﬁefBOdfﬂi o aRr a
i BPNse6Y the uAgsriaye d Yetin ms?qbdsiﬁm and a
r n, an et chi ng e
a@pﬁgfeefo{%@méa?ﬁto%ﬂ%%éﬁ%é\ st pattern as a
protective coating, thereby form ng fune unevenness
BddkgFdumading to the 25 pattern on the surface of the

R r%woes micro-
EE@%I: ?D?'v%'{l BQ@ém coﬁc or dab? t er.e ?@gsTﬁeen

b‘aimgpmesbing is@ prooeasmgenemnd coinpsising mmg(ﬂw eaating of a

B sPite'SUER 8% GisliBon Wafer lor tHedlie)
gﬁgﬁﬁ % ttﬁé@%‘é‘?’ﬁﬂﬂ?ﬁg‘gl nf | on which a

| c rays
fpatberrefos atssnnmmductanéevm:ia wlepictad, denelqnlmalt
gﬁhtGiHrQé afchitRffie Yubéttate BbiHg tmmsmmmas a
n

ﬁ%ﬁ?&t’rﬁmﬁ%ﬁﬁﬁ?’%@ﬁ%@e i

cnmrn omﬂwemfaoeomesvpbﬁmt@m As the anti-reflective
00031 h rebestPrégresiniignintedirationasf pemicondwctor devices) thees
fh%%%ﬂ%ﬂ&éﬁ%&%a&&%&%%m&n%% S bdingitidd, le.,
ArF excimer laser beam (193 nm) has been taking the place of KrFF excimer laser
beam (248 nm). Along with this change, influences of random reflection and
standing wave of actinic rays from a substrate have become serious problems.

* Accordingly, it has been widely studied to provide an anti-reflective coating

between the photoresist and the substrate (bottom anti-reflective coating) in
order to resolve the problem. As the anti-reflective coating, from a viewpoint of
easy of use or the like, many considerations have been done on organic anti-
reflective coatings (ses, for example Patent Document 1). ‘

[0004] in recent years, in order to solve interconnection delay that has become



10

18

35 reflective coatings (see, for exanple Patent
Docunment 1). [0004] In recent years, in order to solve
i nterconnection delay that has becone 1 dear with
mniaturization in pattern rule of sem conductor
devices, it has been also considered to use copper as
i nterconnect material, and to apply Dual Damascene
process as interconnect form ng nmethod on the

E'g]%@gucﬁ“ﬂ%ﬂ%éﬁ%@%%g’%@%ﬂwéﬁﬂ ect | ve

c alao iconsidered & usaicappenas interconnect materiakgand o appiy
I Baiv@scent (66558 B intbftonAddt forfritld ethiod ©n them@oﬁductars e

S B0 A b o g e
refipciveconing ifpredom

p a gubstrata havipga SPQFF on t he
SYhérafore, the abPadiiedive coatinh fon asé inthis prbhaevsemquimd toshave
Pk 1 Gl Qi g
hyieh asﬂaéeqaqnatqae é?mqm @e SHitfa rsy Andifefice..,
pHowever) ibis drlﬁmmaspplyménlé inataglakfoopnﬁ-teﬂedivef dﬂaﬁl@ﬂﬂ Ag

Ia
AIRFShHG JROf bt ol gttt
ATEBRSIE O um@w&er 2 M%ﬁ%ﬁb?@m
IompbPabntDe&mmbpﬂ;&Mndﬁ)effect of a photore3|st
%tmm pfodRicasni 6f devichS shiéty 88 serhioenductcr devices,

%%d 5t d I gﬁ%"ﬁh %OM%W%OI ner

dayer; there lBHsdoge@a@mtbwlml a harrier layar forraed from 4 ayer
adthgidation ahRindig & broesiinkablepolymer and thedlikel i pRoavidadtbetween

@ﬁ@%@%’f%k’éﬁéﬁ%ﬁ @gg'\ll igé:;am;? n or deFﬁt&g‘%nt

&t ain several effects represented by anti-reflective
qbﬁeszt As intentionedbabdve, iprthe retentmanufgetuiecofisethicdnsyctor
RHceBIn o?&éﬁéagéi@%eerspém& ented By ahiiréNboive effect, it
rgani 'c copgpoun el we duct substr
ORI prdean prggEic Ungpdayef r*gw“ﬁﬂr A i3ietafiofic
ootainieg as brga[mﬂpoﬂndtbbtw@mmesemiamductﬂi gubstrate and a
W‘léy&rﬁﬂt i8) etk Gndéi‘lﬁ?éﬂoﬂ%plfd!&bb@ﬂ is 25

SBOUTAC g B b, i, SN el RS a%“ﬁ““"g '

Hermed-hy applvingah vonderiayeoeoating ferming-campagition
IsefilsnausbEsistraly dhd ed(hdating BitGenibondatior substrate ata

r

| 65‘!5? t InBEWitH 8 tow
mﬁgﬁyg Jf?ﬁgﬁvﬁ ﬁg ?gé) corrpOSI ﬁmﬂ[}zﬁr@p@ﬁmnim

yanleeylar weightontained; if e
velaifkzedl ot sRblinatbd o mwwMemmawbmtmmUses
gﬁég, Hﬂgr ¢ Bie volRtizZoBt SHbIRUTEA BsAponcifis &dIfré B peripheral

: apparatuses and thus the apparatuses are polluted. Further, it becomes

problems that the components adhered to the apparatuses fall on the
semiconductor substrate and it exerts a harmful influence on patter formation.

Patent Document 1: US 5919689
Patent Document 2: JP2000-294504
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apparatuses and thus the apparatuses are poll uted.
Further, it beconmes problens that the conponents
adhered to the apparatuses fall on the sem conductor
substrate and it exerts a harnful influence on patter
formation. 35 Patent Docunent 1: US 5919599 Pat ent
Docunment 2: JP2000- 294504 2 Patent Docunent 3:
JP2002 47430 Patent Docunent 4: JP2002- 190519 Pat ent
nphl et Patent Docunent 6:

J 47 of I nvention Problens to be
%&g%ﬁﬁfﬂ%ﬁﬁ 08 An obj ect of the
pPét?@hpowm@ﬂtﬁ ¥WOp0 paopRlet an under | ayer coating
f PatenbDoGaiet®: UPR200Z-128849r mi ng by light irradiation
an underlayer coating used 10 as an underlayer of a
photore3| st in a |ithography process of the

m conduct or devi ces. Anot her obj ect
|emmmmmmmemmnﬂoﬁ ormi ng an undedayer

e S Tk
FiosiibR B Forming by (it idiathg ap o8t o e
of thewsanuaciue of

aasm koderiayer ¢far phateresisiin e lithageaphy process

l md&bducwadeﬁaa@ bj Aothe? objebEis kb pratide d Muhbd iferfomting an
o s arspmrezé@%fgﬁ»w%ﬁ Fetbomeen.
enroc%q@ (5 the m;evfagmaa efisgmignnduetord ohthegomposition,

carR@method fohfolh mﬂmrewauenﬂnd an underl ayer

j’gg@#ﬂﬂ aﬁ%ﬂ?[. %@?&@%ﬁﬁa éﬂ& Pl ﬁ‘ﬁé:ﬁ'(éti?ﬂ} H&ﬁu& %ﬂ‘ifnh@ﬂ@far
c@t@ewodmewwg mmray'et pigd and 80 m’rﬁ'

cumo ket and that hdsod high ginsetching mmammafmmn

'ﬁ“‘y"eer"hién@?r i RinigTorERaat fof i the Uhdertayer

R&tion of exposure irradiation |ight from a
s[emnjcﬁwﬂzel; an objectofthe eresenanvqmlon astespremdﬁ afy onderiayeed
i coipdsitibn for foriinpar BhiderRy 8 dsuting forined byTight

e%ﬁ‘?% tHr € 0 sem ﬁonduct Erl devi @ gp %"éﬁ@é‘i’ﬁy&um
efleictign aﬁmuwe'adlaﬁ@mlﬁm fromfarsemicondustar sybstrate toa
w&mma&y@ forRieddnAe s@stats in siitRograplsy hrobescst the
?ﬁactture of Sémiconductor devices, a flattening coating for flatiening a
semioonductor substrate having unevenness, a coating for preventing
contamination of a photoresist due to substances generated from a
semiconductor substrate on baking under heating, and the like.
[0011] Still further, an object of the present invention is to provide a method for
filling holes of an aspect ratio shown in height/diameter of 1 or more, formed on
a semiconductor substrate with an underiayer coating formed by light irradiation.

Means for solving the Problem

[0012] Taking the above-mentioned present status into account, the present
inventors eagerly investigated, and as a result, they found that an excellent
underlayer coating can be formed from a composition containing a
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sem conduct or substrate on baki ng under healing, and
the like. [0011] Still further, an object of the
present invention is to provide a nmethod for 30
filling holes of an aspect ratio shown in

hei ght | di ameter of 1 or nore, forned on a

sem conduct or substrate with an underl ayer coati ng
formed by light irradiation. Means for soIV|ng t he

i ey

ex esehlﬁesttasmmm undedayer soatingfarming cowpagition fosfaming by light
Bbétﬁh sad BS ki WRbeAw/er 6f a:pmmaﬁt el

awﬁh‘“ °$i" %aré%éﬁbe Wik a%fﬁ%%ﬁ‘ﬂ?@‘?h“%oﬁ%f%g s

apﬁweﬁzauemwmdmm {96r coating
f Djdrh REcERIEspRLL, tHe Unideaye? wa:m@ fbumhg o&hposiwmaboatdnmo

a e g %
n&&%%%ﬁ%&ﬂméwg?@@nap g ;ir OCGSS O%m
ppliotosolymeridation irkittoris e phuld»-cahpiliopopmeymﬁunzialﬂabn

'na&amr dcofdiy o't
V\ﬁrﬁ?m sﬁg@ﬁﬂn g%’cbgrg'lgn Q%tg PI#1he Wa ect

FRin hecohamize @Wﬁ@%@d
chnvingutdeéﬁwnagadcal belmlerimm ethylenically wnsaturated band.cand
wﬁﬁbﬁﬂﬂoﬂﬁhiﬁator

Jaopﬁbtﬂrslm
Ritdty byt (ks g o oo

fﬁmmspgclcwhm i!ﬂcmlymedaa ngbqtaﬁqq{ga pelymer campand havmg
VétQact Bnd BAtGHRY petrhdiabledres

tie pidtogolymerization
W%%%%@%%QWI @%@96‘{ polyreri zabl e

pras ity asneck she urdeaniayer ceating fosming mempgsition peegrding to the
[selcynd aspett, iwiierein ithe polpmerizeble compountidaring ahlgastane t he

Rl PYGmeralp Mactrd Glolf i EORR Pl SSFRANI VI 2 104

|8POXY B8 ner conpound having at |east one cationic
pta,sraasixthaisbectr ﬂmlndaﬂa}@r ooatingfomhing eomposition according to the

W @ing at ieadi dhe
T s EStEmTboze 4

memeemas.aspect wherein the pol ynmerizabl e conpound
DY sbveihth Rpekt, ma.mdaﬂéye@ Rbatinylobing lc&ﬁlbbﬁtmfa@dommgto

dhetlinhas Eeaawﬁgs’%w%%s@efe?@'ﬁ%#&@%‘{ *ﬁe%sgaﬁ. ¢
mbma@amgmweumwdaemwmdo erovia (Bspect |

Werggi n the poiynmerrzabl e conpound having at |east one

P
Q—Yg

[0016]

(1)
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25 cationic polynerizabie reactive group Is a

pol yneri zabl e conpound having 2 to 4 oxetane rings; -
as a seventh aspect, the underlayer coating form ng
conposition according to the fourth aspect, wherein

t he pol ynmer conpound having at |east one cationic

pol yneri zabi e reactive group is a polynmer conpound of
fornula (1): 30 [0014] o [0016] 4 in fornula (1), P

n Q.Baf,' % pinieRtiackBsTie? QN8 a ditect
| S %‘Ezytﬁi%éﬁw e (1'ng dgroup, or for mul 31?2)
bondser a knkinggroup, of feyie@h177 in fornula (2), Pis a
I [0OH6hg group constituting a pol ymer backbone, Qs a
di rect bond or a linking group; - as an eighth

asp P e under | ayer coating form ng conposition
5€a ng

acc to the sevent h aspect, wherein in fornul ae
(1) a 2) | s al k e group, a 10 derivative

t here M—Q Q) gani c group derived froman alicyclic
conmpound or aromati c conpound, Qis a single bond,

or an organic group having an ester bond, ether bond
0047} de bond; - as a ninth aspect, the under | ayer
qa@étlrﬁl.ﬂa 2} Pig 8 ikirigsYou cﬁlisﬂaltingrwbdlngnﬁrcbacldmnasadsacdlmd

M +‘h vvherel n the photo-cationic f
rl |t|ator IS a 5 aroma sui fon
niefierer folingBrming SHyBpeRin drorng o
gcihe semnth aspun;?vh%a in f;::ulaam mwza:; zmlkylg:lamt@ :r
{Nb%g IWW &ﬁcl%ooiﬁiﬁun or an
repelc pomans ate?mﬁwﬁ{adﬁvm' EER TGP TRy B ostef

oeﬂﬁrbmchmmﬂebgnd,o any one of the 20 fi rst to
Réinposition acdording torthe

ik g e e e

arememaulﬁmmsanmmd for forming a | am nated
Stds@ie%ﬁﬁaéﬁecﬁa methee for Hitting e Lindeglageccoating osex asant

