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DESCRI PTI ON UNDERLAYER COATI NG FORM NG COWPCSI T1 ON
FOR LYTHOGRAPHY 5 CONTAI NI NG COVPOUND HAVI NG PROTECTED

CARBOXYL GROUP Technical Field [00011 The present
invention relates to a novel conposition for form ng

under | ayer coating for |ithography, an underl ayer
coating forned fromthe conposition and a nethod for

form ng photoresi st pat se of the 10
under| ayer coating. In ﬁ?%ﬁmﬁe present invention
rel ates to an underlayer coating for |ithography that

UNDERLAYER DDAEN r j < i ve coati ng
f CONTAYRINIG d@ﬁﬁéﬁ%ﬂ%&%@ﬁ@ﬁé&%@ﬁim HOGRAPHY
froma sem conduct HYING RROTECTED CARBOXY L GRESUP
formed on the substrate in a |lithography process of

a flattening

Tedhmicwiijdjgct ure of semi conduct or devi ces,
for flattening a 15 sem conductor substrate

["Eg@f mg Ffexra iavention relates tega hovelpsoryessifidttor formin
Loyt omatig Yoo @GRt LA UnterkEleaiE 1.0 SUBT dlces
OBt Pshd b3 sem onauct of | =T e
u"lﬁnﬂer heat| ng,” and "t'h Pheiaresisi pattereby vsealfithg

SHAYSIPeabingos in additions thegrata ik ﬂéﬂ%ﬂﬁgﬁo %0%}.3295,,9,
coatiry forieh phfﬂiat(:?ﬁ!ﬂeﬁ% t(ﬂa under{gpgyer coat' '& .
for%&&ﬁ&ﬁé' 'ﬁﬁﬁ Br gsent | nvert | oh aP_é-[ Sygiandi-xflective coating

CONPOSPT T OTF 8ol EXPRFIWE itradiationylight frond & me&fndugtor
o1 0 et 90 ETASESh Wi syl P b prcess

Convent | ona??y,g&?'koﬁﬁgcf‘?é%&?@@ﬁuﬁ datienipg coating fort fettening a
53"&‘891‘@%%@ fiibsttate havingareenngss)a boddiRaoPBReEhEY 2
contdminatien| ' .. Ih
senﬁ?éﬁ cﬂj'cgfg %ﬁ}ﬁé&?‘i&ﬁ%ﬁ ?8%?8%#&%’9%5 gepersled §omya
comil! fgrg" U@a‘i mgﬁt Kiigaunder heiading arsd tiHe Kika, ?n undedtaﬁer

tiagh i o8 fRmintf .waf er, or the
for fbirkitg tREr nﬁ%ﬁg&#;%;%ﬁt i ni f"a"‘g‘z" %ﬂ%@%ﬂ%ﬁ'ﬂ#oﬁ ftethod

rays. t hrough a 'B_Htt iy %P&S@tlm@tﬂenmehwsﬂaa
im0 rf%fgg@'"@mdmm cdatiiforitnsipsShPiafl ah'bel Gsed for

rn,, and etchin €
%ubst r 2?2 u;’?‘ngg‘?‘ﬁgﬁgﬁgf%?élﬁg{}a attern as g
t hereby form ng fine unevenness

protective coating,
Backgspurd poindi ng to the pattern on the surface of the
00 ver, in recent progress in high
[ %%’f‘%ﬁ?%ﬁm b maliiachie, of sevieansuctorsfavicess niieren
"f""f:_t' Bﬁﬂﬁaﬂg@my winsaqshmamrbeemarﬁ%aiggeyme
micrdepictesy i er bea 3'nm _has
Pats 2 prBcessihy nielfiodBhme i e Maninaea tin semting of a

e

f:hotf:?ggigt 3R 2 SSpidndtor sctefeate sunl@s a silicon wafer or the like
imadiating actinic rays such as ultraviolet rays through a mask pattern on wh.ich a
pattern for a semiconductor device is depicted, developing it to obtain a
photoresist pattern, and etching the substrate using the photoresist pattern as a
protective coating, thereby forming fine unevenness corresponding to the pattemn
on the surface of the substrate. However, in recent progress in high integration
of semiconductor devices, there has been a tendency that shorter wavelength
actinic rays are being used, i.e., ArF excimer laser beam (193 nm) has been
'taklng the place of KrF excimer laser beam (248 nm). Along with this change
influences of random reflection and standing wave of actinic rays from a ,
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i nfluences of randomreflection and standi ng wave of
actinic rays froma 1 substrate have becone serious
studied to

probl enms. Accordingly, it has been w dely
provide an anti-reflective coating between the

photoresi st and the substrate (bottom anti-reflective

coating) in order to resolve the problem As 5 the
fr,oma viewoi nt of easy of

shstirate haes bi g
gggiegr;#??éiesg@q‘ngﬁi?ﬂg%?@%@r aficenedingly,dt hee hedh Wide!
on or ganl & AREN-AbHESeclixecuating RaweER s Bhof oLl ANt .
%&Fgﬁ hgttoubantirefachng VBT corrpoung 3ﬁbﬁe§'ﬁ€a”d the
the kati-réMsctivy Ry rrentcla%n '5%6%9" fRdeselve thepeabigmi C As
S0, Lype ant| -'ﬁ%’fflr%"@tq Viewpoiat ofigasaut tgk ar tHa .0
C %ia rqgéﬁ a ) . . ﬁ{e éﬁny
“gr otp' BENF faye beesddneom By RS A RILAN.pUD .and a 17
lightathsbrivigg subsBINLE qu e N ecﬁé € gﬁ%"?ﬂ%"gﬁ)m@ldalofa
meRBbA nt ant| -reflecip @g"ﬁégpmeund\amgne k8. For example
iy ar oxy%spg? Hlﬂﬁi_edaﬁthg agrylicdesinitpd agufrgﬁ)é‘gdvg%%ﬁgu 3{;{{" :
rocar ety o o B ol ot st
incl ude high a@lﬁﬁ%\‘ﬂ! ?@im hpet ardicbeate a6 ki -
“YIF’E‘I?Q’FQW&H biieg AicrosslinkingrebBRorPRRLRTE5! Shrd 5‘%’}@‘*“8‘""9 a
the samegneleagleubl e i n phot or esi st so?vent%g'ghtr%%(”bmg group in
' }- f ol | | 15 bst f th

::g'rﬁ’g‘f’#érfégg ggﬂf%fi%%5&3_aﬁmﬂe§§,§££§.§f}n§f;§£ rﬁ}si st
Iaym?gxigﬁ?ré mh f" resi.é?ﬁqls éﬁ @gntaepﬂ})&&:@ﬁhrt Ehgtolrggist
subg der tfo sopve i_@]%?f@éf?i&@h’ﬁﬁﬁ)dm diffusivatoiiew RSERIRS
ek anting. oy ol WS Ealobl bBhpss upne
In r&QpR S, i'n?' r oﬁgﬁe@? 'Jniﬂ' &??S’E?Q ratadhan thepphotossist, 28,
MthD'ﬁg?ag%% e!hP sglyelinteesarmention déay&gghg%gg%gnﬁéear
constm&@ggé,us&i np%egn. ﬁ!r"g%?%ré ﬁ%@%"é:ﬁggﬁéﬂ 'tﬁ'@gﬁmeni ve
DarSQat | ng s c?')g 8° dMeteanasst matesiaharichio apply Muzaspect
by e lerctrn e oY Hiihi SnSfE hac e
refledi vgéw). e et Damasclie| nrageas, Visheleg ape forved amd BE ant-
Thergfgpgpgilgg@fom aisubstrate having 'arrg%ﬁ gg’p_ga &g med on

&, dbe BatieenécthesdatRh9or aén“g lﬁﬁﬁsépl!opg;s is l%%\l/frred o thalv:

filling Pirbhé ¢ anbe il
g B opeSLoy w88t cerike Hlocmitsautgapn natenmps ey B)
hga @‘p@oqtm aan ben formed 68 HY sYfsdeSof %ﬁr e r¥\4 ti_;qa likg;

Howwa;it@ﬂifﬂéuﬂ@%é%n fill |é}% prope 9%@ kg ng
subst'%goﬁer.t 6 has been A s B@fe'(l e amtbreﬂe@ﬁuerpbatiﬁ@bﬁrﬂ
e UrteRe & high aspechrationand B0 rdcenteirsl fatosidl \M}ﬁ j
emphasis dodilling prope§ br faftes CuCT Or s o o) BUr
rf@ftefig brdperty Has Bea eveloped (see, for
examgl€ Patent Documents 1.2, 3 and 4). '
in additror!, in the praduction of devices such as semiconductors, in order to
_redflce poisoning effect of a photoresist layer induced by a dielectric layer, there
is dlS(?l?sed @ method in which a barrier layer formed from a compasition l
containing a crosslinkable polymer and the like is provided between the dielectric
layer anf.:l the photoresist layer (see, for example Patent Document 5)
:rsd metnhone-d above, in the recent manufacture of semiconductor devices, in
er to attain several effects represented by anti-reflective effect, it comes to
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reduce poi soning effect of a photoresist |ayer induced
is disclosed a nethod in

by a dielectric |layer, there
which a barrier layer formed froma conposition

contai ning a crosslinkable polynmer and the like is
| ayer and the

provi ded between the dielectric
B;_]é)vti%sesist | ayer (see, for exanple Patent Docunent
. anorganit vhged; - ip the recent manufacture
olganfybaiAPGE B ot ?s(,’gt'% ?0’8?%@@1@ evmpositisr Bhlining an
i f‘r%Ct S repre ﬁm"oﬂlsﬁmqommw%hbwa@fd‘rﬁfé h{? -
C8hEs 38 @N underiayeref the pNoBsHak St Unger lLayer CoaPlRtpresist layer,
Heoforednke 6p @n@é}@g ition contaidrny 'ARrdestgsatisty required
- bet ween g'é?ﬂ%cfg'é‘tvbfchsthbﬁivag@ R .
R %@St ! c:%asgd itis
hotore PQF@F‘!OP nevaunderayks cagﬂ?l@gjerl ayer of the
Cg'htﬁlecﬂther band,/h")ﬂundéﬂﬂ?ép%a%f%%at L STy required 5
contafrin %?'15 nder | ayer "HQ'QWPMIOMfdMRhography
krgci&\/?irs fy 1 P havingia cambaxyl gadupearsd éﬁﬁphéfg (}.% thereln i
(588, ﬁ@vﬁxmnhielmem@@a},ﬁgﬂsﬁ On the o FAtRsthergin is
under |l ayer coating form ng conpdsition for |ithography
i.nin conmpound havi ng a carboxyl group and an
e Qo il trdra
Pﬂtﬁvﬁmmér)t.z:m:m 4&?00urrent 1: JP2000- 294504
Pata n . JP2002-47430 Patent Docunent 3:
P p‘%%%ﬁﬁ%mgﬂs@@aamm 4: WD 02/ 05035 panphl et
4 mumewomzfaszz%ga,g,ﬁggp 15 Patent Docunent 6:
Pammmg-gﬁggﬁzgs ,sclosure of Invention
Pat@é?@' ens t? be SOI<i Ey the I nvention 20 [0003] An
ob] eCEUTENE AW 84090640\ remipisiar i s to provide an

under | ayer coating form ng conposition for
t hat can be used for the manufacture of

Disdibs
P @em'm%%fﬁﬁ‘g Boevi ces, and to provide an underl ayer

FOR'BENS tacper solved biydiys pantibhat  causes no i nter i xing
[0008] 14 ebjs rSledayel  2pplied and forned as an
P 1 i g%’?ﬁgij&éﬁ{éﬂ‘fﬂ@"g i fyaravide at ahidagayeticdating

E@i%ﬂpgas q for IReogriaphyp tiesticain beAliSsd far"’lﬁél n%}gﬁ?t
semgadduttay devieedtqipio’ T{SH:W @gq RSyt coatig-fordt HE one
causBE 4o ihArgh '25%& | 119, E‘Jr herer 6f Reatingfosdthographhp that
8 10 InfehiTihang with, pgoaogeqmdayeieameu@iﬂfoﬁgsa asAPLpSH
layeriagid that hag adndly dhelchiy 288 cHSEGrd Pl i Under | ayer PP
_ _ ] paréd’With the photoredist |

and sintihderflyef Ghatifg Fo?‘?ntiﬁg? gomposfﬁ f i o
costin, on for forming the underiayer
:::er, anather object of the present invention is to provide an underfayer
- :;g f?r limograf)hy that can be used for an underiayer anti-reflective coating
! Lrs . ucing reflection of exposure irradiation light from a semiconductor

;lth ate to a photoresist layer formed on the substrate in a lithography process
0 .e manufacture of semiconductor devices, a flattening coating for flattening a
semlcofldur:tor substrate having Unevenness, a coating for preventing
cant:ammatton of a photoresist layer due to substances generated from a
semiconductor substrate on baking under heating, and the like, and an
:nderlayer co?tmg forming composition for forming the underiayer coating

urther, an object of the present invention is to provide a method for forming
underlayer coating for lithography by use of the underlayer coating forming

09-29450dh0wn (see, for exanpl e Patent
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for reducing reflection of exposure irradiation |ight
froma sem conductor substrate to a photoresist |ayer
formed on the substrate in a |ithography process so of
t he manufacture of sem conductor devices, a flattening
coating for flattening a sem conductor substrate

havi ng unevenness, a coating for preventing
| ayer due to substances

s itiont 2 resi st
Rt aGhethod}8} ‘%ﬁ'a'ﬂlq 8 Pheimresistpattern. bk fishther, an

ggﬁg%a@ﬂromta sem co
d HMRgentdnention is
orurior g?fmwﬁmcgz:’g? Mt g thg s face o
resighiidigmetsy &uf Sher .. an obj e BFSPRE rgtie sbawn in

gP8{f-de a method for forming

Invention Is to
under| ayer coating for |ithography by use of the
and a net hod

Mﬁmm;sefvi%teimbfe%m ng 3 conposition,
[6du4 fﬁkwﬁgﬁ hgg&rﬁ&gi st pattern. Still further, an
. 0bj ect INedagmesert d ' met hod
v Shtq"ﬁ gegerly inyestigated! 3f s f aé'tﬁt*gﬁﬁ%?'ﬁg 3':3% Pregent
underiayer By &hn A 125) ect Fateo gﬁt&n hey found that an excellent
"Wwi aﬁzq il g? f‘img? fremea camam"f&hﬁﬁhéié?oﬁﬂ& q

r P[ 0002 protekiedg-drbexyd B sngﬁgn jﬁ%ﬁed rng af%’ﬂ' ngwo r;r

inv {'!ﬂ’cﬁ'

meneeepoxy grogpgccount, the present
investigated, and as a result of it, they found that
Thgn excel l ent underfayer coating can be formed from a
dpInttineentionncRites fp nd to having two or
-aﬁarfﬁspégg&@t&ggﬁwa&%gg?gu @‘Ldaﬁ?a’ % onpound havi ng
two or nore glingrrasming sempokiuR Ao |
COTPRYISIAGS to the fol | owi ng aspects: 15 - as a fi ?fsitt)graphy
' form ng conposition for

a compeuhd Halindg e d tin
l'i t hogr aphy con%ﬁ*gfené&?%cteaﬁﬂmﬂﬂ' Qeoups @f forngls (Fpr
prot ect ed carboxyl groups formula (1): Ri

and R3 are

-COCOR4 OHCR3 R wietein RL, Rz,
i ndependent | y -of—-Qhe- d]y gentomor Cl.10
m er)R and R4

al kyl group, R4 ifg Cr- 1ankyI
t oget her may forr(Da ri r]q

. RZ
:I':;reln Ry, Rz,-and Rs are independently of one another, hydrogen atom or C
group, Ry ls. Craoalkyl group, or Rs and R. together may form a ring; -
a compound having two or more epoxy groups; and '

a solvent;
- as a second aspect, the underlayer coating forming composition for lithography

acctording to the first aspect, wherein the compound having two or more
protected carboxyt groups of formula (1) is g polymer having two or more
protected carboxyl groups of formula (1);

;as ?d tlhlrd aspect, the underlayer coating forming composition for lithography
ccording to the first aspect, wherein the compound having two or more

protected. carboxyl groups of formula ( 1} is a compound having 2 to 6 carboxyl

groups with a molecular weight of 1500 or less;

;as a \:ourth aspect, the underlayer coating forming composition for lithography
ccording to the first aspect, wherein the compound having two or more epoxy



20 a conpound having two or nore epoxy groups; and a
sol vent; - as a second aspect, the underlayer coating
form ng conposition for |ithography according to the
first aspect, wherein the conpound having two or nore
protected carboxyl groups of fornmula (1) Is a pol yner
having two or nore 26 protected carboxyl groups of

GRS fa 2(dolymer BSvi ird aspect, the underl ayer
caahifkg, ésﬁbgr;gg@ %‘gﬁ%gﬂ)f}?mémm@gmphy accordi ng
to the fi ' a3p dederayercoating hemiag s g’ﬁ‘EiI%Vifn% WO
HieohHng to theofiest hepedtanharsih ¢ ?&HS of tormi-g e mhpsmwhy
QIO"WWCB@AEBUE?% ) % car bo'ﬁi BPYash Bavingwe or more epoxy
5 oqugglgr?r wei ght '8 g5 &rto eBoX)sgroup8with & MILQular weiah
aspect! '¥8F¢ under| ayer coating form ng conpositi on Fopeignt
'ﬁﬁt&ﬁgﬂmﬂmq,qg@ghgé o the first aspect, wherein
atEfdrRTBgHE g nav! 19 e &0rgHBg pompogitionrter ithoBraphy
pol ymer “havi ﬁ?@%smdmherei@me/paymé@% a3y 5
Pé’iﬁ%@@ﬁamwyb@m kY ' or,m ng. compo (Y dROfe
: p _Pénrﬁﬂé‘w"igﬂf dhse !
folrnulaqey.aphy according to tife Halymg Bé!‘ﬂg ansteuatinral unit of
t he conpound having two or nore epoxy groups is a
conpound having from 2 of 1pP0 or less; to 6 epoxy
groups with a nol ecul ar vveigﬁ - as a sixth aspect,
t he underl ayer coat '%@L conposition for
l'ithography accordi t '%‘econ@ékspect, wherein
the pol ymer having two Jef re protected carboxyl
groups of formula (1) isza r having a structural

10 unit of formula (2); R5 Cj (2) 2C0101HO
R2-C-CGR9 R3 0 R4 whgrei QR , R2, Rs, and R4 are as
defi ned above and Rs idlhydrogen atomor nethyl
gr oup; Rz‘—C'—C*R.,

[l
R3 IO
R4
wherejn R1, Rz,

15

Rs, and R, are 2 i

ety g s s defined above and R; is hydrogen atom or

l— ma:s a se'\:enth aspect, the underfayer coating forming composition for

moograp y accordin.g to the fourth aspect, wherein the polymer having two or
fe epoxy groups is a polymer having a structural unit of formula (3):

