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AM NE- ARRESTI NG ADDI Tl VES FOR MATERI ALS USED I N
PHOTCLI THOGRAPHI C PROCESSES BACKGROUND OF THE

wo DMBRNTY6EN Federal | y Sponsored Resear ch/ devel oporeng2008/056536
Program This invention was made with U S. Gover nnment
support under DLSG60-01-C- 0047 awarded by the US Arny
Space and M ssi . The U.S. CGovernnent
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March 12, 2007, entltled Am ne-Arresting Additives for

Materials Used in‘PhotoIitho%gaphlc Processes,
i ncor por at ed bYAFSKERQHND RErdila INEERTEONF t he

I nvention The present invention is broadly concerned
Wi th novel coatings that inhibit, and preferably

FedergiheMenisorep Qies@mndigevbl pakhines gl eased froma
dielectric material. Description of the Prior Art In
t hBISHPEEoBFVaHi Brdselvik tLF %n@@vﬁémfé%@umﬂm adar @Ah@ -01-C-0047

el atkon, of cpor Lnterlayer . diel .CS
avvard%c?tﬁg)% J'% dgt g% LQ gé\!hg%%a?dgnse (TUaT | U %S Whgf:% ‘t’ﬁe“r nment has

cavmnﬁgeshamenamnhhe processi ng residual s rel ease basic
am nes. These am nes neutralize the photogenerated
acid of a photoresist, which, after photolithographic
Tafeb eaves areas undeveloped or under devel oped
Ruamh Iﬁ gﬁ#fldellty i mages are highly detrinental to

t hbc me&ﬁt inoentrhn cldies debiseit bEC AUBRVishawl Mbplicat8INaAR/894,398,
eV|ce perfornance or stablllty and, i'n sone cases, .
filed Matglar 1En04évi wslledhudapneAnceing uhédiivesolpedMatearls Used in

PhotoliRb SIPIRE POSE b@ecqna? SffinGuld J.fe QL i mpossi bl e.
e re@ggtlng am nes ffom ent eri am%ﬂe Tesist is
paranount to the econom cal creation of the nost
: dvanced.
Field oq" theaﬂwemlon
The present invention is broadly concerned with novel coatings that inhibit, and

preferably prevent, poisoning by amines released from a dielectric material.

Description of the Prior Art

In the field of microelectronic device manufacturing, integration of porous low-k,
interlayer dielectrics (ILD) into devices has created situations where the materials or the
processing residuals release basic amines. These amines neutralize the photogenerated acid of
a photoresist, which, after photolithographic imaging, leaves areas undeveloped or
underdeveloped. These low-fidelity images are highly detrimental to the creation of the device
because they will degrade device performance or stability and, in some cases, render the device
unusable. Left uncontrolled, ILD integration becomes difficult if not impossible. Preventing
amines from cntering the resist is paramount to the economical creation of the most advanced
integrated circuits.

Preventing amine poisoning has not been fully addressed by any process. Several
attempts have been made with varying degrees of success. Barrier layers have been used to cap

substrates that contain poison. However these barriers are intentionally breached in subsequent
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integrated circuits. Preventing am ne poi soning has
not been fully addressed by any process. Severa
W@raeie34 have been made with varyi ng degrees PET/US2008/056536
success. Barrier |ayers have been used to cap
processitisindaties [&if1a¢al k@b MHoRAhERAMITANEYEE hhesen RPLHE: 8 Sing wet
are intentionally breached in subsequentprocessing and
clean g1 plgwmp pretregeagniy ©l neayalizst orplssisanikgangsnersor (THbe eddition of the
. h r i | ean or . pla .
rsis, R o BRI Rlc & et BBl S aeey P B srgher seps it
the pipEdserildve ddiecardid ipnie@fmdéMaly egtdtine ArdRANANtRESRVIce. Acid
processes effectively renove 't he poison, they
neutrajiggtiadeiciée baseelby Beapslitation of epgmiobkssisfioowwaadd (fective because
e GEOFREI B LA TP LR DS BEBST B e e o
prever@PBisbidll PR tRkmeFc @R MctirhlidaiBn is3 rBQLsi Bk PRYSssSiHef MtV imine may
because typical bottomanti-rellective coating
be relqaseshdioinggygtcupwsenimgaci d catal yst for the cure and does
not prevent poisoning. Furthernore the neutralization
is a reversible process whereby the am ne nay be

rel eased during sh AtRrA Y @eBRE NSV ESUNMARY OF Tl |
I NVENTI ON The present invention is broadly concerned

w thprgsergtiinedtiof is brhidy coumgriod pitlew emtthatbo ainhibeing or preventing
ineROESONI ng., The net hod conprises providi. a .
wine DELTBIL" O TS IR SOTRELZES, RSB, Sompriin o compound
dissolebdSPefsp@ed iR ad0SOhM\GNEM SYBreMe ch‘iﬁxﬁb@ﬂd&%rﬁ_@%ﬂ&ed isocyanate.
N conprises a bl ocked isocyanate. The conposition is
I'he compprogiipngs lgmedyep oy or obdliasain diglediris| matenilc

terial, Qne_enbodi m t-,QwﬂgyﬁhganlL:rﬁ%|GGLLVQ-AAJU
E%n%ss@?ﬁoghﬂ?lga hGOT BT R oSt iR PO st dbg YGmposition

compreossiobdihkablt enooRMRMBIigodbi, GRITB pol BAEH BH aRBIYIIIhoANHsRrsed or
. chronophore dispersed or dissolved in a solvent ‘ o
dissolvgyddn a pylvoitisksteevido s semppgiof thrthherorauying sdomgpoand comprising
abbcﬁgﬁg&g&%ngonprising a bl ocked i socyanate. In another
enbodrnment, a novel spin-on carbon conposition is

pnoxicdied. exﬂih&iiﬁ@ﬁp@ﬁinbb@nsgﬁmr LHBS *ROMBOCTBA ,is provided. The
ol i goner, and/or polynmer dispersed or dissolved in a
COMPOGIHIOH SAPPHFRSHEMNOTRE Oiléwﬁ@rs rq/irpobangs disperseder digsabved ina solvent

sysiem?abﬂ% chg%s%%lpg&l}%sggﬁt legﬁsa%gutu%l% cta&%nta%l%, based upon the total
number of atoms in all the solids in the composition taken as 100%. Furthermore, the
composition comprises a compound comprising a blocked isocyanate.