Yadrihybr3f b phiRTEsH 1Y a HhBG Ry BhoceBS of the manufacture of
semiconductor devices, comprising the steps of:

applying the underlayer coating forming composition according to any one of the
first to ninth aspects on a semiconductor substrate to form an applied coating,
and

irradiating the applied coating with light to form an underlayer coating;

- as an eleventh aspect, a methed for forming a laminated structure of an
underiayer coating and a photoresist used in a lithography process of the
manufacture of semiconductor devices, comprising the steps of:

applying the underayer coating forming composition according to any one of the
first to ninth aspects on a semiconductor substrate to form an applied coating,
irradiating the applied coating with fight to form an underfayer coating, and
applying a photoresist composition on the underlayer coating and heating it to
form a photoresist;

- as a iwelfth aspect, a method for forming a photoresist pattern used ina
Ithography process of the manufacture of semiconductor devices, comprising
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25 manuf acture of sem conductor devices, conprising
the steps of. applying the underlayer coating form ng
conposition according to any one of the first to
ninth aspects on a senm conductor substrate to form an
applied coating, irradiating the applied coating with
light to forman underl ayer coating, and applying a
photoresist conmposition on the underlayer mating and
L to 30 forma photoresist; - as a twelfth

""38 f%atﬁe Uderfyer AoH oI B PopRh SRRk L Shy of the

s @irst tmmdthmapacw@mammdupwr subsiratestotfon 8o appliegrooating,
afRddidting thé'Spplied Roatiy wittPRiht fitfoA BRiuRdenty@P 6catingpn

il i A ey vy e R

Imawmslshe applied coating with light to form an
BRSISiYIRE seMicnddetorsubBivhtsicoated wilhGhe underiayer coating and

c nderl ayer coating and heating it
g{g)@}? éﬁ%@g%¢§g¢' exp05| ng the sem conduct or

the expesire iR lghtcoati ng and  the
phas ammeéﬁth hﬁpédt.ghé mettwall abeoriingiorapy ohe of thettenthdo swelfth

ggec %ﬁe nmet hod acc P%Pﬁéﬁgg?b%%gﬁ% b&tﬁg ten
?Mﬂ%@?‘@l CE'%H?'@

¢ Raving:hole of an agpact et gpre; Sha
suasa faureehth aspeemthammthod accopding to m;eonammme of

llg RhdiRidn5 3ER%e8oubby ligt hating @
i’b . é?ﬁs Zﬁ aSpect, the nethod accordl ng to
a'ff?"?!?f@ PT {nm P8 thirteenth aspects, wherein

the light Irradiation Is carried out by |light having a
15famEihanavdntieh 193 nmto 700 nm Effect of the

c@ﬁgﬁsﬁnﬁ%ﬁ%ﬁr@g@@gﬁﬁﬂ}@@% 4 anfp%égnpﬂlbventlon can

| forgn by fightdmadiatiom anexaslientiundatiayer ceating,that hag 2 big bt ¢

hetshing Patg BompsiredWith sHotargsisie] mmemdnwmwng with
sts, and cause no |ntermX| ng vvlth

oS8
toreS| sts [ 0019] The underl a tin m :
ORI dedavar et REming preheatnypdifngan

taha: ﬂattehatbe safacseoﬁsenmbudumr smmimmmmasmt eatio

e T T

dasprdved in unlfonmty Further, good photorasist pattem can be formed even in
the process by use of substrates having holes.

[0020] The underlayer coating forming composition of the present invention can
fill holes formed on semiconductor substrates with an underlayer coating without
occurrence of gap (void).

[0021] In addition, the underiayer coating forming composition of the present
invention can form an underlayer coating by fight irradiation without heating ata
high temperature. Therefore, the pollution of the peripheral apparatuses due to
the volatilization or sublimation of components with a low molecular weight can
be prevented. Further, as no heating at a high temperature is required, the
present invention has ne concern for sublimation or the like even when it uses
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improved in uniformty. Further, good phootoresi st
pattern can be fornmed even in the process by use of
substrates having holes. [0020] The underl ayer coati ng
form ng conposition of the present invention can fil
hol es fornmed on sem conductor substrates wth an
under |l ayer coating without 30 occurrence of gap
(v0|d) [0021] In addition, the underlayer coati ng

an rﬂh%q ayer coaﬁar?g’t'lt?gn@wgg 1ﬁ?ﬁﬁrr h%fbtrﬁg:?n;or "

petitions, and it camuse:
pmﬁmwmmmmmpmmbomammmmmﬁm Thus, an

oA T e ug,?ﬂ“ggﬁz't};":‘a'giﬁvm

pemﬂent in fillingn pmﬂhaﬁnles angtfiattening proparty af

t fibstrate cAM P filfRiy. i t uses 6 conponents W|th a Iow
nmol ecul ar wei ght for underlayer coating formng

conpositions, and It can use conponents with a | ow

mmchfomsagmgputtaamven@m vely high content for
'ﬁmindéﬂayerrwaww composition ofthe pidzent invention is a

%3'24‘1 <B orcBey i ?‘@Wﬁ“ @Wﬁm go an

rundgriayariof aI ¥ gEacess pf r
mmuw devicext And the hhderBypw cuating yomﬁngmmms&hn of the

5 W }rat es can10
orne es ry, e nti.on
ﬁg% the pieltpvBE SRR AR
tdmmnmsﬁsanfﬂlemresﬁm m&emmmw wa
'du%&ahf&rﬁﬁbﬁéh&l&eﬁ'bt&nde” ayer coating used as an

hot | lith h
APOR B BimerizePllabbSEL o conduct or dovi cov. and the
Mvmzablaaubnignc@ usedip the presentinvantion is apolymedzable
'oﬁk%hh@ ﬁaﬁfllg‘ ?glelﬁﬁ GhelRAIVRIB bbs'ﬁfbi'i@atﬂel Reictiveegroapda a 15
iR o R “?‘QFM%LQ "é‘?.@?%‘rf"%ﬁ'g%‘“#é%"ﬁ"y
iupsatrated bend, or 8rpeIIMAr Comped
Polyiverizabie resdtive groupsi ti zer, et a [0023] <Po| ymeri zabl e

Wﬂﬁal zabl e substance used In the
Z?@nt mveg&o%lgls‘egt&gl ¥g§r| Zaﬁﬁ Mo un%;iéonof
ﬂle;ihpllesent invemitipmis naakmnyftmltedisdn longras itis al%ulggfﬁe
ha %hga oHESE Ry the!
pFlotopglyrryenzattonm oup tﬂéw n t one Cr?t%&rﬁ!fsnnsan

underiayer coating having a low solubility h an orgamc solvent, compounds
having two ormore, for example 2 to 6, or 3 to 4 polymerizable moieties are
preferably used as the polymerizable compound in the underlayer coating
forming composition of the present invention.

[0025] The polymerizable moiety includes ethylenically unsaturated bond being
radical polymerizable moiety. In addition, the polymerizable moiety includes
cyclic ether structure such as epoxy ring and oxetane ring, etc., vinyl ether
structure and vinyl thioether structure, and the fike, which are cationic
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pol ymeri zabl e reactive group. [0024] Pol yneri zabl e
conpound 25 The pol yneri zabl e conpound in the

underi ayer coating form ng conposition of the present
Invention is not specifically Iimted so long as it is
a conmpound having one or nore polynerizable noiety
that pol ynerizes by the action of the

phot opol yneri zation initiator mentioned bel ow. From

Elpiwﬁff’;?%?dél :rfggﬁﬁ WE@: B“ q%ﬁﬁuds
poie)gltbf itnak#olymwhableeemomd i!riaebm‘ahlhlg tabaw awebh’eaverage
o O A e T,

Aicvesafhy Seaiahs R foe Srasmele J w@#tﬁ@eer 112 c%fﬁf’b 0, or

uﬂ@ﬁtmsw ed bond bei ng radl cal pol yneri zabl e noi ety.
niRtiRfleniddly UHskGratetbbond is

°¥ﬁ i ; gty °@h§ﬁ§€mﬁ@8 st A0S
swruewnde suahasamﬂc acid, methacryiie-acid; drcenie acid, crotonic acid,
PAlaleiE4did ahd phtiBiicadid Sete. Adn haditien uneRturatedtarboxytip avidd,

%%%?e#é% s;%%%o rm'f.'ecu a Weléﬁ?@ﬂ?rom

vwa:rmbﬁunawr aﬂﬁhe wnimuﬂﬁcam ghhﬂorieleE:eampba méth(ermare

&Eﬁr ex arrglln @ﬁ%%ﬂ Wﬁg %gg@b%ﬂ

eRbey, cagipounds) crejonjp 6c! [e@@ze?mm@ r Gompounds,
qﬂmﬂmﬂnrad:idwasterr@mﬂa racnﬁii: wcid mmide carnpebrids iethacrylio acid

unsatu i C add és sy EE‘d%z!;“(:krje i
ompotpds wa%'fﬂ%ﬂcﬁix i oinpouridR. Ao RiraIS B afideSdnipdyhas,
1&30 maThB alcdms mmunwtm no&:smdﬂqaﬂyémedl andinelude
ceﬂrpbeafdd hefvir2 6 6 m@eﬁm%nd$agémybna

?35% *ﬁeﬁé %%%%n&»%a@%%@%@*‘&%ﬁw@ww
mmﬁmm ansipentaesyhitolielss  Jhe@mive eunpRUNds

RpetHcdlytinfed, @ﬁmhﬁfwaﬁmpmmwmwhpwlﬂgggﬁlag @to 6
?@F%%@P%%?‘éﬁéﬁ%ﬂ {ouPs, Cs?lgﬁééﬁ@ﬁ%ﬁ%’ coppunds
WMGUI:MWW tlw-émim:dmam etet hacrylic

A &ﬁlly
Z“%*an. ¢ %ﬁmw i 2ble n@*’g’;p?m ey

d;(mem)acrylate triethylene glycol di{meth)acrylate, tetraethylene glycol
di{fmeth)acrylate, nonaethylene glycol di{meth)acrylate, polyethylene glycol
di{meth)acrylate, tripropylene glycol di{meth)acrytate, tetrapropylene glycol

~ d{meth)acrylate, nonapropylene glycol di{meth)acrylate, polypropylene glycol

diimeth)acrylate, 2,2-bis{4-(acryloxydiethoxy)phenyllpropane, 2,2-bis[4~
(methacryloxydiethoxy)phenyllpropane, 3-phenoxy-2-propanoyl acrylate, 1,6-
bis(3-acryloxy-2-hydroxypropyl)-hexyl ether, pentaerythritol tri{meth)acrylate,
trimethyrol propane tri{meth)acrylate, glycerol triimeth)acrylate, tris(2-
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etc. The al cohol compounds are not specifically
limted, and include for 20 exanple polyol conpounds
having 2 to 6 hydroxy groups, such as ethyl ene

gl ycol, triethylene glycol, tetraethylene glycol,
tris(2-hydroxyethyl)isocyanuric acid, triethano

am ne and pentaerythritol, etc. The am ne conpounds
are not specifically limted, and include for exanple

AT g I

1héxé{nm(re)acrvlataaetwl ]r‘rﬂmamantime in the specification, for example

bllsgéya:ﬁl Eoeth am’'ne, etc [3027flysogle%i?cfl'¥|gteea)(ngn§pﬂlsélgne

abl e conpound having ethylenically

umleTbe pdymerizabh mrnpmyudmw eﬂwnieany unsaturated bond in
cmPbunds that can be obtained by

d@%ﬁﬁ«g{‘%%ﬁ' i %@%%ﬁﬁ%%@%? %&“&%ﬁﬁﬁmﬁe

gRsadirated
dby mbﬁarasétweeﬁ 8 polmlahm)dxy I&emﬁbmnd a hydroxyakyl

dﬁé@ W r compounds such as
, nonaprop ene

Hialht Phtha al%%legt @§|dm1yl phthalate, etc., and

“dthéniké.h) acr yl ate

ﬁ?ﬂacw %@g@?@%@ et

b:ma@'leaingy btmcwuﬁd bty:dr sm;cplre pyld)u mcture and the like.
lly limited

O anetrl t.h ["at r.oI tr a Iate
E’wﬁw piﬁ‘ﬁzéori@c aﬁﬁqasv ﬂaﬁéﬁ%@ (e
ma!wugrlzab comprounds baving epoxy rtrutincd-edmmnsmys aa g 2 or
e vl )_:ilt bﬂi‘er m«mbawmaamm can be produced

en aer
HoRTB RTeShAS fin %?% ik %é‘“%f%b “?’Ejr“m 852
§ligl compaiipdns tipkeampoknd
dricarbostydit acidrempolyd, @m arid gwcidyl wnpauhdsugﬂ ase.

