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Technical Field [0001] The present invention rel ates
to a novel gap fill material formng conposition for
l'i thography, nore specifically to a gap fill materi al
for lithography that is excellent in flattening
property of sem conductor substrates having unevenness
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[odd1]e Wﬁ@rﬁ}é%hﬂﬂvé’aﬂi@‘v@é@& tbacwvesgap il @hxi!terraWotdﬂung composition

forduhegignmcnare sReAiealy Thacah BLmatata Trolagraphy thatis excellent in
flagéﬁﬁgrﬁrbﬁéﬁif oy semibdaﬂ@cfmwbaﬂ'am?awﬁn@enemﬂrke holes or
evi ces ocessi i t hogra
weprbeors SrepIadn BUBH FEaPPTeR! BRIES WHTLaTRg b0 $hdwn in
he Wéﬁ df9 & rpbes eansey nU&rﬁtbndlxmgmrrtha pigptbmsmtn gnd has a

hlgqe‘rggylg% é%[eqﬁg%%rpj%st?&ﬁ al;aﬁ ag&r \@Z;E sent invention relates

toh fyaptfghnétém I?ornﬁn@ eom p@mtlovﬁomhlsealrpdameswerfmp rca:ess for introducing

lntgmo&%%g m qul&%\ébgg é@awﬁtgbﬁa%gjne qse%cpﬁ' rré?ﬁhttyéé}s for reducing

untsﬂmmﬁﬂumﬁetaysthbisbeectreesxal gblehemqﬁhonmaisnmtlorp@tIﬂt&rﬁonnect
rotectiv [%tc?r dﬁmceghereby form ng fine unevenness

paﬁgmgﬁg%rnmoggg pattern on the surface of the

substrate. However, in recent progress in high

B icg eqgr &n of serri conduct or devices, there has been a
q°EH hat shorter wavelength actinic rays are

[0062]n & arsredtionaley, in memenufa@mremgs@rquq Viggs, Haisro-
prg(%esglrﬁﬁa& ﬂ%&g{?ﬁplﬂh@&ﬁg pﬁgtgre%@t r]'{?@bééﬁ@dme&%ﬁt (2¢#8e micro-

hange, ences rand
proedsing lsmpmssmanﬁeth@dmwmg forEinG ARl Photoresist on a

snlgsg%ﬁer ﬁﬁébﬁgﬁg REAREEEPs sAares gltfﬂﬂld{et :'a‘/s ﬁ%u@ﬁ@mask pattern on

provide an_anti - ng
wich aeatiarn éophsemV s aipvidess dopidt el ie%e&waﬁ% to Gbtain a
pr(%%r!esg?%ﬁém Yad tefihh e | smnddcﬂﬂcgﬂbs&été h@mg the photoresist

ti-reflecti've coatln i nor.gani ¢ ant i

patesn PR @spRkeIveriim; thesRby,fRITiNG A wa%msecor{?%%qn%w to the
patteth bAGhe SRFAEE WX s@estratdr bABWRNeR 3 réderPprogréss 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 taking the place of KiF excimer laser beam (248 nm). Along with this change,
influences of random reflection and standing wave off a substrate have become
serious problems. Accordingly, it has been widely studied to provide an anti-
reflective coating between the photoresist and the substrate (Bottom Anti-Reflective
Coating, BARC).

[0003] As the anti-reflective coating, inorganic anti-reflective coatings made of
titanium, titanium dioxide, titanium nitride, chromium oxide, carbon or «a-silicon and



organic anti-reflective coatings nmade of a |ight
absor bi ng substance and a pol yner conpound are known.
The former requires an installation such as a vacuum
deposi tion apparatus, a CVD (chem cal vapor
deposition) apparatus or a sputtering apparatus. In
contrast, the latter is considered advantageous in
that it requires no special installation so that nany
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to have control of coating performance of anti-reflective coating on a substrate of the
periphery of hole, filling property by which via holes can be filled without gap,
flattening property by which a flat coating can be formed on the surface of substrate,
and the like in addition to the above-mentioned properties.



flattening property by which a flat coating can be

formed on the surface of substrate, and the like in

addition to the above-nentioned properties. 2 [0006]
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[0011] Taking the above-mentioned present status into account, the present
inventors have eagerly studied, and as a result of it, found that a composition in which
an acrylic polymer or a methacrylic polymer containing law molecular weight
components in a law content is contained as a constituent component is suitable for a
material for forming a gap fill material, and they completed the present invention.
[0012] The present invention relates to a gap fill material forming composition that is



i nventors have eagerly studied, and as a result of it,
found that a conposition in which an acrylic polyner
or a nethacrylic polyner containing | aw nol ecul ar

wei ght conponents in a | aw content is contained as a
constituent conponent is suitable for a material for
formng a gap fill material, and they conpleted the
present invention. [0012] The present invention
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| HCGOHO-(CH)p -C-(CH2)g-R2 (1) OH 4 wherein
R, is hydrogen atom nethyl group, chlorine atom or
brom ne atom R2 is hydrogen atom or hydroxy group, p
is the nunber of 1, 2, 3 or 4, q is the nunber of O,

1, 2 or 3, and containing conponents having a
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wherein R, is as defined above, R, is C, ; alkyl group, benzyl group, C, ¢ alkyl group
substituted by at least one fluorine atom, chlorine atom or bromine atom, or C, ; alkyl
group substituted by at least one C, ¢ alkoxy group, and containing components
having a molecular weight of 3000 or less in a rate of 20% or less, and containing the
structural unit of formula (1) in a ratio of 0.10 to 0.95; a crosslinking agent; and a
solvent, wherein the sum of the molar ratio of structural unit of formuta (1) and the
molar ratio of structural unit of formula (2) is 1;

- as a third aspect, the gap fill material forming composition as described in the first or
second aspect, wherein the polymer has a weight average molecular weight of 5000
to 20000;

- as a fourth aspect, the gap fill material forming composition as described in the first
or second aspect, wherein the solvent has a boiling point of 145°C to 220°C;

- as a fifth aspect, the gap fill material forming composition as described in the first or
second aspect, wherein the solvent is at least one solvent selected from the group
consisting of butyl lactate, propylene glycol monobutyl ether, propylene glycol



or second aspect, wherein the solvent has a boiling
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[0016] The present invention relates to a gap fill material forming composition used in
a manufacture of a semiconductor device by a method comprising coating a
photoresist on a semiconductor substrate having a hole with aspect ratio shown in
height/diameter of 1 or more, and transferring an image to the semiconductor
substrate by use of lithography process, and comprising a polymer, a crosslinking
agent and a solvent. In addition, it relates to a method for forming a gap fill material



a manufacture of a sem conductor device by a nethod
conprising coating a photoresist on a sem conduct or
substrate having a hole with aspect ratio shown in
hei ght/di ameter of 1 or nore, and transferring an

i mage to the sem conductor substrate by use of
I'ithography process, and conprising a polyner, a
crosslinking agent and a solvent. In addition, it

forl Iﬁl’w@g{; @@ng%ﬁgﬁémg Japrfilf PatErRg f&nﬂﬁ«? cBHdosﬁWne ahala Method for

g use of the gap f mat eri al
fOTfT%jﬂ@nnh@th§ﬁ§ §ﬁit¢f6'n and a method for forning

[oPIAt THesd Y filPATHEHA)- for[nQﬂ%?:meﬁiﬁltﬁﬂpoff the! pregéstrihdéntion basically

form ng ‘conposition resent invention basicall
CORmBFT eR0G) 3 FESIaking @gent Aady SalyeRt andiap arpitrary”

coﬁﬁio\h%ms aﬁ%@lcﬁ%naddiﬁl bEAEMtoC arueRetkri crih@dkél, Bhe aon@l content in
gener.at or, ?ur factant or tp)g]t e solid.c

the aaptﬂﬂén@tg,ﬂa% "MinGEINPAFItiPy %P@éﬁﬁgmvﬁf‘ a1 i R gatample 0.1 to
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coagnmen&r earﬁstsaehrtblaidmg prgEoTHON $5 tlmmblymner in bh emnm'g of 50 to 99

Y BRI S M W e
or drtoatoonatss®. 1 to 50 mass% or 5 to 40 mass% [0019]
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copyEsititn acncedingdn the presert énvestion o$ !n/\ﬂslegtﬁfmalfévia@@t average
ORI M 185505008 50903095000 o598 o 000
to [160201or 19906rtdel2008. f orm t he | ayer of the gap fill
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onposition cause mthat an ap ara us |
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resent i nventi on. re er abl g 0 .use a

preigratiP ip m@ecﬁﬂ%w@ﬁ@n}wp GOMRAEEE, hayingd Styfiheight of

3000 or less in a ratio of 20% or less, or in a ratio of 10% or less, as the polymer used
in the gap fill material forming composition according to the present invention.