',:35
te-c) @

2 C=
C‘) ;

H [_H
ZC‘—C\—/CHZ

- as an eighth aspect, the underlayer coating forming composition for lithography
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- as a seventh aspect, the underlayer coating form ng
conposition for |lithography according to the fourth
aspect, wherein the polynmer having two or 15 nore
epoxy groups is a polymer having a structural unit of
formula (3): RS +CC+ (3) H2 GO H H2CGC >CH2 O -
as an eighth aspect, the underlayer coating form ng

enepding tto e tHiFd Ld 5 according to the third
Fﬁ@%q c%%gr e,i r? %%&ggm%ﬁhmﬁeﬁﬂwtﬂmmg from 2t06
.pr ot ect &d ~CaY FERYPS §f tumula (1) fvaitha h@oléét)lai’%&%rg of 1500 or less

! |pumndmefifoithulaf(4§;500 or less is a conpo

formula (4): (X)n R~ COGCGp-RM OHGCRI M R2 s
wherein X is hydroge‘ m C,-,0 alkyl group, C .,o0
cyano group, or hal ogen

al koxy group, _mt group,
group, mis Integer of 2 to 6, nis an integer of O
to 4, mandfin sati $fy a relation of m+ n@f 6, and
when nis 2 Dre;, XS are fgntical wit r
different fromdc %her; - jas a ninth aspect, the
under fayer coating{f Q- —G@r:p.o@'.t_L or lithography
10 according to thg fghi rggasqect, Wh& n the conpound
grouggnof formula

having 2 to 6 prote d c X

(1) with a nol ecul ar wei ght f_ﬂgbb or less is an

i socyanuric acid conpound hg¥%ing 2 or 3 protected

car boxyl groups of formula P, - as a tenth aspect,

WheraiR. X8 chybioogdroateini @ Y o R Mot se 1N
A o
g gi ni.%u t he unaard-&y & ispmintegerai2og) reigrmmintdders 0 1o 4
1 PRI grrgltipnaaf o rch R tapid ' i ‘
‘ ‘ , when n is 2 or more, Xs are identical
with or different from each other; ' -
; :s adljunth aspect: the underiayer coating forming composition for lithography
> rc:;)r ing to the third aspect, wherein the compound having 2 to 6 protected
= ;xyl group: of formula (1) with a molecular weight of 1500 or less is an
nunc acid compound havi
o p ving 2 or 3 protected carboxyl groups of formula
- as a tenth aspect, a method for forming an underiayer coating for use in
manufacture of semiconductor device, comprising:
::;:lzing ﬂf1teh un:leriayer coating forming composition for lithography according to
Ne of the first to ninth aspects on a semico
At : nductor substrate, and
- a: :r; eleventh aspect, a method for flattening surface of semiconductor
Substrate having hole of an aspect ratio shown in hej
at n height/diameter
comprising the steps of: ? ot ormore
applying the underlayer coating forming composition for lithography according to
any one of the first to ninth aspects on the semiconductor substrate: and

baking the semiconductor substrate after the applying step; and

- as a twelfth aspect, a method for forming photoresist pattem for use in
manufacture of semiconductor device, comprising the steps of;

applying the underlayef coating forming composition for lithography according to
any one of the first to ninth aspects on a semiconductor substrate, and baking it
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any one of the first to ninth aspects on a
sem conduct or substrate, and baking it; - as an
a method for flattening surface of

el event h aspect,
sem conduct or 20 substrate having hole of an aspect

rati o shown in height/dianeter of | or nore,
conprising the steps of applying the underl ayer

ﬂndaﬂmr@ggﬁﬁ?i tion for lithography according
foPmi f.the fit'st to ninth aspects on the
gem%ﬁ@ﬁ&gzit Bt af the umdertayier ngafilie sem conduct or
Serieond dreto Bt St ' 25 - as a
thewphbtdresip ”'ﬂ,@ml QOﬂ forc‘t?‘%)éﬁgnfj r‘@ﬂbﬁﬁ'&lmd@gager coating and
for facture of sem conduct or

se |
O%g‘%kglﬁgﬂ PSXpgsingestep.eps of ., appl ying the
under |l ayer coating formng conposition for |ithography

. any one of the first to ninth aspects on

%ﬁgﬂgﬁgtc?n substrate, and baking it I6 to form ﬁn
aye i i rdpgg t
inveretior @at/reﬁrdmfg l%nggggggﬁ%gg %?ﬁtj@(il ?&Eﬁ@%&g@lﬂ%& 0?’ rt]he P?esent
rate cover e n ; .

rag%%%%rﬁds‘ﬁ"m Blietoresists| ghd cagss ng?;’@}&%i | nB@alg:? Hrdl*%gchmg
Tl'@“mﬂayesw@ﬁng @‘rﬁm ot 5{}@ I g\ﬁn_tl orﬁgoﬂggf ?FFgESlsts.
invéhﬁsﬁlcg}geg,sé: atl ng Lot N9 T o iYilthegraphy of themresephy

of the presentien SpeandUcter substpateidlPRoleX SH bt rat
_T_:‘ﬁ‘ﬂﬁé’? height/diasastengf { lapindias a hi gh dry etchi ng ras?% ratio

N e o nd C o e
e o bl Ak g o iskrcipe RhoamaRhycoTine prasim,
&na 2 fichiingcpropesty ofsidé Ro@S At pbOIERLO

(gaphn Mﬂmé&fﬁbbﬁﬂoﬁcéﬁ‘ﬁh%&g&% t or substrate ﬂgﬂ‘#'ﬁ?[’ce of void
holépltﬁéﬁgﬂ ﬂ?sgﬁact ratro = Sl _eﬂ qﬂﬁ"@_ﬂf‘ﬁ%ﬁ gﬂaubsh'atb_ ates having

of nore. YA %ﬁ?o‘grﬂmﬁsﬁtmiarmdﬂbemWRﬁb&b
unifogpity. t Hheretgraygeid It:’m‘)%s‘?!‘&‘f%ﬁteﬁ? d'éﬂ_lvent h%? can a?ﬁg@] n
proseshitsfudd b B GPRL o O 1ol €5 IR A dermed cven intre
I 3550 5 poncentamenemaaorpront e b B
compabsition ifon [ithé fi resi sts ?%lﬁkﬂé&%?ﬁg?% ling,
e oo MASHARAY Shais RSt Sorage stabiiac
“"ﬁq@%‘%‘y Y§heealing fosmingeompesition m&itﬁe@a h{ of bife
oo o G4 e

i sent . nventl on ca i -
refledtive ddamgf 55:%5:?{" § G964ing.@nd a coating for preventing

co taun_de{,l ay

Con mination of a photoresist layer that is called resist poisoning, etc

- Irti;equently, the present invention enables the formation of photoresist pattern
in lthography process of the manufacture of semiconductor device to be carried

out easlly and in a high accuracy,

Brief Description of the Drawing
[0006] Fig. 1 is a sectional view of an underlayer coating formed on a substrate

having holes, in which symbol a is dimple depth of the underlayer coating at the
center of the hole, b is depth of initial hole on the substrate used, ¢ is the

underlayer coating, and d is the substrate.

Best Mode for Carrying out the Invention
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conposition for lithography that is excellent in
storage stability. Further, the underlayer coating

form ng conposition for |ithography of the present

i nvention can form underlayer coatings that can be
used as an anti- reflective coating, a flattening
and a coating for preventing 25 contam nation

oati ng, . , :
SRS vt 3 OGSt e
enabl s&tqﬂg #or mﬁugﬁiﬁﬂiﬁ'@dﬂ@w@nomﬁ:mﬂmbﬁrboxyl ro
?i?’ﬁ%@?é&hf@mmmmwn wERR HGIE e HoRy 3 ot
iy coaE i oG i 1L LA e ahent
o '6%"6%? %“?é%@g sc;?ngrzgio% F@%% on pt therpresentrinvéntion ¢

%51 ntrealighti
a&‘éétﬂhﬂjoacid f@ﬂlefmo@ subst lrra;tge I?au\??ﬂgg Eg'ﬁ@g Eﬁ%j,ﬁ‘é’ %I;”fa fant.

j . ml.e depth of th der | ti t
:?ié’f%ﬂ%&’*é?f 'Sl bl o thevmdartdyeotommrig fiigi'iirlfﬁgfcﬁsggsiﬁon
c;n i ogé m%yrqttbemmntmmnb{ws nép éﬂ%ilwiéﬁ%tgi SLiongras each

an . e Tor
R B Sty iber Piler csompig canto ogo.1 10 70
co_nﬁ’og,i‘?sBrW? o3 1@ mass,air 10w 30 ARABY, IRYEATI ON
spgg{ﬂgmihasoﬂdmgfe% ﬁ\;@‘éhlggﬂt &@pgg:rﬁﬁg%gﬁg%ﬁggay&m
.T.:or gfer fiting ét)‘)?r)lr/‘nBé?igﬂgggrolgﬁagfélP pifinemwhioh fiasolviit id axdiided.
© GERR AR & Miengomponis hxving t#o driio Fothed TUE Aty
of gggﬁ@gﬁhggﬁe ﬁﬁ@hﬁh%ﬁ%@?ﬁ%@ébm“ the solid
co asSYROT TRQRes far exanusle: 8@ te dbi o
or 9%?&299 mess%; oat ﬁg@?or Im nﬁ:ghpo;???%?&?%’qﬂ tobo ltes %,
: fot t | tion i t
L PRI 0 i, e Bhd B omipdepesdonty obequtnemier hidrogen
aloR Afdyernalsugrpup; Bsisl @edalii roup! ‘F’l&%ﬂﬁ;?g&#ﬁ%ﬂ sl
ringOinlother %rdsl.%'mﬁsﬁq fleli 2 naélsé{/%m G il [ﬂl‘ma
twoé% tzmo oo Ty affe R are lﬁggtpge forfa risg stricture with
HohRtomsand ane oxyasratgpo betweeri R, bhe RINATheRY S aliyt
grouggg:fudfs hmmyl;m'gﬁﬁ{ﬁﬁg{jéﬂoﬁﬁhé%{lﬂ&gﬁ?,&ﬂ A 19{@?, isolpropyl
groub Ko ST dilpn s <Hhheniiaseup cans ermdoesghgtugy tar Rpsng

R, toggthe@ o j
e e oM S el i

tetrabydrs |
The ﬁem@g@?%h&{aﬁ%g&%"?@@ edikeso to 99 mass%
BeuRghadngpeatested carboxyl groups of formula (1) can be produced

by reacting a compound having carboxyl :
groups with a v
formula (5). P inyl ether compound of

Rs R4
— 5
R2>~<0_R4 (5)

The reaction of a compound having carboxyl groups with a vinyl ether compound
¢an be conducted by use of phosphoric acid as a catalyst with stirring at room
temperature as described in Journal of the Adhesion Scciety of Japan, Vol. 34
352-356. By suitably selecting the compound having carboxyl groups anc; thF;
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[0008] In formula (1), R, R2, and R3 are
atomor C -,0

i ndependently of each other hydrogen
al kyl group, R is C, _,o0 alkyl group. R3 and R4
R and R4

together may forma ring, In other words,
are |inked together to forma ring structure with 20
é&gpcar bgl[]f atons and one oxygen atom between R3 and
Yid ormuiﬂ@ht, S84 cludes net hyl group,
motetted EAHRBxyf) g# % rOUpH:Jﬂ a@ce@ ijerhapmﬂWO or more
Xy rotp PB%W‘ULB éthahd assm ,ﬁ,ﬁl 5
et er ma gll?n

o8t cambogy!
SYPogylarpupoLoriIfy an E;écr}n% qrrygqlg about 2000

|I€FB§ the ring formed as above
tetrahydropyran ring and the

Etxgﬁ{gaé%‘g{t%fur%g ring
rmmmummbmﬁﬁst(sﬁ e
oA e R o G ek
ethéf T '?%p VeI Sy thox ertia ving SRS EYIBRDy) Biny,
BEM'ae .|¢fg3ych: bmyb’éﬂﬂf@&;ﬂﬁo%& a Vi n% 14
me,mrbzatwh mamrgﬁ Qﬂ Se 97 SHebes, sHthvamfran, 4.
T ’t% Hﬁ "&’B’farb@mdtheriher ature as
CE:;% :3 ¢ G?mxybgroupe tHathe re e hé @{y J
haﬁ m‘gﬁ;aﬁ F@QS n@l/sﬁéﬁrg%}hﬁ "a%@ﬁ?ﬂ)wf?w;%ﬂ is ercmnhm)und
M Lo M i
b ‘ér' Wﬂ@@ﬂ&bwhgmpp)gl (a Do wi %ﬁla ., an ;
ebBHE000 1 53 kgt & fofm i %aemaaawbzzm%ﬁ;
s can

(1) and a
berﬁéﬁt{gﬁg%Exarrpl es of the vinyl ether conmpound of formla
ds, such as

| ess
(0098} Examplet iof bt it we Y
s o L T e
= phthalie ag ﬁqmallczam mrémméndfaéw' 1,944 gr
tﬁﬁqrbowlnwclcemy%meﬂw@ ggﬁ%@ét e ity
(tnmethmé RSl 02 £HER dpethiitho S il eaasc 2l
maleg'-" %cfa ﬁéd‘r of ur an PXVlis agid)(trnellicuacid), adipic acid,
| Bgiape. aﬁra%rbamhm ttﬁs icsRood B LamOL
naphﬂzalthg-ZemrbaxyMatﬂi §ﬁ ac eOP ?‘E
1 1 -fﬁﬁ %?ital %%?)2%5 %‘951;0 nul a %)ZSP @cﬂtffd.daamvrc acld
Jtald lig apid, anthsaganeng, 10&!1&3%&"@ &b
' nig Asid, glitaric adtdc dboyoibhéxdeaioartbhyit 25 §oy5%y. Ve uht

;y::a opentanetetracarboxyuc acid, biphenyl-2, 2-dicarboxylic acid (dlphenic acid)

utane-1,4-dicarboxylic acid, butane tetracarboxylle acid, 1.4- |
dc?'clo:iexanedlmrboxync acid, 1,2,3,4-cyclopentane fetracarboxyiic acid, 3,3-
1 3": yicyclopropane-1 2-dicarboxylic acid, cis-1,2 »2,-trimethylcyclopentane-
. icarboxylic acid, 1 4,56,7 7—hexachlorob|cycio[2 2.1}-5-heptene-2,3-
etlcarb,oxyhc acid, acetonedicaboxylic acid, and 4,4’ “biphenyldicarboxylic acid

c. ltis preferred that the compound having two or more protected carboxy;
g;:%s of formula (1) produced from these compounds has a molecular weight
0 ormore, I the molecular weight of the compound is less than 200, it
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conmpound havi ng car boxyl groups (a conmpound with a
nmol ecul ar wei ght of about 2000 or |ess, but not a
pol ynmer), or a polymer having carboxyl groups can 15
benmenti oned. [0009] Exanples of |ow nol ecul ar wei ght
conpounds having two or nore carboxyl groups are
phthalic acid, isophtalic acid, terephthalic acid,
1,2,4,5- benzenetetracarboxylic acid (pyronellitic

twoardyoreproterted cadixyt groaps thati aot asceactivet poss Y dreforming

the Ghdestayerodtiig! Ve BSIIAE B & Sofflofint HalIFE) rdih Fto 6, or 3

Erayer
to ?%rp%-&ﬁcgls by a|CQIi'QPE,5 of flarqua(Yar boxyet hyl )

[00t0]Asther campsint haviag Mb@rﬁi&e%ré@bwé’érbﬁxﬂfdggupsl of

- - di b ' i.d , ,
forfHUS 1 4 Sampolind of R ) carcatoo bBHRHY oI tavinuga (4), X is
hygregenciemo Brhdalkyd group, Cieakoky gemipy nitg) gtosp, eyans group, or
halfgéro‘@gggl?.gﬁgfﬁtﬁﬁg%géﬁgﬁg :t(:) g, ggst gn ir?te&ers?lAU t? 4, m and n satisfy
a ’B'%Eﬂ'éﬁyr"— 3 o= %r aad pdign i is 2er marei ¥ware eaticalwittper different
fromugachesthed - Whﬁ%dlémé@hgof ihlé_te%ﬁ@pétﬁid SBFRAMKY(4) §s for
: - nedi carboxyl i ,
exifigle20p (6 2004E e 150 desk, ot e 256p 1508, 300 to 1000, or
40%#%@Q$ylcyciopropane-l,z-dicarboxylic acid, .
Exdihbind of G SKyIiollp! &% TR BB, othyPadupehHutH drup, n-
ooty 8rop dsoprepyLaraun bbbty awiup, Z-ethylbexy grewp, andicyclohexyl
grodp OsteD o Exthinple ofC 1. A MiHaXy FbGP AR idthoALardupa Bthoxy group,
ol RN Sl by ok o bbb
ethylbexydoxy graypoapd cytlohelxylukyag_(d.)p, ptmdu‘%egi)hébgemtgmmﬁ are
or nore.