The present invention is also directed towards a microelectronic structure comprising a
microelectronic substrate and a layer of dielectric material on or adjacent that substrate. The
structure further comprises a poison-inhibiting layer on or adjacent the dielectric material. The
poison-inhibiting layer is formed from a composition comprising a compound dissolved or

dispersed in a solvent system, with the compound comprising a blocked isocyanate.
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nunber of atons in all the solids in the conposition
taken as 100% Furthernore, the conposition conprises
w@2eensssnd conprising a bl ocked i socyanate. TPET/US2008/056536
present invention is also directed towards a
ni croel ect r OBREES DHSCIUPBIROMN THENR AwTherel ectroni c
substrate and a layer of dielectric material on or
adjgehts ¢ haph shibsing dted TIRspcgta efchec@npasitidnerf Example 1.
conprises a poison-inhibiting |layer on or adjacent the
dielectric material. The poison-inhibiting |ayer is
formed froma conposition conprising a conpound
di ssol ved or dispersed in a solvent system wth the
conpgduhd!ldadmpHiSSig THOR It KEE HRIGTRINED ENBROEEMENTS
CRI PTI ON OF. THE DRAW NGS _Fi urg 1.is a graph »
sAOWPAG P hEVERH R SpelEFEch M IHEO e msbsirinpifiigie weargsitions and
metholls oPETAMAeFRI1 R Bl i SVBERLNENTS amines
The present inventi ﬁ%gﬁgglgk@ elgﬁ\%ﬁﬁg%%&él ) L §y amines
relcasgrbil\gong-fihakil bhadragicomposing kodisr God uvdtrhods, ofch as diclectric layers.
e R AL AR L SRS DR et
fabrichitpbdebd) OdHead M RIRASS BicAYy | L AYET G :
_ sucl%dpas di el ect rnlgp c | ayetr%gi.cagphgmrr{g? %%(glg&ig%\%}ggé\?géﬁng/%éléommel
dispergsfd gp dagdlvelvia nscdvepbrpesint | Gnch hampasitiods rioelngd layitibreflective
com 5 Pyl 2RSSR P RES T hanst AR b S mos
compdditkmer sed or dissolved in a solvent system Such
conposi tions include anti-reflective conpositions gap
f Mben glsngseraiiasitionss as pithrediscider dsorpositioposi phioney, digdmer, and/or
0= on. Jmsk cempesitions.  Wen the composition .. .
monorfii G0t A0 € oTARe 0 CPRBI SR asht iyt s fygenched nd include
those selec@diRim (FRRA6 cONDBESL JoBy By &f(&Y, Ik Yst&E FRSchokadd, foly(epoxy
Preferred pol ymers can be l|'inear or branched, and
novolaeHepahactrgde. Raydbtradobipifics e lyrdgnesoabisstdngg pofyamic acids,
y.a _ o t.er | yepoxi,des ol.y(epoxy ..
Pl L S R B P BB A S Bstiured ang
unsubguiohtydifoenbanasse spletis ivheReson PIKAThE o B¢ reifes, methacrylates, epoxy
pol ysul fones, and m xtures thereof. Preferred nononers
novolags @ng piigyrasikereofe (Thelpolymes vligemendaztier rhpmewdysts typiceldy included

in the cfsot%gr'%ﬁgéatt Ili]rcg/t%ﬁ é)??r;})l%g itlbg)gx,t E(g‘%gé%Qoeutq%8%pbyc‘2&§flt? Enllcp %o?ef preferably
from about 75% to about 90% by weight, based upon the total weight of solids in the
composition taken as 100% by weight.

The anti-reflective composition also comprises a chromophore or light attenuating
compound. The chromophore can be separately mixed into the composition, or it can be
provided as a group or moiety on the polymer, oligomer, and/or monomer. In either instance,
preferred chromophores include substituted and unsubstituted chromophores selected from the
group consisting of thiophenes, naphthoic acid, anthracene, naphthalene, benzene, chalcone,
phthalimides, pamoic acid, acridine, azo compounds, dibenzofuran, isocyanurates, barbituric
acid, pyridine, furans, ureas, thioureas, and mixtures thereof. The chromophore is typically

included in the composition at levels of from about 10% to about 95% by weight, and more
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novol acs, and m xtures thereof. The pol yner, oligoner,
and/ or nononer are typically included in the
w@ewposicsd on at | evel s of from about 40% to abPCit/USD0056536

by wei ght, and nore preferably from about 75%to about
ferBOROARY 6 b 9P o Ay Sl HSotids i
B R ML, D388 YO Ay 2 o) 8Py 3Bk n

compasition rakéh e&:t@&%bywpgbm tion also conprises a
e or atten at| ng. conpound. The

H{hSFrB‘bﬁ eé“&%wwsg@ﬁm% Igo tyPically soRRsisegarosslinking agent. The
1% Li %Hb Epal OVl A6 BB N8 9f e Bfov 3

o AR O oA L A58, g LU v g s v
or moeqtjz berhd pxﬂylalnce) 1gpmef ented nohborb phafesd dedstdeing agents include
L Li 4hut e? and unsubstituted chronophores sel ected
those Felgfire Hemdre 8P UeshEs singty astneMrspkemess chaphitlioriay! ethers, and
mmtu?’c%'tgoaxle(?mlg‘f %?&g%%ﬁ%@%%p%lp?&@l’abgrexﬁglﬁ&ed m%pcaéong&)% dxon at levels of
from Cd]“bEﬁ’Z}O‘ﬁ ab@an S0Vslpcyanhit ait@&wctIﬁf‘bl‘de freémaGbe 13Y5 io0cHbdas 25% by
weight K}rﬂans ureas, t h| ?ur eas, and m xtures thereof. The

oGRS okl pyrihe af 1y sphes lndericampasHincakmposi 0P Brby weight.

at ;

o rl] 3!: %}éf}ee%lreg;\ grcgg{%blﬁpgllﬂ eﬂegg@d% QZ%%Q%ISE?J a?éf%él%m ¢an be an acid
or a theehglrecjd pasedo@orG L H&efeﬂt‘%lcat%@ls‘@ hiiclode Hokd Q$cclld’dl fedr8 the group
. conpasitjon t n as 100Q wei The
consisgRg iO?PéPIUSET%“ﬁBméo‘l‘r’;ﬂjoé’i”ﬁ?( 8 pv%emeaesaifgféwtaw galffgsplicylic acid, and
mixtu@@ RS eA%x&&‘?&fs’l‘ Agkd s%gd \ﬁ%ﬂthe RI’H@ 14[R884d pkh @n@g?t?stmes. The

can be separately mxed into the conposition, or°i
catalygan tylpeapy qnwlwﬁazd iag! 1caccgn10mploﬂlrat dicBtf farm bbheut@ol % n@about 5% by