p ynerlzable conpound having ethylenically
%Wg ond In__the t invention.l ncludes
400311 Sirecks ﬁéareehs ot thepolymarizable GoMmPIHRd aving BRoxy ting that
rcan dieimentivatdacs 1,4-butinedidl glycidyistherahepoxypApound and

i %?%wﬁ?%m% '5?5??13@3":’"

lepdmgmwhenumaneaﬁ eelcymlmbm;a uiicarhex)dic esidadiglycid

g@hg oichethyl-3,4-
pht haI g’tE tc Wl n*l lﬁ%@@@ﬂfwﬁﬁm
pn'limnmngla eitraglyoidylonetaxylanediaming: tetraglycidyl girsninodiphenyl

- FidtiRdne, tetraglycidyl-1,3-bisaminomethylicyclohexane, bisphenol-A-diglycidyl

ether, bisphenol-S-diglycidy! ether, pentaerythritol tetraglycidyl ether, resorcinol
diglycidyt ether, phthalic acid diglycidyl ester, neopentyl glycol diglycidyl ether,
polypropyiene giycol diglycidyl ether, tetrabromo bisphenol-A-diglycidyl sther,
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15 includes conpounds having cyclic ether structure
such as epoxy ring and oxetane ring, etc., vinyl

ether structure and vinyl thioether structure, and the
i ke. [0030] The pol ynerizabl e conpound havi ng epoxy
ring is not spedftcally Iimted and conmpounds havi ng
| to 6, or 2 to 4 epoxy rings can be used. The

pol yneri zabl e conpounds havi ng epoxy ring include

S RO B bl ecerdts &é‘g‘?@ﬁ%ﬂ%i@%ﬁ%‘bﬁﬁ%@%ﬂe‘hﬁf
o2 SeponpmRYRisseraturate. menaaljdiglysidvtiescyanyrate, iglycerol
grmlmrcm!yl Mpmwmpowmmr ﬂgs(z,anpound a
trl CW écam o' , _” - Qrp]dlggp&%yl * odiol
SM%MWMWMI men!irnwdweﬂnammn-

g eth&ﬁ%d c Mgﬁggane
ﬁg?; ﬁwﬁ?waré#ﬂa?ﬁ[’%r la?' Bedtagey L
dlﬂ%ﬂﬂl%’d&#ﬂml gyci dyl ‘
re&eprbaylfdiplﬁhwmrp@,muﬁ(nhenyl ] propane,
49§=ﬁ¥r@?’ﬂ@?@ﬂ&rﬂéﬁ %%W AopdRycidbfibrane
3carbapdatecy depoxyayaioheyl 8 534 RPpRYCYRiohend)-3'4'-epoxy-
c&MWW&piWML;{:WWM@ﬂ et her,
o WS P-epoxy-2-
O e YU
bememﬂheﬁam@rbmyhb). bie(3\d+epokycyplobergiimé&thgagipateyand
ehisg ﬁ@@bﬁﬂﬂ*ﬁﬁﬁkﬂﬁ# dtet raagyddyl ether, resorcino

ﬁégsgﬁ.%m 8* %t rﬁg@ 'ht h ||c aC| d _di %ﬁ%sﬁtﬁ%ﬁﬁw

grwm and gomneh}ndsdtaving 1 beﬁ@raZatocﬂmetane rings can be used.

acet d| I'yc orRickhd ha Bh?ﬁh@gﬁ ycﬁudesforexample
% P@M@?ﬁwww 53k
g wlovesege, b BEMY 3 y
e Bntar O iy ot G-

mﬁ@% wﬁo. @Mhe oy \day!

cwgblﬁcallwimtleﬁmci ocmbowﬂhhhﬁns 196 ﬁml'l td4giinyt sthel structures
egcIdyI ether, p-tert Dbutyl phenyl

%P)F;g;ﬂ |c aci gﬁ%ﬁéﬂayl et her, o@gﬁtg?a#l c

Exﬁmpleaﬂmgﬂﬂgroamm ﬁnyﬂmbltﬂ;etherpt.#f | uor ohexane

Wnﬁgﬁ v f@?z@q&e&m : 4-?Jiviny|eﬁaer

adipic acid divinyl ester, diethylene glycol divinyl ether, tris(4-vinyloxy)butyl
trimeliitate, bis(4-vinyloxy)butylfterephthalate, bis(4-vinyloxy)butylisophthalats,
ethylene glycol divinyt ether, 1,4-butanediol divinyl ether, tetramethyiene glycol
divinyl ether, tetraethylene glycol divinyl ether, neopentyl glycol divinyl ether,
trimethylol propane vinyl ether, trimethylo! ethane trivinyl ether, hexanediol

10
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gWel dYl oxyphenyt) pr opane,

3, 4- epoxycyci ohexyknat hyl 3' , 4! - epoxycydohexane

car boxyl ate, 3, 4-epoxycycl ohexyl oxirane,

2- (3, 4-epoxycycl ohexyl)-3', 4" - epoxy-

1, 3- di oxane- 5-spi rocydohexane,

1 2- ethylenedloxy bi s( 3, 4- epoxycydohexyknet hane),
- epoxy-2' - net hyl cydohexyl net hyL4, 5- epoxy-2 15

"BF.'IWI éi}iéph r’@&iﬁﬂiﬁ otRo betrABthyiehd pRcoRlivifyl ether,
bﬁgnﬂg St it e o

E"'ﬂ"ok wvwwdwwmﬁmc mmmm@mup
mposifién of the

S%%rie '@Mﬂé%@%ﬂ?@@ﬁ%ﬂ&éﬂ%' ??'v'ﬂstng i
pwm?;ngaba&nsmoum mmamxet ane

i e T T et

Mi()ﬂlcepbmr&auaumtyl ) met hyi ) et her, and

e b Tam s e (e g

eugreup or pmpylenp emup; and thp derivatived of aliylonegroups u:)at

SUbBRtet Withhaloden atemn be

zﬁfﬁwa%rﬁ %ns?rﬂvqeﬁ ,9& %‘o%e EIE bohzene fing dall b ised.

VVign P is ampliyleae umuparnaerikue;themoi; the polynergompounds of
@maiumhev)@a Imhhvmd@ammaaﬁwlmﬂmdyl

ﬁ/)F'ﬁBE'H;ynet hyl )cydohex I rng{' hyl ) gl ut ar at e,

phatic cyeligicompourdsthat vi ny |
esiresponds &6 P)ié a polytriey potyvaidrit@tcohol or aliphatic

. VI fg{% lé Ricroup corresponding to
e O e s

dluhatlh;ted witha!lqu grpup bnbalogrdbatom cainbe usadheWhen P is an

coﬁ%gggd the yl ene
%Cmné%iﬁrmuiepé& &?a%e%%ﬂe‘?myc BOUBERR 01 ot han

[0040] Ay thecorganic grmpa:hwed)frommnam cgvhpmmﬂa that comresponds
b, P itcanl beh\pea

anié tic
wag%ﬁﬁgo@wefﬁm%gﬁ qomsgﬁg%?@wgrl t I di v%%%maer

oitaipad by congensatiombetwegh antarematic qlmmmemuumdeand an -
al&ﬂﬁ}‘deyﬁr e Aéfivative tharebdsibetitadndtnalih 'Qrddi!ﬁ)ruﬂ@”eh@l&h

FAGA R s AP A oS98 v
@npm of formularfAboi{2) ate-nheng! iavelaks ofprphthalene novolaks.
[PO411 RIS & bbhe thaw litks\epoRy fing o xEane frsg Pondirsfrom the

backbone of these resins, and the bond is a direct bond (single bond) or a linking

group. The linking group is a divalent organic group having an ester bond,
ether bond or amide bond, etc.

11
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action of a photo-cationic polynerization Initiator.
[0037] The pol yner conpound |Is shown by the structure
of the above- nentioned fornmula (1) or (2), and has
epoxy ring or oxetane ring, etc. that is a 10
cationic polynerizabie noiety. [00381 In the
above-nentioned fornmula (1) or (2), Pls a linking
group constituting a polyner backbone AIkerne

0042 THB'HoRd AR df@steP bbhd )gdrwebond

{
ﬁ( 'Sﬁ'iﬁa?ﬂb%n% ?@@f&?i‘ﬁs ﬂve'sbﬁ ﬁ‘wbé Er?’aa e Y fipien e
anetof thevesin amdleogmrm ohexptangfringare disectlyhionded, or a

chﬁwa IA WhidhQtRby Bfe®iongd maqh #Hivilehforgainie §rip'contairtifg the

When P is an al kyl ene group or a derivative

@@g““¥%e polyner conpounds of fornula (1) or §2)
epumebmmﬂcqfwe mmww or (2)

C mmm Ib@3roducet Gy [usigmofihdrs being raw

|s%§ﬁﬂ# nerﬁbyﬁifS&ﬁ@%ﬂ@ﬁggﬁeégwaﬂgﬁalCgﬁgﬁﬁﬁéaﬂg i

a dedised as hrpolynercompaund
oingha |pee$nbhperﬁbnr emuﬁengoﬁ@/mmblehmtmrs inchides an
lB%cﬂ%rs ot 4 mbthacryiic

ol e e
amalﬂlmldbamalelc:grdiydwm aorylonitrle arfthe kel y Irethiszﬁse.dhpo unds
lohthe Strueturdl Ghit Gf MQEX?} &I Ftohe BRlctial Gitfef the

%ﬁ the g%%?nl C Q’PB é@awg?%gm ar omsttlldcaw1 to

on@ btcb‘lfﬁ o1 s rimmagsratba pol ymer of aromatic

T
i
?f&ﬂ&%g%%f S350 §wa3pe ngﬁ’éa@&“ﬁ 5@@666’ br v
4P $ORYAOr 3900 tr BOQND; Pr40Q0 L0 308 e(ﬁxam ithesepaly
adompoupdeare as follbngen atom \Wien P is an organi c
gbgug derived froman aromatic conpound, the polyner
unds of formula (1) or (2) are phenol novol aks or
napht hal ene novol aks. [0041] QIs a bond that |inks
epoxy ring or oxetane ring pending fromthe backbone
of these resins, and the bond Is a direct bond (single
bond) or a linking 35 group. The linking group Is a
di val ent organi c group having an ester bond, ether
bond or am de bond, etc. 11 [0042] The bond node of
ester bond (-COO ), ether bond (-O) or am de bond
(-CONH) nentioned above as the linking group may be a
node in which the

12




backbone of the resin and epoxy ring or oxetane ring
are directly bonded, or a node in which they are
bonded t hrough a di val ent organic group containing the
5 I'inking group. [0043] Wen the polyner conpound of

t he above-nentioned formula (1) or (2) is

synt hesi zed, a copol yner can be produced by using
nononers being raw naterials of the polymer conpound
t oget,her with ot her copol ynerizabie nononers, and the
resu*ﬂHmr | ymer can be #ﬁEd as the pol yner
conpound ﬂ&xp esent venti on. The ot her

copol yneri zabl e non@ners I ncludes an addition

poly nomer such as an acrylic add ester, a
met ha ry |%’ er arf4dcryl am de, a
nethacryla nyI conpound, styrene, naleim de,

-}bﬁﬁ—Eﬁg rlde acrylonitrile or the like. In this
case oportion of the fuctural unit of

formul a ( EP-oNH-BH: e structural unit of the 15
addi tion pol yneri zabl é/nononer in the obtained pol yner
compound | 0/1 to 1/10, or 5/1 to 1/5, or 3/1to
1/3 [ 0044] The i ght average nol ecul ar
wei ght On ndar d b%fystyrene) of the

pol ynmer co oun | spl00 or nore, for exanple 1000 to
200000, to 50000, or 3000 to 50000, or 4000
to BOQﬁnb-E& es of these pol yner 20 conpounds are
as follows.d 2 4CHATH (3) 600-CH2--g 4C O

(4 O 4CHzZ-CH -)9'(5) CONHCH2 V CH3
4CH2- COO- 307 (6) CH3 . V (7) CH3 4CHz , _) (8)
CO

i (8)
GO*“NH-CHf—“%?