ﬂuofcﬁg r%l’ g@h’?‘gérwrﬁﬁgf&?%ﬁgg%gﬂ d is less than 200,
The; qommwctatfgémalqo&a srahe preduced by seadfinga sorespending
carbiid?/ii@ ﬂcﬁadﬂrﬂﬁm%rﬁf withthé &smpbhlﬁd tdf'ﬁgmlﬂy gs 08 oat2 .5 3 9-35The
el iy e i) ompontE vt el g
formada (Harerphthalicyacid cisaphihglic atile terephibvatic abialy i1 @4.5—h

[ : s, to have
benfiftShasbERIR . Lo Banfne b i dad ofdae ©
benzengiticarboyyisi acldnt 2chbearaneaidcarbneyligranid (hersimellitie acid),
1238 St Elh I amAL da, T b (0 ©
benganeTetiE R ORI AR (IRA R AGH). DaEaReheRearosy b gl
(meltitiz acigy, | argr thefdikeof fornula (1), the conpound of
ot FPATH b T, i e b s
formyla; (1), an isopyanyricacigreompound havingfrem 2 ko8 protected carboxyl
gmupgtbsﬂ?hm (B daft Siso Belube@D TREGESEYaRUAE Rl omBbaRd cin be
proda’geé IS)y ¥eaating an isocyanuric acid compound having from 2 to 3 carboxyl
groups, such as tris(2-carboxyethyl) isocyanuric acid, bis(2-carboxyethyil)
isocyanutic acid, tris(2-carboxybutyl) isocyanuric acid, bis(2-carboxypropyl)
isocyanuric acid, bis (2-carboxybutyl) isocyanuric acid, 1,3,5-triazine-1,3,5(2H,
4H, 6H)riacetic acid-2,4,6-trioxo- a, o', a-tris{2-o0xo0-2-phenylethyl), 1,3,5-
triazine-1,3,5(2H,4H,6H)-triacetic acid-2,4,6-trioxo-a, o, o' tris[2-(4-
methylphenyl)-2-oxoethyl], 1,3,5-triazine-1,3,5(2H,4H,8H)-triacetic acid-2,4,6-
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arelation of m+ n =6, and when nis 2 or nore, Xs
are identical with or different fromeach other. The
nol ecul ar wei ght of the conmpound of formula (4) is for
10 exanple 200 to 2000, or 1500 or |ess, for exanple
250 to 1500, 300 to 1000, or 400 to 800. Exanples of

Cl4o al kyl group are nethyl group, ethyl group,
' group,

n-butyl, g . octyl , |
P ke 4116181132, 3 4ctelrphydsesd-naphibeleri)e oyosthpit -
bepzenp d l@irboxyﬂbééur‘ﬁiﬂ-ﬁﬁhﬁ!:gro%-g%@'gigﬁ%ma@f&ﬁ&g@%ﬁ b'?);%-'?ﬁ%% ne-
1,800 8H) BB BB el <t Ac st dlacid-idihyiro.2,4,6-trioxo-

oup, | gy o]
1-%51*?3#@%1-3%? gtttieddiyl] his@mettolente) astarxgted withthedddinpdintd of
fo;hﬂhgg&r_] groups are fluoro group, chloro group, brono

The conpound of fornula (4) can be

, .| 0do group.
[Oﬁﬂ ?Esctgg qg;mg hawing, cathoxybgronins itaat is aedtad With thei vihy
etteopmpading dfifoinhdla (S)TRPLIMEF hé\ﬁﬁg\\lv@ of ﬁ%ore?%@éf’é?%&ﬁoxyf
t I d d d
ol SR RE. 5 B et el e and
inclugiefr Rxainplespolymerscentairting as strattirallurits4addition
PRSI I oot g o s ac,
me iecagid. iy bepeoie agid,andimaleic Beidz eteet Furthen exairiptes of
suchpalyrhbananEhombpélyaRirs such as polyacrylic acid and polymethacrylic
1,23, 4- t et boxy| 7 el ﬁg o v
sci ok AR B S 2SSt A oo hiarof acryl
aciq pnd Nimyl benzaic ayid, bepaipmeh ememmw%dhm ant drinygl Eﬁhkpic acid,
+ he. e conpound havin
COPP%" %l-rcdfgﬁoer}tg% %%’F Ie% glde%'lﬁ?:; glr%%i)g( )]ﬂ%}dg cfjps of rr1E)or mula (1) g
Thepplymgk gan bei produser by fgaating theaboyefmenticnedoadsdition
polyrheizedle thahinikérs Havirdl atBexigré@p Wﬁhaar{o}%el‘?%%ﬂiﬁ&ﬁ 0 be
o erd. E}e i socyanur éc acl dI co‘gyou d can be 30 produced .
PO A2bIF FpnomeTs Uph As GV ieac S5iRs COmPae Methaeyioacid
ester cothpoundo aplylargideLggsnpoure) nesthictyidrideaiopapolgidy vinyl
comBEB Y S5l GBI B S,
acrylgnétrite, ele.h oiRyamplesi of the po rdre capolymesiof acrylic acid and a
metiargins SR ndompaRid 2BHbIvIer It Servlic acid and an acrylamide
Gﬂméeglaciglt‘qrplo&zr%l%e ’ gﬂ%gﬁl'lc,a d'and ’;Drhza{t{a%(l:ﬁitcl acid ester
compbunid,i copdiymer OF mbthaihylichidid and ad, derdifc acid ester compound,
copdfth&e i Gy ppt i h il ok Egtef sompound, copotymer of
memmy{gqqnﬁt_éﬁyl_ﬂ)a styreneecompdund, copolymer of acrylic acid and a vinyl
comﬂ%lﬁ}og i‘cgggﬁfﬁ‘éé}edf,]viﬁyl PeAtbitAdidhnd & ABfdcryIREdd CofhpBind,
combmwcpfsrpgle@q?efa@imia Bethagrlieacidagier ¢RMBAYN].-BNd& oet h
copolimer df rhaleieacigimdia ARISIMINE cémpound, efc. Further, 5po:alyr_ners _
haviq%ﬁtg\?d SPindYg iapétgé{%déa%gxnﬁ tgptylllﬁszdfélfbralﬁtu{al ) Qaf ber prba ucéd by
reacting the polymer having two or mare carboxyl groups with the compound of
formula (5).
[0013] Examples of actylic acid ester compounds are, methyl aciylate, ethyl
acrylate, isopropyl acrylate, benzyl acrylate, naphthyl acrylate, anthryl acrylate,
anthrylmethyl acrylate, phenylacrylate, 2-hydroxyethyl acrylate, 2-hydroxypropyl
acrylate, 2,2 2-trifluoroethyl acrylate, 4-hydroxybutyl acrylate, isobutyl acrylate,
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1,3(2H 4H) -diyl) bis(nethylene) ester, and 2-butene

di aci d-[di hydro-2,4,6-trioxo- 1,3,5-triazine-1,3

(2H, 4H)-di yl] bis(nethylene) ester, etc., with the
conmpound of 5 formula (5). [0012] As the conpound
havi ng car boxyl groups that is reacted with the vinyl
et her conpound of formula (5), a polyner having two or
nore protected carboxyl rougs can be al so nenti oned.

tertiurtyf achviates cyslahest agw&tef isekpmyl aciviate2-methoxyethnylde
3dﬂﬁfe¢mﬁb?rlﬁﬂhy%égly@§mmﬁt@ @-@ﬁwo&yéthyt a&rﬁllatelgl ts,
0 | Za Cal DOX

o SRRl SO e o bt 804
achdatep Eeethylrﬁadannantﬂx BoitatacZ-propyle-adamantyi acylatel 2s
m%fg%;?dtﬁg-? 9{1?%%0 F@m@”@g\g{etg?ﬁéﬁré@écﬂyeéﬁr Mm% raLbiHyI-8-
trigysladecy! agryiate fa hydegxygo %@ﬁﬂaﬁxvhc-ﬁ-
lac6riey| arid thadikd, and Vi nyI ben20| c acid, copol ymer of

th i d '

eI b el oA A9 ol o B S S g TEpropy
m%@t@r%ﬂﬁn@aﬁam rwgcbhexﬂbneﬂaantﬂﬂteobmyl
methddrylate %@‘i%tﬁé JO4HE bt 3 ewup
methagyiate. ahepybmetacy) p%r%henv&tﬁw?mag?vg%%ZﬁS@f@wemw
metRa Plkatsl, z-ﬁydmbwroﬁyi fe dte e, Dagdfiyoresihgemethacrylate,
e st SRRV e ok
etfqttre;o&rbmethadndateetmdeﬁxhnpﬂmryiata; héaptyl nethacrglate, n-stearyl

4 fhetha hf@?ﬁéﬁbfy pélydthylene

me A& biycd

glygélrr;eﬁmcaéaotgmwpfj ngsl Pﬁ&g aC achemyr F@?ﬁ%qrglate
rﬁn@f% s giée: '(ljé‘ost’é‘érﬁl m&ﬂﬁc amoammoxymmlmemacqﬂate, 3-
chigip-g Juargnpromy metharBiecs: #égﬁxféﬁgs@%“ﬁﬂg% Goilte 2

ethqpmmntwtmeihmmmef 2-prepylaz-adamantyd metbmlat%.t%rr ene

etz S neSlactith meBijloeydosecirnotracrite

B-eﬂnd-raatncyclpdeqd meﬂaenmﬂjadﬁ-m BETHAVOXYR-h oy BorRggene-2-

carfif éﬂ&gé ¥ ?@ :ﬁawﬂﬁb@dﬂmﬁmﬂetmaym and the like.

yner ei c.acid and

| e
ruﬂaf- Exinpiarn” AcivapTids Sompouage Ale Relyasfdes NIGIA . cd,
rgiankigs yN-edhyl uesylamiden rNbeazﬂla)cmlamldm Npbendacrygmide,

Jdm ﬁ}}gE@M%ﬁ{ Iaﬁgﬁ‘p | (r)lfg t}/\grorl goze)car 8oxyl

Exdirples| of snethackyigmide mmpmseﬂfedﬂﬁ%’ﬁﬁﬂg‘s‘“ﬁfee %'ﬂ{ﬁuh\ﬂl
oﬁ -Eﬂ% ﬁélé memmawl mtiadraiamidéchi-pheny!

mef?\%rc:rylgtgn?de élrr}/emﬁ %thYIaml e, %d thé Wé ate,

Examples of vinyl compounds are vinyl ether, methyl vinyl ether, benzyl vinyl

ether, 2-hydroxyethyl vinyl ether, phenyl vinyl ether, prapyl vinyl ether, and the

like.
Examples of styrene compounds are styrene, methyl styrene, chloro styrene,

bromo styrene, hydroxy styrene, and the like.
Examples of maleimide compounds are maleimide, N-methyl maleimide, N-

phenyl maleimide, and N-cyclohexy! maleimide, and the like.
[0015] As the compound having two ar more protected carboxyl groups of

12



35 ant hryl net hyl acryl ate, phenyl acryl ate,

2- hydroxyet hyl acryl ate, 2-hydroxypropyl acryl ate,

2,2,2-trifluoroethyl acrylate, 4-hydroxybutyl

acrylate, isobutyl acrylate, 11 tart-butyl acrylate,

cycl ohexyl acrylate, isobornyl acrylate,

2-nmet hoxyet hyl acryl ate, nethoxytriethyl enegl ycol

acryl ate, 2-ethoxyethyl acrylate, tetrahydrofurfuryl
fo%ql9|(1\)[|@ guﬁgpﬂwm pgp@mposmon or lithography of the
pré’sémirhbéntxan 28 paBniethaviey & btctural uait lwforﬁ'n.ﬂﬁi @m8)ybr (7) can

acreﬁl ate, 2-propyl-2-adamantyl acrylate, 2-

oxybutyl - 2-adamantyl acryl ate,
8 met hyfR#8-tri cyci odecyl acryl ateH 84t hy! -

tricyclp y acryl at e, | |
_tzq;r ydr oxynor bor - xyI R:i
oney d th Ilke Exarrple ryI||c acid
estidg nd I a Yy —
nmet hac Q < pe g ycghe O R4
nmet hacr ate nz 10 met hacry te,~naphgh '___
nmet hacr ateH thF¥B net hacryl a thhry hyR3

met hacryl ate, pghenyl nethacryl at 2- phenyl eglhyl
nmet hacryl at e, pydroxyethyl  netwgcryl ate, 2
2- hydr oxypropyl nethacrylate, 2,2,2-trifl uoroethyl
nEthacﬁE ate, 2,2,2-trichioroethyl )hacrylate,
met hyl acryl ate, isobutyl nethacryl at¥;’2- ethyl hexyl
nmet hacryl ate, isodecyl nethacrylate, n-lauryl
nmet hacgyl ate, n-stearyl 15 nethacryl ate, nethoxy
dlethy ne glycol nmethacryl ate, nethoxy pol yet hyl ene
ggol hacryl ate, tetrahydro furfuryl nethacrylate,
"f' ngfe thacrylate, tert-butyl nethacryl ate,
|s§4 edryl nmethacryl ate, n-butoxyethyl nethacryl ate,
- 2- hydr oxypr opyl met hacryl ate,
P- adamantyl net hacryl ate, 2-
/;-anantyl met hacryl ate, 2-propyl -2-adamantyl
met haCw¥l ate, R.20 met hoxybutyl - 2- adamant yl
met hacrlyl ate, §-hethyl-8-tricyclodecyl nethacrylate,
8-ethyp~8- t hacryl at e,
5- met hger yroyl y xynor bomene- 2-
car boxyLi c- 6 2,2,3,3,4, 4, 4- hept af | uor obut yl
nmet hachMyl at et like. [0014] Exanples of
acryl am de conmounds are acryl am de, N nethyl
acryl am de, N-Enyl acryl am de, N-benzyl acrylam de,
N- ph CZi acrylamde, N, 25 N-dinethyl acrylam de, and
the 1 Exanpl es of methacryl am de conpounds are

In f&f?ﬁ!ﬂégﬁ :Rgmeggas ﬁnﬁbm@ amm@:lhlfamdla,(mm hy}ydrogen
atomrrmem Foe | %é‘?ﬁe %@f%ﬁ%dﬁﬂﬁ p?ﬁgﬁ’ g
havirigdfe @(murhmmbbf fanmula cz)ntﬁ)uoblﬁ) £ae be produced by, reactmg
respecttﬁglpo\fylﬂgll cSiitlitig tHESYdturél Bht having a carboxyl group
corresponding to formula (2), (6), or (7), with a vinyl ether compound of formula
(5). The polymers can be produced by reacting a polymer having addition
polymerizable monomers as the structural unit, such as acrylic acld, metacrytic
acid, viny! benzoic acid, malelc acid menoester, with a vinyl ether compound of
formula (5). As the polymers having the structural unit of formula (2), (6), or @),
polymers having the structural unit of formula (2), (6), or (7) ina proportion of

13
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30 ether, 2-hydroxyethyl vinyl ether, phenyl vinyl

et her, propyl vinyl ether, and the |Iike. Exanples of
styrene conpounds are styrene, methyl styrene, chloro
styrene, brono styrene, hydroxy styrene, and the

i ke. Exanples of mal el m de conpounds are mal ei m de,
N-nmet hyl nmal eimde, N- 35 phenyl nal eimde, and

cl ohexyl mal einide, and the like. [0015] As the
m@f@ﬁ%an R0 harmege tthid comarer er RBoerduotsibasedoor fhe tptal upenber

o peRoi o il TR SRarpiabeL e,
PO@H%PMW%% steychural wt:% ognu 25 9rdy’ Etﬂ @ P[aportion of
0.4%600 1,@r A, 7o 08) or 02 158, 0RB.3Ho 0. #Hr@t4 B 0:6basedn the total

nuﬁ*}%@j L b R e i for QI piel S, A
[ocm] palymershaving the straciurakenitef formula(2), £). eeff)man also
(ﬂlﬁé&-&a &I%)nerﬁﬁtlbﬁ ré'é{:ﬁlbﬁg:?hmﬁﬁ QAU PRy riZHLNIP -

I f Th [
mqmﬁ-m? o i ) (Da Emnre&pep%m&r 2 (2. (6), or (7)
can bR $roduced by reacting re$pecHve pol ymer
cont aijnt'g the structural unit h Vi n a car boxyl group
di f I 2
Hégy ?Ee:rng ougtrjm(jf aff)rzml a . Ther%) Iymers
can k”)%pr uc _ tlng _p ré C@Jtl
pol y 4as t
li d t I
acry IO aci Crre licry ic I H(E__RS
Rz Ra R2
(8) (9)
A
H,C=C
|$1
(&—O—(P—O—-R,;
O H(l3—-R3
R2
(10)

Examples of such addition polymerizable monomers are methacrylic acid
hemiacetal ester compounds such as 1-methoxyethyl methacrylate, 1-
ethoxyethyl methacrylate, 1-isopropoxyethyl methacrylate, 1-n-hexyloxyethyl
methacrylate, and tetrahydro-2H-pyran-2-yl-methacrylate, etc; acrylic acid
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acid, vinyl benzoic acid, malefic acid nonoester, wth
a vinyl ether conpound of fornmula (5). As the

pol ymers having the structural unit of fornula (2),
(6), or (7), polyners having the structural unit of
formula (2), (6), or (7) In a proportion of 13 nore
than 0.01 or nore, 0.1 or nore, or 0.3 or nore based
on the total nunmber of repeating structural units

hetoiasetal esien gompoupds such asfl gnethokpethyl acryiate 1-iest-hutoxyethyl
AchRU - BB ropeE N Ay, 1 Rt apdloto Rlralgar 2k
pyia-B-Brachiats, sto; d-ehonyesyigh-uinylpenzaais, sed repthylid-
ethoty@thylpaalete adnd thedikel ng structural units

[O§E1 s todfhdrs B Rimifi €D (PO BEpRasuceditheactifa
acphi, acid, methacefic acico vinybberzoio esid, by maieio weid menpgster with
e S8 i TR e o8 T
Unep Ridgagdon 9f thelpalyhet onsaining fae stateteatyat of tomuf3 (2, ©),
or tiG; i AobohierRaf fitmitadyB) t¢ $)0)(&k eitierHapplied) salely or in

co ﬁ]qﬁog\nofﬁﬁ Oﬁgpéa@%ﬁzmngrlrgz slgr Sxfremt):ﬁgir OT [ iuggi d
Upoerfiraduction elthermolymeisiraying therstaisturahinib ok @), (6), or
(T)rerfHE‘%'i:MitﬁJh olﬂhﬁﬁéﬂﬁ%ﬁ%eﬁﬂitﬁéﬁﬂwh%é monomers of
forfrulan b A1 8 caft e aiso ised fogedhier. - As Mentionel- eXdiples of
sudithaaitive potyhbdrabimdrismers braacpliataeid ester carmpplind,
mtaz?l'(fa'coiyhlc4 acid ester compound, acrylamide compound, methacrylamide
compound, vinyl compound, styrene compound, maleimide compound, maleic
anhydride, and acrylonitrile, and the like.

The polymers by use of the addition polymerizable monomer can-be produced
by dissolving an addition polymerizable monomer and optionally a chain transfer
agent (10% or less based on the mass of the monomer) in an organic solvent,
then adding a polymerization initiator to conduct a polymerization reaction and
then adding a short-stop. The added amount of the polymerization initiator is 1
to 10 mass% based on the mass of the monomer, and the added amount of the
short-stop is 0.01 to 0.2 mass%. The used organic solvent includes propylene
glycel monomethyl ether, propylene glycol monopropyl ether, ethyl lactate, and
dimethylformamide, etc., the chain transfer agent includes dodecane thiol and
dodecyl thiol, etc., the polymerization initiator includes azobisisobutyronitrile and
azobiscyclohexane carbonitrile, etc., and the short-stop includes 4-
methoxyphenol, etc. The reaction temperature and the reaction time are
suitably selected from 30 to 100°C and 1 to 24 hours, respectivaly.