[0021] In addition, in case where the polymer has a large weight average molecular
weight, the gap fill material forming composition may have a low filling property into
the inside of holes, or may not give sufficient flattening property to the substrate.
[0022] In the gap fill material forming composition according to the present invention,
the polymer composed of only structural unit of formula (1) is used. In formula (1), R,
is hydrogen atom, methyl group, chlorine atom or bromine atom, R, is hydrogen atom



3000 or less in aratio of 20%or less, or in aratio
of 10% or |less, as the polynmer used in the gap fill
mat erial form ng conmposition according to the present
invention. [0021] In addition, in case where the

pol ymer has a | arge wei ght average nol ecul ar wei ght,
the gap fill material form ng conposition may have a
low filling property into the inside of holes, or may

medro@y veouss fif ith@lﬁunftie&tdfeInQng cﬁftpréﬁéttbfehgniﬁéf? of 0,1, 2o0r3.

rate 002 fill materi form "
WO?@H@@ Bt e iSRS efinohamery Having additon
pommey@afomﬁaéméteafbmMf@tmurat(aqal unit of formula
(1) is used. In formula (1), R is hydrogen atom
met hi®4 group, chlorine atomor bromne atom R2 is
hydr¢gen atom 7 or hydroxy group, p is the nunber of
HC=2C 3 or 4, q is the nunber of 0, 1, 2 or 3. [0023]
The pol yner can be produced by pol ynerization of
nnnoeﬁLq?haV|ng addltlon pol ymeri zati on unsat ur at ed
of

bond ormul a . Rl H2C=C C=0 H

0024] The pol yner can be
produced(@_\(?gﬁ2 g] ‘_@g% onmer of formula (3)
(concentrati on: O% and a chain transfer agent

(1-10% bags 2 mass of the nononer) to be
optionallj dded, in an organic solvent, and then

[oogﬂf'fﬁe Bolyh oL VIR |2 Hd?ﬁced aiasgg&(/mb%é%bﬁ&h?} 8fforr;ﬁt11|a (3)

ion reac I on, short
(coan@mtmf 100 Yo laypaher cheain |tzamsfem agemt 6t-1080 basqﬂmedhe gnass of the

mofllof'n‘gzr%1 @Bﬁﬁgnﬁ!}}%&;&@tdﬁﬁﬁn obéartng‘§ g}érﬁ?r%{d c@?rgg K
P0|Ylﬂ)‘©ﬂ§?th1h§"’@ﬁtgatﬂ @uty@ct\ﬁ@molméazatm W@Ctléfa.cﬂmcbﬂddlﬂg a short-stop.
The BFHo%?%f m@gmﬁﬁ.zgtyﬁ ﬂhnatBP B@Ta'a}dlad‘?é h&s 008 Bﬁ¥é<%ﬁ the mass

ycol nonopro actate and

of tg@mfﬁﬁ"aéf aadcthe AeUAtHRf th%é%ﬁ“ﬁ*%& e agg eﬁtls prQ:f/ @2 %.

[OOQSFeFl?é‘ﬁrgjemié’%oﬁBHt dosie rvthe EBE®n irkiudes grBBylene glycol
merization initiator inclu

moﬁ?'&ﬂﬁ“@( Sobef pronviens 9'acglrfaoa%%pyb?@%r?é'swd%ctate and dimethyl
forraarti@dl dtti ladd tﬁb%hatrﬁﬁdnéf@ﬁa@@@tﬁhci‘ﬁﬂ@@ dba@bawi@ﬁuol and dodecyl
thmip%fsog% BB oS ination St Iades boSgbRoR ke R
opesasiciahexbhBRarSorfipie, GRE ), ahqltue %ﬂbﬂ%t@d irfolaast4 vethdxyphenol,
etcf o:]Lh.mrg %t%znq%%%% ertp§§ %éﬁ%ﬁaieli se ec?ecFPromngé to 50 °C, and the
reabyoli trmeeisappropyatatyesel@etby droox BetbiRA hedrsacr yl at e,
[0056{“’858&%% 89&'11%%5)/ $Ah& ménomer of formula (3) include for example 2-
hydroxyethylacrylate, 2-hydroxyethylmethacrylate, 2-hydroxypropylacrytate, 2-
hydroxypropylmethacrylate, 2,3-dihydroxypropylacrylate, 4-hydroxybutylacrylate, 4-
hydroxybutylmethacrylate, and the like.
[0027] As the polymer in the gap fill material forming composition according to the
present invention, the polymer produced from one kind of monomer of formula (3) can
be used, or the polymer produced from two or more kinds of monomers of formula (3)
can be also used. Concrete examples of the polymer include for example poly(2-
hydroxyethyl) acrylate, poly(2-hydroxyethyl) methacrylate, poly(2-hydroxypropyl)
acrylate, poly(2-hydroxypropyl) methacrylate, a copolymer of 2-hydroxyethylacrylate
with 2-hydroxyethyl methacrylate, a copolymer of 2-hydroxyethylacrylate with 2-




hydr oxypr opyl nmet hacryl at e,

2, 3-di hydr oxypropyl acryl ate, 4-hydroxybutyl acryl at e,
4- hydroxybutyl met hacrylate, and the like. [0027] As
the polynmer in the gap fill material formng
conposition according to the present invention, the
pol ynmer produced from one kind of nononmer of fornula
(3) can be used, or the pol yner produced fromtwo or
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o B A B sl oS8P o e

crosslinkimgpaemeand thepefoeel it if praierable tlrtalt thea$trtmtuta§ upft Of formula (1) is
coBPJnHé‘JZ itta g&ﬁo Sf‘gt I%%%t (t)tr‘]lgq%\ #'ﬁ%@?&”&{ r% ﬁ#ﬁb%ﬁé the sum of the
mgla) rate of stouadural poit of faroulaiBraidkthe, mglar 6atip gfsstrthfai unit of
20 to 0.90, 0.30 to 0.80, or for exanple
fot‘gxﬁﬂgq?glsg 70. As the hydroxy group in formula (1) is
[0€3Q)s diherpolymentag besu@éwqdjéhpolmertzaﬁoa@fgim]%@@rédwavmg addition
thea I ng agent. |t
poﬂﬁéﬁi%terar}%é’:ﬁ?%g%d tgﬁgdmgg yrrrer egg:ﬂ%grléi @Ebj ected to
crossﬂzllnk| ng reaction with the crosslinking agent,
and therefore it is preferable that the structural
#{Dli@f formula (1) is contained in a ratio of at
east|0 10 in the polyner. In the neanwhile, the sum
of t lar ratio of structural unit of forrmula (1)
and t e m)l ar ratio of structural unit of formula (2)
is 1. 0] The polynmer can be produced by
pol yr%rl i on of nononers having addition
pol y(szll zation unsaturated bond of formulae (3) and
(4). H2C=C c=o0
[0031] The polymer can be produced by dissoiving the monomers of formulae (3)

and (4) (concentration: 10-60%) and a chain transfer agent (1-10% based on the
mass of the monomer) to be optionally added, in an organic solvent, and then adding
a polymerization initiator to subject to polymerization reaction, and adding a short-stop.
The amount of the polymerization initiator to be added is 1 to 10% based on the mass
of the monomer, and the amount of the short-stop to be added is 0.01 to 0.2%.

[0032] The organic solvent used in the reaction includes propylene glycol
monomethyl ether, propylene glycol monopropy! ether, ethyl lactate and dimethyl
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di ssol ving the nononers of fornmulae (3) and (4)
(concentration: 10-60% and a chain transfer agent
(1-10% based on the nmass of the nononer) to be
optionally added, in an organic solvent, and then
adding a polynerization initiator to subject to
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polymer produced from two or more kinds of monomers (3) and two or more kinds of
monomers (4). Concrete examples of the polymer include for a copolymer of 2-
hydroxyethylacrylate with methylacrylate, a copolymer of 2-hydroxyethylacrylate with
ethylacrylate, a copolymer of 2-hydroxyethylacrylate with isopropylacrylate, a
copolymer of 2-hydroxyethylacrylate with n-butylacrylate, a copolymer of 2-
hydroxyethylmethacrylate with methylacrylate, a copolymer of 2-
hydroxyethylmethacrylate with ethylacrylate, a copolymer of 2-
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[0036] The gap fill material forming composition of the present invention contains the

crosslinking agent. Therefore, when baking is carried out in order to form a gap fill

material after applying the gap fill material forming composition on a substrate,

11



hydr oxyet hyl acryl ate wi th 2-fl uoroethyl nethacryl ate, a
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butglabsﬂv'a i Ileméaﬂwﬁﬁtﬁjha%ew\wa@ aruah%ryéﬁq IYBr ni ng
trlflméthﬁﬁééulﬁ#@fe% -Bis(Pich @F SBLHI)- $08 Y0neY, BPMintosylate, N-

hydgé)?y%UCCInlmtde tn%BB}o% anensulfonate, etc. can be added. The added
amount of these acids or acid generators is 5 mass% or less, for example 0.01 to 5
mass%, or for example 0.04 to 5 mass% in the total solid contents although it is
altered depending on the kind or amount of the polymer or the crosslinking agent
added.
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Conpounds that may be concretely nentioned are

nmet hoxynet hyl ated gl ycoluril or nethoxynethyl at ed
nel am ne, etc., for exanple tetranethoxynethyl
glycoluril, tetrabutoxymethyl glycoluril or

hexanmet hoxynet hyl nelamne. In addition, tetranmethoxy
nmet hyl urea, tetrabutoxy nethylurea and the |i ke nmay be
menti oned. Although these crosslinking agents

[oe3TaThengld il GRSl 6608iRG i ctkptii@REEcRBIngUS the present invention
sel f - conugﬂsatlo it

cause crossli.nki reac
ma S9N gE S19GIRaY EPRERITS Sapat UBREOBGNKLPREY FiTactants, efc.
in hOEitipAlty R above HBScibEl onys, gfmmassar;t he formula ( 1)

108585 The b by ARyl A5 8k pUAd i SRS Rfeasing the

ﬂowebmt bhidhet deo ﬁlbmmrfbmmgdmmmﬁﬂwhn@gw peamulemnn the baking
onli Cc_ acl

steqﬂ Il@qrga%gﬁl\ﬁghggﬁ Emecg%% magweljjpﬂpw %omposltlon into the inside
of holese n Spalcifieredamplesatiengbf mchaledphtbialid asal devivbticesasuch as

dirﬁ{a%&Lﬁgﬁ%@gr QEMRE bBuRi: tgﬁy%%ﬂé%?ﬁ%?e %Sy Pphbfate or butyl
isddeicylgbinthatady chdipiersili danvetjvelsenchi ag disry-batyd adipate, diisobutyl

b RS ML G A

butyt |nﬁa!aaieomﬁthyirmabebt&)aadnpnyl maleate oleic acid derivatives such as

m%ﬂﬁ %?L’ﬁ%og’& )&ﬁ&t{{(}?ﬂ& M%g@g@%ﬁé%@ or stearic acid derivatives such

astrr-bﬂlyheiean&term@ymanylfsiaataée eTbe rbeclopy cantielting agents are blended

i RO P SOEE 0 sl he ST Gt
com{mﬂiloew 0. 04 io 5 rrass%ln the total solid contents