13




[0046] 13 4CH2 CH -)-- (9 ) COO CH2--CO - (- CH2-- CH *
(i 0) OCHZ -004 CH2-CH CONHCHZ--~O (i 1) CH3
ACH2~- 1CG+ (1 2) COOCH2 --CO CH3 -~CH2 G-+
OCH-CO(13) CH3 H2 G+ (14) CO NHCHZ- -00
[00471 14 40T t15) Hz-7 +T -CH2--7 (16) ¢, 4 (17)
,COCHz 04 HC (1 8) (19) 2 +- 01,7+ (20) 00 CH
--C0 +-Q- (21) -CHz--CO

'(‘0"‘2—?“ + (9)

¢oo-cH,—< 0

~{cH,—CH

I 0
o-ct,—Co Y

g,
+CH2—? (12)
COO-CH, o)
CH,

CH—C
on 6__0};2_00 (13)

oty
Hz—c
EO—NH-CHg —o (1)

[0047]

4



04 (22) ONHCH2--OD [0"8lI 15 (a s) o00~C X~ (24)
00~ (25) 4~L (2 8 HCHz ICWH2 (28) OCHz H2-0 (29)
-~Cn '\~ (30) CONHCH2 [00491 1B CFi2~ (s i )
COO- CH27-7 (s a) (33) C-(-CHZ HCH --cam (34)
CHz--~ (35) H2 "4TOOCHZ (se) -(H2- CH2 (s 7) -0
Hf 2

£
2

~

o)
OO—CHg-V (16)

R N
\<C—)~ e

Q) o
Q-

OO_CHZ (20}

\%—}' (21)

-cn,

—-(—o \.\('C_)' (22)

O'NH'CH:

[0048]

15



C 0-NH CF2C (38) C (40) [00501 <Photopoiynerization
initiator The photopol ynerization initiator in the
undedayer coating form ng conposition of the present
invention Is not specifically limted so long as it
can initiate the polynerization of the polynerizable
Substance by |ight irradiation. Conpounds that
generate an acid (Brr nsted acid or Lewis acid), a
base, a radical or a cation 17 can be used. [0051] For

exa coayunds that can generate an active radica
[ 90 iation and cause radical polynerization

of the poly conpoﬁ%%{ that 1is, photo-radica
pol y r1?rn%jators, and conpounds that can
gen tion species such as a protonic acid
and cation, etc. bytda4yght irradiation and
cause cation rT%gZion of the polynmer conpound
~and the r. conpdund havi ng pol yneri zabl e group,
t hat -y cationic polynerization initiators,
and the |iK be nenti ored) [ 0052] Li ght

irradi ation formed by use of |ight having a
wavel heOR nmto 1000 nm or 193 nmto 700
nm O o 600 nm And, 59 fol |l ow ng

phot opol yner | ey plilators are preferably used:
the photo-radical polyfgrization Initiator that
generates an active radical, or the photo-cationic

pol y Initiator that generates a cation
speci posure val ug,@h | to 2000 mJ/cn®, or
10 to 1500 , 50 to 1000 m1/cm . 15 [0053]

- The phot o-radi merization Initiator includes
for 1 dazol e conpounds, diazo conpounds,

bi sknmi dazo onmpounds, N-arylglgsci ne conpounds,
organi c azid Gnmnﬁﬂmnd<;>}ltanocene compounds,

al um pat e orpounds, oFgani c peroxi des,

g ﬂﬂ} ~um sal t conpounds and thi oxant hone

conpo nds. eX¢. The aaj de cof®8inds i ncl ude p 20
azi debenzal ded 5';2 deacet ophenone, p-azi debenzoic
aci d, enzal aCet ophenone,

cone, 4,4'- dlazheﬁglphenylsuiflde,
_and 2,6-bis

gggngfb% yl eycl ohexanone,
etc. The diaz nd cl ude

1-di azo- 2, 5-di et hoxy4- p-t ol yl ner capt obenzene
bi9049] uor de, 1-di azo-4- N, N-di et hyl anmi nobenzene
“chloride, and 1-diazo-4-N, N

186



25 di et hyl am nobenzene borofluoride, etc. The

bi si m dazol e conpounds i ncl ude

2,2' -bis(o-chlorophenyl)-4,5,4" ,5 tetrads(3,4,5-trinet
hoxyphenyl )1, 2' - bi si m dazol e, and

2,2' -bis(o-chl orophenyi)-4,5,4",5 -tetraphenyl-1,2"-b
sim dazole, etc. The titanocene conpounds i ncl ude

di cydopent adi enyl -titani um di chl ori de,
dlcydopentadlenyl-tltanlun}blsphenyl

di cy enyl -titani umbis(2,3,4,5 6 30

pent enyl)

dicyciopent aniJﬁﬁﬂis(2,3,5,6-tetnfluorophenyl
dIC nyl -titani umbis(2,4.6-trifluorophenyl),
dlcy | enyl - titani gys(z 6- d1f | uor ophenyl ),
dlcydopenta ¢ hsn s(2,4-. difluorophenyl),

pent

bi s( t opent ad¥enyl )-titaniumbis(2, 3, 4,5, 6-
‘gﬁﬁb nyI) ~bi s(
yl cy openta L anu25%€3(2 3,5,6 35

tet oro eny

bIS pentadlenycntanlun}bls(z 8. 4dl uor ophenyl
(34)

dlcyclopent a m bi s(2, 6-di fluoro-3-(l Hpyrro

l-t-yl)- phenyl) etc. 18 [0054] The photo-radica
pol y din initiator also Includes 1, 3-di(tert-
buty X ol onyi)benzogp none, 3,3',4,4

tetrakl s(te ! i oxycar bonyl ) benzophenone,

3- phenyl - 54sooxazovone, 2- nercapt obenzi m dazol e,

2, 2- 'ﬁEL -1, 2-di phenyl et hane- 1- one, 1- hydr oxy 6
cycl bhe enyl - ket gre, a )

2- benzyl - 2- IQGt-Rhik 1-(4

nor pirol i n §nyq- but ane, etc. [0056] The

photq- polynerlza?#gy initiator Includes

sul foni c aci @ﬁ&ﬁLg;é? ohi m de conpounds

di sul, f onyl di azonet h conpounds, di al kyl -

hyd e p-um sal ts, arytsulfonic

aci d>p-nl enzyl est si kaabl - al um num 10 conpl ex,
(g6- benzene Hi "Egh?enyliron (1r), etc. [0056]

The sul f oni e conpounds I nclude for exanple N
anesul f onyt oxy) succi ni m de,

butaneSU|f%dék xy)sucdni nkie, N (c

(trif
N-(no ﬁF""
cl ni rf and N

(trlfiuoronethanesuldony oxy)naphthafl m de, etc. 15
[ 0057] The dg ﬁulfonyldlazonethane compounds i ncl ude

for
bIS(teﬁﬁq t hyl sul f oni uf¥$ @i azonet hane,
bi s( cydohexybs«@QH: i azonet hane,

bi s( phenyl sui f onyi ) dMazonet hane, bi s(p-

W@n%%%ﬁéow onyI ) di azonet hane and

Ehe phiategdlomerization iitistords thef underiayerconting, fosingcomposition

[&W*fe}@ﬁ iRNBn fehotapeEhicMl Yiffed 63 1rgad intdr inltiate the

5 Aohmensation Sihd polymerizable substance by light iradiation.  Compounds
that generate an acid (Brensted acid or Lewis acid), a base, a radical or a cation

17
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met hyl t haphenyl ) - 2- nor phol i nopr opane-1one. [0069] In
addi tion, aromatic | odonium salt conpounds, aromatic
sul fonlumsalt conpound, aromatic di azoni um salt
conmpounds, aronmati c phosphoniumsalt conpounds,

trl azi ne conpounds and iron arena conpl ex conpounds,
etc. can 25 be used as both the photo-radica

pol ymerization initiator and the photo-cationic

i:grﬁ g ion initiator. [0060] The aromati c | odonl um
ounds | ncI ude Hgﬂ ¥ dica!
gé'gm un#fg r%roms
sdhédlahomand mupamm! mﬁme % w6 the RatDsIiZBtie s "‘r']e‘h at
sy PogiEZeRi0A Riikdtos carid eulnpoumdsmatcamgmerate a

sul fonat d%éﬁ&ﬂy%nﬁ&% ﬁaF&B rsul fOHéemi‘H%

b| lgedlatm ansl 6quseicafion
dlﬁﬁaf&mpﬁmd hﬂﬁﬁg bolﬁmen:aabimgtoup. that is cphiotorcatianic

mBhGsheds ul f oni um
h | uoroant nate riophen Esul T ond
itk whedahn o
s uls‘Ommtoe‘tmwnmrorpwamyh wmmmnammm t hApd the

SUYbdAY W&M fritlatérs awpremﬂnyhnwzmmmgdml
L?&ﬂ%ﬁ&? ?’%Of $ra %@Réée‘rused &oF (Tt&egtr'oq'c

c qrobymnarization ipitiatacdhat generates a@qﬁ@g spegies anmog ﬁtvg}“e of 1
e W

ol % t idazole
oo i gy I SRR By PO o
e ﬁﬂs,ldigérﬁé aﬁwm‘nﬁodlﬁe ﬁtﬁﬁ)mesoplpoumsoalumhaie 10

r|z su ce e cont.ent

ma@ﬁ}@ B&P 4},& M@%‘Wﬁ&ﬁkﬁ sd®mp o:;)-ndslx and

| uazidebenmdwdgmazidméemphem mziqnb@mra oner

u%eﬁb e Co nBid Q@M&@h&ﬁﬁfe m ? eﬁyns.me
Bbﬁ&%'&%’%ﬁ@f%'?’ n

rrmmpouads inbiede itiazor2, ﬁqd:ethmrﬁmlwgaaépgﬁlr@na (g,b%mﬂ oride,

t h%i&&um Nidimbthiylen .ﬁdu'eium éfiloridd) @ndinditazoaq-NiN-

C%‘ﬂgﬁgd t hu F.%%‘]%#’ mnﬂir F%H;Lng?ggﬁgﬁlude

12.2'didachipnephenii}-4 Setidotatia
Uibisihidadéle CarkPz,d’ -hmwmhmm.mw«ampnm 2ibisimidazole,

| S!S SheRarboBRY Fobbtls InGkS iRftispantadiéiyt HBHRI-iRoride,
dicyclopentadienyl-titanium-bisphenyl, dicyciopentadienyl-titanium-bis(2,3,4.5.6-
pentafiuorophenyl), dlcyclopentadienyl-titanium-bls(2.3.5.6-tetraﬁuorophenyl),
dicyolopentadienyl—tibanium—bis(z,4.6—uiﬂuomphenyl).-dicydopentadbnyl-
titanium-bis(2,6-difluorophenyl), dicyclopentadienyHtitanium-bis(2,4-
difiuorophenyl), bis(methylcyciopentadienyl)-titanium-bis(2,3,4,5,6-
pentafluorophenyl), bis(methyicyclopentadienyl)-titanium-bis(2,3,5,6-
tetrafluorophenyl), bis(methylcyclopentadienyl)-titanium-bis(2,6-difluorophenyl),
and dicyclopentadienyk-titanium-bis(2,6-difluoro-3-(1 H-pyrrol-t-yt)-phenyl), etc.
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coating form ng conposition of the present invention,
the photo-radical polynerization Initiator is
preferably used as a photopol ynerization Initiate
When the conpound having vinyl ether structure, epoxy
ring or oxetane ring 20 being cationic poynerizable
nmoi ety is used as a pol yneri zabl e substance, the
phot o-cationic polymnerization initiator is preferably

us[ousqg’ha phptmahdh:awtﬂyme:mm imiatmamdncluq@osws(tme

f the present

Iw%&an contalnln dd|t|ggtgw§1 d2'25

p Mnsrombl;erdmidazolmﬂ 2-dimatbaxyr1,2-diphénylethanes 1-one, 1-hydroxy-

p,gtwmﬁ unds,
ané ﬁéﬁ% %ﬁp ymerl zatl on I'nhi |g|6?g((rig surface
W etc. _ | f necessary. [ 0066]
Tmow E[he phetoationie pelymerizationtiaitiaterinciudes sulfopigracid esters,

Okusrimide LoAPohds, Hishlifeyiliazdmethdnedonpounds, aiatkydd t o

sﬁﬁ}?ol-aﬁﬂmnum
SWM%%M gk i

emwmmmmmgmumm N-auryl ether,
p ethylene

c ﬁ m gy %ﬂ@ﬂaﬂwf gy %é'?ﬁ%r

a lopbmethanesh XY aimidesetcet her, etc.
PROB?XY leéamin R2bMSHHEAE QBIIpd gﬁdd]tuaﬁﬂefoﬁﬂﬁémgﬁf )
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a@%@?‘?fgﬁﬁ 5‘%’8@?*‘83@@?1 an noropahnltate, 20
sbistsyelahexvisuiiombdiszomethane this@henwiswfonyidiazomethane; bis(p-
twlt@heﬁilﬁn ﬁﬂidlhérfm bls(Z Mrﬁahﬂb&zeﬁéﬂtlfmyl)diazomethane
c% %‘%s"‘ g&lter compounds
suc as 0l'yo ne sor I tan nonol ar sat e,
nf srization inviator;alen lpcludes 2-

mbwmﬂenwaemmhbﬁmmmmm ate and
s i &ﬁzseﬁrgﬁc;ﬁfgw

(ompulads dﬁamhdogorﬂpnmdsandjrpn scomplen nt -
ﬁ:la?dsed%is?n%th radfital pEipmbaAsitieh ﬁﬂ‘tlé%rd?ﬂltﬁb pnse-danlsmc
Che Inc , trade name: FLUORAD FC430
ﬁ'@f ¥ ed by Sumi tono 3M Limted), trade

rmﬁﬂ] mm&mmm cgtmpum ipclgde diphenyiiogonium
Helkfuorshiephat® (ditkenyifsddhium SLGRntetRanY afforiatel

%@%ﬁ“&ﬁﬂ@ﬁ%ﬁ@s&m@ﬂgﬁm QE@’W SRR RRBL RO b p-n-
Sulfenate ig(ddetrount i s

botylphenyl)iodonium camphor sulfonate and bis(mrbbuty!phenyi)iodomum
trifluoromethane sulfonate, etc.