.. oligoner, ang/o omer ferred crosslinking agents
weigh{ b BHE W GEEISEPBCPRY 1 BIATEHb: QoS orsret fing 1o otal weigh

of the @M AGRYASIoH oemsnﬂén%y@@wwvhémlw nyl ethers, and
m Xt ures ther eof . The crosslinking agent is preferably

i ‘hied aniedcﬂqqtltf@eompmptn@n taonlsatintlede lasnwofibel radmpaiboealt ingPédients,

oGRS DU ML S o o e prel et LY, T omatott .,

phomd\g@i nglﬂEranxs Uﬂ@G@O hib P9 thet DR GPMPRSHL! 27 pagk &al «%B//ﬁesn able

wei ght. The ‘anti-reflective conposition prefe
when calp S@Oé@@ﬁ’pw ges oac gat ednylwtpatioinicd hp@aexposuraio la@htdt mc vaivelengths

d (.T d t I
s ISR SRS s AR i B B TutRI 5P shou b

mcludéchnt t@la 'é@lrﬂl?@*rill )lb ﬂt evals |Oqj ’ﬁoﬁ]yéﬂ(ﬁil't 0& O/pf(i 9[!0%? 'ﬂ@%%f \Qpilgﬁt and more
~acid, sulfosalicylic acid, and
preferably from about 1% to about 5% by weight, based upon the total weight of the solids in the

composition taken as 100% by weight. Any PAG that produces an acid in the presence of light
is suitable. Preferred PAGs include onium salts (e.g., triphenyl sulfonium perfluorosulfonates
such as triphenyl sulfonium nonaflate and triphenyl sulfonium triflate), oxime-sulfonates (e.g.,
those sold under the name CGI® by CIBA), and triazines (c.g., TAZ108% available from Midori
Kagaku Company).

All of the above ingredients are dissolved or dispersed in a solvent system. Preferred

solvent systems have a boiling point of from about 100°C to about 220°C, and more preferably

from about 115°C to about 145°C. Suitable solvents include those selected from the group
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m xtures thereof. L preferred TAGis sold under the
name TAG 2689 from King industries. The catalyst is
WO y@sasdeBy i ncl uded in the conposition at | eveP&T/U82008/056536
fromabout 0.1%to about 5% by wei ght, and nore
consiargf er alethy! fisamyaRewhe 18 ;
$Jp%n t he 1t»yot al \/>\19| ght o?{ft im%}ggg%)ggg %m}é@llygg%ﬁ%gﬁ élt%q ehe glycol
monop gkl Cﬁ%‘rr AC0E Whﬁéﬁﬁgﬁ& Cy'fhéeamone rebpyeetd glgcol monomethyl ether,
can nunber of op na

ositio
b PR AR P Rb T HiE G DuPLeramr o HE prepied in th
comp&ansi &t legds of skl {Rat &M Se aBSReSLORy R PRl refe
}%uenchers é’gholt oacid gene(? gt ors (PA}EES)C an% rqnm;(rplf {grably from
dboutt R&r BofbouTheYoyewegthta bmaGupsn plar thiad weaghlt pf dESdohqimlsﬁon taken as

100% Wual%phot osensitive (i.e., one that can be patterned
posure to light at the wavel engths descri bed

hﬂ@lm ANkdiVeCLb t i FewehiNyd SO
i nst anclels ﬂwé: P/)AIGﬁ ééﬁtg% gjglgegcln%%lhac gﬁﬁ_ f&ﬂmh bf ESSlinking at

temncgeéwg@gf flpl@rﬂbapl @V Elts ubé"‘ﬂf‘ﬁﬁﬁ]abﬂqﬁw ab%fm 1aboewtt] 620%0to about
nore pr qul e Erom abogt 1% to about

1 g 200
210°Qy KoM b ied M TRAGDE BHOTRS Yot SergaD 161 ot phoct SU0 nm, and

prefersil liﬂﬁn hkbut Be mee ot B@mmtnakﬁ{é 2814209y 1. 'd.glpLaIupAU}/at least
PAG t hat Produces an acid in the presence o
about @4}t &t releprbdt Bpmendo PGS0 Inatioutie.60mi wavdaldtss Qfelbgm, 365 nm and

h Lfon uor osul f onat es sych as
smalich 4 B E S 3 bBR P Ronea 131 o i HihesRamy s 6F p ol at leas
about 1.0f dnatpec)kmBPyllf cﬂﬁ?atﬁ)ldxk f 9nadRet d 8 alyaveldAOBR 0?%0@1‘[ %Bqﬁzlﬁ and smaller
t he nane r) ClBA), and triazines (e.
(c.g., I8 mmy }%3{/3% & émf @mm-dori Kagaku Corrpany) Al of
ﬂﬁ glegus%%g{rlﬁ%s Igre é Pc su %1 nlécgqs \}IéSHYL%i o dl ' éleugst 52 v%nts (e.g.,
cthyl ldumitt) agn@einat! boh HIOStpbRe e300, (il féqtaQ QHB%L}Z@QNQ[ »wiBs coated

nore pi eferavcéig3 from about 115 C to about A
with the pargpplar awi-vedleedve thﬂgéollm@@fls@ill@WédJ}’f pabimet etteabout the cure

(cmpmg LQéJBF ;ZHE ddo‘?‘xji 1091]:1’{)1256 hé(colng%yl glral @‘8@?@% et h ?ur}sd at five

OLdllOﬁ§ hﬁhg asefkat el,llp@(hhé{lsl b€ thadera Sy & tﬁ&%%@ﬂ%me&% (?Pé/dn%ﬁl@lcd the
nmononet hyl et her , g- butyrol actone, and m xtures

initial waﬁéélﬂm thigknass| U@rwafwg therspsypheftiecthpl lyctatne | idreshiliing puddle
0
isallo vggﬁ/o gﬁﬂ@gﬁ? h%l\/\paier% lr(r)te)s\régon ng f r {@y%&%&wggé 1@ gvdg%rlal’(; 500 rpm

for 20 &h@uﬂs 9816 @y ey Gbh rerBas@dd upﬁ{k thaeidRtahh Wekaht eH’msomeler to

the caonposition taken as
determine the fiim thickness, and the average of these measurements is cons1dcrcd the final

average film thickness. The amount of stripping is the difference between the initial and final

average film thickness measurements. The percent stripping is

, o / amount of stripping
Yo stripping = — X 100
initial average film thickness
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100% by wei ght. The anti-reflective conposition can be
spi n-coated followed by crosslinking at tenperatures
wo@booBnossabout 100 C to about 250 C, and pr ef ePE2008/056536
from about 160 0C to about 210 0C to forma cured film
Prefefd@V LG, A1d.0i -of from.about 20 iim]lo out . 500
refeid Y WA A KRS sl BT 2k b Phisd TG githbous 10%,

preferfible le@shdntdbogt $%| aml frafeaabdy doovadue of at | east about
0.10, and preferably from about 0.10 to about 0.60 at