[Oﬁﬁm] q?‘ngrb}dl{ehs'i& alﬁilﬁﬁfeesdar%e X crossrﬁ?f ﬂﬁelﬂtﬁ’ﬁo&r of increasing the

ynmer or t I'ng ag
adhasien. beiwe[eombsmaée qRIpArT anti-refigcdive goatiog @r ﬁgohotoremst and a gap

f:l!‘?r?é‘f@ﬂé!ﬁ) rﬂ%d?%qr%ﬂgeé(;tﬁﬂﬁ ﬁwét@r“i‘al%ﬁﬁiﬁﬁtcd &J‘ﬁdrPnn Hﬁbﬁular

contaln urt er ogy contr ol ents, eS|on
prexputingdhe getachipenido slevslopspent. ﬁpestf@mampl%thqﬁeof include

chﬁ)?@é’ [%rx%%ss‘?fch riflﬂaqﬁy!chlforé’eql"a%és Gfrx\{ethgiﬂfﬂﬂﬁﬂhla}ﬁgllane or

contro agent s are added nmain al m

chltaﬁ@m@ﬁykﬂfglqthﬂ ChﬂCPFQW&QﬂEf ialkoxysilangs W 2 mmﬁt&wmt%vas'lane
dtrf’n@f \diSthEQURRFI umwel:tﬁomdybtﬂawmeabap in the baking

, Increasing fi propert fill
mﬁ%ﬁ?@MCaqyprﬁWH'ﬁbetB%ﬁﬁdgﬂﬁ @ﬁheﬂv!em@ogwﬁkaae Ofof
phBﬁblﬁ?eth@J@,%ﬂbﬁeCm@z@ﬁBb &%ich fa%rr%ﬁamétﬁwma@aﬁmuw aci d

erivatjves su hal at e,

ht

bisém%tmséyl)taeasemﬁtpvltrﬁﬁeﬂﬁsét!@m=af3mivmegwf%@?(@e@@ﬂe silanes
su@Hh\éH—cHI§%¢6WItr%th@k?é:@nea%mlﬁoW Itﬁéthb)(%l!avlésy-

such "as di - adi pat e, &‘@& ?but {ar“%%
glmd%eaqemﬂnmﬁtaw' ape@efrwa [Yigxkriapdtrimethexysilapey
hetlbLyaici sorap R efiﬁ:hdas Benihthﬁtoléab@lﬁlmidéhoﬁ hudiazole imidazole,
2- lglglﬁc*fe%gébe)r{@%@q ﬁq g&lgraﬁf@o' el ﬁ ]e o r%relrc\é% obenzoxazole
urdRilé ahmr@éwrmerodpt@hﬁaamle @f rﬁéreaptdpyammindeune\astsuwsas 1,1-
drmeﬁ'lylurea or 1,3-dimethylurea, or thiourea compounds. The adhesion auxiliaries
are added in proportions of usually less than 10 mass%, preferably less than 5

mass%, in the gap fill material forming composition.
[0042] The gap fill material forming composition according to the present invention
may contain surfactants with view to preventing the occurrence of pinholes or
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as n-butyl stearate or glyceryl stearate. The rheol ogy
controlling agents are blended in proportions of
usually less than 30 mass%in the gap fill materi al
form ng conposition. [0041] The adhesion auxiliaries
are added mainly for the purpose of increasing the
adhesi on between a substrate, or an anti-reflective
coating or a photoresist and a gap fill materi al

striz@ioAB Gridr fafthar fhtkedding caatabtln;ahofWﬁm affgeesiridv@fness. As the

SUHBG B RS onBiay 14 (5205 i ioe EXE eI droroip syeactants such as
poﬁh&?@@ﬁlldvrgﬁlﬁ%iietﬁbgsg% 4.0 rpﬂ?bk&étﬁrg?gmﬂgaié?gr, qoﬁy?xyethylene
St BT PNl peR ey polv Sy fiae ST edr, etc.

po%)@@’dl*@l@me al?lyirmlyhgih@rﬂd]gxmlyioayaet.hylene octyl phenol ether,

po&gmg@&iﬂ l o h?)pﬁp‘ ‘?‘@?h &@Spplgﬂéyethylene/polyoxypropyiene block

coplblghwny) @brt‘mahfa@gsad:lamte:rs e ghesoybitan atdmaxasateaserbitan
azane

maasBPEE B e tr Sas el UPS FRIRIISNE) Foybiian ddoleate,
sodnitanrtristetanytes etoy| potyolamdhdens sberitan faliyaeidassters, e.g.,
po&o%%ﬁ&%%:g% bﬁé@ﬁ%gﬁr‘%&% %%?%pxyethylene sorbitan monopalmitate,
polyoyyethyianer sgobitan muetdstearatd, polyosyethylene sorbitan tricleate,

po TS HREDA SR L PE HIEH AR oo SUBAREHEL by e name;
EFRTRREH1, BR3037 BF852 (hamefadpeddenochata Rybducts Co., Ltd.), trade

naﬁ}e&?éﬁ%ﬁ%?i@@fﬁﬁﬂ?ﬁﬁ%@ ?nr‘ﬁg Fé‘% %egyolbgmlppon Ink and

Cheanicalst iy, traidinaene:UFIddORAR ﬁCd§01F£43d|(mm5f$¢tum by Sumitomo
3NﬂL%ﬁ'Féc§E{rQé{éH%ﬁPe ﬁdmaf‘bn 183 s2or /ROFTE oFLusuaI %@1‘01 SC102,

Fres are

SGHkn S a4 059 156 Wabmgnufastired by Asahikdass C|0n lttﬂé
org&ﬁﬁfﬁs“i|bk%méfrﬁf)‘%#e‘ffI Klfé’tiﬁ‘gﬂgn&t‘éﬂﬁﬁéd bg%lnéggﬁﬂerﬁﬁ%l B3P Ltd.), etc.

orm ng onpos| t1on ccordi ng
Thprderdingiameuntiafthe gHiffactontseis nsyally 8ct messYapt lgsgi pigferably 0.1

0 t
BTt 35, ISR T i o ssen

inveatiea. slhessEfagtasis Mayske added pglhsor e pamose Oﬁﬂmm &aay be

adB@é{ ”lpg ek, for exanple, nonioni c surfactants such
yoxyet hyl ene al kyl ethers,

[oqﬂ]y E”?Vlﬁ o3m 8l enataualyf p Frémleqomwlm btheypresent igventign, several

sol%ﬁﬁsr for H@s\ﬁﬁ%ﬂ?fﬂé’é@é\% -ARintibned pely mé}oéhtpébb%%hmhﬁ@%gent and the
ol e et her polyoxyethylen

hk%pﬂ@rb@ usedy, At %alwthw%@aweymagﬁﬁafhﬂ?ﬁ%.glvcol monomethyl
etl‘l?a"f‘1I é‘t%&bé@ftéh*‘g’l &ﬂﬁ‘l}\@r@tlﬁé'th I@lﬁ@ﬁ'meﬂh?l&%ello@bﬁe acetate ethyl cellosolve
ol yoxye ene/ pol yoxypr ene
ackGidh Qi EihYIRNa gV e Tab SN BIY) i, dictiasa SHES! honosthy! ether,
propyiehelfyebe ; ré;%ﬂ@hé ?Wcoﬂ@&ﬂlﬁie‘l‘hﬁl%&l@er é%@fé@ chol monomethyl

rmnostearate sor bi orhitan triol ea

ethgsasetal. prapylens alves! repey! e%%f I&H& el s agfhy! ethyl
keforlel Yy@6bantnbaAEScydieltexanone, ethyl 2-hydroxypropionate, ethyl 2-hydroxy-

2-methylpropionate, ethyl ethoxyacetate, ethyl hydroxyacetate, methyl 2-hydroxy-3-
methylbutanoate, methyl 3-methoxypropionate, ethyl 3-methoxypropionate, ethyl 3-
ethoxypropionate, methyl 3-ethoxypropionate, methyl pyruvate, ethyl pyruvate, ethyl
acetate, butyl acetate, ethyl lactate, butyl lactate, etc. These solvents may be used
singly or in combination of two or more of them. Further, high boiling solvents such
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pol yoxyet hyl ene sorbi tan 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., trade nane: EFTOP EF301,

EF303, EF352 (manufactured by Tochem Products Co.,

Ltd.), trade nanme: MEGAFAC F171, F173, R-08, R-30
as(prapylbaetgny@d nondbRityi gthenot plopglethe dipedtingamshutyirether acetate, etc.

trﬁge nare FLUOCRAD FC430, FC431 (manufactured by

3M Limted), trade nane: ASAH GUARD AGr10,

D&JHFwGi’\bﬁg Bekse ﬁﬁ&@dts E@ﬁ%fera%f&uséiﬁ@dolvé‘lﬁw&e boiling point of

06 f d td,): )
iy PR DR B gy e B (ARG b S eqmsntiange potvmer
Pdthewradg| pré?ferablet sbl\)entstare solveatd) lties Bbitigg gointraf vafich Fehigher than

g5 e Rt e BERS NGy BERS lin. kg

the bakingi teperature i baking aftenapplyse tiie gamfikk materna! fohmwing

co i385 e PR AR P R BB it pAderace
therboitinggloiftofihese solvpotsirangeas fiiom hé5 po 22@13. | Fvense ofithe solvents
ha%ﬁf@rreﬂtwe?}?hlpﬁ%oﬁllnﬁgﬁ &oﬁiu't Bﬁﬂég taﬂgu{ g%ﬂ%\ﬁ%nE@ 4k 'ﬂﬁmg of the gap fill

mateddl formingheompbsidinnsn bakmmcbss frdepredetarmjineth me, and

Y58 R TR PR BL HRREof M RSHAH canbe
'malmt%t e, di et hyI ene gl ycol nononethyl ether,