[0061] The aromatic sulfonium salt compound include for example
triphenylsulfonium hexaflucroantimonate, triphenylsulfonium nonafiuoron- .
butanesulfonate, triphenylsulfonium camphor sulfonate and triphenyisulfonium

trifluoromethane sulfonate, etc.
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exanple 0.1 to 5 mass parts or 0.5 to 2 nmass parts
based on 100 mass parts of the polynerizable
substance. 15 [0067] The sensitizers can be used in
order to increase the sensitivity of the

phot opol yneri zation Initiator to light. The
sensitizers include for exanple pyrronethene conpl ex
compounds such as 2,6-diethyl-1,3,5,7, 8 pent anet hyl

Dy[meﬂﬁhftﬁélan&?%yémh formihg loompesifio’ oPPBprégnhinvention,

%mﬁﬁﬁﬁe@%ﬂ@ﬁ@'ﬂ% & ﬁsede%%? EF'E%R“E%M of two or

erWWr %1, fluorescein and rose bengal, etc.

'Hmomoﬁmp rizplsta sﬂbs!aﬂoe(dndtbé hbmmhhbﬂiation

8 1 o? e PrbEdh fHveRtidn is
g’“&% iﬁimm :n?t?ator for e example 1 to
yI 2mass nar@loercs hetggyhapammmaq bi 180 mass partg obihe,
etgolymeérizabls suﬁémn e %ﬁ?&ﬁ ?ﬁ&&?{
o detHE e Tess High fhe sovpilimi, e polyrhonzation dods ﬁt%?meed

10 5 qufficientiylthe hq:ﬂaasawpim rysigtaacerofithel undariayer coating often

AT i A e B s
b of

élwﬁiﬁé‘% %&ﬁmmﬁw tg curagampietely40

nmmideuﬂ%tﬁuﬁrﬁ ¢batigydr o- 1 H, 5H- bent ro[

" S s

maﬁrlgrfedniny\bmpotibrseﬁtbe present invention,dhe phelo—raddald

nzéuoma bg,dééd%f% E:
ne stance,
ﬁ%ﬁﬁ egeeww‘?mn Lﬁ%e@émﬁ SR i 1 REpR Fing
20 | being icatipriiepaigmedzabla imret)ylscuaed 8% apohmstizabinistbstanee, die

t pRotelzatiene bulmieliZation Gmitiatoy is préferablyAfsetia8 a am ne

ds, .sevet am ne compounds “such as aliphatic
W‘I’"Bﬁ?ﬁgﬁ ihd aromatic anine conmpounds, etc.
cER965LThe; uareriayencoatieg fanmingeconmesiion af the Riesent inveation can
aﬁbiﬂﬂnmtnﬁod ® tﬁ@mhﬁbn@dbow&ﬂaﬂa%abmﬁ@and

% su S a%é%g@@%gwﬁﬁ yner conpgou'}fs
WG@GMWMG‘FW-&?%B?WW@%" ibitprs,
anodiﬁelstlndrdeﬁmﬁérsmte.nh‘newséatyr ght absor bi ng property

35 er oatr nmﬁrm n %H]Gaé ﬂﬁﬂ'ﬁ resent

&ar?ay o Whraverbert dp thogep @ﬁmmme

30 hmﬁeﬂyel@nammsfonnm ooumsiﬂmbl‘aweeaudanhnmdndudmfarmmple.
| pejtixyethien® aik§ sthenipounils ikh aSbiydxgethyiene Murmiether,
polyoxyethylene stearyl ether and polyoxyethylene oleyl ether, etc.,
polyoxyethylene alkyl aryl ether compounds such as polyoxyethylene octyl
phenol ether and polyoxyethylene nonyl phenol ether, efc.,

38 polyoxyethylene/polyoxypropylene block copolymer compounds, sorbitan fatty
acid ester compounds such as sorbitan monolaurate, sorbitan monopalmitate,
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to ArF exciner |aser beam (wavel ength 193 nn). In
addition, for exanple, the 10 use of polynmer conpounds
havi ng napht hal ene ring or anthracene ring can enable
an increase in the |light absorbing property of the
underl ayer coating to KrF excimer |aser beam

(wavel ength 248 nm. [0070] As the pol yner conpounds,
several polyner conpounds haV|ng a wei ght average

ﬁ)f
||qﬁ$t%3 OO to‘lj'if?é‘}%ﬁ OOO?‘HB %g(a% Sont anaésueh as
@W@iﬁm mngn mpaolpmlamowxmw:mommmpalmnate,
Wﬁ‘iﬁ%ﬁyﬁ%rbﬂan tristearate,
fﬁ% ?f@&%gg %#or%%ﬁi? ﬁ%@%ﬁ@zeﬁ#ﬁ%@ fgade name:
Hiaciuredhby Jermeo Ingd dradename;

I MEGAB&B WUMI&MM R08, Rx30 ﬁﬁnmﬁﬁymﬁﬁﬁdﬁlm and
s Iﬁﬂ%"?ﬂ?ﬁ@ﬁ‘ﬁg*m REA31 Miaihyrdtured by
P oo, M Ly $5AHLBUARD 85710, SURELON S-362,

uSEJ01 mm&mmcmmmw; sconeonmmeyauam Glass

IG%W.ES ant
%'lg' ); i} eEC KPQH rom t er f
i e e e i et o
29!![ at Wt'emasmgamwm 2 0ass pads basedsmm oa masemrwof
athe\pilyrhetizhble sulbdlBites 0. 1 to 50 mass parts based on

Tﬁ’“ e %&@e&fﬁ%ﬁﬁsﬁﬂ?ﬁgz infodts Farbennyyel e
15 inglude fosiexemple
wméﬂmmemeﬁmpme%em at RG-AHLHRL1, S5 n—bsmhﬁ%

t@%ﬁ;vg ﬁs‘%sfven s éaln ﬁ%ﬂ'nﬂg d ash?{ag&

edmesﬁa:rwgtm#t%su@% wepsiih ve a
mmbmtﬂueresoém tand rose'l':iwgab btoe,rldemthiandﬂnée:oﬁmbundasmﬂneas
A '?436 ﬂ%ﬁg Otl ,5H-

0
-(

'M—dmhﬂami@wmeﬂme etlelYfY'mfo pyI ene
pheadbutadiefyH

glla acet at S snHa; lg
e e

Qirhatiiylaminoseiryin 3| Striagingy2, 4-dip %—6—(({2 ,3,6 7]teirahydro-1H 5H-

SRR A o omibis

5 7(3%9'3 a:m[iﬂg@nollqm-a-yl)d -ethene-2-yl)ketone and
RMswmmmnmmawmmwmomon 820, ethyl -
B8 ibhtionsd! VaorhERLREELeF 1s Bt e
ggéeci/ grtngunt {)I%VD 1 fo 20 mass parts based on 100 mass parts of
the polymerizable subsiance ,
[0068] The amine compounds can be used in order to prevent lowering in
sensitivity due to oxygen inhibition of the photopolymerization initiator. As the
amine compounds, several amine compounds such as aliphatic amine
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5 ethyl acetate, butyl acetate, ethyl |actate, butyl

| actate, N-dirnnethytormam de, N dinethyl acet ankie,

di met hyl ul f oxi de and N-ne yl pyrrolidone, eta These
solvents may be used solely or in conbination of two
or nore kinds. The solvents having a boiling point of
80 to 250C, or 100 to 200C, or 120 to 180C are
preferably used. Wien the boiling point of the sol vent

n e UBel; (Wien the

&e
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cwummmmmmmmbbmm viscosity and
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drqqaﬁggmwedfmrretha;ypdem eoating farming,
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ol "39%?*”‘2‘0 sl ‘E@*n*aﬁ%%fbﬂ'aéa"%ﬂ‘m {ritiayer coating
OneyelehgliotHm), o I addion, for sypmple. the

[ Q&Mﬁ pbm oahpalndsthlaeing :naphthabhe ring deda&mem tbg ngn

I ne {@{} ayer coatlng orm ng fing to
wvsingth 2
@ﬁm%’?s&f ‘ion is coated by a

s l[ﬂﬂmi IPe the polymgr nmnpmmds;fmeml polpinet campaungds bpvm arweight
1Y & starrfard pelyslytehey of abbet mmo

B@@?ﬁﬁ?@e" %ew#edaﬁ%é?' P Eh e T £ e

s polymess, enetgaqﬂmqmrat novolakolymess, styrere POYMRTR, d e
fpsbters nbl | tynnides Raving berizensring,

aﬂa% Pﬁﬁéﬁéwﬁ@' s,! Egﬂn% Mrradl ation,
gg or rrp ' gecersui’gwyﬁw
aused ﬁawmmaﬁhgs Being aﬁ eundh'lqet of mﬂdresishah the

S Eﬁﬁﬁﬂg?'ﬁﬁ Im tﬁgg%uq’é&'n g aéfﬂﬁgl?t an ﬁasgﬂb: a:s:

bperﬁmmannes asaa&mﬂad&a&&aﬁm oﬂthauwiegiayer coatinggformed from

e D ek e

a@ﬂato S0weass. parrlsd:aaowngog msaspaﬂa af H@Guwanoe
078K MR Uhdel@yr cOting foriiRg taimPositiorb6F the piddBht ihventionls

Léreﬁs%%ﬁ @W@B@‘E@ %ﬁ??f&%ﬂoﬁ géch %ﬁ‘%&‘%ﬁfa il i
(e solicbeprient)) is disgnivad imesolvant.g s thesglvent apy solvents can
58 Gssd'@sial @s tRLaoNEid €dh disiethe sbiid coritents twgive a23
homogeneous solution. The solvents include for example ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, methyl cellosolve acetate,
ethyl cellosolve acetate, diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, propylene glycol, propylene giycol monomethyl ether,
propylene glycol monomethyl ether acetate, propylene gilycol pmpyl ether
acetate, toluene, xylene, methyl ethyl ketone, cyclopentanone, cyciohexanone,
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Irradiati on, any nethods can be used w t hout any
limtation so long as it can act to the
above-nmenti oned photopol ynerization Initiator and
cause the polynerization of the poynerizable
substance. The light irradiation can be perforned by
use of |ight having a wavel ength of 150 nmto 1000
run, or 193 run 5 to 700 nm or 300 nmto 600 nm For

Xf"f &Jp@vﬁ@%%% Ak i

methorypicpianate, ethylﬁemetlnoxmopiomta éthylm- a short

arafmbﬂipidaabé dﬁﬂiﬂ%? ;:g;j : W a M g‘
ressure rc ide, N’
B A AR A AN o

anmmmny wusf@ solehg b in@ombination bmdaw&g A
M e L A A G 0o
bg}%’i‘@% of tha golyent is lesg than the) |

4 8bove-metiipriedriayer b6 ti'mvapbdzﬂibﬁ of miarge booohiof th@solvent

Vdﬁdil’@ mefaﬁwdaﬁsh

&qe;: | e? Bé@%?ﬁ iﬁ Yiscos es@:%m‘ﬁﬁw Clpéqatnl Béoant I Wﬂ
hoiling point of the sajvpnt ie thare mamga abowvb-mentioried upper limit, is

paés;amwtame bimeteVdring y reslﬁe BB&!aﬁ&ﬁSf&.B vnBériayer
p @EE |zr‘z;‘g‘?qt hd%% Bﬂﬂs?imﬁﬁ'r%ﬂ‘m?ﬂ@atm
cpntegt adarlayeceaating Mmmpoelbon cas bi ddi example

.msmmrnasa% ussdamma&a% PBOT (0B MikssHQTPOSI ti on

ﬂ.?ﬁt‘ Sﬁ?’ﬁ@‘? &gﬁweﬁ&%t%ﬁ@ﬁbﬁ%w ghipe

propyl ene gl ycol, propyl ene
0 ZﬁiITinumdadayey coatingforming ombosmorgdafstﬁ@bresémﬁmabu lis

<ohrd lﬂltaﬁle i?.ﬁér. 3 B¢ the
g ot S A
ﬁyaﬁtmsﬂmmrpumamm sMgmbabﬂmte ITO

mgbfte Bg?u L oall.n or rreeé@g
%*E bt oo &i erﬂie&ap a'sﬁtmé m&éwﬁ sande
¥vhandhe underiayexcoating I’nrtrliug oomposmon
pdmtainmg$ sdlver(tmys%]d it Reprefesblé &/ SEiorAa drjf 89668359
g"Ff“"aé dffihgrobdis conbﬁﬁﬁ%%&'ﬂh%&?ﬁ%ﬁgpzws 'A??q@gﬁéeﬁ"gh
H%Wdﬁml carried outin the presess:  dhisiis becavse & is assumed
hatihedtiag at aaaigmemperaftu:bqfdi eRamplo@/BmpBratire of 150°C"6imore)

édike fnllﬁéﬁr

'%“ﬁs:gﬁgﬁl nventoifon % or f|+' Wﬁﬂfg@t
diving PrRe9es cery be peridimed by forrxample

heating a substrate at 50 to 100°C for 0.1 to 10 minutes on a hot plate. The

drying process can be also performed by air-drying at room temperature (about
20°C).
[0077] Then, light irradiation is performed to the applied coating. For the light
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under| ayer coating form ng conposition of the present
I nvention can be al so 35 applied on a sem conduct or
substrate having hol es of an aspect ratio of | or

nore densely and thinly (a substrate containing a part
havi ng hol es densely and 24 a part having hol es
thinly). Further, the underiayer coating formng
conposition of the present invention can be used for