In the production of the palymer having the structural units of formula (2), (6), or
(7), when the monomer of formulae (8) to-(10) and other addition polymerizable
maonomers are used, the use proportion of these monomers shown in monomer
having protected carboxy! groups of formula (1) / other addition polymerizable
monomer, is for example 100/1 to 1/100, or 50/1 to 1/50, or 10/1 to 1/10,

preferably 5/1 to 1/5, or 3/1 to 1/3 in mass ratio.
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hem acetal ester conpounds such as 1-nethoxyet hyl

acrylate, 1l-tert-butoxyethyl acrylate,

1-i sopropoxyet hyl acrylate, 1-n-butoxyethyl acryl ate,

tetrahydro-2H pyran-2-yl-acrylate, etc;

1- et hoxyet hyl - 4-vi nyl benzoate, and nethyl (1-

et hoxyethyl) nmaleate, and the like. (0017] The

nononers of formulae (8) to (10) can be produced by
[0083)lnithg underlayercoating foming sompdsifiondo lithepraphy of the

pr@ﬁm?wfgmahd.rf] g%{ﬁlﬁfﬁb?ls%&%ﬁ for {HH‘Q&E S‘?%"“ﬁ%‘?!’ [ oY'
Prs PR RY Sy oHRs o RENUR (1 the Welghtaveraa @Pf%ﬂuiﬁrorﬁlght of
the pplymeniis fof)exattiple rrooomseoooo farforbraEmpie) 1000 (1200000 or

I r in 10 conbination of two or
308()%3‘?'506@@ 6rLe)§b ro gt(?l on of the polyners having the

In the wrderiayer eﬂaunmgwmrapeg}lon faithegraphy pf the: present
mv@ﬂﬁbﬁ'tﬁéd@ﬁﬂl RVt tiiP BP ARITS taefedtdmowngmups of

b |
forfri {Psren b F?%B/e%f""é’)?&'ﬂﬂ!(‘@ Pl Raiimichign
[oad@q] \i mercmqhxbwldmmmtwo ar enare rqnom gazmp$ that xsrcontamed in the
un&é’r‘gyé %ﬂgtlﬂ%f&ﬁ%ﬁ@%&%ﬁgﬂi@ﬁ'fﬁf ﬁiﬁB@fapﬁg'H? Wﬂl{fsent m}yent:on
is lwﬁpemﬁeaﬂ\sﬁrwt% as &an;)a@ Hds a@mwwmm ar megk &Pexy
gm@ﬁby dpi Idﬁ/ maReuRE e cﬁmdﬂfﬁiﬂﬁdﬁﬁvd bikord Bpoxy groups (a

corB T BRRY A Rl %ﬁ‘*g b At 2OY TR 4 R P4 PR men)
and)alpﬂm'nelzmmg bwo oneorarepoxpigroups ¢3n be aentionedansf er
[00%8;1 gﬁngﬁ'ﬁaiésl&%w mbfeSial? ﬁ@%ﬁ@dﬁﬁ%vﬁg #tEor more epoxy

no r INn an O ani Cc en a
gropB Pie 4 butapRdIaRIONEl SieT.Cb AR 4- yigysiohexane,
glyearaRiigNBidgRther] ARG sl digicidyseter, Zbaigijay

A héﬁ&é%%?ﬂ@%%eﬂ@ﬁ#e#% dfres

cyclohexandicartidglic abdrdtglgcugf esteq. M-metm@neetys@ﬂ Nrdiglycidy!

anifid3 o Bhy He@néearBoxfigte
e L ot o

?‘" g‘iﬂWﬁetﬁﬂﬂ@hedﬁﬁhh@%ﬂﬂg%ﬁﬁat | Oﬁrﬂmwﬁ phengimetbdaey |
tetrsQhSeyt- Lok iswmrﬁ%@?a'hﬁexa%btr'%ﬂc'*yea%%%&'g&%*%ﬁe'
blsptwﬂw&mglyctdylaher peatabryﬂrmltlmltatnagwdqyiethet esescinol
d-glpBHQ@m ﬂﬁ’l'allc %EE'J o‘{y?gfﬁak'seldg%ﬁct eﬂgél?r %ﬁf Iétllhggc

polm:apsﬂeneglzmlﬁm%dv!ﬁb@pé@trab@mo bigphenal-As
busﬂl'léfhdl}% ﬁﬁéﬂf&rupéﬂtaamlirﬁholﬂig}mdyléﬁler fris-

oA honmioii sttt A1 PR S,
The low molecular we:ght compound having two or more epoxy groups also
includes a compound having two or more glycidylether structures or glycidylester
structures that can be produced frotm a compound having two or more hydroxyl
groups or carboxyl groups such as a diol compound, a triol compound, a
dicarboxylic acid compound, a tricarboxylic compound, and the like, and a
glycidyl compound such as epichlorhydrin.

Preferably, the low molecular weight compound having two or more epoxy
groups has a molecular weight of 200 or more.  If the molecular weight of the
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nononers are used, the use proportion of these

nmononers shown in nononer having protected carboxyl

groups of formula (1) / other addition polynerizable

35 nononer, is for exanple 100/1 to 1/100, or 50/1 to

1/50, or 10/1 to 1/10, preferably 5/1 to 1/5, or 3/1

to 1/3 in mass ratio. 15 [0018] In the underl ayer

coating form ng conposition for |ithography of the
G%Peewﬂq Is Inge Hianot00, therg ip a|Rassibility ofisellimafion diging the baking
pma@@uﬂﬂb ning fhe: dndfarialeNBeAingP" HeebetheCmbRRXKr v@élgwﬂqg for

AR B A00b: o S, & S5 33oBBl G540 T ¥ Sher o

pred an%) Restodgunderiage0casting: the3gP0pownd B0eqaired to Baee at tpast
f or I | dnﬂuﬁgﬁ'hdf %@Fé§ ﬂé(fétwﬁ?%tskmsfvﬁ’m@fBﬂni‘?@'TﬁQﬁHd'eﬂder

ogr a | nven
‘Hti‘ %"%fr°ﬁb2 0 Br 8F 3 Of 4EROXY I5YPS Iy IgfITed.
[0021] The polyenelrd having tA® arIACreseiyIgrolps tontinEdinthen

i Sl el Ry il

is potispecificatly diovedn gmﬂ varioug polymsss thatdhaveepaxy igrogpsipary be
usehl the present invention, is not specifically linmted

as long as it is a co ound havi p o[ .nore 0X)
Exgranips of w%wime&ar% ONEIeGh Prad e Y A h GOl gable
mdéfdrReSitavin p. CHomhendublapolythers indledaipalymers  that

o oAy S v e

groumwitb rlesl abaﬁemmpeam ardition polymerizablel mpnomiegssuch

as%%ﬁ?@%g%@YFﬁ&gﬁfoW@fjg Iﬁf’é&ﬂesﬁr%ﬁﬁ)cﬂﬁﬂ acrylamide
Wmmuaﬁomthaqggm@@pﬂmggg ‘ﬁﬂg)pgmpound styrene compound,
maleilfigés eb hMCnﬂ)élé‘hhﬁ%dndh Qmﬂ)dcfty‘len@llgpelc di gl yci dyl

Exginpias of g ﬁdﬂ%@@%ﬁ%ﬁ?@é&ﬁéﬁ“&henyﬁ"pﬁﬁgg°’é¥ gioup are

glycidy! atrylatedanchglyoldy @tsici dyl ester,
T At s e o ey

structure af mnla@) aétawatmtm%nly& d%ﬂgc ﬁ&ﬁymer can b ro&uoed
by UsRgYd éiﬂj/l M&t@@m’ﬂ?ﬁﬂw methacrylate For example, polyglycidyt

acrygtﬁreggq i@ éyldnﬁgﬁ}%ga %ﬂ' ag' H?M“er of glycidyl acrylate and

glytielyt methyavrgate darsbeirsentionedet Meqoiyroaesambe produced by

co@b@@ﬁﬁ&{m@ %érg'a\‘ 5| gérﬁqﬁ ethacrylate with other addition

polimerizabiptmenemers o¢ mepped;AbaVACFuSTES REMiG Eokbester
corftpSl®; rﬁ&ih%bhﬁﬁ& adithbét%'r hﬁnmuddﬁa@ymmglcoammmd

L T e
corfpdured ,ymalejd mﬂydnde and acrylonitrile, etc. For example the polyrners
are éeoj:@&ﬁ&l ﬁ?@ﬁ?ﬁh?@’h@ﬁmgﬁ%rﬁi ¥ ‘fﬁé{)ﬁhéﬁh@ hcld ester compound,
copolymer 0 glyc:dyl methacrylate and an acrylamidc’e compotnd, copolymer of
glycidyl methacrylate and a methaerylic acid ester, copolymer of glycidyl acrylate
and an acrylic acid ester compound, copolymer of acrylic acid and an acrylic acid
ester compound, copolymer of glycidyl acrylate and a styrene compound,
copolymer of glycidyl acrylate and a vinyl compound, copolymer of glycidyi
acrylate and a methacrylic acid ester compound, and copolymer of glycidy!
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(2, 3- epoxypropyl )i socyanurate, and

nmonoal | yl dl gl yci dyl i socyanurate, etc. The | ow

nol ecul ar wei ght compound having two or nore epoxy

groups also 30 includes a conmpound having two or nore

gl yddyl et her structures or glycidylester structures

that can be produced froma conpound having two or

more hydroxyl groups or carboxyl groups such as a
acgylate aighpsoalgimidecorylouddngtéund, a di carboxylic acid

In @ﬁéfpmaw.oﬁ d(ff: gr?%gﬂlg%g bgosnnggwgﬂ?ﬁﬁbxy@ohpg Gvheéithe
adBitiohaialgnprizable PoHE RnGEoRS, Sripci,ellin adiieR,
polymoeriza e meorepoenare gised pthehsse ;aoportmmrahesmn'@mrm:ﬁs shown

in %991&85 #&Wrﬁenﬂblé Fﬁmgﬁvﬁ%r 5 xﬁ)sﬁ Eosm r e%ﬁ‘htlon

powmnzrmde menemeriyfariexample 480/ 1&90%% Vbl Ph d0/1 10
1!1mdﬁfdréﬁé?éb19<5ﬁ td“ﬁfﬁ besrao /B maseqttiar weight is for

250 0
TG 5B 654 o r S eoBeY g i b Bsp lpticek B roacting
a polgreet hyeing d’rydtonyggrdme/vltl'omamurd having em gronpsich as

epﬁ:}lldrﬁ?&r&] Sé%ﬁ@cﬁ?ﬁ&%l&é%%etlm@t Ehnipled Qﬁélithﬁ::lymers are

der |
ep@gﬁmm neelak predusedromn e%& nayalak and ﬁe@\%ﬁww Vs
epBxRiresslambvoldk) add lepbignapsithiolacvolaiky et two or nore
if3 8&}#\?8 rhgg i o@%(%%hgfeeg?ﬁcﬁytﬂ%uﬁ T%ﬁéécf%elhe ‘iﬂﬁﬁe’rlﬁg?r coating
fom'mnga somposition fablithegraphy iof the prqtiEﬁi/ trwventi %dﬁﬁ avaightaverage
ghr Bt QP?&WogéﬁéiﬂﬁleCWDd)&a 50060 efl for example
| eS¥oT suc ners aJ produced by
10@@&”506%%@@9&& tQa 09 OnBthé W%’ %‘g&ﬁ!g epoxy group-
[0022] I aAditiBHCAs B sompoundibaving twe oy meore eploxy gmupss an epoxy
nL n |
coﬁaﬂuﬂ@?fgatﬁé@wﬂ@,a cofffndlilk b bR RN AR, such as:
YHoA B4 raratMHE4 241 pnmyufecmzecbbye Tnbiedkesel Gachid)sas@poxy resin
hafig 4n a&aﬁ‘ﬁ: a@nﬁpt ﬁpo&%%e%'rﬂm gmha?:ayd;mmc ar-sez eCeloxide
zozbrm%eaioxv:lm O sasentaturel by s saneal o Bfaies, 10 =
S8/ RN Haviig a9 &/cithiexenesdde strdcte yEpinoat 1004, 1602, 1003,

A e

as mhenoyAa&mxye'ean Epicoht800 Kmﬁeﬂfamﬁﬁ Yt pRYfYResins
Co @9?1 F?futﬁ r@sﬂ?EﬁﬁfathéZ' g4 (ﬁtﬁdu@ﬁc{f}lﬂﬁpﬂm
Epaa/Resing et as a9¢ RPN 0, popdmanutedfpcb D RihBH Kayaku

CodlLYsH gy lph@ﬁbhﬁ@«dm&ﬁoxﬁ@mmelomm@umm|EOCN 1048,
EOCN-1020, EOCN-1025, EOCN-1027 (manufactured by Nippan Kayaku Co.,
Ltd.), and Epicoat 180S75 (manufactured by Japan Epoxy Resins Co., Ltd.), as
cresol novolac epoxy resin; Denacol EX-252 (manufactured by Nagase
ChemteX Corporation), CY175, CY177, CY179 (manufactured by CIBA-GEIGY
A.G), Araldite CY-182, Araldite CY-192, Araldite CY-184 (manufactured by
CIBA-GEIGY A.G), Epiclon 200, 400 (manufactured by Dainippon Ink and
Chemicals Incorporated), Epicoat 871, 872 (manufactured by Japan Epoxy
Resins Co., Ltd.), and ED-5661, ED5662 (manufactured by Celanese Coatings
Company) as alicyclic epoxy resin; and Denacol EX-611, EX-612, EX-614, EX-
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10

15

acryl ate, polyglycidyl nethacrylate, and a copol yner
of glycidyl acrylate and glycidyl nethacrylate can be
nmenti oned. The pol ymer can be produced by 25 conbi ni ng
gl ycidyl acrylate or glycidyl nethacrylate with other
addi tion polynerizable nononmers as nentioned above,
such as acrylic acid ester conpound, nethacrylic acid

d d d, th I d
6225 ot EX B EX TG Ski43 6 KA1, EXeb i - 34 (amtbactured
byddmmﬁhemté)e{)brﬁé‘rbﬁﬁg Pge gé@nau@ﬁb%peigg{ ét?)\‘ér et C| )
in BSX wAGRIEF contiio fimlid cimpps B08 aer iaedibby R btkngrese
m\@@ygnytk@rcqmpcg.lrmmg tvat becoye epexypgrbups canhd med:leolely or
in g@,ﬁgﬁmign d?‘iWS'oYﬁ?dre% g9l ycidyl nethacrylate and a
% (rih% CI d ester copol ynmer of ycidyl acryl ate
[0 B §? easpat"&fca!m"a,q)ﬁwaﬁarhce grp'dttlwerapb? of the
prezseny iriventidn, thettoafempwﬂ»drﬂoﬁlﬁf the %ﬁﬁﬁét{ﬁ@ﬁ@@ﬁg Wwo or more
a_s e .CO
prf SR I boR] affiubs| i forafiia 1S B odtBadi RSying The oF thore
CP@JhOuRS showpdi; gompoufid giaymgdy\do oranolg otectedicarboxyl groups
/cdrﬁbbaﬁd beiﬁg}%ﬁb%?’%r‘éfe ﬁk?s isEfBPlefé}ﬂ Ieyfﬁ?ﬁ t8f1120 or.
10 U r il £t a S: arc o kg 248 |
fo 0. e 0p B H?eﬂéopya@rmh% fprg3f2m2é$ mmaés ratio.
The polymetteivirgy twihemmbhe pradstet icarb it Zd%ﬁntﬁlﬁrw)"'ﬂfat is

corf @A é“%%k&gpfﬁaﬁmﬁ@@m%%f?mﬁsﬁfsﬁ thEmbRs e

presepiinvention caribe.i fonexamples polviiirs qﬁﬁmfmmae (ﬂmutn gZ%poxy

MoRichHeh the ?3 eréhoauﬂgl% oigﬁl'oYéTF?b%fB gg%gaﬁél 8*/ 4 diffners of

f°"w'f9 (23} 8ndhe jorgujae, p. t on drargﬁlP'Pﬂoﬁ!PB‘ ofie
structirabunit h&h pespuvtto thiviongl runsber ofwamﬁtsgfmwm’mmgrthe

cting a polymer having

mﬂﬂﬁﬁpgﬁgﬁﬂé%gﬁﬁégfgﬁwéqgonpound havi ng epoxy group such

as 10 epichlorhydrine or glycidyltosylate, or the

i ke. Exanples of such polyners are epoxypheno

novol ak produced from phenol novol ak and

epi chl or hydri ne, epoxycresol novol ak, and

epoxynapht hol novol ak, etc. If a polyner having two or

nore epoxy groups is used in the underlayer coating

form ng conposition for |ithography of the present

i nvention, the weight average 15 nol ecul ar wei ght of

t he polyner is for exanple 1000 to 500000, or for

exanple 1000 to 200000, or 3000 to 150000, or 3000 to

50000. [00221 In addition, as the conpound havi ng two

Or noDre epoxy groups, an epoxy
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conmpound that is available in a comrercialized product
can be used; such as: YH 434, and YH 434L

(manuf actured by Tohto Kasei Co., Ltd.) as epoxy resin
LO having an am no group; Epo-Lead GTI-401, GIT-403,

GT- 301, GT-302, Cel oxide 2021, and Cel oxi de 3000
(manufactured by Daicel Chemical Industries, Ltd.) as
epoxy réiijn havi ng an cycl ohexeneoxi de structure;

Epi coatCTdgl, 1002, 1003, 10&2}{3007 1009, 1010, 828

manuf abt yred by Japan Epoxy Res Ltd.) as
é}kepoxy r esi QB 07 (nanug Ered by
gqn Epo Resi ns 25 Ltd. ) 93 bi spherto epoxy

at 152, 154 (éﬂad p.gg Japan Epoxy
Re3|ns Ltd. ) and EPPN 2 2 (manuf actured by

N|ppon u Ltd.) as €§»+€%rﬁfvolak epoxy
resin; E EQCN- 1020,
|EOCN—102

EOCN—1025 factured by N ppon Kayaku
Co., Ltd. G d Eplcoat I 80S75 (manufactured by Japan
Epoxy ReS|ns ., Ltd.), as 30 cresol novol ac epoxy

resin; Denacol EX-252 (manufactured by Nagase ChenteX
Cor por at%cH , CYl175, Cy177, ?4]1%9 (manuf act ured by
CIBA-GEI Y YA. G, Araldite ¢Y-182, Araldite CY 192,
al ;L_ CY- 184 (mm ur, EQEQDGEIGN A G,
E |c 0¢,n 400 (nmanufactu e ppon I nk and
Iéé 871 872

%p or por at ed)f;
(nanu by Japan Epo Resins Co., Ltd.), and
ED- 5661, | ED5662 (manufactur’kd by Cel anese Cbatings
Conpany s alicyclic epox esi n; and Denacol EX-611,
EX-612,x?X 614, EX- 18 622, IEX—411 EX-512, EX-522,
Ei—iﬁ;L 313, EX- 314, EX{Stiz(nanufactured by

8 eX Corporation)|asaliphatic polyglycidyl
colting form ng conposition

et her. | | ayer
for lit Eﬁkﬂibgéi @e preé i nvention, the
conmpound having two or ng pOoXy groups can be used
solely or 5 in conbinatio®of two or nore kinds.
[0023] In the underlayer coating form ng composition
for i gﬂéaphy of the pHesent invention, the content
pr opor tj of the conpoung haV|ng two or nore
_ELx;eg _a_erboxylfg[.AQ Q Zq (1) and the
orgou ing t noye oups shown in
u E%lng t wo dﬂzyo e protected car boxyl groups
10 / *=c d havi ng twOr nore epoxy groups is for
exanplq 20/ 1 to 1/ 20, 10/1 to 1/10, or 5/1 to

1/5, op~3/1 to 1/3, or 20 112, or 312 to 213 in
mass ratio. The polynmer having two or nore protected

I__iar 0X l_'igroups of formula (1) that is
3C—

|
O(CH2)3CH3
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contai ned in the underlayer coating formng
conposition for |ithography of the present invention
can be, for exanple, polyners of fornulae (11) to
(22). 15 Moreover, the polynmer having two or nore
epoxy groups can be the polynmers of fornulae (23) to
(30) (|n the fornmulae, p, q, and r are a proportion of
each k:Figral unit with respect to the total nunber
of struc units constituting the polynmer, and the

‘Fé —}TS 1) 19 CB L CH3 +HC+tp 1 HC+q (11) 2

CH3 CH3 LCH3 CH3t H
(112) sz ooﬁﬁo | | OO H3CCH CH2 P
C@-QB H+HC~-p +HC+q (13) 2 =01 O ‘
I—ISCCI-IC%C%SCI-B 20 CH3 -(-C-C+p (14) H2 C=0 | H
OGO
“O(CH2)4CH3

CHs CHs CH;
feth fo-¢ly otk (9
f{2 ﬁ: () 2 ﬁ: =0 P*z (: 0

0 7 0
H3C—C—OCH,CHj CHs CH,CH,0H
CHg
(:P{S (:f13 (:f13
C- C+ -EC C%-q -(—C cﬂ-r (16)
P{Z ﬁ: 2 ﬁ: () 2 ﬁ: ()
1 EH CH ? O
Hsc-gH (C':)Heé . 2CHs  H,C O
R 9
CH3
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CH3 CH3 CH3 L CH3 +HC~-p +CHCtq | G- C+r (15) 2 C=0
2 COH2 COIl I | Ol ~ H3GL;-OCH2CH3 CH3 CH2CH2OH
CH3 CH3 CH3 CH3 --H$- +HCtq -~H G ~r1 (16) 2 GO 2
CO2C000p H3CCHCH3 CH2CH3 H2C | O C-CH3 CH3
21 CH3 CH3 +HC+p (HC+q (17) 2 C=0 2 C=0 p O
OCH2CF3 HL CH3 +C-C+#p ° C-C+q (18) 2 C=0 O | c_o
CH3 IHOCOCHZCHS CH3 H H CH3 (CC+p (HC)-
(19)