waly ENERGIHS o hailsolie camBositivaita shikoreeatben gompegHomnpreferred
lymeP3iddMde 2000 The resulting.t have an n
polvo P Bk e ect v I i b B (RS HfaBbutbones)
polystizre‘.ilei,moﬂljaﬁtphthal.eﬂeﬁtpoll}@&/@la@éﬁgbblz'ir@fdc@%ﬁtm%@e@'Eﬁe@é’lﬁ. Preferred
smal ler (e.g., 157 nm 193 nm 248 nm 365 nn).
monoprisAndpligemarscan &g spiski rsedpndluniebss tivert amtingbily those selected from
e RO L) BOLAERS Bl BT o s
thereot €5kg pdyed, BEEorSd:] drinst dodler bisoukPRd @dvitkd B ibficnt levels so that
] parti cular anli-reflective coating fornulation
the C&{@Fq}6‘%%111}:)913@[@1}31@@1{1@{1 aghasUeast pleoug dp % Qaelpq;eartama,r}g‘efgfqbly at least
b ( 0S| 14 far segconds. The fi thi ckness i.s
sbout e ERIRITREL M P B BERRRE o Py Wb RGOSl atoms,

based epdii heasrel @mbandatohe iavBLROS1AE i MESEMPBAGLH BRBNLSI 0086, One
considered the initial average filmthickness. The

having,eedgjary gkill jia It]heszrﬁ g%l@aq\yil)t eplet iy Ithis setcantage Fsed upon the chemical
tructdr€SthE L1 ¢t tand on the wafer for .
struc Zi. 5oL écon%é H#gﬁeg \1/\1}6 ‘ge %ll;g%gﬁﬁqnd%ﬁeﬁg iy Iy{lﬁeé c%?réartoxgtdng {otal atom
contenly &G0be pmifzed a20 carabrdsusidhenwval @hallscal BgHpMHEAT ATWIEEy x-ray
fluot at five |locations with a Stokes ellipsoneler to -
HUOTCHERET TRERBOTRRY - FFHERT EICERHERE, ashepcopdaraver ayes epectinessey. 1o
achicvIBRSULEHRN SIS, FORS] he,Linak average film oo

fzc 1‘1 Vt sy cdrbot @nﬁ éévaeﬁsbthﬁpggfgl%g,to?@g I%) Fhge DENOTRCTAFS tlygiﬁ&lgy included
in the dostpausenbhlevélnbt irah abnd 384 wabowv evagevdiphimddih 6 PRSSably from

) “Ireasure . Th ercent stripping is anmpunt of -
dboutgs%n‘? %@ﬁiu@@w@t Bisigipan theyotsopeiziiof salidsay e sgappsition taken
as 10046 ckpiggs /Preferred anti-re (lective conpositions

wi I'l give a percent stripping of |ess than about 10%

The spin-on composition would also typically comprise a crosslinking agent. The
crosslinking agent can be separately mixed into the éomposition, or it can be provided as a group
or moiety on the polymer, oligomer, and/or monomer. Preferred crosslinking agents include
those selected from the group consisting of aminoplasts, epoxies, glycourils, vinyl ethers, and
mixtures thereof. The crosslinking agent is typically included in the composition at levels of
from about 5% to about 40% by weight, and more preferably from about 10% to about 25% by
weight, based upon the total weight of the solids in the composition taken as 100% by weight.

The spin-on carbon composition preferably also comprises a catalyst, such as an acid or
a thermal acid generator (TAG). Prelerred catalysts include those selected from the group
consisting of p-toluenesulfonic acid, pyridine p-toluenesulfonic acid, sulfosalicylic acid, and

mixtures thereof. The catalyst is preferably included in the composition at levels of from about
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preferably | ess than about 5% and preferably about
0% In enbodi nents where the conposition is a spin-on
W@ 20080 1868HONPosi ti on, preferred pol yners i ncl udeCT/osxes/056536

sel ected fromthe group consisting of poly(cpoxy

0.0196 18Rt PAUMRRGSI alﬁpxlﬂ%%t@{éf%ﬁggﬂ frR YRR N 3 Q&%O 2% by weight,
pol yacryl atcs, ~pol yi m dcs m xt ures thereof

basedPpeh ercrieth! monmbiref te aolitisah itlgporoe stian tdens bQ@%thyt\eﬁd ght.

unsubstituted and incl ude th se sel ected fromthe

Sr &bplecpﬁxsqag)(onﬁam@pmgtﬂyf 0 1$lpdq a %g)&lpﬂrﬁép@f@gl ingredients, such
as 1110%%@@@[1 yloat 8s gro‘(lb BYsisP¥% gb%!‘ 6 Stan @0 K G &ﬂthﬂtjr[) %%mtr!] ﬁﬁ&%ﬁers, PAGs,

he pol yner, gomer, and/or nunoner should

and mm:tows dienfet ]Sau f’ﬁ\lCClls enitizdceviel sangeexhmatestahé quaftimm discussed above
evels in ﬁ@e conposi tion are at |east about 75%

with IEE’Fb‘o‘H agtigR ecllﬁF ép@p%qbqugpsmoqhég@@ PN IR BTN EaTH{OMpositions.

atQnE:; 111@‘15‘0\%"&%1 ARLE PL Slgﬁfl@agll I Jlﬁ)%%e%) Htsofag{f’ tem Prefelred

about 959% car bon at ons, e tota
solveratspriems avalalbotlivg Imt1|0(ﬂﬁul“m1iilhe1 {Iﬂd@noabfba*dnﬂt@,kaeﬂ r&& preferably

0% vin i nary skill in the art can readll
from %%ﬂ“&u g%g“t% ”'gd cént’é'\’é@i%a‘ged‘“ub“w%ﬁ@“%?ﬁ“@"’”“ | from 'yﬁ group
cons1s§l§1g L&ﬁttH&%foso&H?lhﬁgbhcdsdl el lé'lgegxgﬂ ot tﬁﬂ"&ﬁﬁéé 1ene glycol

ernati vely, e carbo tom tom

monowathybethanalcye dilan docat, aytahednusd, pgopyiaen:] mahymbmat 1yl ether,
ment, i ncl udi géefl uor escence spectrosco

y—butvgqc}aiggnes ﬁ@(@t P’B%@Gbypel éﬁb’ﬁP SysE i ggelerably chuded in the
compGERES 4t ASPPYF fr&n%@hteﬁl(pﬁ tt(i1 g5dnt 994/ Ay %,Q%h&\ﬁf‘c!ré prefll&bly from

pol yner, oligoner, and nononer
about BAYI ackbdut 95% Hg mgﬁpomstd upoxathcltememlgmf of nmmoaipoutxoﬁ%ken as
100% L2 ab yt 15% by weight, and nore preferably from about
& Wwebg]ébout 10% by wei ght, based upon the total weight

of 1@@11'] 48 chiboh B@mgmd‘hlb@ @mtna(j@%n(i aé\’ﬂ(;vaEQP/ﬁ)%k%l 9 w;npgrdtur(;s
The spin-on conposition would al so typicall'y conprise

of fromg db(iﬂtbé 80iGkd muag%ht;a leh}@c&reds)sfromlalbng l&géaito @lamt PEO°C to form

a uureé ?Ql%r gltgalga%ﬁn é%?%u“& Ib?m ﬁﬁﬁnél?@}ady ¢ I 8|5 4)7@?1 and pldembly from

about DSU 1ﬁ@ FRbou LI k. TRNeNEBing f ﬁhﬁfc?dhrqﬁgvlﬁ 'Irpl%%tlv@'f{brﬂgchm g processes,
agents include those selected fromthe group

and, ircepigewen Hiyyotchanilfiopl sty tepdxiyesn bgluyebasranl deh miaslylo transfer
attcrnstt(r)]qsul’)sud'?d m xtures thereof. The crosslinking agent
P typi cars y included in the conposition at |evels of