[06'&5031:) WE%FSb nt%ﬁ‘%@%ﬁ%}lleﬁé Hgfcol rn%hSH?Qe i e%tﬂéry gfgpyiene glycol

I €éne propy

mrpmtmelteﬂyer benﬁéactatﬁetda&tbylepe@moén@rmw@bvi @&@p;ﬂyclohexanone
pr@ﬁyfl? gﬁt&'gnﬁﬁ)notn‘?étﬂ ReheradRie; aﬁﬁ%ﬂ%ng‘aﬂw@‘ﬁ buli®lR84e, propylene

one, cyc ohexanone
9 Mymrm%yi@éh@rm atepylensgiveol Wapma}hylether acetate, cycloheanone,

gﬁh@ NS %&%ﬁ&l’\féﬁ%@r A TARA e RhEm |§tp|2|)‘ﬂ!cularly preferable.

acet at e t roxy-3- methyl but anoat’e

[owisw Hesgare{ilh Batpral panms;ematetr forslmpﬁmppﬁmﬁu erﬁ%\@ gresent

m@rﬂiﬂn |§1JS§H hﬁ’)é)’rﬁéﬁﬂfa%ﬂﬁb%roﬂ@éé”w s@mi%bh@éfdt@l‘ @Ein@@@b usmg
yruvate, ethyl pyruvate, ﬁt at e,

5“3@6@% '@aw@@ Rples with aﬂ@sr@@t {atiq %ltqvm ﬁ* height d'?ﬂb“é%f 64 or more,
paﬂ%m&w M mmdgeamgﬁgroo%sawfnu@rdaraagm pRicees. of two

of them rt her h boilin o ven
0447530 evabsim@écawemcq%n%%pynn%@tﬁﬁq@ fﬁﬂaﬁlﬁ@ﬁsonﬂedw" hole
(vig|he@) areprelided atqhé%bnas:pmma fitstrateTendsppex dutilized as

int %Oodl"g\]@c@gn}%tlgnalt} gg@cﬁl lp\éﬁgtfggl s{,gptéo ! ef r ¥ l ﬁ:ltpawgsr%%ne process
hakMled Weth Gneespelot fath $havim trﬁ‘lﬁ@igﬁﬂﬁlﬁﬁ%’[@lf oﬂh@r more generally 1to 20.
TR g e R RO GBI EE bt o M e SR Rpect raio to the
nahloghﬁarté h@e‘reof With glrigsoriveatichl sub- lbgapmeénm euoh ashanti-reflective
codfl ng matenXI tﬁeqlrkerrgag asItHe ?ggﬁl{ oP |rt1 there wa:gJ a problem that voids
(gaps) are formed in the inside of the holes. In addition, when the conventional sub-
layer material is applied on a substrate having holes with a spinner, and then baked,
dimples of the sub-layer material are formed at the upper part of the holes, and this
causes insufficient flattening property. Consequently, even when a photoresist is
applied thereon, an excellent pattern is not obtained due to diffused reflection
resulting from unevenness from the lower surface of the photoresist.
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t he baking tenperature in baking after applying the

gap fill material form ng conposition of the present

i nvention on the substrate into account, it is

preferable that the boiling point of these solvents

ranges from 145 to 220C. The use of the sol vents

having relatively high boiling point brings about a

mai nt enance of fluidity of the gap fill materi al

[0048]mOgtheosthes hand by us.lbgklnelgaprfrﬁcmaterlfad)formmg composition of the

oS R S AL S PAPELRE i materia

forbreed thepefosradcan D®astorrplishedabl e sol vents are propyl ene

[Ogﬁgﬂer%ﬁjggﬁlattﬁé( tl@eﬁﬁ@i’of‘?ﬁ@@éh?ﬂ%g PrornilR %EH’{&QSItlon of the

[ I"ac rmno
preseméinvetnjionoh deaerred. propyl ene gl ycoI

[Odgﬂ(]of‘iﬁég)éhﬁgﬁﬁfe ﬁ&ﬁnr%ih@iesaﬁl ﬁ%geE %w 1n6\?é1§ﬁﬁdlameter of

1 qmmwe&fﬁyemmple §dléﬂﬁltsé|0063£b¢>©¢|@ﬁﬁég%UbStEﬁt@I$i @meitride substrate,
Ia%%y&f?)'strﬁﬂi‘ ‘W@t Mstr%&%%F tHY |j léé&”ﬂl‘ﬁé dﬁfgf I?Fna‘t%‘r‘?é‘ﬂfbﬁmngrcomposmon of

particularly prefera gap
the prasient inventen i coaterityg é@hﬁﬂi@.epaaﬂg onethpd, tor exaniple, with a

spineeH bé’é}ef er H%‘:I%é And tﬁ@r‘é’éﬁ@ﬁﬂg QJtPJtl%ﬁ@%sbé’lfed to fabncate a gap fill

sem conduct or ces é usi n substrate havi ng

maieeal laverdiact). r dhecodsiansof rwvewat?éméﬁel@fstep tsm baking

terﬂBéFatureO@FGO D86y ahd b@kinquttnﬁe roanfmdmﬁﬁﬁme@,f dkse procedures
damascene Erocess [ 0047 scene

Provide AcAmE maﬁ@r@{@vq&w'ﬁ}%ﬁp%ﬁﬂe@%ggu@'pérﬁggw%énﬂé@.tae holes
anAAifh a High RABiAG BréperhyN@igane MaFig.of, sisHiMpld aésth (um) of the

an per is utilized as e ct terial Tor
gaaéﬁdmﬁ riargbthetepqf fhe haled '?%0 e ﬁaﬁhﬁga ghd figttgpinggrate (%) =
1- (bﬁ;;)xlngd)es Wi th an aspect ratio shown in
[odkFla? Bt o Pheresteh f £engt AP Uit it BBl rgptter forming
antamgi- :@ﬂfau&vmﬁ@émﬁm @d\d&heﬁ@tsut;ﬁtnao% plmdd?oemmardamm?cp eut lrs]y exposure

of Wi t tional su ayer material suc

to [:@% ?YG'PBN‘%‘?F‘%%P géhm%g material or the |like, and
[0G82]t Mbergapuiilt materid Jayehéomnedfrom {heopdpefil bizderialdodsing

cor&%a)gft?og cec\ﬁagﬂaqﬁ éﬁ%g{}é&%ﬁl l}ﬁ/‘ gu sowr%gy%@sreﬁ&ed ﬁnally after

exppglredd I|ght and uileseban’erfhwiphgtdnemes andt substrate pregessing, and the

lik(?‘ﬂwdné) S%Es%acﬁ‘manu i H]?é ﬁf‘ s%ﬁn %ﬂfdl%ﬂ?f éé'{){@e[ dnfi%@ tiRbvATi€ generally

caumaset bynérlyfétcblmgnt Ixi theet lteem\rag byrdmattﬂyng Gbissgenrsatly inown that

the?HfgﬂF]’"ﬂﬁé]p g?)?@rPfJﬁaZr'oﬁ%atﬂczr ind’s ne 9 : & toﬁ'%faflpaé‘laarer to be removed
is, the lavearitba rerr@yal tatedp. f ridarafese dnrmese whess it isedgsiqgto raise the

rerﬁH!}%I%ge 8{3 dhhéto‘ﬁﬂg Wn@%‘{éﬁef’aﬁlé tb Qgﬁl]ﬁﬂe i 4fABuRt &CAromatic ring

form ng
strumgpmamﬁ%m ﬂlﬁ@apﬁp b@étﬁnalwewpg @ﬁm[:g)smqghuspepd | Particularly, it

is ;E’r'é@é}%bté’toat%@luf:é%é BRidught BF ARSMANC Rhg SRBcARe cohtdined in the polymer
material _fornmed therefromcan be accorrpl I shed.

component. Therefore, when a gap fill material layer with a high removal rate by dry

etching is required, a polymer having no aromatic ring structure in the structure

thereof is preferably used.

[0053] As photoresist to be coated and formed as an upper layer of the gap fill

material layer in the present invention, any of negative type and positive type

photoresists may be used. The photoresist includes a positive type photoresist
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[0049] Hereinafter, the utilization of the gap fil
material form ng conposition of the present invention
is described. [0050] On a substrate having holes with
an aspect ratio shown in height/diameter of 1 or nore
(for exanple, silicon/silicon dioxide coat substrate,
silicon nitride substrate, glass substrate, |ITO
substrate or the like), the gap fill material formng

conegtng of hatbvelak tdah anes alhapnmqwr@macﬁaﬂa@ts@ﬁohw #tid ester, a

chficAliam iad, BBeRiotomsiet i Gppsts,dle Rhdloppll hesator and a

birsleredviry & goous athichaisgigzompdsediitteah alcid ayeindrEasges alkali
are,s

cigepltaTeli o cosbandemdisi gt PodleRelioiTaiia & an i souvie
btmjerOa 3hbma6ﬁ);: genertabe, aid eslewpmokedlaresmpound which |galpcomposed

: t r Ut. 0GC e vi ds_(.0aps .
it gl Rsre et TSt FRER Bl KoRPapdf Byenemicany-
anfiifigd phiotoriesiskicgnsistingof a photgriaid depetat¢mp bindemeavigap group
wh?m’% ls %@ﬁé&?‘?@%"zﬁ“ﬁhgﬁré‘?& aﬂg! .%&%Q&%g@ Qtrb@g%@oﬁg%ﬁ%% and a low
mqieeitler esmpound wWhichrisddeltaraposad with eincagidipntiiinreases the alkali
dls'gﬁhﬁ(olqnarlaté%f ﬁ'{)tﬁ{otgférsrgtngFo?Bx% e teldeG ¥EA§E95 LEManufactured

ate processing I's carrie

by Shipleyleompany, itegsie, nareePABTEAIMamfadiuyedby ﬁiuﬁ@ltomo Chemical Co.,
Ltci Oﬁﬁglra@@% éEbm‘%trﬁéh@ﬂachﬂe\é&rb f&%ﬂ@% fél‘?é%k%ﬁc%aﬂ_td and

maerl formn osition acc

thelikesean bpmyentionss. i &r&b@mmt@regsmﬁr’iwmdf thﬁeaf}eraf £af be exposed
to ﬁgtﬂqﬁ%tfgﬁ 8 Ip'récﬂé"tbrrﬁfr‘r@ddﬁé@k Qﬁ%mpe‘af nHQé’@ Ahedrila toadB{aln a

substrate ocessl ng, ke in Er ocess of
Phﬁmﬁawatzpaﬁt@nof lfsré@ﬁaﬁéﬁmgpét e&caﬁ%% ba*méP By be performed.