{-C- C+ £c- C—h (17)

Hy & Hz c 0
(')@ O—CH,CF3
CH3
{—o—c—)b —ﬁc—-cﬁa (18)
2c 0
0
C=0 CHs
| H
O—C—OCH,CH3
CHs
! oHs
A&
o=|c C=0 2(|:=o
HsC—O (l) (P
| —
H3C"""(’)H H,C—CH3
O(CH2)3CH3



O=C C=0 2C=O H3CG-0 100 H3CG-C H H2C-CH3 L O CH2) 3CH3
22 CH3 HCH3 +C-C+ -(GC+q - -C-C+, (20) H2 C= O H2
CCOH2 C=01 | | NH HI | | H3C CH H2C-CH3 CH3
OCH2CH3 CH3 -~CGCG~p g (21) , X HRC0OOO 01
H3CG-CH OCH2CH3 L CH3 L H -1-HGCsp | HCHq r (22) 2C
| -020 ONO OCH3 H3C CH OCH2CH3 23 CH3 CH3

CH3 CH3
{—S Caﬁ +c cﬁa {—c C7L,. (20)
2 =0 20 o) 20 O
é, o II\IH
H3C_(::H HpC—CHs CH3

OCH>CH3
CH;
{ )
o5 8% @)
2 6=0
| 0 0 o
0
HsC— CH
OCHZCHg
CH3
{c— c—)— {c— C-)—q { ho(22)
Ho (g H2 4 /L X
| | o N "o
o) CHs
HsC—CH
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HC+p-(-HCr (23) 2COH CCOOCOb-CH H2 CH3
LCH3 ~CCtpt CGC+q (24) 2 COH2 GOl | Ol |
H2C--~~ CH2 OHH+C C +p Lt GCrq (25) H2 GO H2
~ Oi HO\/ 024 CH3 CH3 +H C+p ~H-C+q (26) 2
Cc02C=0 pp HC / HC O CH3 CH3 +CH-C--p +HZ

C+tq (27) H2 -0COI | OO
o CHs
+c—c':35 {Cc—C- (23)
H2 c=0 K: 6=0
°Th VO 0—CHs
|CH3 CH3
{C—C)hp (C—Crq (24)
I |
? 0
HZC*—W CHo
O
*.‘ *.*
+c—C )p ( c—c—)—q (25)
Ha (l;=o H2
I
?
HC—7
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H2C--\7 H2(;-CH2CF3 0 CH3 CH3 +H-C~-p +C-C+q (28) H2
COH2c=0Il I 00O HGC--C/ HCCHROMH 0 25 CH3
+CGCp (29) G0 O | HRCG-~~ 0 HH+C-C+p +C CHq
(30) H2 GO0 H2 H2C-~-\7 OH 0 [0024] In the

under | ayer coating formng conposition for |ithography
of the present invention, |ight absorbing conpounds,
surfactants and p acid generatgys, can be added. 5
The |ight absor b| npounds can @"l&ed wi t hout any

[imtation é the habsortlonfor
i ght at ph‘él’ e ch vva gth
regi on of pho eds ve co a p otoreS|st

| ayer provi ded nG#FeO under | ay g, and
froma

prevents standi ng|wave caused by rpfl ec .
substrate or randgmreflection dugto ¢ ness on
substrate surfaceqy 10 Exanples of puch t absorbing

conpounds thatl_l are be zop ETTORe conpound,
benzotri azol e céqﬂ?oun zo co

CHj CHs
—Ec—-—c':% —EC—-C%l (27)
Hy (o 20 o)

o 0

Hgé—w Hch—CHzCF;:,
o
CH CHs
{—c c% {—C c—}q (28)
2c o)
0 o

[ |
HC——  HaC—CHz0OH
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napht hal ene conpound, anthracene conpound,

ant hr agui none conpound, triazine conpound,
triazinetrione conpound, quinoline conpound, and the

I i ke. Napht hal ene conpound, anthracene conpound,
triazine compound, and 15 triazinetrione conpound are
used. Specific exanples of such conpounds are 1

- napht hal ene carbgxylic acid, 2- naphthal ene

car boxylic acid,(I}ﬂgphthol, 2- napht hol ,

1-napht hyl acetatel 1- 26 hydraxy- 2- napht hal ene

car boxyl i [ &rCB—gigroxy- ht hal ene car boxylic
acid, 3, 7-dighydrpx - napht hal ene carboxylic acid,

6- br ono- 2- hydriax aaQDthaIene, 2, 6- napht hal ene

di car boxylic aci 9-7ant hracene carboxylic acid,

10- br ono- 9- anth cene carboxylic acid, anthracene-9,
1 0-di carboxyyli acid, 1-ant hracene 5 carboxylic
acid, 1-hydro égthracene, 1, 2, 3-ant hracenetri ol
2,7,9- anthra ro enzoi ¢ aci d, 4-hydroxybenzoic
acid, 4-bronnben20|c agdd, 3- iodobenzoic acid,
2,4,6-tribronophenol, 24,6-tribronoresorcinol, 3,4,5-
triiodobenzoic acid, 2,4,6-tril odo-3-an nobenzoic
acid, 2,4,6-triiodo-3- hydroxybenzoic acid,
2,4,6-tribrono-3-hydroxybenzoic acid, and the |ike. 10
Furt her exanples [gf the l'i ght absdrbi ng conpound are a

pol ymer having a |bgnzene ring, a ha hthalene ring, or
an anthra _§Ihese Lfgkg— ( ounds
can be used sglely, /2 in c natjo Qf nor e

kinds. If th

t he underl ayer
present inventio t he added ang {hereof 15 is 20
mass% or | ess, f exanple 0.1 t38 mass% or 1 to 10
mass%in the solil content. [0026] The underl ayer

graphy of the
ifjtants As t he

coati ng forniddZ(B t+70n for |

present invention nayi%Zntain su .

surfactants, nention be nmade of, for exanple,
too 2B Uodia 5 R SR BRI op MRy ¥ the
premtqurﬂbhy lighteabsbehing IcamnmmdSpﬂlM?@tﬁt%ﬂ toagidy |
genEE#SF ggﬁm&gahylene ol eyl ether, etc_,

Thebar) oAbt caapausds cah B bRt 5 ipion sodips as
they'95Vd a abs@plien for IRt at photosensitive characteristic wavelength
reQIE Pi%ﬁﬁ)*ﬁﬁ?@%ﬂﬁ et LA bBfores gy SRV on the
undeniaysracoating, ast phvents standig wavapeusedabb r¢f&ﬁct@s from a
sub%%i%scir%ﬁ by reﬁQEﬁ%rf aﬁ‘e {’E’Dﬁ@&iﬂe%s orPéitistate Buifateat e,

Examples of suchr Ilrgsht absorbing compounds that can be used are
benzophenone compound, benzotriazole compound, azo compound,
naphthalene compound, anthracene compound, anthraguinone compound,
triazine compound, triazinetrione compound, quincline compound, and the like.
Naphthalene compound, anthracene compound, triazine compound, and
triazinetrione compound are used.

Specific examples of such compounds are 1-naphthalene carboxylic acid, 2-

naphthalene carboxylic acid, 1-naphthol, 2-naphthol, 1-naphthylacetate, 1-
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pol yoxyet hyl ene sorbitan fatty add esters, e.g.,
pol yoxyet hyl ene sorbitan nonol aurate, pol yoxyethyl ene
sorbitan nonopal mtate, polyoxyethylene sorbitan
nonost ear ate, pol yoxyet hyl ene sorbitan triol eate,

pol yoxyet hyl ene sorbitan tristearate, etc.; fluorine

based surfactants, e.g., EFTOP EF301, EF303, EF352 30
Ltd.), MEGAFAC

h)fEWﬁ %%%E{haggé)%ﬁ-rrgc hem Pr%%q&frﬁxcg-gdmnhmafgng carboxylic acid,

3, Tkihiideantys?-riaphthaleris CAIBARY 434, B-bFSPASR-hythBXY AG Hﬂﬁqiane

2 M S BNl UG s oroho
ﬁ@nqiggr@pgullq)gcud&@ﬁhrqgegggg d@-dncattmxyyhc acid, 1-anthracene

cammmauuox rml AHtRfadéRasdd ﬁaﬁfmaesr?éih ?

anifiludfhict 9@?@*& A Sty oAz 'bbm&a%oeﬁ acid, 3-

jodobenzoip raaida Qaﬁﬁwlbrmm;ﬂm&ﬂ ®,4 j6etsibramordsoreinal, 3,4,5-
tril G BNB L I'EetrW? lﬂﬁbbg%lé ledf ? {7% “tfiodo-3-
ositi on ac’cb ent 'rhventron-- The

hy@rgxy Z9ig acigag, %ﬂwa@@ %@Néro;cybgmzqm agldnand dbe fke of
Further @fameg oktﬁsdﬁght[a@eaﬂn eo uHa'@?é b?ﬁb?mépﬁéxhﬁg a

f ] I
bend3d i, SRR RORRER GRS. o 3R GPEHERRHe, BRdr at or “can be
Thestdiightiabsorbieg compoanéis can beheseacsaleliyyooih combination of two
or mafée%.hag e ﬁ??%e%btgggtﬁlﬂghom&qﬁng Wgwﬁﬁﬁ'leﬁf 1}1@@%2&'3 %ﬁiﬁger
caqyﬁstf@ra&ma cgmmsmwto |th§|mr@|%@t lmruﬂﬁns d;&dpamﬁust thereof

is 20Uhasy% or B TEreBRIPE 9.1 A0 Aiassdd, letoehloammnﬁme solid
onpounds, etc. 10 The onl um salt conpounds i ncl ude

con ni um sal t conpounds such as di phenyl iodonium
[0028)Hie underﬁﬂm cbatirng fatming cyinpositionifemiithography of the present

mvér{tfoﬁl r Ofits “ﬁgﬁéne@%{%ﬁ the ghﬁgaﬁﬁ{s W@gzﬁ%%be made of,
for @amplaort@monmcﬁumma steh QS@O‘KQWﬁﬁ‘l‘Yiﬂﬂ%%ﬂbﬂl afhers, e.g.,
CEErS i Analen BRI L epagiep e
cewi S PR Ham SIavh Pl PobRRYEtIEne Ak At
e.g.spblyoxysthylend oot pheael ether mhwmdjetﬁylm nonyl phenol ether,
o SRR g R SR oy i
esterarpio sothilaromanelagrate: $¢lpitanymrm ﬁa’m sorb
moﬁdstédrﬂ@ gﬂﬁilﬁﬁﬁﬁoﬁﬁbléﬁf@tsérbﬁrﬂm&% %drlﬁnm?ﬁtri%téaiate etc.,
polyg ?@ﬁ@p&@?&ﬁg quesa&?s e. B‘ o;{!&?\yf)enetsrb?gﬁa
moniiduraten polhyoxgethylanestebitdari monopaimitate cpolyoxydthyléhe sorbitan
monostearate, polyoxyethylene sorbitan frioleate, polyoxyethylene sorbitan
tristearate, etc.; fluorine based surfactants, e.g., EFTOP EF301, EF303, EF352
(manufactured by Tochem Products Co., Ltd.), MEGAFAC F171, F173
(manufactured by Dainippon Ink and Chemicals, inc.}, FLUORAD FC430,
FC431 (manufactured by Sumitomo 3M Limited), ASAHI GUARD AG710,
SURFLON S$-382, SC101, SC102, SC103, SC104, SC105, SC106
(manufactured by Asahi Glass Co., Ltd.); organoslloxane polymer KP341
{manufactured by Shin-etsu Chemical Co., Ltd.), etc. The blending amount of
the surfactants is usually 0.2 mass% or less, preferably 0.1 mass% or less in all
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(canphor sul f onyl oxy) succi ni m de and N
(trifluoronethanesul fonyl oxy) napht halim de, etc. The
di sul fonyl di azonet hane conpounds include for exanple
bi s(trifluoronethyl sul fonyl)di azonet hane,
bi s(cycl ohexyl sul fonyl ) di azonmet hane, 25
bls(phenylsulfonyl)dlazonethane

bis(2,4

| d th
COM%@ m{%zw% glzggfgeﬁﬁﬁg%ﬁ@po&ém according to the
pr ﬂ@ﬂtym\tﬂﬂtbnny The-supladites Hidyby hdd<d wegbﬂ@%mﬁhsnon of

or 1n

twa e cid generators can be used
conb%ap?%%aof two or nore kinds. Wen the phot oaci d

[00z61dp dhe pinderlayas eoating foraring comawsition fﬁmmgrhph?%cb&rdmg
to 82 msé%uﬁf/erlltﬁﬁﬁ 8 phdidadi@ géﬁ %@@o%rﬁ et?% agc?e]zg k- ordel B &dhform

s%'i n the

thelAaiain ol 8 UeBENaYR @G te e o asihoterasist onidedro the
undertayer apating irekthograpbiy Hr6€=<0 MIHE ﬁnd&ﬁb@e GRheA8r meludes

oniuffsdi ﬁ?r‘ﬁﬁbu %ﬁ%ﬁ&hgﬂ'ﬁ@y ont a| aélléstﬁf\épgl diaggmethane

contro
COrppRWRds, ejc. The r heol ogy control li ng agent i nproves

Thé briush Bt esmbaane@ #f&i&cﬁ:y ﬁﬁn?gélgggfgﬁfaeﬁg@ EQch as diphenyl

o GRIR B AanshspBal, o) beagium skbromelhanscsutionate,
diphenig iddondum cumalflogrd-obutae suifopats, (di rtymdaionﬁ.&n berfasoro-

A oA S SR R (T
butylpben mwmam@oramdfonateeancbblswaert-butylmwnyi)mdoamm
tnﬂadroﬁ@mémmﬁ: St oggg%ﬂi{gﬁw §‘£t8$}ﬂ ﬁé% §{Jcﬂi Lom
i %L\Wb i are no I ONS in
P‘i oD pﬁntlrnenet%trmh@ymsua‘eaiumngomﬂtmrmm@
butarmmauﬁate;rirqﬁacaénwsmmmmmmmforbbmme%mttnpnéﬁﬂgmmum

nts can di ssol ve the

tr'ﬂ@b%'&gfr}?i%ﬁ@ﬁgaﬁ) d contents. Exanples of such

Theseifonea imider enmpeynnis :ncbldbcfeoexmnaledﬂdtréluommgthane

o T Cond e S Feeo PR B

(ca ulfor %'@W@% omat hyl ether acetate,
(trlﬂllitirﬁmétl@éﬁe@ﬂfmpbxﬁﬁaﬁmtmfﬂi&é étbhef acetate, propylene
Theﬁ{#r@‘o 0 rouac t.ate e $ Iene gl ycol

Bt e ginéianedatiio i Hefi Erethyl et hyl

bls(trdﬁlammethngnlfmm)diammhang,dins(wwahestulﬁmmulazomethane
bls(ﬁieﬁﬁgﬁl@%@ oﬁﬁ%@ﬂ@fh%[nﬁePgﬁ-ﬁﬁumgggfﬁ%/lgadlafﬂnﬁethane bis(2,4-
dimeiibenagnesuifoeydiezamethans, and sethasuéenyrislusnasuliony
d|azﬁfﬁétﬁdne33mst hoxypr opi onate, ethyl 3-nethoxypropionate,
Thes?@fchh%% ey hox : Orﬁbgﬂgpceiﬁﬁwﬁrén aequlpmauon of two or
more kinds. When the photoac:ld generator is used, the content amount thereof
is 20 mass% or less, 0.01 to 10 mass%, or 0.1 to 5 mass%, or 0.5 to 3 mass% in
the solid content of the underayer coating forming composition.

[0027] The underlayer coating forming composition accerding to the present
invention may contain rheology controlling agents, adhesion auxiliaries, etc., if
necessary. The rheology controlling agent improves fluidity of the underayer
coating forming composition, and particularly in baking step, is effective for
improving filling property of the undetiayer coating forming composition into
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pyruvate, ethylene glycol nononethyl ether, ethylene
gl ycol nonoethyl ether, ethylene glycol nonopropyl
et her, ethylene glycol nonobutyl ether, ethylene
gl ycol nononet hyl ether acetate, ethylene glyco
nonoet hyl ether acetate, ethylene glycol nonopropyl
et her acetate, ethylene glycol nonobutyl ether 20

di et hyl ene gl ycol dinethyl ether, diethylene

t
085?6 %}ﬁ*@ﬁﬁﬂ’" auxiiqry imgrevesyadhesiag ly@ueemtpe épyiiconductor
subsm orditritdresiAand e ahdéﬂlévérwoaﬁﬁ@ % Bféﬁé\&h@élfo

ety iSRS e Bre arliog Jie Phetledstiross pringiixtoliated.