F urthermore, the final spin-on carbon films are highly planar and can be used to obtain
low bias films. Specifically, the layers will have biases of less than about 80 nm, preferably less
than about 65 nm, more preferably less than about 50 nm, and even more preferably from about
0-35 nm. Furthermore, this bias will be achieved with layers having average thicknesses of less
than about 100 nm, preferably less than about 80 nm, and more preferably less than about 70 nm.

As used herein, the average thickness of a layer is determined by measuring (with an
ellipsometer or other conventional device) the thickness of a layer at a point about halfway

between two via holes: (1) that are not separated from one another by an intervening feature; and

(2) whose boundaries are within 1,000 nm of one anocther. These measurements are repeated
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from about 5% to about 40% by wei ght, and nore
preferably from about 10%to about 25% by wei ght,
whamedisspon the total weight of the solids in P¢EUS2008/056536
conposition taken as 100% by wei ght. The spin-on
over @@%Fb@@O&QH@%%atds%ﬁﬁ&?lfl&%ﬁPh‘y e ﬁoanﬁ ?lﬁ.g)x%%;sg\rc'en"f‘ents ar avelaged to
catal yst, such as an acid or a at o
dewﬂ@ﬂ%ﬂ$aaﬂ%@ﬁehmEMSsatakw&ts |nclude t hose selected from

thel@(ﬁ@P g bstigg of ./ -tol uenesul fonic acid,
py Y BFHETHDL B bianis SRictBied bugibiacteny theoawragsyhipkneseqfa layer over
a den@qgglmn)htdrﬁﬁ BrR 2 tvléllea%@ﬁfu knlgleotctﬁ%t%b%ﬁ%tl 6})613 opéf’reai %o%)ttxy region. A dense
i ncluded in the conposition at
1cg101ab®i@ﬁ®ec0ds% pootiaboflit sub3tedny thae hgiht leagnabops @/ [@II ﬁﬁ euralk Yirea filled
from ab 0.1% to, about 0.2% by wei ght, based upon
with feqiurcy 5 |d*o<@|1 s, whilg Hsdatert b@l@lﬂ%ﬂﬁ@t@@hﬁ@@ﬂt@p@ﬁ asubstrate that
has lebBHEMN 2@ 20076:% sY}ﬁh&%e ﬂ- ‘% \%R]ll rpgpvxa holes.
conposi tion can also inc nuTTber oF I ona
i RgeadieentSwhahahpeast (tqu&ﬁltﬁ)ﬁhe@ihﬁﬂ:"‘f mmdlhex @hidkhg additive is

|st|ng of surfactants, adhesion pronnters
Qn’nn \/ 1FP§‘ at t} it +1
¢ gt coppesition ndthpibihvncsd 19 Hisy T aspeetao hgrgrgposition. The
plderkgd' Jlddﬁ‘?\% ist h@oxﬁ%d%g{m&ﬁﬁrls@?q lﬂb‘&&'ﬂ' ki ﬁnﬂé S%S&S%% herein, a
above with respect to anti-re ive co
"bloc wduﬁqgtymmb raloplty ap csosyunmcmmletarvbmm ho hpdmgctn L(hléilSwodMi bypically be
pve Hgg{edlents a i ssol ved or dispersed in

bonde ‘@@HWS% r %%ft SOPrERiEr FY 0%,‘/ E{Pé‘ﬁﬂla%%‘fié%awéwﬂwnm 1er group
that pROEAL MG RYILBK fRfm fréa@ml%gﬁ’lﬂtthé'ggsagdt P %qg Yhe ﬁ%% SQC’Th%le referred
nore preferably from about 11
blocke@useybhate bad themtrsiilncl ude t hose sel ected fromthe
group consisting of methyl isoanyl ketone, di(ethylene
gl ycol ) dinethyl ether, propylene glycol nononel hyl
et her acetate, ethyl lactate, cycl ohexanone, propylene
gl ycol nononet hyl ether, g-butyrolactone, and m xtures
t hereof. The sol ven Hn1|s preferably included in
the conposition at ﬁ%Ls of from about 80%to about
99% by wei ght, and re preferably from about 85%to
about 95% by wei ght’, based upon:the total weight of
the conmposition taken as 100% by wei ght. The spin-on
carbon conposition can be spin-coated foll owed by
baki ng at tenperatures of from about 100 OC to about
250 0C, and preferably from about 160 0C to about 2
where RQGmp8 ssQrdidt ty@l‘rbﬁ Q6l1 fdph A dvavh ng L@H% W X%FSJJI" SMBnperatures

about 100 nm fo about 500 nm and era rom
of at least about 100°C, and more preferably from about 140 Cto about 180°C, after a time

period of less than about 60 seconds, and more preferably from about 10 seconds to about
30 seconds. Preferred R groups includes those sclected from the group consisting of diethyl
malonate, methyl ethyl ketoxime, 3,5-dimethyl pyrazole, and e-caprolactam, which has the

structure

B



10

15

20

30

about 150 nmto about 300 nm The resulting filnms etch
slowy in reactive ion etching processes, and, in

w@20oBitcssBar, they etch sufficiently slow that PE¢EYSIE8056536
be used as an etch mask to transfer patterns to a

suhs hddtife conbduRe EAMEE mbhignd:i d’l?glom%P 'oFB&Qm‘é@rs@ Rt ak It B®mprises
arc highly planar and can be used to obtain i as

a blockﬁ?d lﬁQCyaSpiécﬂﬂ]pét;@ddlltyve i ?hElOllaI}ﬂell’(S‘ olighinerh aveplbleasé:ﬂmfhe monomer

t han. ab rab Iess t bo
or ol RS 5 of sty e EleE G o SEEH ks GvigRaes. 1 he
additivis @ peheriallpyefi Q:mhﬁlb[ﬁé‘%ol m%ﬂn@ﬁhe RS AR Bnerd hhScomprise
bi as 'wi'll be achi eved ayers havi ng average

at least Bi akinesedloft lbasss, Ul fbﬁh&d aﬁi@OyEtnak@.O Ragardipsedfehabdditiveessnpound

uti 1/'c(7l()1fil Eslﬁ1te)%§%\é gﬁﬂ% lstg'n ﬂlelr{l? 1rﬁge}§{Pg¢§%gE{a%gy (llf‘Eﬁ(z é%tglg)gigalg?g&tmcludmg
the wdi@Qbnirdulltsr it pRAKRY cHrR)Q%S }NL e aihsehld fupﬁ ore @rwmght

or other conventional “device kness o
preferatly at k@@sstra\bmabbm"/ Ibal“fev@y ebﬁtlmenmahwau‘w{anhab@ﬁ 0. 1(/1)3y weight to
ﬂW]tbQ@t arc apt s %tgd fromone aﬂother by an_ e
about Pive Py ¥ Qi0esitnts. P RGS A h kT &1 Hieesomposition to

whichW 1'@3 hU@edllaQQpasan@’I bPRsiganot her. These measurenents arc
repeat edover a wafer (or other area as defined herein)