&ﬁ@;%q{gﬁﬁ%ﬁ{%gﬂ“ﬁ%féﬁ %%S*é%%%*ﬁ%@? ﬁmﬁ'ﬁ%gﬁ% &1t in sot
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al{% ess em Ongiﬁﬂﬁtiv C6r193nm
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PR AR S i

oaneuem flashdamps eter Fsw examplepamulirahigh heessurer mersuryr lamy p is
S ubafd Iimédhﬁdﬂﬂﬁﬂ ighbepsholewhvaiangih Rsigiig fram bowt50mm to

FI‘ ucC ure Clﬁé]gﬁé}?t“big%e(% W%‘%‘yer coat| n dpeaks:
p%Q BMe29Z nm, 303 ngy; AL3 N (-ine). 334 um and 869 n ) belonging
Ttnamwmm legloat am¢4053mrrfqﬁ-llim 436:ndr(gNins), 546 hovand 579 nm

gg con‘po? tion sol Etl on
ﬂ T
o ? er cogt% nﬂ and &P eat |Ing W e fols

t Mﬂlneapmtopwlymeﬁnation irittiatordi ﬂwm oeating. amwy ﬂam d

pﬁg?b%%@ﬁgﬁ“% ﬂ Ego&ore5|st |@¥3%g$§g?ﬁ§§ﬁ f|¥§etype
ﬂ&pﬂﬁm&mmr @ﬂ:ﬁngg beccun::%gwlg% selubgzé% asplvent used

&l ohappl ]
i, o @vﬁﬁiﬂfﬂosww o
i epylena-glyealiRrppyleneaieal mapamethvbethgr, propylens glycol
aheronmethyt mmwrmemmwmm rtdgerté an

Théth
gﬁe@@ g%m*’%:ﬁﬁﬁ' pibgny @ W@W %'Pﬁrq‘??“'

ﬂhﬂﬂhmﬂﬂesﬂm1beﬁhnm1hﬂﬂ®n£5nammhhﬁeedxwhgﬁnmamhﬁ&n
méﬂg\%l C gﬂhgﬁpogeg W th akgggl ?nmﬂ?ﬁﬁglr?gglses
3\4@@? W@sol ution rate, and a |ow nol ecul ar

{0078} The undedayer coatingfoming dompositiomofAbe prasant invention can
'bBCHpBngS%ISn a%@ﬁl(i)@ngggtbr ﬁée P aéé &far é’ép%cﬂfaﬂb BRown in
PR 5 ey B Sramp 3o 107512, Showmn i 1.
ﬁﬁduim edayewy:oaﬂng forming composition of the present invention can be
used for filling the holes without gap (void) with an underlayer coating. The
underiayer coating forming composition of the present invention can be aiso
applied on a semiconductor substrate having holes of an aspect ratio of 1 or
more densely and thinly (a substrate containing a part having holes densely and
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30 Sumtono Chem cal Co., Ltd., and trade nane:
SEPR430 manufactured by Shin-Etsu Chem cal Co., Ltd.
and the W can be nentioned. [0083] Subsequently,
exposure to light Is carried out through a
predeterm ned nmask. For the exposure to light, KrF
exoi mer | aser (wavel ength of 248 nn), ArF exciner

| aser (wavel ength of 193 nm), and F2 excinmer |aser

beppart having Roles thinkd. 1Burthet) the Whdefye ﬂ&ﬁﬁn fdrming composition

T3 @"a‘%'aﬁ%@&ﬁézﬁﬁ‘fﬁé %@%@% @%{%ﬁ%ﬁgﬂgﬂ .

¢y sushiholagi afe presestdansely Bbh heat i ng
t qoqm]an add:ﬂai tﬁ@uﬁdarlaﬁér @atmgwmmem \ 0Fthe réedt

t ve]'lgo tio
i i G g o

d@helfopasmbondmmmmmmmm part of the
tiigforming

|O
%ﬁ The&é}ﬁvel ogeﬁngh ori Rhotorst Sitl |ncloédes for, 30to
é

s nmagr %0 tcr1009) nm,mstﬁalto B0Q nm@mbesudm goaubstrate.

e (e o

”a”Foa@y e wa;a”’ kIhe-ptotussls e fomed by tha kpown
sme!hodaa pEplying'a photorsaist aompositictt *ojtitianmimmene
Oﬁnc] By %Illeve 8§e W%dl%ﬁw ﬁﬁ%o nt
pdediayprgoat andany of

rmmgt)fpecand'ipotﬁve typiqmomneblstsmn bemgemg Thagphoborésisb

SinBludes sﬁ:@ hoGhos
cogbﬁ!lnﬁsﬁn ﬁ[%%g "ﬁ@cjﬁ'g%ﬁ?;%}i@\@ gl(uctﬁ@Pa i‘trate

arhoteresistwhich gonsists oba phetoacid generator and arbgrderhaving a group
OB & deRbrripaSed wilts &h Akl andSncre Qs it idsbimos Pater

%e%%'&qy%ﬁp@@% %@@M%ﬂ% NI A

Which is-desomposed with
rawunid dﬁd :més ﬂ'@@mdlswmbﬁm of el phiotoresist, a chemically-
S oo AR i b

dm a8 agid kajidigsolution rate,
;aadtaelaw moleaiiatdonpoohd Muchrmldeww Mth Iangcideandl increases
RAOAREP I Sutish .«ates&rﬁﬁ gﬁkg bfels k. %&%&é B, trad® .Lé)ﬁéupéﬁ \E
addi nt C coat|
(l'&ﬁqﬁéfglgéﬁ 21;(@?11 Mpany. trade name ma actured by
Sumitome Chemical Co., Ltd., and trade name: SEPR430 manufactured by
Shin-Etsu Chemical Co., Ltd., and the like can be mentioned.
[0083] Subsequently, exposure to light is carried out through a predetermined
mask. For the exposure to light, KrF excimer laser (wavelength of 248 nm), ArF
excimer laser (wavelength of 193 nm), and F2 excimer laser beam (wavelength
157 nm), may be used. If necessary, a post exposure bake may be performed
after being exposed to light. The post exposure bake is conducted by suitably
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a photoresist on the underlayer coating of the present
invention. The anti- reflective coating conposition Is
not specifically limted, and any existing
conpositions can be used. For exanple, an anti-re

| ective coating can be fornmed by coating an
anti-reflective coating form ng conposition
conventional Iy so used in the lithography process wth
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bﬂg@h&%&a 15 [ 0088) Further,
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ey B o i 1 oo, S G g
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includes for example cne containing as main components a light absorbing
compound, a resin and a solvent, one containing as main components a resin
having a light absorbing group through chemical bond, a crosslinking agent and
a solvent, one containing as main components a light absorbing compound, a
crosslinking agent and a soivent, and one containing as main components a



that is, as an anti-reflective coating. The undertayer
coating of the present invention can be used further
as a layer for preventing an interaction between the

. substrate and the photoresist, as a | ayer having a
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function that prevents an 25 adverse effect against
the sem conduct or substrate by the material used for
the _phot oresi st or by substances forned on exposure
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agis a layer having a function that prevents diffusion of substances formed in the
semiconductor substrate on baking under heating to the upper layer photoresist,
and the like.

[0090] Hereinatfter, the present invention will be described based on examples
but the present invention is not fimited thereto.

Exampies

Example 1 '

[0091] In 25.87 g of propylene glycol monomethyl ether, 5 g of a
photopolymerization compound: pentaerythrito! tetramethacrylate (manufactured
by Sigma-Aldrich Japan K.K., trade name: FW352), 0.25g of a

27



under| ayer coating form ng conposition. Exanple 3 20
(0093] in 27.10 g of propyl ene glycol nononethyl
ether, 5 g of a photopolynerizatlon conmpound:

bi sphenol - A- propoxyl ate di gl yci dyl ester

(manuf actured by Sigma-Aldrich Japan KK, trade nane:
FWI57), 0.50 g of a photopolynerization initiator
trlphenylsulfonlun1tr| Iuoronethane sulfonate
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5 oMatie Ghpelyetayiens hing apare dzaefi Gy
c oumdeslayercsvating fdnningbompbsition. 941 | n 25 87 g of
prg%gﬁf & gl ycol nonomethyl ether, 5 g of a

S 4 B on ST et B 3opan

Kmhomrmdnemﬁm cﬁwmvd bﬁ(ﬂﬂy@dﬂéxyphenyl)meﬂ\ane
n Pan KK 'mwhﬂdﬁmnnmzs g ofa

trlfl uor!o {hﬁne %&Q% g Iﬁéﬁ Hﬁcturgge?% W
mweqmmmww Lm;mthmmﬂn’ﬁné)andot)ﬁgofa
ChetaGRainG (mdifRidisted by Daidigpdnank 28d Chemicaldiaedrporated]

cor??'eaw%ﬂ%‘)%ﬁ?’iﬁ% @eﬁﬁéﬁ‘e"?ﬁ* # é%'ﬂ'ﬂ?mm&%;g;

f igontent gongentiatien
h anadegofepaiyetiey d)péi'emnetcﬁ Or onao prepacod solution offan
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’g:ggg%i Ioa ?)gmgropy ene gl ycol nonormet hyl
et g of a photopol ymeri zati on comnpound:
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( phowpalymerizatiaminitiédion tiiphényiauonitoo trifluptometbanedsulfonate:
Tﬁﬁiﬂﬁfhdﬁféﬁ Kkiof I@gaﬁu Clég Lﬁﬁqgﬁiﬁtna“ﬁ? rmmoswm bSgofa
veyinden %éomﬁmc@e%@? o WK EhEHERR (idefniaped e
rragms Megafag R-ae)rwmtaddeﬁmw asplutionf 17 reass’ (solid
S BbtehdbriBAtrdtion). © Tén! he@alition wak Aitéretithroagh a micro filter
made of polyethylene having a pore size of 0.2 um to prepare a solution of an
underiayer coating forming composition.
Example 4
[0094] in 25.87 g of propylene glycol monomethyl ether, 5 g of a
photopolymerization compound: pentaerythritol timethacrylate (manufactured
by Sigma-Aldrich Japan KK., trade name: FW282), 0.256 g of a
photopolymerization initiator: triphenyisulfonium trifluoromethane sulfonate
(manufactured by Midori Kagaku Co., Lid., trade name: TPS105) and 0.05 g of a
surfactant (manufactured by Dainippon Ink and Chemicals Incorporated, trade
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made of pol yethyl ene having a pore size of 02 pmto
prepare a solution of an 15 undedayer coating form ng
conposition. Exanple 6 [00961 In 25.87 g of propylene
gl ycol nononmethyl other, 5 g of a photopol ynerization
conmpound: pol y(propyl enegl ycol ) di gl yci dyl et her
(manufactured by Sigma Al drich Japan K K, trade nane:
FWL50), 0.25 g of a 20 photopolyner|zatlon |n|t|ator
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Nagﬂbdayﬁcaaﬁng/ﬁnal ddmgositlor epare a sol ution of 17
MEsamhles! | d content concentration). Then, the
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ri ane
su?'?‘oa""génat m%mf@%?é% %#é%ﬂ’%&% ae!@gpré?%%mawsoﬁd
Then.the solgtion was filtered thraugh-mmicro fitter
I(mdabﬁm&othylebgh%mamm%bf?m@rm?ﬁﬁ“ 5 %soluéigndof?n
XYy af ac were added to
e zgﬁe ?oggv%ﬁ@ﬂﬁo?ﬂﬁgmss& (solid 35 content
8Bat | on). Then, the solution was filtered
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W§T§°‘? §ilade name: Megafac R-30) were
Example 7
[0097] In 25.87 g of propylene glycol monomethyl ether, & g of a
photopolymerization compound: pentaerythrito! tetraglycidy! ether
{manufactured by Nagase Chemtex Corporation, frade name: EX411), 0.25 g of
a photopolymerization inttiator: triphenylsulfonium trifluoromethane sulfonate
(manufactured by Midorl Kagaku Co., Ltd., trade name: TPS105) and 0.05 gofa
surfactant (manufactured by Dainippon Ink and Chemicals Incorporated, trade
name: Megafac R-30) were added to prepare a solution of 17 mass% (solid

 content concentration). Then, the solution was filtered through a micro fitter

made of polyethylene having a pore size of 0.2 um to prepare a solution of an
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10 added to prepare a solution of 17 mass% (solid
content concentration). Then, the solution was
filtered through a mcro filter nade of polyethyl ene
having a pore size of 0.2 pmto prepare a sol ution of
an underl ayer coating form ng conposition. Exanple 9
15 [0099] In 25.87 g of ethyl lactate, 5 g of a

photopolyner|zatlon compound: 3, 4-
ycycl ohexane carboxylate

ured Dal ceII Chem cal |Industries Ltd.
r ame CerOX| de2021) 0.25 g of a
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T oy co%o& t n ] C2Hs

b r coatlngformng
C(41) 0 +C H2 H2
]!n 26.61 g of cyclohiexanone, 26.61 g of ethyl factate,

photopolymerization compounds: 5 g of 3 4-epoxycyclohexyimethyi-3,4-
epoxycyclohexane carboxylate (manufactured by Daicel Chemical Industries
Ltd., trade name: Ceroxide2021) and 5 g of di((3-ethyl-3-oxetanyl)methyl)ether
(formula (41), manufactured by Toagosel Co., Lid., trade name: OXT221),08g
of a photopolymerization initiator: 2-methyl-1 -{4-methyithiophenyl)-2-
morpholinopropane-1-one (manufactured by Chiba Specialty Chemicals, trade
hame: Irgacure907) and 0.1 g of a surfactant (manufactured by Dainippon ink
and Chemicals Incorporated, frade name: Megafac R-30) were added to prepare
a solution of 17 mass% (solid content concentration). Then, the solution was
filtered through a micro filter made of polysthylena having a pore size of 0.2 ym
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Exanple 11 5 [0102] In 26.61 g of cycl ohexanone, 26.61
g of ethyl lactate, photopolynerization conpounds: 5
g of 3, 4-epoxycycl ohexyl met hyl -3, 4- epoxycycl ohexane
cat boxyl at e (manuf actured. by Dal cel Chem ca