[0028] Jdﬂerei ape op\limitafines jn mecqglvmﬂs ugbg do thediimddridyee thating
forfiky hoh?%&ﬂfbﬁ for mhggaappb%gg@éa resen® RBfikon, ARREE the

ISO

80 ?ﬂ@ ireelde the abg Ye'ﬂ'tﬂﬂﬁlﬁf‘@ spli® selepts. f or mat e,

Exbmiplds dfesudtht solveris ek Yhethwmheolveaiﬁé'tatéoéﬁ?t &allosolve
ki3 Py T, PR EFh A fon eyl oSt kibigpAl ool
mOppbpiybﬁﬁlee prepifieneglygsl oroeethylether acetats, pnapyene glycol
mohagglyggﬁeé Q@%@W&ﬁgeﬁéw PHWPBF@% ezggﬁféﬂ? prof:ylene
vl ienmiaityt ather agataten iRlyenr.Aiens, yretbik shyiet
cydcpeintandnd) dyilohbrandid) ethyh rzdimuxmaf:@hate @tl’cw [2-hydroxy-2-
me%nyﬁgﬂgrgétez e@l %@cﬁggg?%ﬂgteghylm acetate, methyl 2-hydroxy-
3-nmisthylbviaopats, methyl methoxypropivhate, ethyl Bsnytmypmnate
ethﬁt%&*hogww r?actsltrug\bfh ARdth opﬁgaf% OX é&aqe athyl
pyranate; ﬂfbqulyccamrm@e&ﬂe athyene noe v?e?-ef
ethylefi® giptot momephepyy btter| ethykhétg?.yccﬁmmt I&tﬁ’ér ethylene

oy F&'ﬁﬁ&hﬁ%ﬁﬁf’&%@& Bintol LGBV Y et

ethylemda glycet mpinopedpyh emalrmetate,mtbp!ﬁhelgiy@h monqugl letherg
oeBHe SRS gy oM e ARG Ot ameno
dlethvlﬁeerg}m& ginrapyl ether, M&ﬂ%@% 9Iv&eb@lbmvéi gtheg, propylene glycol
morrazﬁﬁtggpa@gf Iemapﬂsne yiyeo! dhﬁétﬁ?llt%tﬂég ffdtwﬁé glyeendiethyhy
ethe}; rgbviepgagol dirapyl e Pratysrialeer T stiBl By factate
propyb tdtale, fsmpmpyg latateobiutyl Batate, isbbutyb lastate: methwd farmste,
et IR o AT iy LIRSt et
amyil gormaéeelaoemyhfogmiat%w@h&b%@qtﬂ@ o) @&et%ra@
isoaYhyl Bcatdte] HEEA acétats; pAé ytil ropidiaté léetayl mropionate, propyi

ond uct or t rat o RR U,%M@,%@ﬁ@é C.ﬂgthyl

ProPIgRIB AR A RTOROMIR.
butylsite | ethyl putytatelcproppitiutelats, tspm'spyl butylate, butyl butylate,

isobutyl butylate, ethyl hydroxy acetate, ethyl 2-hydroxy-2-methylpropionate,
methyl 3-methoxy-2-methylpropionate, methyl 2-hydroxy-3-methylbutylate, ethyl
methoxy acetate, ethyl ethoxy acetate, methyl 3-methoxypropionate, ethyl 3-
ethoxypropionate, ethyl 3-methoxyproplonate, 3-methoxybutyl acetate, 3-
methoxypropyl acetate, 3-methyl-3-methoxybutyl acetate, 3-methyl-3-
methoxybutyl propionate, 3-methyi-3-tnethoxybutyl butylate, methyl
acetoacetate, toluene, xylene, methyl ethyl ketone, methyl propyl ketone, methyl
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substrate, |1 TO substrate or the like), and thenafter,
the substrate is baked to form an underl ayer coati ng.
The baking condition is selected froma tenperature
ranging from80 to 250C, and tinme ranging fromO0.3 to
60 mnutes. Preferably, the baking tenperature is 130

to 2500C, and the baking tine is 0.5 to 5 mnutes 15
|s

b&pﬁcétbh&kz”‘ﬁgﬁlta%g&oﬁ%ﬂa%qﬂerl Sarcoal L

arane. gydah ‘F’Eﬁ@r@
dlg:ggﬁ%?gnﬁmmﬁ methylaosimide, Mﬂhﬂ:mayllaaéﬁwﬁdethe e
meshgieyiraligons, A HtPRIARORE NITAREPOS 8 Ind PF

e ; e used solely or in

o Ee s srgngfekiefted  oar boxyl groups of formul a
[0Q29] H%nemaﬁemibe m:éelmth@ Qnd@ﬂéﬂér%ﬁﬂﬁ@fmﬁﬁnﬁ@ﬁpﬁgﬁgn of the
pl‘éﬁfﬁ‘ﬂﬁ)etn'hﬁﬁ ﬂleﬂed on the substrate, baked
fo er coating, it is considered the
ThE P&Q@gﬁw @@tn@%m@gmmmsmmrfw"lmoméphsﬁof tHe pregerit
invientidre i coztad by L3Pl BostiHdMNAY fiEthac %&%@%M@e EPP%I)Igf a

coét?@% &gea'(@ﬂeo PH{Y\S %%%ﬂfﬁ:c@@%ﬁgﬁ (for epmle siliconrsdlicon
Iozs’ldﬂpmah@u; sabsttate rsifcarmwafee wbﬂﬁéieawéoﬁ ARfidd QufJé{FéSleR_Qllass

sub%?fafé’ W@%Msﬂﬁ%ﬁh?%&%f ARl endiets e %ﬁbng%r ﬁgaégaﬂsto form
an mdffrlaw caatinginr Thetbaking-conditieG-is sblectedHRomERIM Sk atite
rangig frem 8‘§|Q60250=Ga!ah¥ tarﬁé“ﬁr{ﬁﬁwod‘ﬂgﬁ{wd §¥§ "Btﬂ‘iﬂi?lhgér]sgs [Preferably,

the %ﬁ%@gﬁg OSI tl {90;5@,%@ e(ha inartime isH Sdodiiminutes.

Thedthidknegs ot';fowm@d mfdeﬂfa?éf@&aﬂl ik, m@xamﬁfm@q e :hgmm Br for
e used. 6 Therefo

exahkg%c?:r 03rr1]Br gﬁ@x%a@éﬁﬁﬁ%[%@p and the epoxy group,

As mghtoned ebave; the nindadayer goatingdenining wdnspesdition for
Irthogiﬁﬁhf‘éﬁﬁé phedisht iridhtieh®dntSind a compound having protected
carboxyl groups of formula (1), and compound having epoxy groups.

When the composition is applied on the substrate, baked, and form an
underiayer coating, it is considered the protected carboxyl group of formula ( 1)is
decomposed by heat, and provides a carboxyl group (formula (EQ1)) that reacts
with the epoxy group during the baking process (formula (EQ2)), and by this
reaction, the compounds contained in the underayer coating forming

composition are bonded each other.
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10

15

strong underl| ayer coating. As a result, the underl ayer

coating becones lowin solubility in an organic

sol vent generally used for photoresist conposition

appl i ed on the underlayer coating, for exanple,

et hyl ene gl ycol nononethyl 10 ether, ethyl cell osolve

acetate, diethylene glycol nononethyl ether, propyl ene

gl ygal .. propyl ene glycol nonomethyl ether, propylene

gl yc nmononet hyl ether acetate, propylene glyco

propyll ether acetate, toluene, nethyl ethyl ketone,
e+Qfiexanone, et hyl 2-hydraxypropi onate, ethyl

2- hydr oxy- 2- rethylproplonatF et hyl EQQOxy ate,
met h{) uvate, et hyl te, butyl , ‘and éb
li ke 19 Ther erore®an Iayé‘rcoatln orimed by(E£621)

F&Tﬁk{lfﬁ(} —Rating fornlng |t|
I_th¢graphy 02 the_presentC)E€ not F%3ernix

gaﬁphotore5|st_ It is assuned that if a
conpwun avi ng many reactive positions is used, the
und yer coating will becone stronger. Further, it
Is assuned that if 31 polyners are used for the
conmpound havi ng protected carboxyl groups of fornula
(1) or the conpound havi ng epoxy g@LQuPs, the
under | ayer coating becone stronger|by the
crosslinking structure formed by (£ on in baking
Skﬁﬁn It is thanakore preferred | erlayer

ing form ng |[conposition of 5 thb present I nvention

otc‘ﬁdsepa Sﬁyﬁmﬁ R 2

cata [ Ir_i: as the format{@n of carboxyl
gr by t he rmal deconpositionl of protected
car boxyl groups of formula (1), anQ:Fh reaction

bet ween the formed carboxyl group and epoxy group
snoot hly proceed 10 under the bakgégﬂcondition.

Therefore, the underlayer coating form ng conposition
Spetifically, ththgr enderiayer coating foaming composition foiditsography of the

presenf Hﬁéﬁggn,h:gwﬁgbhﬁé@%%m ISI'?]'I ﬁ@@&e@%ﬁf’@] | groyps of
fornwmbﬁﬁnd @ sempound dravingotwer orriore ROy gmmauwsed
Thefefére, B?%e re ﬁfdfrtﬁe 65% n&%gw th@‘li,‘idx?%r&ﬁﬁ ntheg

sftion t.ho ph
compagAk 7% chndraieuah e b iish Soadudis ﬁwés(fmﬂowde a
stroniépuhiderdayeh ebatieg. SAs lasre%ult rthé tonetiagencuitingheoomes low in

soluffif bk orbBi St ERIrRlm, P ot P RFBE %ﬁﬁ@ﬂf’ﬁﬂ

applied| an thenungdertayeh coalings rfoaqmmp ethylgnexglycolymasemethy:
emeF%eﬂ RENSLVS Sbelafe tq? ﬁﬁf@rﬁdglﬁéﬁl rhERdREtgTethes propylene

yer coat | ng
glycol, propy!ene glycol monomethyl ether, propylene glycol monomethyl sther

acetate, propylene glyco! propyl ether acetate, toluene, methyl ethyl ketone,

. cyclohexanone, ethyl 2-hydroxypropionate, ethyl 2-hydroxy-2-methylpropionaie,

ethyl ethoxy acetate, methyl pyruvate, ethyl lactate, butyl lactate, and the like.
Therefore, an underiayer coating formed by the underlayer coating forming
composition for lithography of the present invention do not intermix with the
photoresist. It is assumed that if a compound having many reactive positions is
used, the underlayer coating will become stronger. Further, it Is assumed that if
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20 present invention is not specifically limted so
long as it is sensitive to an exposure |light, and any

of negative type and positive type photoresists can be
used. The photoresist includes a positive type
phot oresi st consisting of a novolak resin and
1, 2- napht hoqui none di azide sulfonic acid ester, a
chem cally- anplified type photoresist which consi st s
PYYMErH At d3ad for Yameempound haviag mrametedzearbaxyf ryodps of

fognmamwor tHb bé‘mﬁ@@ﬁufﬁaﬁﬁ éﬂo&ﬂ g?dhcp% ﬁ&%ﬂ%ﬁ? £83

t )
ol ol 0 e S s&wcmrﬁgm«zgy ki
Stmot lbwcihere;fereepmfmed Mea.lddéﬂa ffoﬁﬁﬁ“i@%’r‘ﬁposxtlon of

*“é“'?* et e B a6 ?gﬁyﬂ?ﬁ?%@?%ﬁ%?s?&q”@{'& gFformifa (1) ora
W‘W@eﬁﬁaﬁfﬂﬂq@é phot oresi st consisting of a

Fuuhemiaré tho SHaIYENE ra§WiFed ds m.mﬁhaﬁae{ oPGarboRifUiBy @"B'y

I NCr eases

h
sl RSB EPal r Puo S Gupor sk cH oS aveihe
reqtglond:atwegmﬁmlfonmﬂ cmnbaoqﬂ grcajpdammapeﬂﬁgmudmnobthw proceed

”“%ﬁﬂglﬁr@ c‘k@é@?r&f i c’Kp%ur € j&ﬁéﬁf&atﬁé@‘ﬁﬁﬁﬁy

tra
compasgftion ferdithegmaphy ofthe present iave rsdms noloreghieiac al

cro€slinking Gataly3bsadiilat w%.wampoﬁﬁﬁm&%mrﬁ&mmédw the

can be

|
coryanfio RS fof Fasmit Gissingno Lpfeuars dagtnggn:
Therefareyr tl'nesm@lmyehcmtgig fampingdednmpositienl forrllﬂlﬁgraltﬁlﬁy o? the:
preﬁéﬁ’tq ﬁﬁhokﬂg éxg:gﬁent}ﬂi 3 cfrégé Efﬂbll f:;g§ \Qﬂ\éf igg k n;)
[ﬂﬂaﬁhN émom%rﬁsusagefpnnea@mhawdeﬂgw w@@mgn nJhe piptaresist
e O oS ) Sk d SR Sbuc
compiiart st on® waiseraver %%F(LQB Ay riealBg: Lo ¢ om
Thdﬁmtoreglstéaherm:éand fottnecoor] Bie (ﬁ?daiayea cbating ofthe
el il e oS S g A s b

ment 1s carrie

pﬁyﬁdm& and amyef bagativedype and pesitivadyps Ehptgges;:st;aecan be
usedyYPEhe lwof&reﬁsﬁ Inchﬁiéd%?ﬁemﬁ %Iﬂﬂdr@s&? eBRSIstiNg bf &S

|In r enroval art ,o e hot or.esi st agg
novelgk mes1g a1, IR 5 fRYy 3 chpmically-
ammﬁedi mphmtoresiﬁmah fconsstsacmﬂ phabholdl gmemlme @nd a bhinder

havid s tolR wlich s 485 BBUERY i i a8 B Thoriasy pyl
dissafition taige acthemically-amplified bppephatoresist copsisting cban alkali-
soluble binder, a photoacid generator, and a low molecutar compound which is

decomposed with an acld and increases the alkali dissolution rate of the
photoresist, a chemically-amplified photoresist consisting of a photoacid
generator, a binder having a group which is decomposed with an acid and
increases the alkali dissolution rate, and a low molecular compound which is
decomposed with an acid and increases the alkali dissolution rate of the
photoresist. For example, trade name: APEX-E manufactured by Shipley
Company, trade name: PAR7 10 manufactured by Sumitomo Chemical Co., Lid.,
and trade name; SEPR430 manufactured by Shin-efsu Chemical Co., Ltd., and

the like can be mentioned.
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15 ammoni um hydr oxi de such as tetranet hyl anmoni um
hydr oxi de, tetraethyl ammoni um hydroxi de, choline or
the |i ke, am ne aqueous sol ution such as

et hanol am ne, propylam ne, ethyl enedi anm ne or the
like. Additionally, surfactants can be added in the
devel oper. The condition in which devel opnent takes
s suitably selected froma tenperature ranging

0B 35 Subsasitibnty esnentire o ot imeamiediou rbagh o Fegaormned
mashc orfitsr.thé @RBI3urEHe nghtt ReF bREMER lagtr (&.«Beewngﬁ éf?g%{ nm), ArF

R B INYRIGRT 3! 105 Fiva' it F2reuciasr Inser hoam (wauaangtn

are con
154 e meayobe gsatho v i nasesasaw,cﬂ postl eoeposaﬁ baks (FER) may be

i ikl Bigew LM e a i
by SUtRbH SelRcpan S BRathaserperabar(ar Tohte 300 Hh enecseaing
timeroff0.8d40 dOwhinates. carbon nonooxi de, argon, oxygen,

i th
[od33} I B netifaE, SRR i Canfdd ot i SBRelope for
Phq:(ﬁ" Etﬁlﬁan F@r exampleqin cass wbertecmpomgvé aspesrplmmrdscst is used, the
devaidprneft ﬁ%ﬂé fh RVl BF e e%%r‘e@?é%nd forming of
oat i pr esent entlon on

pht@ b%%@&@frbr substrate. 30 The anti-reflective
The:datela'emrrphetdresist inslades mmﬁmﬁemnea irebus solution

T e e e
hydrqxumgaqu or thedikes agueous aolltution ohquaieﬁnary

t b

ammahiugg ﬁggﬁﬂddéfnﬁr&% Lé@%n‘??tﬁylahﬁnéﬁfﬁ?ﬁm&%ﬁﬂgas' ng oy

th
te"%ﬁfﬁv'é"wa@@m waXGskameméhsdm@t@meea,qu%s@@mqusuch
as ethamslantineg propehmies eiwleﬁédfanﬁﬁ@beummecomﬂnﬁum as

c ne bsorbl cQ polyner
surtRighns 8F B Hadg o M dewaner, 7 AR e &
developmnent takes nrlgcrals Sitablyyéelecied drdrm mtegperaturd r:mg!hg from 5
to 56 AhA3ImE PahingfrehP$E td 960 Recam@nt and a sol vent,

al ning as_nal n onent a | | ht absor%ntgg
[0034] Ttisi he reraoval of thecundeniayes patingiand Pipcessing Ahtheone
senmmar:mrwbﬁﬂamre ar?hdnc&elrﬁylsuﬁng ¢he pROtoresist pattern formed
i,n age v ig r ro
as ey Hito A ot chll Ghltinas e RVA) BFvrEL Fidaber s
condisted ﬂyougl’ndm etching byyse ofagas suchas etrafivpromethanen
LB m
perfiftldycRBREdY . F@"Fgﬁll"%"?mﬁtaﬁai% "*ﬂg ftbaRg carbon
mﬂ"?ﬂ’&ﬁecﬁ'ig%'e oxygeN, zﬂ"@gﬂw Sé' 9¥ﬂfﬁlqﬁ'§9r @"ﬁ"‘-‘rﬂ'@ﬁ?a“e
,trogeﬁmmjdrm BAH chidtine tﬁﬂum @ensitive characteristic
vel on 0 n '
An of gatie BBftsPaecille Ratlos iAker sitet S5plied taffrelt RO TBhmind the
undertayer coating of the present invention onto the semiconductor substrate.
The anti-reflective coating composition used in such a case is not specifically
limited, and can be arbitrarily selected from those conventionally used in the
prior lithography process, and used. [n addition, the anti-reflective coating can
be formed by coating by the conventional method, for example, with a spinner or
a coater, and baking. The anti-reflective coating compaosition includes for
example one containing as main components a light absorbing compound, a
polymer and a solvent, one containing as main components a polymer having a
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10 coating, and include for exanpl e benzophenone

conpounds, benzotrlazole conpounds, azo conpounds,

napht hal ene conpounds, anthracene conpounds,

ant hr aqui none conpounds, triazi ne conpounds, and the

i ke. The polyners include polyesters, polyimdes,

pol ystyrenes, novol ak resins, polyacetais, acrylic

polynmers, and the |ike. The polynmers having a |ight
lighbatedrbing gyoop throbglo shémical bbed) alosklinkihg agéntdmd a solvent,

onQ%E%ﬁﬁg%vﬁ]Hﬁ\ &nl\b&ﬁ] 1885 hpéﬂgorgfn%[goqﬁm% cross%l;'nklng

race e Fin
aggahaha soivegl, ang ons cortainingas mgsn ﬁ@mpnﬁetSra pglysier type
crdsBiinking Qgéhﬂlﬁhwﬁg‘ﬂ lfgh?abSdﬁﬁlngTﬁ}%péﬂ?bﬁa @é&#éﬁt and the like.