[om]e ﬂ@'dé&elé‘p’ﬁré 'f@rd é’ériﬁvc-:gbrfl/egg?h&ér‘é%ios"ﬁmﬁ ham?tth@ Ig%ﬁ'ﬁl’l"rﬂlatena!
forﬁ%‘/?éf %Y HE%F{'J .ﬂaﬁqgap f'ﬁf@ﬁ%ﬂﬁk OFiNilY <empesitier f‘?!dﬁhagfﬁé’gm%wfdmg to
the'?lprle%)éﬂf :rtv@nﬂ@n flﬁww&mng%qdéb@s@é‘ﬁﬁronbrtﬁ dil&:i‘lBVcﬁin E@b@ed

a ere s desi
ingrganic, kA ST 3% BodpTapYIGK R hgtassirn by diidh SR sarbonate,
sodietvsitichlee samwmerésummmlammon@ waler,Wstt Y ipgimary amines such as

oGNS PRSP bt e bl FL0 oS AT LSS or din-
bubarainie, etc. aremnmt/larmhesg;ushramtnamtmmbajrrradthytdlemmamme etc.,
alcﬁﬁlpggiﬁliqe g@f nﬁmﬁ rﬂetg tlg%r?cil %%%?gﬁqtggﬁgr%%\@e, etfc., quaternary
amehahiumysals suety as tetdamethytdrpmeniura\nydpxide, detraethytammogium

{
nylohte B Gadihe, 88 SIS e uBRisE Rurtde BF B A oo s
Fugheuposes, d aymble;ﬁn'tdmet ghalcbhbls suchtas [saprdpeyyaicohnl ohgsurfactants
su-?rli a8 %Wi% ?gﬁ%bﬁﬁt c%%eogdd%%g@tth%%b%ﬁﬁor Tor gf’étﬁué/cﬁls solution of

oresrsts nay be use
alkIaheI uﬂmaor‘@ thesi, tpref@ralylpelqwab:tp@r@grgquammary ammonium salits, and

more preferably tetramethylamsmonium hydroxide and choline.

[005651 On the gap fill material layer in the present invention, an anti-reflective coating
layer may be applied and formed prior to application and forming of the photoresist.
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. In addition, the anti-reflective coating can be formed by coating
by the conventional method, for example, with a spinner or a coater, and baking.
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consisting of a novol ak resin and 1, 2- napht hoqui none
di azide sulfonic acid ester, a chemcally-anplified
type photoresi st which consists of a photoacid
generator and a binder having a group which is
deconposed with an acid and increases al kal

di ssolution rate, a chemcally-anplified type

phot oresi st consisting of an al kali-soluble binder, a

TI@Qhﬁ@@ﬁlébt@éWa&thoWIt&)d ipvluges wuéﬁmpl@r’mwmhtammg as main
rea

ca dI Q with an acid and in t he
gp@%qntalaségg] %ﬁg%ﬂp%{:gmgpupﬂ Bﬂb'{'befre%q g0 ent one containing as
maimecompbhgnts anpoliyfnee Hapingtplightistisotising mdnupﬂthrof.xgh chemlcal bond, a

cr SRR Sat e Roueft S rna il Pl CehogfiEhte s ignt
abicsisioh utanepo urad, @, crasstinkin gpagentnelcal kalveat mpeucahtaininghas main

ciiRQBf PRk bl RPRF haEh SR abyEid Property and a

salverdeand thee lIKPEXTHE anituéfantive edatiby cBhipwiséipnGoapaopfain an acid

A sl E R G L AT LR RS or e e,

nesigisaatys u Thedight abs@bing cortppuadslthat ican|bekesedharebany compounds

d(@{r}j %W@ gﬂgt:o &{]wﬁ??hﬁg&bﬁsﬁt% Char cg%}ﬁtﬁgﬁdé\%le@th region of
the W@Fmﬁlvﬂ ¢eeporeat :mthaeplhwtoremtajrnwged pjﬂb’d'l@rargi—giﬂectwe

CRBRCEL R T e SRt pia, oo i
cOobpRRWIdss PZe SompaUngst haphfhpleriel qompausnd Saanthrafam%l cpippounds,
arwﬁ.eaq@ﬁndrréecaﬂsouhaé tﬂ”@énﬁé 'c@h RhES ehd HEPRR. L i Bk é}ﬁlgmers include

|'i t hography accordi'ng t present i1 nvention,
palyaSteR ﬁ@fyﬂalﬂ@éu§0§’§1Y[R0Qﬁ1§h6ﬂ°bm%'ﬁ’|§ rRodypassal, gerylic polymers,

arid@edikeal ¢ mekﬁélym?:k&?ﬁa\ﬁﬁg %QFﬁth Rb By @gﬂﬁ; m%ts'r’gﬁbh@mcal bond
sodi,um bonate,” sodium'silicate, sodium

r oxi de,
'naﬁgamwmﬁwwn%‘ hi abseibing argmatic g ﬁtawugﬁﬁwﬂsas anthracene
r.r@ﬁbpﬂﬂna@@mhgméﬁeﬂé rnTgommdhﬂmrﬁ@ qﬁtr@xa!:ﬁ@ﬁﬁ@dﬁftmazole ring.

roBBb{ e Sihiries o et a5 Yy et rhng Sommposiion o the
pré@éﬂimhdelﬁtdivﬂs pﬂéd até eubstrates Qh@lng&ﬁ@lé@&tmtmhagﬁect ratio shown in
hdl a}n1 [ﬁrﬁortr%ng /al trat
§ e n%'ﬁ'P SLF¥AIYRE SHEON/E F&H&‘Wﬁ‘aﬁﬁﬁh?%ﬁﬁ rate,
sul@drmwidé&cqﬂs@ua@éad substraitel T mwtrswatel er die glke)lthamre
eridi ne

copppfiiaf iR riafilediutif SanRentuRiel Sebisen Liswever, the
conymyitigey carbealsel for sshstfazies haviag Moledwith aanaspect ratio less than 1,
or PSR RE 1 kR sHiRa R PLRER AORE? R e

codepasiitiprecan beaisgddoesutatiatesrhavingmossteps,  bnithe meaetime, these

su%ﬁé% a@zﬁ bﬁleeéJ ;J&f/ +r?Wﬁ? @'}rﬂ%@éﬁéia‘?ﬁ %ﬁgcﬁ\;@&&ﬁg is formed

byi GVBrmetied @mharhke aret lmawﬁil mmrlaﬁ@ornmag@onmltm of the present
m\?eﬁﬂione%r?ﬁlg cgggege@nrﬁ? Qibsh@t@pp! i cation and formng of

oresi s anti-reflective coating
[Oaﬁﬂo&ha gamfill pederial fetneed frooule gap filbmateralifoimaagl gopmposition of

thé g%éeeﬁft? Ilr(i)v gn‘iﬁés‘)éggnt%frfhﬁ %ﬁ&b g\ﬁoﬁ%ﬁﬁ%rﬁ%ﬁﬁ%kﬁé“ fiftfography
process. In such a case, the gap fill matenal can act as a Iayer having a prevent

effect against light reflected from the substrate. Further, the gap fill material of the
present invention can be used as a layer for preventing an interaction between the

substrate and the photoresist, as a layer having a function that prevents an adverse
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process, and used. In addition, the anti-reflective
coating can be forned by coating by the conventiona
net hod, for exanple, with a spinner or a coater, and
baki ng. 17 The anti-reflective coating conposition

i ncludes for exanple one containing as main

conmponents a |ight absorbing conpound, a polymer and a
sol vent, one containing as nmain conmponents a pol yner

eﬂéa@t/ E\lenalt theg@@béﬂ%ﬁt@fbl?ltﬁg rg4teral lIlshic{JMﬁ meﬁbﬁmoﬁf@élsm substances
OSSI I NKIL N a, sol.ven one CO
foftaed R griner  BOG16S RbBIsEriG o 3bluar having a fingfion that
preversts|diffikdiog aaug&:niveasrweﬁe@telof eob?tanf(xes tornical |tnltﬂg sabstrate on
ent r cr LN n agen avi n a
oo undB BT P Rne) Tavel EBRUBRSE AT “9nd tho' | | be
[005&] &Mnerrr&ﬁdrekhtal presentahventicrowjiids tlemubmal}basenltcm axamnples but
t. . t t,
tn Prer§ I p R PG E BERIO ™ Re TPker e r o °
Sym¢heatesBxgmplnd | i ght absor bi ng conpounds that can be
(OBSSE A7 ROATY ERRRUDAS SORAANR L RIRERIRE I8 btcoived, and
nltrtmrowasfﬂow&cétqom reschien soluon dompfhenutes, thies the temperature was
ragagttsrﬁsu de hfPé/ hled b@%uﬁ h wésef(é&%t'?b%c B%ab 1579,

or exanpl e enzopnenone conp
azobisisahutyopitdle waspddadsandstired mpdand@ogﬁammapbar@ at 70°C for