Industries Ltd., trade nanme: Ceroxlde2021) and 5 g of
3-et hyl - 3-( 2- ethylhexyloxynethyl)oxetane (formul a

(41) rranuf actured by Toagosei Co., Ltd., 10 trade
[”0% tor tri pﬁenyl su: %oK. um ?Hﬂi uo!go:E Mwane

S at e (manufactured by Maori Kagaku Co., Ltd.,
trade . TPS1 and 0.10 g of a surfactant

(manuf gCtr ed by ni ppon I nk and Chem cal s

I nc =0 nam; Megafac R-30) were added to
pr hlzsol 4 ss% (solid content

concentrat i on) Then, 15 the solution was filtered
tfﬁ)ﬂmm mcro filter made of poI yet hyI ene having a
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o “e C tomamaeﬁ;gﬁwgmgﬂjnﬁgwmrmam@mmnef
vmmﬁﬁﬂﬁbn and the wei ght average nolecul ar wei ght

w@% ©f standard pol ystyrene) of the

0@88#/'558 12000 nt hesi s Exa la%e%m !9104 reldnby

glokyo Kysdﬂtdwo Qd am) éndi%ﬂ @ufundﬁyl Miz;ryﬁwwae idissolved,

then 8
el peitrdtayitidronn it
@xabisisobutyromitrilesant] 162:gl of trdotiecane|thiol worefadded @ the reaction
HoRMbES : Aftéltirring the solution at 70°C for 8 hours under nitrogen
atmosphere, 0.1 g of 4-methoxyphenol was added to obtain a solution
containing a copalymer of glycidyimethacrylate and methyimethacrylate. The
obtained copolymer was analyzed by GPC method, and the number average
molecular weight (Mn) of the copolymer was 8000, and the weight average
molecular weight (Mw) (in terms of standard polystyrene) of the copolymer was
12000.

- Synthesis Example 2

[0104] In 109.5 g of ethyl lactate, 16.0 g of glycidyimethacrylate (manufactured
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solution was then heated up to 70C. Wil e keeping the
reaction solution at 5 70C, 0.210 g of

azobi si sobutyroni M e was added to the reaction
solution. After stirring the solution at 70C for 8
hours under nitrogen atnosphere, 0.1 g or 4-

nmet hoxyphenol was added to obtain a sol ution
contalnlng a copolyner of gl yci dyl net hacryl at e,
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are-a sol ution of 10 mass% (solid
champl;e‘tmncentratl on). Then, the solution was

gt
m&l Eg%‘g seeée 0 g’u%*an %Wso ?1

1(5011@ cou[nenm}wemmcgom 0:250vg bf & photapalymefzagion finititer:

Kagaku
Gy e e
ERainippen ink anl cblemloalsémomatednm name: Megafag R-30) serey
ke oS R o f 0% oo A e,
é’aé ﬁ"ﬁeﬁ%s%ﬁared% oL o B ABAS b iieion® Bavioo a

iZe£f D2 toiepaeeca selutipnef ansindefayes coatngferming

(Goasposition. | ncorporated, trade nanme: Megafac R-30)

d to .prepare a solution of 10 mass% (solid
concent ration)._ Then, the solution was

g 1a 5549 ok pifvl Jackete; 89 @ of thersoluian ecufaing) 3 Sonahasrof
rmmldxgn%paryhte; |baazythemarylab tand pbatyrslsctonsmietiacniate f
' s 2 U SR RS8O0 o
ok erization W“%F'F Honium trifluorométhane sulfonate
(manufactured by Midori Kagaku Co., Lid., trade name: TPS105) and 0.05 g of a
surfactant (manufactured by Dainippon Ink and Chemicals Incorporated, trade
name: Megafac R-30) were added {o prepare a solution of 10 mass% (solid
content concentration). Then, the solution was filtered through a micro filter
made of polyethylene having a pore size of 0.2 um to prepare a solution of an
underiayer coating forming composition.
Example 14
[0107] In 95.4 g of ethyl lactate, 10 g of an alicyclic solid epoxy resin EHPE
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32 (manufactured by Dal cel Chem cal Industries Ltd.,
corresponding to formula (15)) (solid content
concentration: 100.0%, 0.50 g of a

phot opol yneri zation initiator triphenyl sulfonium
trifluoronmethane sul fonate (manufactured by M dori
Kagaku Co., Ltd., trade nanme: TPS105) and 0.05 g of a
surfactant 5 (nanufactured by Dalnlppon I nk and
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{ ia%ﬁtél
gé[ﬂ'loﬂaﬁbaﬂg tedKEﬁrlr‘radEI %13 ga g&@ %%misif\eﬁi))
%ﬁp Pt GRncentrRlian: 100.6%).950 068 Phatopolymerzation iniiator
5 tmipdmgyisulfoﬁwn trifluotdnsstharCitifohats PninufasturiRIby Widofl Kagaku
z
S i Gadt nding: 11°%1d3) BhIB35 & o M‘nﬁﬂ@w
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pddgd waﬁutbnoBHEW%( concaniratibri) OThen,

bAg hiving a
ity pcinsc e i ﬁ“’%"" fhao

20 t?‘?fﬂmﬁﬂnﬂrret hane sul fonate (manuf actured by M dor i
, Ltd trade nane: TPS105) and 0.05 g of a
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c(mpufncnmnby Dairipplontinioand €hémicalsHheorporateds trad®hana!
Megafac R-30) were added to prepare a solution of 10 mass% (solid content
concentration). Then, the solution was filtered through a micro fitter made of

80 polyethylene having a pore size of 0.2 um to prepare a solution of an underiayer
coating forming composition.

Dissolution Test in Photoresist Solvent
[0110] The solutions of underiayer coating forming compositions obtained in
85 Examples 1 to 11 were coated on semiconductor substrates (sificon wafer
. substrates) by means of a spinner, respectively, to form applied coatings. In
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(0110] The sol utions of underlayer coating formng
conpositions obtained in 35 Exanples 1 to 11 were
coated on sem conduct or substrates (silicon wafer
substrates) by neans of a spinner, respectively, to
formapplied coatings. In 33 order to renove the

sol vent and dry, the substrates were heated at 100C
for I mnute on a hot pl ate. Then, the applled
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Niintiér @<condition ewhizh Wholé wailerigth Bithe tarf itl iradiated| at 60 VWY
Ofan'dkpot #8Ralu® dr'1680 et & fogl%nwllayer coatings (film thickness

600 nm). On each underlayer coating was coated a commercially available
photoresist soiution (manufactured by Shipley Company, trade name: APEX-E)

- by means of a spinner. The coated wafers were heated at 90°C for 1 minute on

a hotplate. After exposure of the photoresists fo light, post exposura bake was
performed at 90°C for 1.5 minute. After developing the photoresists, the film
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(an exposure value of 1080 mi/cn) to formunderlay er
coatings (filmthickness 600 nn). On each underl ayer
coati'ng was coated a commrercially avail able

phot oresi st sol ution (manufactured by Shipley Conpany,
trade nane: APEX-E) by neans of a spinner. The coated
wafers were heated at 90C for 1 mnute on 86 a hot

pl ate. After exposure of the photoresists to |ight,
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Were SERRP e sk ives Bavild o w@zﬁﬁq“@ai fdorse)

S boleg agishgwn i Figs 1. dieapettern.is e patierprin whichithe
uismam)frdw theecameraf ahokPlothe tentb LIRS hiljutént hokdis Tvé times

%P?q Se @é‘ﬁse tﬁﬁﬁ?&ﬁ@b@ﬂ%%%%@
Igrthe centerefthe adjacent hole is one me
aslongasmediameterofthehola The depth of the holes is 1.0 um and the

diameter thereof is 0.18 um.

[0115] In order to remove the solvent and dry, the substrates were heated at
100°C for 1 minute on a hot plate.  Then, the applied coatings were irradiated
with an ultrahigh pressure mercury lamp (manufactured by Ushio Inc., type UIS-
5011MIKY, output: 500 W) for 3 minutes under a condition in which whole
wavelength of the lamp is irradiated at 8.0 mW (an exposure value of 1080




di stance fromthe center of a hole to the center of
the adjacent hole is five tinmes as long as the

di aneter of the hole. Denso pattern is a pattern In
whi ch the distance fromthe center of a hole to the
center of the adjacent hole is one tinme 30 as | ong as
the diameter of the hole. The depth of the holes Is
1.0 pmand the dianmeter thereof is 0.18 pm [01151 In
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sectional formof the substrates wth a scanning

el ectron mcroscope (SEM. [0118] The flattening rate
was cal cul ated according to the followi ng equation. 25
The flattening rate was 100% when hol es on the
substrate were perfectly flattened. The results are
shown in Tables 1 and 2. [01191 Flattening Rate = [1 -
(dinpl e depth a of underlayer coating at the center
ofngﬂgq§)/(hole depth b)] X 100 [01201 In addi tion, no
VOTT® geap i ) ;

AT C WS

so observed 2 L P | ] e

Wi Bl 1 AR |v| . Y00 = D :-. T
ThELKNES ;,% Flani ng Bghe (Oal o Q- Bi as, | so
Depegati&s [sbxanpl g01 600 5H 100,490 100,48 Exarpl e 2
60¢, 200 ‘l 10 Exaghre 3 .-)n 500 OIO 100 100 O
mq o oil “550 100 U'I‘ .ﬁ pl e 510 50 100
105,108 iqnm! e2E) 610 538760 g8 100 ofpExanplg 7
60g Btklo Pogalno 10820 Exabple 8 g 1'0 590 M 100 Do o
Ex@iinia- 4 Sabg 530 Bpb 100 19870 Hydtpl e 117510 61p 0
1080 Xanpl egdd 500 580 40 Iu-o 100 1 (012

[ 1@ 6nTh|§ ess ( m Fllg #- eni ng‘te ( | so

3o Denggh Bi as ¢ arrpl220 0 50 5100

+
Ll o a
G' 't —' VAW, " v -y o v U

.’0 % 100 100 0 Exanple 15 200 150 50 100 100 O
EfEable 2] 16 200 150 50 100 100 O

Im Thickness (nm) qFlattening Rate (%)
-jlso Dense Bias Dense Bias
Example 12 [200 150 50 100 100 0
Example 13 {200 140 60 100 100 1]
Example 14 [210 160 50 100 100 0
Example 15 |200 150 50 100 100 0
Example 16 [200 150 50 100 100 0

[0123] In the underlayer coatings of Examples 1 to 16, difference (Blas) in film
thickness on Iso (isolated) and Dense (dense) patiems was small. The
underlayer coatings of Examples 1 to 16 were excallent in flowability on fine
Dense hole pattern that it was particularly difficult to obtain a constant film
thickness. It is assumed that the solution of the underiayer coating forming
composition smoothly flows into a plurality of holes even at Dense part having
farger hole number (hole density) per unit area on the substrate than Iso pait,
theraby providing constant film thickness, and that consequently difference in
film thickness of Iso part and Dense part becomes small and flattening rate
becomes high. Further, the underayer coating forming compositions of
Examples 1 to 16 were able to flatten irrespective of Iso part and Dense part.