™3 Sieeribe hetPR AU Py A lan 8N ScREpTEanTidy 2pacid
gem’ rearRrsorieant| mwemlngyzﬁontmﬂrr@agmam therlikel eThivight

ST B GRS ) el i) 4B

coating o resen I nvention ca

absqmm fardightatphotasensitivg craaxaﬁteaém wayelepgitciedinn phibe

phétﬁgétﬁé{lwéorﬁpéﬁéﬁtgn s ﬁhﬂ@r@@@mﬁf vrlﬂea bncthe dritirefleepaNt
lL.nven on ave or |

cogihe b Ty ol Bl bRt oy i3y Bendothibiole

compoldndsapio coogrounds aeaptitbalese coamounua.wﬂhtawnemmpounds

antﬁfﬁﬂhe Suv%Hrﬁ[‘F(@ﬁHdsV ?rhﬁﬁéﬁbmgeﬂﬁﬂéjsaﬁo*ﬁe'hkg{“ The Vdo@,ﬁﬁs&

an ant
inclséatn%stqrﬁepqlm SoyRAlY NS aOlalk i, SoiaCetals, acryiic

polyrERy) andthé fike eThE palyimErs HRavingsa Hghtaalsorbihg igroup through
cheptigAls et e PONTSE Pk & HAGE Ao EinB AtRialk T ftructure
sucprwmthmmneamge naphthilaret riag diemzene iegsqbispliee dnpy ao
b b
quinalfByB i & sisafle A, ArdnRIREDT 2o 0 OF P e aece
Thel saraicondustaysubstrates panﬂhlﬁlaﬁhwe%’lﬁvgr gpating foyiing
broEFoﬁhé %rﬁﬁnﬁiﬁ@h%%ﬁ liéPhiEybd fuﬁdtmtssl hatingta
on akKl er [ aVy e
inorsaamrgﬁ?eﬁpct‘?\aenaoaiwfoﬁaﬁ# 6?9;58&8? gcliedlke, 20d ghe
undefiagemntaadingait ftiee presfent inveplion ean desformhed éheredo.t he
TheyifsHEREL Soing tirmbl Hyind idefal ot forminig iindsifion of
the prasent nyentiok maykavecabsorptjon &rrhgh@ usegh Ing F'F?%F!
mhd‘aq?épr'uy t hﬁgggﬁ Eycée%%f H’{bﬁgﬂd cbaﬂ Eam gfaqmdbﬁ giataﬁar that
provides Brevestive pffack WS ﬁge'?ﬂq“ eGF‘?%EYE‘}H? ﬁa%“‘g that is, as
an dniiefsstive soatfirgce, by applying it for the substrate on
dgiq%hlg\éh?‘c i eqflﬁs prQ SR Tnvetitidn WainBb LiSed'fifttherasd! Rlyer

- for preventing an mteractuon between the substrate and the photoresist, as a

layer having a function that prevents an adverse effect against the substrate by
the material used for the photoresist or by substances formed on exposure to
light of the phatoresist, as a layer having a function that prevents diffusion and
adverse effects of substances formed in the substrate on baking under heating
to the upper layer photoresist, and as a barrier layer for reducing any poisoning
effect of the photoresist layer by the semiconductor substrate dielectric layet,

and the like.
Still further, the underlayer coating formed from the underlayer coating forming
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5 Hereinafter, the present invention will be described
based on exanples but the present invention is not
limted thereto. Exanples Synthesis Exanple 1 10
100351 In 152.7 g of ethyl lactate, 10.00 g of

gl yci dyl net hacryl ate and 28.16 g of et hyl

nmet hacryl ate were di ssolved, and nitrogen was fl owed
in the solution for 30 minutes, the solution was then

CPERpEon for lshagraphy\or the presphtipvérition 67bé iBBJSR! ARG

agént thél A Lirile and 0..763
o e ot PRt RACUDE0S & BoltbhinnGasly for lationihg a
‘g’cﬁ ¢ SHracg. (hyranplyipg it fgr thesubstrate on witich Giatal4 are ®rmed
ambwhichus dsed i HuabdamassReplecsss 0. 1 g of

4- met hoxyphenol was added to obtain a solution

cont ai ni.ng a copol ymer of glycidyinethacrylate and

Herelnafterdhe asesantirvertion wilbbeidesdrised bayee bn\examples but the
préseit Y Rshtioh iﬁgtm?,k/ﬁ?% reﬁqd t he nunber average
E Ic?cul ar wel ght o? e copol yner was 2400, and

TR ght average nol ecul ar weight (Mv) (in terns of
SysthwesitaERampleyst yrene) of 20 the copol ymer was 6900.

t [ / 7 H
[ogReAB27 SEF BRI 1A 10 00 S o dhyclirimetiaamiate ang 26,15 g of

meghymethagtylata weredlissbives!, andfnittsdert wag dlongd in the solution for

30 WhbRS Meddumn MaLTHERh d(@]*?g @d;f gﬁ% k%% Ry Y

N e e 3 PR
reaion sofipheR 7IsEL0 @&P&éﬂiﬁiﬂ&btﬁg@mﬂﬁam G\E@E&?g af 1-
ddSrnochi ers Kitedt (stion sGRoh AYBASARD e soaton o
70¥tar 8 Lk T BhehButaSapens, bt & S Bynetanphenglovas
addgddomtiain ayselttian dotaining a dopolymersfalycidgithdthadripate and

t . s

“’Zf“‘aﬁﬁ%’“%%”ﬁ%‘a? L THE oufaihBd cBbofie! hidd dinaiedt b Bt it
andAnG RURRRET 3yeEAge mm@udaro\echhbwab@fa@e copolyinoen was 2400, and
the wumimfaq@nMIeréiggt (MwPUh e BY5taRBERPSSIVERFhe) of

the%ﬁ@#j%&%@gjﬁgmga 35The obt ai ned copol ynei Was
Synthesis Example 2
HyC«_ _CHs
H
C‘%“O—CIB—O—CHZCHQCHZCHS (31)
O  CHs

[0036] In 126.9 g of ethyl lactate, 10.0 g of 1-butoxyethyl methacrylate of formula
(31) (a product of Honsyu Chemical Indusiry Co., Ltd.) and 21.73 g of methyl
methacrylate were dissolved, nitrogen was flowed in the solution for 30 minutes,
and the reaction solution was heated to 70°C. While keeping the reaction
solution at 70°C, 0.635 g of azobisisobutyronitrile and 0.635 g of 1-dodecane
thiol were added to the reaction solution.  After stirring the solution at 70°C for 8
hours under nitrogen atmosphere, 0.1 g of 4-methoxy phenol was added to
obtain a solution containing a copolymer of 1-butoxyethy! methacrylate and
methyl methacrylate. The obtained copolymer was analyzed by GPC method,
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and the nunber average nol ecul ar weight (M) of the
copol ynmer was 2000, and the weight average nol ecul ar
weight (My) (in terns of standard pol ystyrene) of the
copol ymer was 5600. Synthesis Exanple 3 [0037] In 14.4

g of nethyl ethyl ketone, 5.00 g of
1.2,4,5-benzenetetracarboxylic acid (a product of

Chem cal Industries, Ltd.) and 9. 46 of
affif gﬁ%%sr R§ep HaolwRE Waiaht (Hiob af the @xslygme was 2000, and
thprveeighivaverage imblecsianweight tMw) (indbihy of stan@gfl bafstyrene) of
thé%ﬁb[%mééj?b@@_ was stirred at 80C for 8 hours”u (rjeer
nosp

nitrogen 10 a here. The solvent was distilled off
to obtain 1, 2,4,5-benzene tetracarboxylic
Syathebis Examigie 1- but oxyet hyi) ester (forrmula (32)).

- HOC HO C4AHOO-C-O O H
003 148 5o ot el Ketons: 4180 9t 4 2des-berzenaietsacarboxylic
ac{hiaypduet afaVekg Pafre Gitsmyitaldhiystrike; magaanaim? @V@‘Ln-butyi
i : | oduct, 0 0
"'"%Q‘?‘%W-‘ ?‘aﬁgﬁﬁ‘&sﬁ%@ﬁ?ﬁ% 8P bfiosHeric dll KES g o Boratyst,
ang lhe reaciion ol stiged afi80%S: for/B bows yrites pittugen
atramspheras THedlvent was Histika loff té%taihhﬁzﬁfé—ﬂéh%h%’as
. f h d t t .
tetrSaiIBAIE pridterakis( EpHfakryPisster maiia (42)b. 5 bonrene
tricarboxylic aci m but oxyet hyl ) ester. 20
Synt hesi s Exanpl e ([r; In 10.8 g of nethyl ethyl
ket one, 5. f EF'S(Z- car boxyet hyl )i socyanuri c

acid (a pr “of i koku Chem cal s Corporation) and
5.83 g of n-butyl Ainyl 36
0 CH
0= 3
H O—C—0C4Hg
C— H
C4HgO ('; O 0 (32)
CHs
T
HC—CH;
OC4Hg
Synthesis Example 4

[0038] In 13.6 g of methyl ethyl ketone, 5,00 g of 1,3,5-benzenecarboxylic acid
(a product of Wako Pure Chemical Industries, Ltd.) and 8.58 g of n-butyt vinyl
ether were dissolved, 0.014 g of phosphoric acid was added as a catalyst, and
the solution was stirred at 80°C for 8 hours under nitrogen atmosphere. The
solvent was distilled off to obtain 1,3,5-benzene tricarboxylic acid-tris(1-
butoxyethyl) ester.

Synthesis Example 5
{0038] In 10.8 g of methyl ethyl ketone, 5.00 g of tris(2-carboxyethyl)isocyanuric

acid (a product of Shikoku Chemicals Corporation) and 5.83 g of n-butyl viny!
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ether were dissolved, 0.011 g of phosphoric acid was
added as a catalyst, and the solution was stirred at
80C for 8 hours under nitrogen atnosphere- The
solvent was distilled off to obtain
tris(2-(1-butoxy)ethyloxycarbonyl) isocyanuric acid
(MHMa(%H H mooamﬂ OO0O-0 CH2 1O H2 CH3
&g& 'x--C O-CH s N"2 OC4AH9 ON O CH2 CH2
‘@efeldlswae@;wm quP prahgricacid vervardedas a catajysti and

thé selutioh Wasstiresth4 e300 or 3 m:a@hmaaf ni% 8h Yahe8¥phere. The

ol R e A AR BB ocyanure

acibtfesnylad88)Pn: 20 mass%, 4.75 g of propyl ene glycol
nononet hyl et her, 10 3.08 g of ethyl lactate, 0.460 g
of 1, 2, 4, 5fFbenzene tetracarboxylic acid-tetrakis

@yg Wy | r that was obtained in Synthesis
a&tif Cg abcﬁéh!g surfactant R-30

( manuf act Légd by Dai ni ppon I nk and Chem cal s
) were added to prepare a sol ution of

| ncor por at

13. ” Then, the solution was filtered through a
mcr 11X er made of pol yet hy®ne having a pore size
of 0.05 m to epare a sol yji on of erI ayer

coati ng fokm ﬁ-’g rrposHéon f [i th Exanpl e
2 37 | In 1.0 ¢ ntalnlng a

copol y |~ '_Fn ryl at
N Hy Som, G

)
CHao

o~

D
HsC—C—0C4Hg
H

Example 1
[0040] In 10.0 g of the solution containing a copolymer of glycidyl methacrylate

and methyl methacrylate that was obtained in Synthesis Example 1 (solid
content concentration: 20 mass%), 4.75 g of propylene glycol monomethyl ether,
3.08 g of ethy! lactate, 0.460 g of 1,2,4,5-benzene tetracarboxylic acid-tetrakis
(1-butoxyethyl) ester that was obtained in Synthesls Example 3, and 0.010 g of
surfactant R-30 (manufactured by Dainippon ink and Chemicals Incorporated)
were added to prepare a solution of 13.5 mass%. Then, the solution was
filtered through a micro filter made of polyethylene having a pore size of 0.05 ym
to prepare a solution of underlayer coating forming compesition for lithography.

Example 2
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and nmet hyl nethacrylate that was obtained in Synthesis
Exanple | (solid content concentration: 20 mass%,
4.75 g of propyl ene glycol nonomethyl ether, 3.08 g
of ethyl lactate, 0.460 g of 1,3, 5-benzene
tricarboxylic acid-tris (1 5 butoxyethyl) ester that
was obtained in Synthesis Exanple 4, and 0.010 g of

rdﬁac ant R-30 (manufactured by Daini ppon | nk and
[oBdalincigd g Hdbe seluioa srntaiping a.Grrslymer pirglycidy methacrylate
oo il (TR Bis chlRied IR ByAfedls EXLMERE 1 solid
coplerit ShRCen A Podnats ol 0/ peyfansatbocl faondmeti ether,

3.08 gwi eyl iaatatec 0460rgof 6,61fi-benzamepttisatioaplic A€lddxa P! e
bufotyBfifl estr that Val dBkaihbs Ig]r?’gwlhbei% ég.{rﬁﬁﬁlrargdf %&F%mo g of

opol f glycrdyl nethac ate >
S”&E&ﬁawﬁﬂf@a'g aetufed by liainipean Ink aps Chemicalsingasperated)
wefe abddd te praene laosmmmﬂ ?fatai.s mas&@.m‘gﬁ%ﬁ, gféé s&ﬁ:fti@n?fras
3. of._e
finfHeORNITch g8 P R P pon Bt s 3w P pies or Blos
to prepaEm g Ispiutionyefundedayercdaatingdorming compasitieo. i n
Synt hesi s Exanple 5, and 0.010 g of surfactant R-30

Exérragalr%actured by Dai ni ppon I nk and Chem cal s
R orated) were added to prepare a solution of

[0042] B i?._ﬂsg/mf Mnluﬁc::necmhiumgcm copolyfrier oe gididyhmetighcrglate
and ey shoshEbry iR Tndt v UBIRY SRS il J (e
cordent:qongehtrationi@loonpsk).14.66 g ofpropylere glycobmenomethy egher,
3.08 goof &th{ 1951, I004B(5 § ' MdIP R -t SrbBhylisd¥anuric
My 3 e G 0
(mamfutmquaﬁy Dainiﬁgﬁhlmm%nd Gﬁe@ni@tl@rncbnmrawd)wgm added to
contain a -
prefilR 4 aPhion BLddzomgrare, e A Ko ey HkRAF oGl o
micgyfiteravade Bf patyethylenesbaviog aqare sizecef b 6o pumato prepare a
9 : hyl her,
solfRfSAngkridfe GodfingERRAGRAmmASERL. monoTeL iyl et her
R-30 (manufactured by Daini ppon I nk and Chemnical s
Exa gporated) 30 were added to prepare a solution of

roo43125 G B,k 11 B0 Soh bl H eBimct o Syl egidte

andafieibyDimetiacrylatepthapwiae abtsiokdin Syntifes maleet (solid

confefff foRSeritiiiBh” S0 l%ﬁiba?ﬁ?‘%;@gﬁ@ﬁiijﬁn@w%r % cbfiolymer
as obtained in

of 1hudpyetind methacrylate and methyl methacrylate

Synthesis Example 2 (solid content concentration: 20 mass%), 7.71 g of
propylene glycol monomethyl ether, 1.99 g of ethyl lactate, and 0.010 g of
surfactant R-30 (manufactured by Dainippon Ink and Chemicals Incorporated)
were added to prepare a solution of 13.5 mass%. Then, the solution was
filtered through a micro filter made of polyethylene having a pore size of 0.05 ym
to prepare a solution of underlayer coating forming composition.

Example 5
[0044] in 10.0 g of the solution containing a copolymer of 1-butoxyethyl

methacrylate and methyi methacrylate that was obtained in Synthesis Example 2
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nmet hacryl ate and net hyl nethacryl ate that was obtai ned

in Synthesis Exanple 2 36 (solid content

concentration: 20 nmass%, 4.75 g of propyl ene gl ycol
nononmet hyl ether, 3.08 g of ethyl lactate, 0.460 g of
4, 4" -met hyl ene bi s(N, N-di gl yci dyl aniline)
(manufactured by Thoto Kasei Co., Ltd., trade nane:
factant R 30 (rranuf actured

(sXH?éI Al péﬁfﬁ%fﬁiﬁgﬂdﬂ%ﬁmﬁ% 4. 752 of prarxless)glysal meonomethyl
etag@ 88 g op ethyyhiactate SHUEO igayf 404" -rﬂ;éth@ldm g} Ntmgsycfdwamnne)

(nEpiuddta &o'l{ﬁe? o thHU g@d{grﬁé% 1, gf 5 ﬁigof
SR B s B et oo

wee added t6 pt@pén@(h‘@dlultéh ép’{ 95911&’&3‘% h eTﬁ?h uﬁﬁ%ﬁ%"’ﬂ"ﬂ was,

MHERY Pt FRNe) it "semaihde gk nac boesyse i 05

fo prepase a splutjaronf uhdedayentoatimgdentingt dapnposifibriass % ,
5.21 g of propylene glycol nononethyl ether, 4.16 g
0.70 g of 1,2, 3,4-butane

of yl lactate, O.
EX?@PFea&ar boxylic acid
[0045] irak0 S(Pof me%c?mwdmain gﬁymér%g?ﬂ{tg R/

u u
el ATl AR Sl e ek i T mbrap o 2
(solighgontend conepnitativor Eamm%)Rsm ¢ obpropieng gigedimonomethy!

o108 n S 7 0 12 LSS o

tetras (i epesyicyplobeadmetindasbonyly mpeniyestardtommeta (34),
mamefaperéey by rna:&a\cﬂwni%amaastrﬁs 1¢d. ofra@e%nié“ G?ggﬂ)f gﬁa e

0.0f %%%%bhé } 8300 aiBur 3 by tbihippandsk and herinae
Incappo@taypvareGadiled tafrefar@ #izolationof 1315 lh'hss% Then, the
soluin Ww4s filtdigd Flﬁr%uﬁh% midro filter made of polyethylene having a pore

size of 0.05 um to prepate a solution of underlayer coating forming composition.

0 o H o
HC—C—0—(CHz)s—C o—c—g
o) Ho (34)
] ] O
HC—C—-—O—(CHz)s—C—O—C—O
o M

I
HC—~C—0—(CH3)5s—C—0—C

Y
Ha

Example 7
[0046] In 10.0 g of the solution containing a copolymer of 1-butoxyethy!

methacrylate and methyl methacrylate that was obtained in Synthesis Example 2
(solid content concentration; 20 mass%), 5.21 g of propylene glycol monomethyt
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H2C- GO (CH2)5-C O" G2 0 O1L H2 Exanple 7 [00461
In 10.0 g of the solution containing a copolyner of

1- but oxyet hyl nethacryl ate and met hyl nethacryl ate
that was obtained in Synthesis Example 2 (solid
content concentration: 20 mass%, 5.21 g of propyl ene

gl ycol nononethyl 39 ether, 4.16 g of et hyl | actate,
et her

t ol
e*’*?” ﬁ?g of B Pt 2ot SRl Moot ethr (formu
d“a“ fmll?d byNagase Tthemts=X Csy ititeh¢ EXat 1Radd 0.010 g of
e e e S SO e e
werl IR i hares SoMEoR gt t4iomassts. - Mhencihecsatisinghsa
filtatest tréudh a miosdiiter name dﬁidlyéthyl%nbaiéivﬁ@ #pBRY §iz8/0f .05 ym

o BlorE Bich B ey SBMY il e, 1o

14 Exanple 8 10 (0047] In ZP g of 1, 2 4, 5- benzene
N-buto yet hyI) ester

tetracarboxyl ifc aci d-tetraki

that was od —r-ﬁ)Sy@h-e@-s—@H? 531 g of
propyl ene gl ygo nono t her, ﬁ o et hyl
| actate, 2.00 1, 2, 2 tane teffr acar boxyl i c

acid-tetrakis(5-(3, 4- epoxy) cycl ohexyl nmet hyl oxycar bonyl
entyl)ester (manufactured by Daicel Chem cal

Ex‘:grﬁafﬁ‘sé)r ies Ltd., trade nane: 16 GT401), and 0.010 g of
‘““8%‘@2 P 200 GBI 6 SR AR sy
estei gl P ahtained in ﬁé{e’i@éls Plet /. €D ol Pspyisee glycol
mofigrnethydttienr 181Ny of ethyiacthatd, 2200 gasta, BB, 4Bltaakhy| ene

te*%%'éﬁ?%"ca?é?@Zg{%é(gf@fﬂ;gﬂ%?y)gg%g%ﬁr% BH_M %s OI|'bUt gn. of

penty )§§tﬁf manufaetuted by Paiveb Chemicaldodustries mmmdaname
GTaﬂﬂ)Uéhd’ nsom‘g Hﬂgﬁﬁé&éiﬁf R%mgggg{fﬁgtg%&abmpgbh ¥'Sng

C“%P% Sbaa?fger%ﬁxlswpfeca ok 1Prepape gy spldlion of 13.5 mass%.

Then, the solution was filtered through a micro ﬂlter made of polyethylene having
a pore size of 0.05 ym to prepare a solution of underlayer coating forming

composition.