49h¢HW@@n@amﬁhmhenwﬁasumenanmspamenaﬂmmaggcbmmnmuOnatusnonnm
m ne t he, vera e thickness of a | ayer. . use
locai{E IR iR bf B a7 ABTEP R REd R~ at RECE g g formed on o

micro@Y @RS bk LKARE s Bbs@scl RKRAITRY Bl g?odigeceﬁﬁ sthifRU QMlichA, AMminum,
the average thickness of that same | ayer over an

tungstgns dizgsed Sile@d@rgaﬂmﬂdelﬁsled%@llnmi ngridefgenedhiag, aintalum tantalum

0
mtmc, g;t,s ir“foé U)élkj%?i#b%%l%é%ﬁﬂg; dtilal%?}é]g{q-ﬁ]%g 2%&% ?}ggtgu%% ¢ diclectric
layer nhhg h€Se forbd 8irédlyl hQ 1@51,&{11%16%5&{1111&!;% detdnrd By | '%yers that have
portion ofa substrate that has | ess than about

first bgep §0rs1mdfcwdbc srtslalei(¢ b edatod cohtafe atcb ey lsgeh). dbe ducacmc ayer and
of conposition is
any o8 B AR TS he Rk et iE B eFve 1 s of mply
addeduidaidiadre SRRPOSI HavOR AMdHRUL NG oNREGNERaRIE 8. Fxample
ot her aspects of the conposition. The preferred
of dielegyids tayvis indude hoivselapiad fiat the prmppicerséstagioll Sokidahted silicate glass,

cyan S er ked
anlolpll)(ﬁg R ?xaﬁgné%?l%oglcefguna %Féd 0&){19’11%&6 éxoxilﬂzgm&};éfgaféﬂwt fﬁtg?ls and
aqduWBMId typically be bonded with the carbon of the

i socyanate's carbon group has been replaced with
e digleelgijg layer has ecn applied, the remaining layers of the process would then

be formed, including the imaging laycr or photoresist layer, with the additive being incorporated
into one of the layers between the diclectric layer and the imaging layer so that poisonous amines
arc prevented from passing through and contacting the photoresist layer. Thus, the inventive
composition is applied either dircctly on the dielectric layer, or on intermediate layers (e.g., anti-
reflective layers) that have first been applied to the dielectric layer.

A significant advantage of the present process is that the conventional processes need not
be altered except to add the blocked isocyanate to one of the compositions between the dielectric

layer and the imaging layer. Regardless of which layer contains the composition, that layer will
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that prevents that carbon fromreacting until the
desired stage in the process. The preferred bl ocked
w0 @8 e has the fornula where R conpri ses BCHOBBDSE056536
that will separate fromthe conpound when exposed to
be hedieMPebatop s ©@hpahiutLastsofRaul i Easi qate f
p(efepggﬁy fron?about 1£8 C toméggﬁghigﬁgagﬂg¥?%?a%gUPUMLRH
the parfigrdargaydrodht efmperaisres hamtiabaluireGOud gabniockiagdraupre R group on
e mRheherably frgom about 10 seconds to about 30 seconds.
the bIBEALiEate DGR OF Frifaieb GoRTibe SoSEna e iy Bsiure
group consisting of diethyl nalonate, nethyl ethyl
ket oxi me, 3,5-dinethyl pyrazole, and e-caprol actam
whi ch has the structureThe additive conmpound can be a
nmononer, oligoner,\ or polynmer, so long as it conprises
a bl ocked isocya =fF—=vhe additive {8 a monomer or
oligoner, it is preferred that the nonomer or oligoner
conprise at |least 2, and preferably at |east 3, such
bl ocked i socyanates. If the additive is a polyner it
L@ Ereﬂeryeq t.hat the Polyper.hncludﬁ recurring _
HofeHs (facliee psrrsehadiofeskinlager vahdeqnrae amatss jhagwill contact
the pols8ASthiBitinPLAEKEM 1§ PCYAVAL & ; | g%s Yeacti -basi
: addi tive géﬁpoundlutﬁI?Eed,ﬁrpﬁ?g?%gg§gpg§%§ggz%ﬁug%nonba&c
(and psaférhblyi @nt sligtbl widio cacipoends. aHN eaket shsokiyarateudiRt having
th)f_inqluding the wei ght contributed by the bl ocking group
COIPIMER) content of at |east about 0.01% by weight,
preferably at |east about 0.05% by wei ght, and nore
preferably fron1§£?ut00.196by wei ght to about 0.5% by
of the conposition to which it is added taken as 100%
by wei ght. The inventive nethods invol ve applying the
poi son-inhibiting conposition at its normal |ocation
in the process. That is, in conventional processes, a
where gich|og Bt priddR ] Laipdiviflglly oflesded Gomahadronpeinestingmiotganic substituents
. JSuRstrate suych as those selected fromthe group
and 1SR CriHG® L’F“&HCP&S@%@“&F oA bt AgeParnd e be released
by the SiblsirGleslgnd/Gadthdrumeay s e [H6eesdAehd dMNidohitBlEnarticular process being
ger mani um tant ailmum tanI?raIL 5%1 ﬁhlri tk{},I é %gpdréﬂ clné)cr)%qu being
emplogidoxi de, silicon nitride, alum num oxide, glass, and
artz., The.dielectric,.layer mght be forned direct]
o CLHEtu e T & g anpficiinglpallsierl arapedine i GpRetional rocesses.
This tysyars il‘imesh%ﬁﬁ—applying a photoresist composition followed by baking at

wei ght bl ocked i o%xggate,Qbased upon tihe total wei ght

temperatures of from about 100°C to about 140°C, and preferably from about 120°C to about
130°C to form a photoresist layer having a thickness of from about 90 nm to about 300 nm, and
preferably from about 100 nm to about 150 nm. The photoresist layer can then be patterned at
wavelengths of about 365 nm and shorter (e.g., 157 nm, 193 nm, 248 nm, 365 nm) followed by
transferring the patterns to the underlying layers and substrate. Tt will be appreciated that the
invention avoids the problems previously associated with amine poisoning, including poor
patterns, by blocking the amines from ever contacting the photoresist layer. This results in fewer

defects and improved yield.