249 RSO Sbtaif™ S6IRGEN B ﬁgfg@ggg%xxeﬁft}n Iénone

conﬁoun s, trirazine co e. The

00801 Hetesresuilfingdeolyper ywaststciectadty ﬁﬁ%égafysns by use of GPC
ap@glraﬁ%gxm Sﬁ?ﬁmﬁq {@89&2@@39@ yase (ﬁio rﬁ&ﬁdf‘abﬁ.lrﬁd by Tosch

lymer's, avin
C%’E@@ttﬂr‘ng Tg*raa@rpa!vws mcw@m%&byﬁ@wg 0ol oiia 5 DMP Solution

coRRiNiFBIG 05@:‘443@59% df kO s AP OV RGr at Q'TEM faté 'oR9.6 ml/min for 30
Sstrucfure such as anthracene fin pht hal ene ring

mlBgF@;elﬁethfe,q@vewgﬂmn%appw@tu%@p g;@gq mﬁ@sw!rﬁbtnﬁ retentlon time of
thé Bhmpe ﬁnyJs@egaf det&&Rf ofTRE an@aﬁrt@heSh@aemSahudaRessmms was

| mat f t f th

usEHASE BUATY COWBEI 1 Hps e ETBE OF 2 O oS HaT G BR310HQ
wetl Leepesd afo@lurﬁn Sém!/\ﬁolumn ﬁaﬁfm;ﬂiﬂaﬁﬁemﬁt tef402Ccor nore
todefY e it ot ahf EFs dling PePute Racfvielii Niprage Mctecutar weight
of gebet(mateemroftslt@wdaraqjoiydnwbnar)san@ Wprﬁpo@ﬂitai bi/polgedrs having a
moRelieE R g Caront T IEPA U CtypS 2 S sy rom area rato
of BFf@<uwed h an aspect ratio Iess than 1, or substrates

' der to flatt th f th f.
SYRIRREERAERE 2 onost t1on can be used for substrates
[0062) gy 11d.6sg epsethyl lactdte, he gmfiZybydrokestbylasniiaterate2.9 g of

r | r
etlﬁﬁ%ﬁ:@ I ec{elc@%s%g\é Ia\ﬁ@ rlﬁ{s}og%rg rre% fﬁ%ﬂa&%he rF'ﬁ‘Ct lon solution for 30
minhtes), th&n trentémperatyae Wad laiseat tor702C. f dhilenthe reaction solution was

ke@ﬁé‘?@@d& 't(?g tgoﬂf)f %%)S)ésg &?ﬁghmﬁ'l@’ﬁﬁ% '5188? a‘f g?@e?%ggepﬂitrogen
atmpsphereeatgdls G for R4rhauss ita bbtanm ai q@@owwcmhuﬁqmobz-hyd roxyethyl-
acrylate with ethylacrylate.

[0063] GPC analysis was carried out similarly to the above. The resulting polymer
had a weight average molecular weight of 11000 (in terms of standard polystyrene ),
and the proportion of polymers having a molecular weight of 3000 or less in the

polymer was 9% as calculated from area ratio of GPC curve.
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the present invention may contain an absorption for
light used in the |ithography process. In such a

case, the gap fill material can act as a | ayer having
a prevent effect against light reflected fromthe
substrate. Further, the gap fill material of the

present invention can be used as a | ayer for
preventing an interaction between the substrate and
Syntieetiphekarnpki 3t, as a layer having a function that

oG48 S0, S eGB! S AR s ek SRS bhacryate
anfids. ﬁ‘tg]lofohnemz&y}har,tsrya!la;aeu ﬁieré d%;;ls?::?ﬂ tah?er%ﬁ%m eak Slowedl toahe reaction
sofoBBE UMb sre Ll B By Plel oAt o QD Wi the reaction

solutionbaks keptatddCheat grd atzobnslrm)bumemtdi!aws added, and stirred under

it B ESestlerb 50 400 182 RBLISTn pled R 838 HIngs Rl 2-

hyd rveypropiadrylate withi benzytharplatest 0. Synt heti c Exanpl e 1
[Og@ﬁsngé%%@w% Pé(c!l ohflgih‘ﬂfa?ipf tgghg aBéve Ihe resulting polymer
wevgiu\/@crefaga n‘@leceé@rtwguhs of mﬁﬁJ%(mdermoﬁsmmdegj polystyrene ),

anHQFIQ [pﬁ'gﬁorg@ﬁ%rp% r?Hﬁ&rss T lrt\d Q'rﬁ@%&h%&@%q%ht\% 3000 &8ess in the
poafzw was Wmayrcemwatedérqmgr@ajm ob@fGeunveed under

hfmggen at mosphere at 70C for 24 hours to obtain a

ution of poly(2-hydroxyethyl)acrylate. [0060] The
[0Q%6§u| Pidh9 pb pyaeitioncordabinG pel (2-bydeayetuwl psidateyohigieed in

Syﬁfhe@g §Ex§ﬁﬁﬁé gt U%Z(&B%I%gnségt%gégeﬂgmg%glurﬁﬁﬁ@@@@ g of pyridinium-

factured ti on
-tshbﬂrsﬁ’e‘flélfqna%aﬁlgr %8 efprqaylem%myﬁgl rponpmeghy! gtimprand 6.18 g of

etrﬁmaﬂté@\me@é‘@&éd]tdngt%irp% W%%L@Bnt hqhéﬁsﬁHet feRfiting solution was
mer at a flo n for 30 m nuteés

rate of 0.6 m/m
f'lt&’@ theoughe enigrehti t%ﬁead%sba?a?ﬁylmh@wea aRpysHiamgter of 0.05 um,

to afré@gé AN midteBaldbrmindecsia lﬁoﬁ}zﬁom@n%r ﬁiﬁb n
bhﬁ) I'n 51z,slddl tion, Shodex Asgﬁél pak GF1G7 Qﬁatsdeh?

Exﬁ@pée&uard col um, Shodex Asahi pak GF710HQ GF51OHQ
[oesH %@ll%ﬁf a\waldﬂﬁﬁhtaﬁn ‘EZIX%H‘IE dl@ﬂﬁe@ﬁl)uﬂmate obtalned in

t t
syhfiER iy T R b telamieharyhbtiy] ab s g ads ot pyridinium-
p-toRieglet sulfohida€a, {1.a d ef mp?fer@t@lvl@tﬂrrdomlmethensnd 0.800 g of

o8 FLEER1S P S RS Ty R4 st wes

filtermddhlaigida twior filtezanadé bbpolgetHpGiechiaviang aSyortttameter of 0.05 um,
o GRSl H bol BEh Fpd b

xamr& 8i ssol ved, and nitrogen was flowed to the
[Odﬁ%ﬂcﬁ'&% 58# Htsiom}iofnoéon%&ning the copolymer of 2-hydroxyethylacrylate with
ethylacrylate that was obtained in Synthesis Example 2, 0.92 g of tetramethoxymethyl
glycoluril, 0.0046 g of pyridinium-p-toluene sulfonic acid, 9.50 g of propylene glycol
monomethyl ether and 6.18 g of ethyl lactate were added to obtain 13.5% solution.
Then, the resulting solution was filtered through a micro filter made of polyethylene
having a pore diameter of 0.05 um, to prepare a gap fill material forming composition
solution for lithography.
Example 4
[0069] To 20 g of a solution containing the copolymer of 2-hydroxypropylacrylate with
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m nutes, then the tenperature was raised to 70C. Wile
the reaction solution was kept at 70C, 0.3 g of

azobi si sobutyronitrile was added, and stirred under
nitrogen atnosphere at 70C for 24 hours to obtain a
copol yner solution of 2-hydroxyethyl- acrylate wth

et hyl acrylate. [0063] GPC anal ysis was carried out
simlarly to the above. The resulting polynmer had a

beney@htyianeethagmmm@mbann whu’fefsssaExém@lm (0. eztgeoims of

he3 RO S R R e, DATTS ok PR h R HieBsR sultowig Acid, 10.66 g

of bh@ylemé giveo! wamodiéethsl athbcahdt @d3fg oﬁpaﬁp@:iarreaglymloﬁonomethyl

ettﬁ %%ﬁlféﬁl?gwsgeygg etitgq ﬂt/)ﬁélll‘g? ﬂgls}] scilgtléo ‘ﬂ1en nthe resulging solution was

filt2rdtythrovgip aonigrafiter iatie of polyethyene baving zyd@adizgh@ter of 0.05 pm,

to PS5 98 SoaBRa BrniP it Son BEftobat MRography
Exaemperiat ure was raised to 70C. While the reaction

[02‘?601;%% @%? a‘%%?l'.it h Fgrqgrnirp%tahggcqo?{o%raers of 2-hydroxyprapylacrylate with

1 SI' SO tyronl € Was
benizylacgdatedhab wphabtaiacd 10 SyhthesiiEkauple 3.0.8Btdh a

oGR8 ARG i, 1060
pr@ﬁﬁenargllygpo! manemetbyletheraed Mé<a g pﬁgrq@qurmlycwaﬂoaomethyl ether
aclRitd arrgvp ﬁ@o@tﬁﬁlﬂﬁg%"‘@d&@ﬁ% OfTﬂépQHe féghh?ﬁé 851ufbn was

st an rene ﬁortlon
filtgead thepdamavnieeo lteronede |oépolmﬂgmnea agoo@ Rpere diameter of 0.05 pm,

togg@éoare% gﬁrﬂll\ﬁﬁéteﬂa/?ﬁ:? @6 Bb&floh SB[MHIBh ! Ftﬁbg%;ﬂfy

curv To 20 g of a soluti
C%ﬁ@@“ﬁﬁ@%@ﬁ'?(@ hydr oxyet hyl Jacry | ate obtained in

[0(557 hesd § o@é%ﬁﬂh@rc?a!ly%v%?lagle?oly@(hyﬁﬁét mrﬁ%ll Chemnca! Co.,

LtcgJé?i%%%e Polveibvishe anes popos 0 33 rtiSkamedhaimetRyl glycoluri,

0. @04]@? Bf ‘b@rndﬁ?ﬁﬁmlp-&ﬂﬁér@é SulfsHi€ agiidad 0 @ opbicﬁiygérli’fgﬁ%l monomethyl
|

o151 S22 TRy s Vb oo, 5% 1A . the
refuitisg @b&ﬂ@h&ﬁa@ﬁlt&eﬂ&hmught@nﬁér@ﬁﬂtﬁe@ neadinf :Bcb!xéthylene having a
PoE diashEtes of BOKRmTE DRSS GRS NGRS BB eRgp ooHon solution
formhgg%;jmydroxyet hyl)acrylate obtained in Synthesis

DifE BT FesisrehtIbL RO lene sul Tontc et d. 11, 2

[0972) Theosniltares of theaapinmiatdnidl feniing Cﬂmb(ﬂltBﬁQ aptained in
bifies LSt yPURTTe S Tl BB i yrers by
merre of 4 shineer.melliee cbateal sikkddmvelees eve bgked @b285°C for 1 minute on
a I%taprfgtteet{) fSIm %‘a%q’illrﬂwateﬁals for lithography (film thickness 0.22 uym). The gap
fill materials were dipped in a solvent used for photoresists, for example ethyl lactate
and propylene glycol monomethyl ether and as a result it was confirmed that the
resulting gap fill materials were insoluble in these solvents.