Dissolution Test in Photoresist Solvent
[0048] The solutions of underlayer coating forming compositions for lithography

that were obtained in Examples 1 to 8 were coated on silicon wafer substrates
by means of a spinner, respectively. The coated silicon wafer substrates were
baked at 205°C for 1 minute on a hot plate to form underiayer coatings (film
thickness 0.45 ym). The underlayer coatings were dipped in ethyl lactate being
a solvent used for photoresists, and as a result it was confirmed that the
resulting underlayer coatings were insoluble in this solvent

Test of Intermixing with Photoresist
[0043] The solutions of underlayer coating forming compositions that were

obtained in Examples 1 to 8 were coated on silicon wafer substrates by means
of a spinner, respectively. The coated silicon wafer substrates were baked at
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by neans of a spinner, respectively. The coated
silicon wafer substrates were 25 baked at 205C for 1
mnute on a hot plate to form underl ayer coatings
(film thickness 0.45 m). The underl ayer coatings were

di pped in ethyl lactate being a solvent used for
photoreS|sts and as a result it was confirned that
sultlng under| ayer coatings were insoluble in

h
20%’h$ Joig W@WP 9ba fiet plate tq fareryndeariayenreatingsdfion thickness
0.4D0n9] Dhecaod uﬁdawasyeoéoam@ané%@étea%rﬁaaé‘rabrq Bailable

|
PhERFBISE Sl e drh: GERSS sl ani@adyresidon bl Brotp
Filmfean bid. anddpaste: nareey SEPR43D eresnifaitisietiby Shinestsu Chemical
o oSy ol o A 0
"‘%954‘5"0&) nbﬁg@'ﬁlt%tyeﬁ\ fier axpoRYreakthe slhoteresists to light,
postmxpesuneabélge wyapbAbdiaed ab QD'EG €t SE rﬁiﬁbtéfq i ?ﬂ(ﬁértde@éﬁ:pmg

uj | ot o0
the iSRS, s iR e Bflodarefanalitoh s megeured
andst waseaosliruad ihatdio Btamixing neciimed bebsesn tfe andariayeer .

Goaﬁhgsgﬁattﬁgp“@{(ﬁégsy\ggg@eat ed at 90C or 110C for 1.5
m nute on a hot plat After exposure of the

phot oresists to |ight, post exposure bake was
TestseoﬁlﬂaﬂenlngtRﬁé@nﬂdﬁikﬂ: Propemye. After devel oping the

too§ot S@“ﬁéfis shdfraye fsﬁ'aﬁrﬁﬁiﬁ@is%m prDaRE Ht e
Obtainetér xamiplasct to 8 aereeoatsshon kilicom dmlidg@lmpwafer
subsmbgrm: |é§?d.9§@’g 95185,Sm &g{rﬁu{@@@% qﬁlﬁans ofa

|attenin

spingi ferReENEh: unaeemgrs%&atqsgwwww@wmm
(isolalel) amel Bensd{deingey paftefrsadTitoRss ds éﬁoﬁn\l‘#F@ Gloatl%I patiemn

d waf
is a Bt iR s d&gﬂ'ﬁ? 1P i sher B 33hdie 16 ihe S8 ot he
adjacghiiele is fies fimesiasdbng a8itbe dizrnetenbfthedhale. WBenso pattern is
a pa‘ftlé%?’fr{@ﬁﬁﬁ tﬂ%ﬂfﬁ%éé%ﬁﬂh@%&%@f a?‘q&e% RE c%ntq%?%ﬂhe
adlase@tdiqie .lsnonfh time 2% langeasths %lﬂe'@tarrqfrﬂle ﬁ'e!q: e nwr depth-pf the
holebdd ¢.0 mtar tr?%rtgﬁmetétr theroof #glo ABqph. hole is five tines

e | e nsao
The SRated isblaley et hated AL0f L RSB AR o
undexlayel eogtingshe Tdm#mknefssvheuatmg theeeaf wias 6.50spmarad the wpen
area%hér@%[@?a&@ﬁu i rfbg’ﬁ@'ﬁé % ?Tl'gaf\g?ﬁitﬁer Th ?ﬂgﬁgﬁl'ﬂ?g%té Bfthe
un enauee@@@twm apsgssed y @bwws the segtienal derm qﬁhﬁn e
substates With alcahfingeleedh microscope (SEM). The flattening rate was
calculated according to the following equation. The flattening rafe was 100%
when holes on the substrate were perfectly flattened.
Fiattening Rate = [1 - (dimple depth a of underlayer coating at the center of

holes)/(hole depth b)] x 100
In addition, no void (gap) was observed inside the holes, and it was observed

that the inside of the holes was filled with the underlayer coating.
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under| ayer coatings. The thickness of coating thereof
was 0.50 Am at the open 25 area where hole pattern is
not present in the vicinity. The flattening rate by
the wunderlayer coatings was assessed by observing the
sectional formof the substrates wth a scanning
el ectron mcroscope (SEM. The flattening rate was

q(iq I crl ated according to the follow ng equation. The
flening rate was 100% when hol es on the substrate

wer e per {féteh Mhidknass emall. 30 Fl aiFigrinigy Ratee(%) [ 1 -
(dinple depth a gﬁanggderlmgr COpdd ng at ‘jél-%ecentgrasof
Exonsie)? (y¥ee depgBpb) T X ZPU 11|
E@%ﬂéyvawserv doi nsi d g he hdkgs. and 1|
Exaipsie veds att |n3|d fthe | es fl||edWIth
éyﬁe Sbger c i ng. ( Tabl g IF:N?‘ Thi ckr%ss
E e I n| ng e (% o Der Bi as I Dense; Bi as
Ex 50 380070 100 mpl e g 40 38(0 60
Exanp 3 450 O 80 100 Exanpl
i o 9100 e 5 380 889100 2db o
Exgnple.Bo 185040 qéﬁﬂm 1(10 000 Wnpl e 20850 36 90

100 100 0 Exanple 8 450 370 so 100 100 O In the
In tnﬁlﬁgg AR CRAhGS OF ERLpI P 168 &g&%q%et O%J)%I Rt Shickness
on '%86(#5’ tedhand Peasqddensa) nattemewas saralay dhesindesiayay s
cuaﬁﬁgiéﬂﬂﬂé#@.ds 1 & 8 wiexBilait!ie Abwhbiliy SNVRRE IDdnsetible

patlr s Bt it Ghiain o Ranelrt s daSkngbs, < 1t

assumeditbat theatolution sfthetinderlayert tvatingdemhingesomuaitiory

smdco?ﬁIRIﬂBqum\?Q L{rh@ of%@%t@eﬁ-law én‘P hQ%%FH#r&;‘éIe

numbes (aclgdesisity) pgeunmrea o the wbana&e themby so
prmmﬁhg coh8Rie fim %mcl@riés\sl ah8 habrisafhently ﬁﬁémrﬁbﬂﬁ:ﬁg of
omes

thicfeds oo oA 20 S spet heghras gwﬁ« arcfinaning 8
hight atFeirthec, dhe undeilgper mgefonnnge:omptmﬁmmf Exmﬂplag 1t0 8
werd b BHARFASHEARE FHisdPATURDLAL fart.

Measurements of Optical Parameters

[00561] The solution of underlayer coating forming composition that was obtained
in Example 1 was coated on a silicon wafer substrate by means of a spinner.
The coated silicon wafer substrate was baked at 205°C for 1 minute on a hot
plate to form an underlayer coating (film thickness 0.20 um). Onthe
underiayer coating, refractive index (n) and attenuation coefficient (k) at a
wavelength of 193 nm were measured with a spectroscopic ellipsometer.
result of it, refractive index (n) was 1.64 and attenuation coefficient (k) was 0.04.
The salution of underiayer coating forming composition that was obtained in
Example 2 was coated on a silicon wafer substrate by means of a spinner.  The
coated silicon wafer substrate was baked at 205°C for 1 minute on a hot plate to
form an underiayer coating (film thickness 0.20 um).  On the underlayer
coating, refractive index (n) and attenuation coefficient (k) at a wavelength of
193 nm were measured with a spectroscopic ellipsometer. As a result of it,

As a

42



10

15

20

25

were able to flatten irrespective of Iso part and
Dense part. 15 Measurenents of Optical Paraneters
(0051] The solution of underlayer coating formng
conposition that was obtained in Exanple | was coated
on a silicon wafer substrate by neans of a spinner.
The coated silicon wafer substrate was baked at 205C
plate to form an underl ayer

f 1 m t t
e ’%‘rgf"(% E‘@%. (ﬁh’%ﬁﬁ oea@ affenyatinn coafficient(k) wasriBa) ayer

coating, refractive index (n) and attenuation
vel ength of 193 nm were

M?r%%‘s%b@ﬁv%?ﬁ?@ﬁ%@ﬁ%@copi c ellipsoneter. As a

[0pa3L,| Theysolutions ef uadedayer icoating famningsorhpbditians that were
Iy . "ok . ¢

comeatie o amptar! 10180 ot i B e

of BRIl Gspeciety| the:coptsd sigpavaer aubstrates werebsked at

20686 $or htintte oreahst plataisimn@ideriByer 88atfRa! (Biin HikkraR
R mnute o

02546, 1S Y 51 B edat R ety ) on
thesg; widesleyencoatings wanmeasutetwith RIErsystema £949.1 manufactured
by NipgcHe Stieatifie 62X 1(A) uidist thé CBRYRbH @ﬁ‘mhgcg{ %F?k&gtus(e@as dry

t a wavelength of 193 nm were neas | o
etoBgg3e U (Eo0Ht ArR Bhewain Table 2. cEhR drystohing sefectivit
wmmf dsitu ary stihing rate vhan lmsgrlém ﬁdt@gu?bgrga where fhe dry

. . r eme ,
etofiffrale el pHbtodSity for KiE ibiTtiediBhy Padepbms: SERKRas0
manudfagiurgd dynPldniatsw fhemical G ktds) wideriavsithilan cénditiph as
aboleli® régaraes 40pped on silicon wafer substrates by

means of a spinner, respectively. The coated silicon
waf er substrates were baked at 205C for 1 mnute on a

[TabbleZ]pl ate to form underlayer coatings (filmthickness
are—{decrease in film

0. 2Z M) IDNIERchif] Beladivig'd ' |
t F—~or—these—under | ayer coati ngs

UTTI

Exa ’él I€353 I CTre—om
Exa geaSLEé: with RIE system ES401 manufactured 10 by
Exagmpgg n S¢ientific Co., Ltd. under the condition in
CF4'Was used as dry etching gas. The results
Examiple dnowfl-Bn Table 2. The dry etching selectivity
Exagyple &spoyis to dry etching rate of an underl ayer
Example 6ng |h6case where the dry etching rate of the

Exapiple @r es{t6 for KrF |aser |ithography (trade nane:
Exa®blr830 |[fmnufactured by Shin-etsu Chem cal Co., Ltd.)

under a simTlar conditiron as 15 above is regarded as

1.00. [Table 2] Dry-Etching Selectivity
It was confirmed that the etching rate of the underlayer coatings obtained from

the underlayer coating forming compositions of Examples 1 to 8 was higher that
of the photoresists. An underlayer coating is required to have a higherdry
etching rate than a photoresist owing to the following reasons: in the process in
which the base of the substrate is exposed after development of the photoresist
formed on the underlayer coating, the developed photoresist pattern can be
transferred to a substrate accurately because the undetlayer coating is removed
before the photoresist is scraped out as the underlayer ¢oating has a higher dry

etching rate than the photoresist.
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Exanple 1 1.3 Exanple 2 1.3 Exanple 3 1.9 Exanple 4
1.8 Exanple 5 1.3 Exanple 6 1.6 Exanple 7 1.6
Exanple 8 1.1 It was confirmed that the etching rate
of the underlayer coatings obtained from 20 the
under | ayer coating form ng conpositions of Exanples |
to 8 was higher that of the photoresists. An

under| ayer coating is req& red to have a hi gher dry
etchingratethanaphoto B owing to the fol |l ow ng
reasons: in the process In \Nhl ch the base of the

1.subs
phot Wﬁﬁd‘% '%Y?*é eoaie Rrinklo StBeRgRE oraBiearaghy comprising:
devePdiEPHt ldag bro phmare protantedoctbotyl ansdpy offdringla
(1)la substrate accurately because the underl ayer coating
is renoved before the phqtoresist |Is scraped out as
t he underl ayer coatlng ha hi gher dry etching rate
t han the phot oresi 43 AINB 1. An underl ayer

coating form ngce €p +Raog(19hy

conprising; a condbund having two or noré protected

car boxyl groups ofQf ormMC RRA,COCOR4 (1) O
HC-R3 R2 wherein, R, R2,} and % are i ndependently of

one anot her, hydrogen ato%& _,0 alkyl group, R4
is ClL.,Q al kyI gr oup, and R4 together may forma

whereiny RiaRe,candb B drehindependentlyoaf oneranather hymbgéﬁ%toﬁlrtﬂ Cio
alk Yréup, %Viﬁr&fw glkyfq}ﬁug.?gﬁﬁ; Qécg ('i:k Q%Q?gna‘i}{&gﬁ ring;

conmposi t10
whe AeFHMpeEnd B WBQMOMWWQ SRAXY @rowps; @ndr ot ect ed

car ksaNergr oups of fornmula (1) is a polymer having

two or nore protected carboxyl groups of fornula
2. The underlayer coating forming composition for lithography according to
claim 1, wherein the compound having two or more protected carboxy! groups of
formula (1) is a polymer having two or more protected carboxyl groups of formula

(1.

3. The undertayer coating forming composition for lithography according to
claim 1, wherein the compound having two or more protected carboxy! groups of
formula (1) is a compound having 2 to 6 carboxyl groups with a molecular weight
of 1500 or less.

4, The underlayer coating forming composition for lithography according to
claim 1, wherein the compound having two or more epoxy groups is a polymer
having two or more epoxy groups,

5. The underlayer coating forming composition for lithography according to
claim 1, wherein the compound having two or more epoxy groups is a compound
having from 2 to & epoxy groups with a molecular weight of 1500 or less.

6. The underlayer coating forming compaosition for lithography according to
claim 2, wherein the polymer having two or more protected carboxyl groups of
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15 (1). 3. The underl ayer coating form ng conposition
for lithography according to claiml, wherein the
compound having two or nore protected carboxyl groups
of formula (1) is a conpound having 2 to 6 carboxyl
groups with a nolecular weight 20 of 1500 or |ess. 4.
The underl ayer coating form ng conposition for
Iihgg&rgfhy according to claim1, wherein the
fomprisUn d A Reiviaet having amstiustusaioanit ofrformelai @)a pol yner
havi ng two or nore epoxy gr?ﬁgs 25 5. The underl ayer
coating formng conposition I|thography accordi ng

to claiml, V\,'nerelnFr%_i;| @ n ngtvvo or nore
epoxy groups is a co ";‘ m 2 to 6 epoxy
groups with a nol ecul ar ht of 1500 or less. 6. The
under | ayer coating form ition for |ithography

according to claim2, wherdin the pol ynmer having two
or nore protected carbo?¥ @oups of 44 fornula (1)
is a pol yner having as ucqural unit of formula (2):
RS CGC (2 jagth cC R3 0 R4 wherein
R, R2, R3, and R S d i ned above and R5 is

hydr ogen at om or nethy é%p 5 7_ The underl ayer
coating formng conp03| or |ithography according
to claim4, wherein the p mer having two or nore
epoxy groups is a polyner ing a structural unit of

Whgl%rmf,aﬂg ?ﬁa ahd Fﬁé are as Jeffne)d above and Rs is hydrogen atom or

methyl group.

7. The underlayer coating forming composition for lithography according to
claim 4, wherein the polymer having two or more epoxy groups is a polymer
having a structural unit of formula (3):

Rs

8. The undenayer coating forming composition for lithography according to
claim 3, wherein the compound having 2 to 6 protected carboxyl groups of
formula (1) with a molecular weight of 1500 or less is 2 compound of formula (4):
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H H2CG-CCH 0 10 8. The underl ayer coating form ng
conposition for |ithography according to claim3,
wherein the conmpound having 2 to 6 protected carboxyl
groups of formula (1) with a nolecul ar weight of 1500
or less is a conmpound of forrmula (4): 45 (X)n | -J Rl
(4) GCGOCGCORg mMm OHCR3 R2 wherein X is hydrogen
atom C,-,0 alkyl grou C, .,0 al koxy group, nitro
group, cyano group.(Rdn “hal ogen group, mis an integer
of 2to 6, ni nteger of 0 to 4, mand n satisfy
arelation o m-l/r and when n is 2 or nore than
2, Xs are i entlcg with or different frg rlgach

other. 9. The u | ayer coaR,gg form ng osi tion
for lithograp ording to| tlaim3, \wherein the

conpound havi ng 2 gr oups of
formula (1) with a ecul ar \/\/elght‘g%SOO or less is
an isocyanuric aci n%) co avi ng/gnor 3
prot ected carboxyl groups ‘o for a (1). 10. A nethod
for form ng an underlayer cgqting for use in
manuf acture of semi conduct dh2devi ce, conpri sing:
whaftiih X 8% & l&g‘é{ ,—h%‘?
for I|thg§£§tﬁp 15%0%0‘?8@1’50?0 f’on %ggggsi{{ qup.
cYane YoyR ﬁ'ﬂ BARRHR: & IS it ea@reef {6, mislamigteger of 0 to 4,
m shdw shtisfyfzoreldtion dfaning éﬁlrérmweﬁ nSiS P GaRdHCtah 2, Xs are

V| hol e an aspect ratio shown in
ide %%%ﬁﬁa‘ﬂ@?@r@gpnheﬁ?h conpri sing the steps:
20 applying the under!| ayer coati ng form ng conposition
9. for thd f}&f&rﬁag)a @?ﬁ IL%P
on ttye %em conduct or @ﬂﬁ&grﬂ&sﬁgﬁ@fl&tﬁ aﬁﬁg%c&grd?ng to
claigL3; WasKeiRE the: campenihaviag2-to & prtested carboxyl groups of
formula (1) with a molecular weight of 1500 or less is an isocyanuric acid

compound having 2 or 3 protected carboxyl graups of formula (1).

10. A method for forming an underlayer coating for use in manufacture of
semiconductor device, comprising:
applying the underlayer coating forming composition for lithography
according to any one of claims 1 to 9 on a semiconductor substrate; and
baking it.

11. A method for flattening surface of semiconductor subsfrate having hole

of an aspect ratio shown in height/diameter of 1 or more, comprising the steps:
applying the underayer coating forming compaosition for lithography

according to any one of claims 1 to 9 on the semiconductor substrate; and
baking the semiconductor substrate after applying.

12. A method for forming photoresist pattern for use in manufacture of

semiconductor device, comprising the steps of:

applying the undetlayer coating forming composition for lithography
according fo any one of claims 1 fo @ on a semiconductor substrate, and baking
it to form an underlayer coating;
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12. A nmethod for form ng photoresist pattern for use
in manufacture of 25 sem conductor device, conprising
the steps of applying the underlayer coating form ng
conposition for lithography according to any one of
clainms | to 9 on a sem conductor substrate, and baking
it to forman underl ayer coating; 46 formng a

Phe. Joiiog mphdioresitiaver shancorsiodeyer caatinge o
underexppsing the atanﬂ@rm@tdr@beﬁﬁte%&@réa w’:tﬁXﬁé uhﬂﬁc}ayer
cdatiffandthd pHBYSTESRE Afefld fintXRPS! N9 tO

developing after exposing to light.
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