Measurements of Optical Parameters

[0124] The solution of underlayer coating forming composition obtained in
Example 1 was coated on a silicon wafer substrate by means of a spinher to
form an applied coating. In order to rerove the solvent and dry, the substrates
were heated at 100°C for 1 minute on a hot plate. Then, the applied coatings -

37




5 [0123] In the underl ayer coatings of Exanples | to
16, difference (Bias) in film thickness on |Iso

(I sol ated) and Dense (dense) patterns was small. The
under| ayer coatings of Exanples 1 to 16 were excellent
in flowability on fine Dense hole pattern that it was
particularly difficult to obtain a constant film
thickness. It is assuned that the solutlon of the
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P AR i 5 it

wholewaveiengtinefdhe jamp iséﬂsacpdpd at 6.0 p exposure value
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t KB) of 88 and sadiattenyatiorsgoafBaienti(k)rof 8i036 d The undertayer coating
U|f6m€éaﬂﬁrnﬂief§cﬂmﬁ o EXaMplo 'Ioalaﬁtli 4500 \;Hg\%?g?é:gﬁmbmtﬁg?nﬂ
18 “QXR%#HWE‘%F%‘?W%0| e vvavel engt h of the
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20 smeod imadiated witehh umangmpmssummunetaupt(manmmm by Ushio

i} & Boniln 0
O ok A Gt o e v

cofﬂ:ﬂm miliemd) toformi mmmyemmsa@mmmesm@o mhb ar IG}n the

25 aﬁ eje% giﬁg v&%f%%”% uat] on coefﬂwe&k)ma

sp@vlt reﬁa@madndg)q (nmméﬂerandmuaﬁmamﬁybm &> was NgOZO
RPFAR bAderidyer was ferinda i e SdliRd ofunddriags

g o ﬁ%@%ﬁ%ﬁﬁ Bpler i !!%ﬂe%‘iﬁ é%i”t .

senderiayer eonting, dafrdive (R gt
80 Jwﬁ\b w1wmmmmamm t W@emsa
Co dlgh%, acilvil dling immganl.am hedd rbﬂ&c&s ibiekdn) of 1.79
an attenuatson coefficient (k) of 0.31.
Test of Dry Etching Rate

35 r0128] The solutions of underiayer coating forming compositions obtained in
Examples 1, 3, 5, 7, 9 and 10 were coated on silicon wafer substrates by means
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Exanpl e 12 was coated on a silicon wafer substrate by
nmeans of a spinner to forman applied coating. In
order to renove the solvent and dry, the substrates
were heated at 100C for 1 mnute on a hot plate. Then,
the applied coatings 20 were irradiated wth an

ul trahi gh pressure mercury lanp (nenufactured by Ushio
Inc., type UI S 5011M KY ~out put 500 W for 3 mnutes

U nees sPinGéY Espb @R A §; ?émwf:e
BM@ bhg?vdtfwﬁrﬁ#taﬁ o 10D K 5 mingsig on 2 hot plate.
t hiThem prlied cagtingsiweare bradiaterbwith ar vittabighi pregsure mercury
r efafro(it %gﬁ‘;%;ﬁkhmﬁa qw@a@gomlw ms
w@é“??vd?ﬁ@ﬁ ted at
o °S§r? %&gosprmlmf 1080cmfom)4m farmainde dayas coakings (ilen
o ihbﬁness[m&ﬂﬁi) AThe) dey étohing mmmmﬁlﬁmmde&rmm

Ao g AR AR Kb NG
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ijnﬁgam@;%hgﬁ‘gﬁb@m d&nﬁs g 10 Po{tﬁ? rattle ﬁof an
ngdn ﬁﬁﬁ’ %.E'EY g, for KeF
aMHﬂﬁﬂﬁeﬁmm&\ﬂwﬁﬁRﬂ@ﬂﬂnﬂl nufaomredbs:ShlﬁFEsu Cifemical
(E:mo Hite.) uhder@éimilEtodndtidn bs hbeves e %r&&ﬁa@ﬁ .oander | ayer
T@{?ﬂg Thi Slyfiéher X B Boathg ik edripostifobtiings i
GaTpleeds t916warn soated oprsiligon fer substratesy mesas 9f a t o
fepirmap rdspectivelypto fogn applieddodtvgs! O Iri 6rBK R reftfove B8 S6Vint

aaﬂcllJ d thetsGS étﬁl f&Y plate. Then,
e
| anmmmﬂmtmrmmy tmmls-smmm ppmuumoamﬂ:r Mrmfutes

Olifide¥a INGitdh irf far? 'ai!s 0 mW
G o el T o it B R
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u RIE dyseESS0 red
HrB A g Oy

was u?ﬁ%ﬂs dry @tching-gas: oﬂhﬁtresmls iare shavahinffable 4.  in the table,

tthé safabwuy@aﬁ&wms ﬁahé’ bV arfbfidd g&&uni Witcase
r@?%*%?. , t#‘eﬁ?‘%se Borgphy rrade
afaeda@mrfgctmdcby@i heteicalGo.ckidiiunder algilar

dondﬁenphabaf@islrégarﬂéﬂaﬁlﬁﬁ | aser |ithography (trade
6§%0] SEPR430 manuf actured by Shin-Etsu Chem cal
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16

Co., Ltd.) under a simlar condition as above Is
regarded as 1.00. 16 [0129] The sol utions of
under| ayer coating form ng conpositions obtained in
Exanples 12 to 16 were coated on silicon wafer
substrates by nmeans of a spinner, respectively, to
formapplied coatings. In order to renove the sol vent
and dry, the substrates were heated at 100C for 1
mmglgan a hot pl ate. Then, the appl i ed coati ngs
BreH—e A p-gh—pr-essure nmercury
i - type
: 500 Vv for 3 minutes under a
M ch whol e wavel ength of the lanp is
8.0 MV (an exposure val ue of 1080
underayer coatings (filmthickness 0.2
7etchlng rate (decrease in film

: e hese—dnder | ayer coati ngs
V\A'%"masured with RE system ES401 manufactured 25 by
N[Tabded}Sci entific Co., Ltd. under the condition in

I C etra ANe WS USe as dry etching gas.
. the table, the
fgéresponds to dry etching rate of an
)ghi ng I n case where the dry etching rate
§i st for KrF laser |ithography (trade
BPagunuf actured by Shin-Etsu Chem cal Co.,
-a—s-r-m-m—s‘e—co'rrm-t-rmr—as above is
[0130] 39 [Table 31 Selectivity
Ettmgmn&mpmamammtp dfihe wdaripyer ®atingspobtaingd froe
7thiuﬁhae iA§ composhidre of Exampies 1[.01317] glarmoite

S i 148k e or ot SO e mear
tha t in the process in which the base of the substrate is exposed after
development of the photoresist formed on the underlayer coating, the underiayer
coating is removed before the photoresist is scraped out.  That s, it is
suggested that the developed photoresist pattern can be transferred to a

substrate accurately.

Brief Description of the Drawing
[0133] Fig. 1 is a sectional view of an underlayer coating formed on a
semiconductor substrate having holes.

Description of Symbol

[0134) Symbol a is dimple depth of the underlayer coating at the center of the
hole. Symbol b is depth of initial hole on the semiconductor substrate used.
Symbol ¢ is the underiayer coating. Symbol d is the semiconductor substrate.



Exanple 15 1.12 Exanple 16 1.33 [0132] 8 it was
confirmed that the etching rate of the underl ayer
coatings obtained from the underlayer coating formng
conpositions of Exanples 1, 3, 5, 7, 9 and 10 and
Exanpl es 12 tole was hi gher that of the photoresists.
This resultneans that in the process in which the
"base of the substrate is exposed after devel opnent of
t he photoresist fornmed on chaMsgder| ayer coating, the
underlayer 10 dating is renoved before the

otoreS|st i S scra ed out. That 1Is, [ S est ed
pHat t Han fopming;compesitien Mﬁzﬁ\wﬁ%ﬂt iradiation

t an mmﬁerlayad cbating used hshnahdemyenubd photoreBist infa lithography

SeCEIO Vi ew an unaegf’aﬁer EWMEZ&( %aon af
Hﬁﬂﬁ? &m§ﬂ5§t iption o

Synbol [0134] Synbol a is dinple depth of the
L
: m;};wesam

1mm&mrwd9hbamomepbmdiﬁdmiﬁﬁamnpom tion for
formng by light irradiation an underiayer coating

3+ hog BANyKeHeE Sdngomiad Reepeen AoEoRing to dim 1,

swherein the polymedeable sabstanosis agiolynesizalio icpmpouadibindng at

ﬂﬁ?@“ﬁmm e ’fg‘%%@?‘““‘é%“a%‘??wa‘ o

pol yneri zabl e conpound havi ng at 10 Ieast one
At | ONiTRe RRASHEYSE &f&%& f8rfiflg oRpdbitR fhg!tB @laim 1,
)

AR ”s‘?wﬂ%an pupstnceds °2=nbmm%a€%a§@#€%\*gﬁ+saeﬂ
faneraatignic pelymsrizakle reactive orawg, and bephetopolymerigationinitintor

[i® b Ypioto-Ziohie polypsdrizatich intiaforpoymer i zabl e conpound
having at 15 | east one radi cal poynerizabie

et hyi enji cal | y unsaturated_bond, and the

Shot opHig Hederiayer coating formingrompositiop aseerdingde sligim 2,
meigyein the pelyrasrizable corbpound. haVing at ledstionscatidnic polymerizable

4 civE Yroup R S olyniitiz6e Yorhpdtnd Raving'2 T 4 epoxy rings.

6.  The underlayer coating forming composition according to claim 2,
wherein the polymerizable compound having at least one cationic polymerizable
reactive group is a polymerizable compound having 2 to 4 oxetane rings.

7. The underlayer coating forming composition according to claim 4,

wherein the polymer oompo_und having at least one cationic polymerizable
reactive group is a polymer compound of formula (1): :
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wherein the pol ynerizabl e substance Is a pol yner

conpound having at |east 20 one cationic

pol ynmeri zabl e reactive group, and the

phot opol yneri zation initiator is a photo-cationic

polynmerization initiator. 5. The underlayer coating

form ng conposition according to claim?2. wherein the

poyneri zabl e conmpound having at |east one cationic

pol yneri zabl e. 25 reactive group is a polynerizable

conpgﬁpdéfaving 2 to 4 epoxy rings. 6. The underl ayer

coat tng form ng conRog ijtion according to claim 2.

wher ei Q) | ymeritz Ie conmpound having at |east one

cationic p nerizable reactive group is a

polynerizab conpound having 2 to 4 oxetane rings. SO
7., Jhe ungerlayer coati ng form ng conp05|t|

adnformuiad1}, & isadinking groupranstituting = polymenba d@@m&m@ direct
hdondh or afinkieggtoupner fomule@(@)c pol yneri zabl e reactive

group Is a polyner conpound of fornmula (1): 41 +P- cl-~

n f ﬁy (1), Pls alinking group oonstiftrting a
pon ckbone Qls a dlrect bond or a linking

group | a (2) - (2) Q_.obinformla
(2), Irﬁbrng group constituting a pol ymer
backbone a direct bond or a linking group. 8.

The underla;er coating form ng conposition according

t# femia{z). isva énidnghgroup constiluting & p9lyrerbackhoner Q Is a direct
|mng§m derivative thereof or an 10 organic

group derived from an alicyclic conpound or an

aromat ¢ conpound is a single bond, or an or ani c

géoup giferming eampgsitiorRecaiding to Hend.

%ﬁbiarutm‘mulm{dlamﬁﬂﬂhbé ' thﬁ%reoforan

IKyiene groap,
amé ‘ﬂ%qg&? (127 d#P or (N
A A

thrI ayer coatr ng used as an underayer of a
photoresist in a Iithography process of the

f 20 deyv
RNl A ieHayer Soating Johning composition acsording b clairh 3 r 4
wherein the Photo-caticnic polymerization initiator is an aromatic sulfonium salt
compound.

10. A method for forming an underlayer coating used as an underiayer of a
photoresist in a lithography process of the manufacture of semiconductor
devices, comprising the steps of:

applying the underlayer coating forming composition according to any one of
claims 1 to 8 on a semiconductor substrate to form an applied coating, and
iradiating the applied coating with light to form an underlayer coating.

1. A method for forming a laminated structure of an underlayer coating and
a photoresist used in a lithography process of the manufacture of semiconductor
devices, comprising the steps of:

applying the underiayer coating forming composition according to any one of
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appl yi ng the underl ayer coating form ng conposition
according to any one of <clains | to 9 on a

sem conduct or substrate to forman applied coating,
and irradiating the applied coating with light to
form an underl ayer coating. 25 it. A nmethod for
formng a |lam nated structure of an underl ayer coating
and a photoresist used in a |ithography process of

t rodaims it 9un & Seritorditior Silsktite o forftPin Siflied

co%gﬁon m)@] Q{O a@mﬁwcﬁmﬁb:ﬂlifm

c dantri aghotoresisti at| ng the applied coating with Iight
to forman underlayer coating, and applying a

pggt Io:&il sﬁ ngg& ﬁl on .on tge undert ayer %ﬁl %nd

ngammwmfmmmmmmshglﬂm stegs o hy

phﬁﬂﬂﬁﬁ thé’ﬁndé‘ﬁy%ﬁﬁifdﬁh Qégi& %tdjé‘tw érfdof
coa In %Pﬁ‘? ?'@’Eé@ ﬁ?ﬁ%@ igpdiating
awﬂedmt@g femnamundnrmmaﬁm.e to form an

aamlyingi aqmtdreast compasition b the urideHAer 2BMrigoshdwtihg it to
v\ﬁ,},n for m an undertayer coating, applying a

0 eshs cérrp03| t| on on the undedayer coating and
Feosing FacRer SuBsicate paaied with dhe lergyen oati

ng and
sﬂamphotuhsistduliglm ate coat ed with the undedayer

_ devercgﬁ’l nggtphbgﬁzot or es ?s'uPeH W exgggurlg to

light. 13. The net hod accord| ng to any one of clains
1MB.to Immmmmmmmwm wihiesin thea

SliSsHidEor 84b @ﬁ%aghﬁﬁhgaﬁﬁggfin aspect
fﬁ@ﬁ%%i@lﬁﬁ ﬂh!t/(gl aneter o nore
wherein the light irradiati onel gf cglr ?: gg égttgyllsi ght

Hayi ngTkRe WRtRIdRRSERIIN to bRy ofdof QalftC104® 13} wherein the light
iradiation is carried out by light having a wavelength of 193 nm to 700 nm.