Test of Intermixing with Photoresist

[0073] The solutions of the gap fill material forming compositions obtained in
Examples 1 to 5 and Comparative Example 1 were coated on silicon wafers by means
of a spinner.  The coated silicon wafers were baked at 205°C for 1 minute on a hot
plate to form gap fill materials, and the film thickness thereof was measured (film
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to prepare a gap fill material form ng conposition
solution for lithography. Exanple 3 [0068] To 20 g of
a solution containing the copol yner of
2- hydroxyethyl acrylate with ethylacrylate that was
obtained in Synthesis Exanple 2, 0.92 g of
tetranmet hoxynethyl glycoluril, 0.0046 g of
pyridi ni um p-toluene sulfonic acid, 9.50 g of
thipkegsd @22 (ghy c dDn emch gast filhinattria wesnobdied & apnafhestialy available

phltoﬁd:rgé*s?s&tﬁf &n ?H\%F\ﬁfe{c?ur%kat . $p#?e£§‘éﬁ%ﬁghgﬁde nEFheé] APEX E, etc))

rest on wa a mcr
byfréans oﬁadplrmier pol e thgledneafenmwieng heatedrat 9ficGrfot érmmtjte on a hot

plé}eosAﬁbr EQRB&ﬁQ%ﬁh@ Hﬂ?fbré%lgtsht%qlfg r@st‘égggn%l?}g bake was performed

sol ut
at Pﬁ%éﬁpr 15 e, ofAﬁes@mlomngdb&pﬂpmraglstsh&&ﬁmlwmess of the

f I
ga? fg%nagégfao f{bgrllﬂ'ﬂ%gjréﬁﬁ% ﬁgt‘é%%ﬁ}gg%oq?ﬂé¥ c%ﬁggjnéa ?IPat no
intRERBHAG Aesyfrast hgtvaes tgmg@ fllbn*@l@gtegs tar hthography obtamed from anti-

refctivell dYadi Fébhﬁidr‘l%rb?eﬁé'llefd%@xaﬁ‘l%lgs 148 Eﬁﬁn@ CdPrf]paratrve Example 1
ropylene gl ycol nononet hyl ether and 11.

a”ﬂrtbﬁﬂ eg| b%’lef%nonet hyl ether acet ate vvere added

Te&f% &bF%tféan ﬁ%é&hd’F’ilPPropE'ﬁ@n the resul ti ng sol ution
Itered through a mcro filter

lﬂ%ﬂy JbﬁysOéW@nﬁa% the gappﬂ%r@atﬁrbamrarm@pomp@@ltws qbgained in

Exﬁﬁﬁﬂéﬁ 8 t8 A Uo'nllpaﬂ‘ﬁfi@é E&bnfp% mvl?&e‘-‘&i%bh [544) wafer substrates
ion for Lith le 5 [0070] To 20 g

hagmgg]tnqu &q*a@-@g@rapn émb ﬁgpﬁbﬂ?yﬁ@rbyomeans of a spinner The coated

sm%g{imf@?éywétw&@@\fe% PlaRetMalt 205BE G4 ﬂﬁhuﬂeadr?atﬁb@blé&@% form gap
0 al.ne |

fill mateqals, ﬁ85§'h%? @ﬁéﬁ%ﬁg‘érqm \r@so@% gﬂafat the open area where hole
pattgrni @i notpregertoh ltlwelcmuﬂyf ofThe famedlngh&téﬁf theofesulting gap fill

el BRRENBG S AR Aoneci PEOREI At Sl sigstion
mitr@scbpai(BEM).thétseolional dorm dhtre Stdewates lsbbsﬂn@teslwthg boles on
wnbSF e sgf B EE0REinge Th Exbmrles o g ompargive Example 1
waprammeel a Thapebults aresteowrlin Tablei hg Tdenilateting nate was determined

aoSgid EeToI0LhSRRRRRN; e RO e HAFDLBrg mgp holes on the

sulpstyatel wereypertctighiatieced. Co. Lt d. trade narme:

Flét?@ %%éheen 19 l((%lﬁﬁ)'le ﬁggﬁf% PIPQQ& flgn%ﬁ%ai for I]Jthography at the center of

holeg)ilaplaidepiipb)lof Ué{he suI fonic acid, 11. O of

p y |
O 58545455 GSFE L1 81618 e coenes
thatdke |Iﬁﬁl¢fgofs,tflelml@ﬁ wasdhilied with the gap ﬁbgratanah cro fil t er

e | D
[00%q Tﬂérsgggygféﬂaé@dé% é‘i@)’ W‘Q’e?sulﬁsﬁ@eq‘iaﬁlﬁg lgg rg%fgls-aﬁ?lggﬁnd ense
(dqngeg,piagﬁms of holes shown |n Fig. 1. Iso pattern is a pattern in which a distance
from the hole center to the center of the adjacent hole is 5 times the diameter of the
hole. In addition, Dense pattern is a pattern in which a distance from the hole center
to the center of the adjacent hole is 1 time the diameter of the hole. The depth of

holes is 1.0 pm, and the diameter of holes is 0.18 um.
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for lithography. Dissolution Test in Solvent for

Phot oresi st [0072] The solutions of the gap fil

mat erial form ng conpositions obtained in Exanples 1
and 2 and Conparative Exanple 1 were coated on silicon
wafers by neans of a spinner. The coated silicon

waf ers were baked at 205C for 1 mnute on a hot plate
to formgap fill materials for l|ithography (film
thickness 0.22 m). THablgap fill materials were di pped
in a solvent used for photoresists, for exanple ethyl

Ammﬂmd as
a result i filmashickness (ea) t hat t hiattengguReten@opap fil |l

materi al s Ygsdei bl epi. t hes ol v Teg of
|ntermX|n%vv|tn otoresis e solutions of
Exerplgdp fi BPOmat er BAP f odBPng cofBBsi ti ohelobt ai Bed in

ExErpbes | 488 5 andpfomegmti ve kygnpl e {pgere cgat ed
xon SI Fi con wafers bggmaans of a spinner. The coated

Exgmpie én waPBPs wer 83Baked”8t 205¢0¢0or 1 Whute 0B a

Exgﬁ{meal ateqtp formagep fikh rmtenbgl S, ambthe fol m
t hi ckness thereof was neasured (film 21 thickness 0.22

Exayplen each’Hap fi PPOmat d2Pal wadORoat ed!@0 Y
Copfyaraticé al kpoavai | abbe pBot oresiigh sol utgson 5
- rmr'1uf1actured by Shi pl ey Conpany; trade nane: APEX-E,
. . re
heated at 90C for 1 minute on a hot plate. After
A ESeBke {BRAI ] P Porh s B g PBREY (Bonse)
patﬂ@i\ﬁ%,:c igrthé @a{pﬁﬁl_ mlbtér?.ﬂ ﬁﬁr: I'_ﬁh(ﬁgrabhyé t?f Ebamiphesck It@§3’s sfndilee than that
ap fill. eri i thogra was,.nmeasured and. it ..
of EBRasAHYS EeaMAes- nXaMRIGS ia e Rt e BecslBay i huidity on
finé IlRergerhdie |pattewt enivehish ftas difficlipigraibin aistantditmfthiskness.
oty ot kS=s<ted B Fo AR P an e AR E G RPe fop sgtution smoothly
floywb dntorz plusality af dwotes dwest st Dende paitt daving 1Reger harbel nBiriber (hole
Pr. ty 007 T, ' L .
AT k8 94 L 8050l 2, ARG ol i ticknoss,
an@Congtaocatseqe eBiladiflecericenprfimdbickeds o of Bo@mrhane Dense part becomes
smi l]é@{orﬁét?eﬁ-ning tie%ct&ﬂlneesshiéﬁli ameter: 0.18 m depth: 1.0
%ﬂ y means ?é{

a sprnner. “The coated silicon wafer
[005iR st rarthesy, ther @ap fik ovptarialzdedithographyial lxamies 1Hetd show

el piBok f Iragcyld of 85N ol Berdhl otk Boniar
Comparatiyefxempled insot geed émflattening eropeibhat hensypattern.
WH@LEE’E% Eﬁeige% endntibhgs g%@;ﬁ%%&%ﬂﬁa? féﬂrﬁib%'&qu' htdrifl for

was assesse serving w a scanni n

lithegeaplioan chieclorodieh {sSacaomplisba highdlatieping propery of substrate
an@aRighaI§5ropERy intdltRe R4S RAMLES MNaddition, the resulting gap fill

material for lithography has not only flattening property of substrate and a high fill
property into the inside of holes but also a high etching rate.
[0081] As the present invention makes possible to fill unevenness of a substrate

having holes and flatten it, it makes possible to improve evenness of film thickness of
photoresist or the like formed thereon. Therefore, according to the present invention,
a good pattern shape of photoresist can be formed even in the process by use of
substrates having holes.