10
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first been fornmed on the substrate (e.g., gate,
contact, etch stop layers). The dielectric |ayer and
w@npoosoideas | ayers are fornmed accordi ng to convRail/Us2088$/056536
processes. Dielectric layers are those that have a
diel ectric constant of Ilgssphag about 3.8. Exanples
of dielectric layers include those selected fromthe
gribapolbonisi sKeiunglemfaetffcbnﬂopliuftateeldnahd)dsciataeccgﬂa&s ,With the invention.
. .anor phous-f | uori nat ar bon, quorlnated pol yi m
Itis 1§ Bg o pﬁa‘toea B SyaF yfﬁﬁﬁe%tehémg °s FFFIPT9AIdsH b evds, ofAﬁltl@rauon and
nothn{ghﬁm@hreéh%mdr BeCak @YRNa 1 hﬁlﬁatgﬁ‘?!é%oﬁﬂﬂ-l d\)%gw 1 §ohg 5@tﬂﬁklﬂleﬂ§0n
I'ayers of the process woul hen be forne i nclud
the i magi ng | ayer or photoresist |layer, with the
additive being incorporated into one of the | ayers
between the dielectric Egﬁéﬁl%hd the imaging |ayer so
t hat poi sonou c assi ng
tlirough and ggﬁgggﬁﬁﬁgﬁiﬁﬁﬁqu¢%ﬁggl§ga¥gyer Thus,
thﬂlllumvmtxllme} ¢ dpposifiMODUEPBIL 827 eiiPhesh diu&@ﬁth}d‘yer) was
W? dielectric quer or on internediate Ia%?rs
I“WP%%ﬁb JETAREIOf SiP@ecRiren sl 2 qomos it &1 pivst 7 Baenarbon atoms in
a cast @Mﬁ, h@ﬁlldEf?: Mﬁ Iﬁb\%te‘@ctléﬂc@ I}l@y&)rple |m1§ tl%glkdtl% %aﬂgckmg, composition.
advant age of the present process
DESMORUEAHLGRAR M b cesspslnead bl’a)@ke(hﬁ)lﬁkd@m&jﬂe lﬁa)Sécecm hek@methlyene
di add the bl ocked isocyanate to one of the conpositions
lisociiifeen the dielectric |ayer and the i maging | ayer.
R@Q@&%S&%&f w‘é‘@l féH cb@%@ BHQOP&(%I)@GS&BQ@ %H%ﬁs\k{f&oﬂ fonn a film.
that |ayer w | heal ed 1o appropri at td tenperatu

Fourief cbrlns&)lmentlamérfﬁifﬁk) grdirescoss Mankisalyto dsteinsine how clfectwely the
per at ur es

| ate far th | ar | ayer t t
isocya Rt PR B hetb e o £ Tk Baeira e siobb Hat: gt 2280
wavenui®cR! REKEdoir &?QM@S”@I@ aWbdrbard PR Q‘escfv@l@u%@‘s@ga i ik o ltjhgn contact
|socyanate to formthe structure Dur

baking 4 BPp catdrenw smmciesbf; pﬁtahell 22 ) \em\tenumbbtaylgmamdl Which is evidence of
am ne cont a

ettt Rl Ty ey Ehe oGO Pt ion A feighs v g exposed

to annﬁbﬂua*a@(\ﬁe t1hi@ pha Eﬁulel@lﬁ (ﬁﬁl@ﬁéir&?,alﬂ%ﬁc&lﬁﬁl‘ & t(l@ngactlon between the
preferably even slightly acid conmpounds. This
dmﬂmﬁ@aﬁﬁﬁ@hﬂ@h@MthW3@mdﬂgﬁhUUnmh@ﬁhmaV|ng the formula N

C NRIR2 (H) \

EXAMPLE 2
Poison-Blocking Bottom Anti-Reflective Coating

In this procedure, 0.17 gram of DESMODUR® BL 3272 MPA was mixed with 30 grams
of ARC*81 (an anti-reflective coating available from Brewer Science Inc) to form the poison-
blocking composition.

The composition described above was spin-coated onto silicon wafers at 1,500 rpm for
60 seconds, followed by baking at 205°C for 60 seconds. The layer was then coated with a resist
(JSR 1682J, available from JSR Micro, Inc., Japan) by spinning at 1,500 rpm for 60 seconds.
The resist was soft-baked at 120°C for 60 seconds. Lithography was performed on the coated

and control (i.e., same anti-reflective coating without the blocked isocyanate additive) silicon

11



where each of Rland R2 is individually selected from
the group consisting of organic substituents and -1
wab@sorsgani ¢ substituents are formed from resi PUEIUS2008/056536
conmpounds that would be rel eased by the substrates
wafter@R6l0ekerRtnb ehe EAYE 03 th@aciﬂ%fepérpﬁﬁr?@ra g@p%ﬁgdiﬁgalgpﬂ{% Wis were
particul ar process being enpl oyed T phot or esi st
attelhgytzyrth\&{)}mn bt appsiegligndt zpazhtzcﬂm@ldoﬁiﬂﬁomdi ng to
convent| Ck rocesseﬁ This typically, jnvol ves
iR Vl%‘wf 1454 28RBS %%ﬁogtmle&%% fhedﬁhﬁrééflwlﬁw%rfwanw of the
bottor 0 € t 0 s ablg
0‘4%“ e o Bou 136t e Syt which
mdlcali@ lhairlhw addptrot lordesi dtrihayareffeavimge ditlidprghness of from
about 90 nmto about 300 nm and preferably from about
100 nmto about 150 nm The photoresist |ayer can then
be patterned at wavel engt hs of about 365 nm and
shorter (e.g., 157 nm 193 urn, 248 nm 365 nn)
followed by transferring the patterns to the
underlying |layers and substrate. It wll be
appreci ated that the invention avoids the probl ens
previ ously associated with am ne poi soning, including
poor patterns, by bl ocking the am nes from ever
contacting the photoresist layer. This results in
fewer defects and inproved yiel d. EXAMPLES The
foll ow ng exanples set forth preferred nethods in
accordance with the invention. It is to be understood,
however, that these exanples are provided by way of
illustration and nothing therein should be taken as a
limtation upon the overall scope of the invention.
EXAMPLE 1 Poi son- Bl ocki ng Spin-On Carbon Material In
this procedure, 0.45 gram of DESMODUR(r)BL 3272 MPL
(obtai ned from Bayer) was m xed with 40 granms of
spin-on carbon materia! (a conposition that gives 78%
carbon atons in a cast film available from Brewer
Science Inc.) to prepare the poison-bl ocking
conposition. DESMODUR(r)BL 3272 MPA is a caprol actone
bl ocked pol yi socyanat e based on hexanet hl yene