[0082] Further, the present invention can provide an excellent gap fill material for
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which the gap fill material obtained in Exanples 1 to
5 and Conparative Exanple 1 was applied. The results
are shown in Table 1. The flattening rate was
determ ned according to the follow ng equation. The
flattening rate was 100% when hol es on the substrate
were perfectly flattened. Flattening Rate = [1 -
(dinple depth a of gap fill material for |ithography
lithagraphy tbahbas adfigh koY etchirithite cgemared Mithkphaorgsiglgsgause no
_ _ e 0. d R
it TZHE A Bho el b By e P BRESHA ntdigh Presigs upon heat
drying, @ndvalso fcan| pravigietan excellgapnigthed fertfermialg. repsb pattern.
The substrate used is S 02 wafer substrate having |so
(isolated) and Dense (dense) patterns of holes shown
in Fig. 1. Iso pattern is a pattern in which a
distance fromthe hole center to the center of the
adj acent hole is 5 tines the dianeter of the hole. In
addi tion, Dense pattern is a pattern in which a
di stance fromthe hole center to the center of the
adjacent hole is 1 tinme the dianeter of the hole. The
depth of holes is 1.0 m and the dianmeter of holes is
0.18 m 22 Table 1 Film Thickness (nn) Flattening Rate
(%9 |1so Dense Bias Iso Dense Bias Exanple 1 490 300
190 100 100 0 Exanple 2 480 400 80 100 100 O Example
3 500 330 170 100 100 O Example 4 450 300 150 100 100
0 Exanple 5 470 350 120 100 100 O Conparative 480
200 280 100 95 5 Exanple 1 [0077] Difference (Bias)
in filmthickness on Iso (isolated) and Dense (dense)
patterns in the gap fill material for |ithography of
Exanples 1 to 5 is smaller than that of Conparative
Exanple 1. Exanples 1 to 5 are particularly excellent
in fluidity on fine Dense hole pattern on which it is
difficult to obtain constant filmthickness. [0078] It
is assuned that the gap fill material formng
conposition solution snoothly flows into a plurality
of hol es even at Dense part having | arger hol e nunber
(hole density) per unit area on the hol e substrate,
t hereby providing constant filmthickness, and that
consequently difference in filmthickness of |Iso part
and Dense part becones
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small and flattening rate becones high. [0079]

Further, the gap fill materials for |ithography of

Exanples 1to5 show flattening property irrespective

of Iso part and Dense part, on the contrary
cCamsrati ve Exanple 1 is not good in flattening

property at Dense pattern. [0080] The present

invention is a conposition for formng gap fil

1. na%ga;ahu fedteridli fohageiNpogitiow Bharicter ze(shlhghat thet@omposition is
substra

h fl
usgii e §Achrd o ﬁ?%@ﬁf{@cm%&‘\’nﬁgﬁ' R Bhog RbpARa ehating a
pr‘lmr;jhetlso 0nhat hani‘cmld:.jbtdnlgub?tvafelt havingrat teolé adithf axp}ncect ratio shown in
N | [ a S Nno on enin [ Q
neGHRFARBE oIS RRn Piq ranSleb iRy B el it Remigenqyoror

substrate byusald ditteodrapghy ptadessgandtieat t['l@Qﬁ)]]]ldetlcbm eomprises a

bt Repb8E o 0 RR BEIR A Brbua k] T “Tkes

possi bl e t i ove evenness of filmthickness of
photore3| te like fornmed thereon. Therefore,
accordi o t e Rresent invention, a good pattern
shape can be fornmed even in the process

by use sub tr tes having holes. [0082] Further,

t he preser, i nvention can pr de an excell ent gap
fill mat al Cer=(3. I|thogr|a‘ohy that has a high dry
etching rate c npared W|th ph toresi sts, cause no

interm xing w hph |sts and N

di ffusion int (Q{Hzéﬁﬁi n&Z and
al so can provi de an excel I ent rret hod for form ng
resist pattern. 24 CLAIMS 1.0Opogap fill material

form ng conposition ( aracterlzed in that the
conposition is used manuf act ure of sem conduct or
device by a nethod conprising coating a photoresist

on  a_sem conductor substrate having a hole wi th aspect
wheegin K14 HyaAragen semyHoethyberoues calpﬂmea*omrebroahae atom, Rz is

hydrb@@ﬁfa%ﬁd}gly%ﬁ‘ok ot P ié e ﬁ@mb‘éﬁ?%@ﬂc!ZOB or&u S @ Bumber of 0,
use - of I|thogra hy process, and

1, %@ﬁ{éoan@ hanlns@rwﬁ@ﬁ@vgra%mﬁqul@owﬁ@@éaf 3000 19 {5000, and
corﬁéi’h”ﬁ% éﬁrﬁBoH@ht’s Iﬁi‘vaﬁg%’é %I@c&lé} \‘Jél%ﬂt of 3060°dr leds ina! H

rate of 20% or Iess a crosslmklng agent and a solvent,

2. A gap fill material forming composition characterized in that the composition is
used in manufacture of semiconductor device by a method comprising coating a
photoresist on a semiconductor substrate having a hole with aspect ratio shown in
height/diameter of 1 or more, and transferring an image to the semiconductor |
substrate by use of lithography process, and that the composition comprises a
polymer composed of only structural unit of formula (1) and structural unit of formula

)
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wherein R is hydrogen atom nethyl group, chlorine
atomor bromne atom R2 is hydrogen atom or hydroxy
group, p is the nunber of 1, 2, 3 or 4, g is the
nunber of 0, 1, 2 or 3, and having a wei ght average
mol ecul ar meigﬂklolegoo to 15000, and containing

I

conponent s havi ig ag
e

cul ar wei ght of 3000 or I|ess
in arate of 0% or ssy a crosslinking agent; and a
sol vent. 2. ' terial form ng conposition
characteri zed\i tha! tHe conposition is wused in

manuf act ure of m or device by a nethod
conpri si ng coat ay photoresi st on a sem conduct or
substrate having a h‘)l e wth aspect ratio shown in

hei ght / di anmet er of ](20:——@ e, and transferring an
i mage to the sem con uctor‘F3 substrate by use of
Iithography,proceiazzind that the conposition

conprises a poly onposed of only structural unit
of formula (1) and structural unit of formula (2) 25

- 1e 1 e, . n ’ .
BB e o SR G Bl v ol
substitgtes) Ry at igastipne dupene ateradchiprine qtemser ﬁér%flel%@rirher Ci alkyl
.gré\i;?gmbéih%lgﬂ l?&ﬁ?glgﬁg’t &he @1_‘Q“&IRéxyagﬁf(!:]&@nd%rﬁaiﬂidg’bomponents

nesing & BieRURT oA BEAGOR o [9hh Afale FbERTAPLIPShcAheontaining the

strR&tupAQhitsr foRhaId {Ir)ﬂl té&?ﬁb ef g?lt@%g]fﬂ.%?é grosliflking agent; and a
u u unl

soivapt,qvtreth the sustofdse Mler talelof st raunt Of e (1) and the

mdiat iittof stiietgrianuhivef ﬁmlmé 22})*1@ 1ol ar ratio of

structural unit of formula and the nolar ratio of

structural wunit of formula (2) is 1. 3. The gap fill
3. Thetgip fil mbesddl fernsingeompasitorascsyrdingdotafain! hion2lwberein the

2, erein.the  solv ha JROIlin oint of 145C to
SO’@'@)QQS@. bailirg BQB‘%ﬂf Iﬁg&gtt%??ﬁl 8f or mi ggpconposi tion
according to claim1 or 2, wherein the solvent is at
o T B el iR g R B R B RT3 2 b e
solven® m’éHﬁSSmﬁ levenhfmtett@ﬂl fr@mithdla group ephsisting @[fr llgubjl lactate,
none et her acetate and cycl ghexanone,. 5. e
propyiee Blvebl mancPun et Sriblard GeATEBRGR R ptidtapHRiiene
glyoot mdnonhethel ethehacetate and cyclohexanone.

5. The gap fill material forming composition according to claim 1 or 2, wherein the
crosslinking agent is a crosslinking agent having at least two crosslink-forming
functional substituents.

6. The gap fill material forming composition according to any one of claims 1 to 5,
further containing an acid or an acid generator.
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crosslinking agent is a crosslinking agent having at

| east two crosslink-formng functional substituents.
6. The gap fill material form ng conposition according
to any one of clains 1 to 5, further containing an

7. %Crh@tl“ﬂfd 1%? f&?f’\lﬁ eg??ﬁ Al Raterdd fér utﬁ?} ﬂ?ﬁtﬁ@ﬁrd‘p‘iﬁ? 6r8:":é%§18f

aﬂi_% for use In ogra i 0OCEess .
m aef:tatq gfr @rafcoganﬂt@edau@eoeora@wee coetjﬁ@ hesgap fill aterial forming

coRfiRisitdh AtDrding thidny dﬁét@fr d@imd PhIBHh a SBAMESHdUCST substrate
according to any oné of clains

hay g %Bﬁlfu\eﬁﬂa,ﬁse%srﬁpatsaownao.h?gglﬁ}dﬂ@m@t%qfﬁ Qparg and baking it.
rati o shown in height/diameter of 1 or m)re and baki ng

thod for formn hot or esi st ttern or
8. (el ioc{an HTERRG PEOBTe B hPERRI Iof BF6 HbU1AERTACtiAP! of ng

seﬁ@@éridw:térf‘t%é\@@@ cfdrﬁﬁrlsm’d ebatmg fher g’épﬂﬂll ARAPGeSlifoiidg composition
accor 0 _any one
acgaisbirder 87 B 68iTadora f s amingudRy Rubstpiechaving a hole with
asped:tl r@tu@ RBABHNIiN hb@wata/rﬁet@rref ebr friord, @aikul‘@i’teo fdraka rgapl flil material,
foqnypgra ;g}up%pﬂ-bspﬁé?}yquqq tthﬁe;qaé:} {llg[na r o néﬁ(qﬂf oer gesmlconductor
susehnaatecutwecédd)W|tESthb|;g‘apeftllernamr@l addwhe bhlt:»tmeegapla&gt to light, and
eria t he. phot or t er t ight, an
deiRbRsp e i rrearer epiotrede il xposure to
light. 9. The nethod for form ng photoresi st pattern
I 8, f
0. T RhothBd b nfrehrcuntatls Pebar Rhursd Gitlfitufher
compepingfa sfeprohfogningeargapti-teéfldctivetcenting beforele after the step of

forﬁung Oe”Sé*;S’ tFﬁ) mgtgﬁgltcgna¥he sezrglconductor substrate.
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