12
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di i socyanal e. The conposition was then coated onto a
doubl e-si ded, polished wafer to forma film Fourier
wao e@nsisessn i nfrared (FTIR) spectroscopy was usROI/U82008/056536
determ ne how effectively the isoeyanate reacted with
amnes in the film FTIR spectra showed a notabl e | ack
of a peak at 2280 wavenunbers, which corresponds to
[ Claimhe absorbance of free isoeyanate (see Fig. 1) . Upon
contact baking at 205 C for 60 seconds, the peak at
2280 wavenunbers appeared, which is evidence of
ef f ect 'Avlﬁctgg@bpi‘ﬁlﬁbﬂgugad?%@@ﬁﬁﬁ/g%ﬁlggné?ifsoﬁln@ qbﬁ%@é{ﬁﬂ?&o%pusmg
functionality. After the | mwas exposed to anmon
vanwnhnghusnmeakoquomkhyngasapmeambdeﬂWximquaﬂmmmnafmﬂvan
the reaction between $he amoni a gas and the
|soeyaﬁ%$énFﬁH%PP6WHP WHP¥ﬁ%%%bk¥¥%VNEXAW¢EEmé
P t his
P e e T A TR R b 4 T3 Bt
m xed with 30 granms of LRC*8 1 (an anti-reflective
cgatln avall bl.e fr9n1Bremer Science Inc) to formthe
poi sonbloRKINRE OCTREL S ICHRD sattheA CHHPSLIERIGHS HeWsRBRd imaging
layer (BPQUELWR fers at 1,500 rpm
yer @ RHEY s%c%ﬁggl&@q peaAl %yﬁ‘%ﬁ?ﬁ*ébf%? 205 0C for 60
seconds The | ayer was then coat ed Mﬁth a resist (JSR
1 82J, ..avai | ahl R Mcro, Inc.
i nni B %‘HWBS@@ 4B PBRe B komrisd svabE g b Eeyigyo blocked
$Oq@§ggg baked at 120 C for 60 seconds. Lithography was
perfornmed on the coated and control (i.e., sane
antl-reflectlve coatlng wi t hout the bl ocked isoeyanate
addi ti c rs.to. detern1n the effect o
i 11 VB oo R B ng he Sl T IRIeR oo i b
patterned with 80-run features using light at a
wavel ength of 193yrun. s vi ewed under a scanning
el ectron nlcroscopeiithélll hogr aphi ¢ perfornmance of
the bottom anti-refl¥ctive oating with the additive
and wi t hout was i d|st|ngU|shabIe whi ch i ndi cates
that the additive had no detrinmental effect on the

l'i t hography. Cl ai m
wherein R comprises a moiety that will separate from the compound when exposed to

temperatures of at least about 100°C.,

S. The method of claim 4, wherein R is selected from the group consisting of diethyl

malonate, methyl ethyl ketoxime, 3,5-dimethyl pyrazole, and e-caprolactam.

6. The method of claim 1, wherein said dielectric material has a dielectric constant

of less than about 3.8.

7. The method of claim 1, wherein said dielectric material is selected from the group
consisting of fluorinated silicate glass, qmelﬂhﬂus fluorinated carbon, fluorinated polyimides,

fluorinated polyarylene ethers, and parylene-F.
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1. A nmethod of inhibiting or preventing am ne
poi soni ng, said nethod conprising: providing a

W@ 0Upasics4 on conpri sing a conmpound di ssol ved oPCT/US2008/056536
di spersed in a solvent system said conpound

cgnpri gihBghetolbrakian k&%&&%}{@@@tﬁmpgﬂgoﬁ 9 Elﬂbrﬁgr@ﬂcf:fwr esctompom‘uon
| ayer of said composition on or adjacent a dielectri

havingrakewjuglof apleastTheutrfetthod of claim !, wherein said
patterning conprises exposing said inmaging |ayer to
i ght having a wavel ength of about 365 nm or shorter.
39, Thelﬂgtlﬂgq;l()@f()fcl,ﬁhmﬂ; w\{‘@l%‘fne'ﬁlds%ﬁjn&‘?impjﬁ% in-on carbon
conprises at least two bl ocked isocyanates. 2 The
compgsgitdiod of claim 1, wherein said bl ocked i socyanatc has
the fornmula wherein R conprises a noiety that wll
separate fromthe conpound when exposed to

t Wpef hyhRERlof %ﬁanln %the?ekﬁ Hitxctl ge‘[:g;g ot Ld?DO%] c-mi?)og‘%p %gmprlsc‘; at

o cl a|n14 mhereln |s se ec fro

thyI yrazole and e- caprolactan1 6 . The

‘“pqdﬁQNO@“éf“épgrﬂ1l wherein said dielectric materi al

has a dielectric constant of |ess than about 3.8. 7 .

The method of claim1l, wherein said dielectric

mlt. er i Hhe insttedldetadd X, mdrrdheaidkpinporcanssrsédmgbsafon comprises a

fluorinated silicate gl anmor phous- quorlnated

polymerangdgcatalysy PRt %bﬁl@%eﬁhla the sopvepbisieat sHd:

p;s'&lyﬁw b&n V\E s%tebféﬁshmﬁn&ic pff‘&)ﬂ %ﬁlsﬁng ofl;!%‘?y(@‘?(%!‘}ﬁ@e%‘ novolacs),

claim1l erein said conposition |

anti - rl@‘ﬂyfémﬂmbep(qumbmatmlon phlawirnigtea, golywimlides, anfl ndktures thereof;

| east about 0.10. 9 . fhe nethod of claiml| wherein

said cb ﬁb03|t|on is a spin-on carbon conposition. 10.

TJ@@UH’@%B@Q S@I&Li@ﬁ fﬂﬂom &E Q’\ﬁ%&%hﬂstﬁ@ﬁ (d“ zﬁ@h&n@»{ixlﬁﬁfo@@m pyr 1d1ne D-
conposi tion conprises at | east about 75% carbon atons,

based apsnesubientcaical swlnvbléeyliofcidt arsmixuras lhetdoé sol i ds
in the

12. The method of claim 1, further comprising baking said first layer at a temperature
of at least about 100°C, wherein said baking converts the blocked isocyanate to a modified

compound having the formula

%N:C:‘:O

13. The method of claim 12, further comprising:
optionally forming one or more layers of other compositions on said first layer; and
applying an imaging layer to said first layer or to said optional layers, wherein said

modified compound reacts with an amine from said dielectric material.

14
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conposition taken as 100% 11. 'fhe nethod of claim?9,
wherein said spin-on carbon conposition conprises a
woiogiress3and a catal yst di spersed or di ssol vedP@TUs1968/056536
sol vent system said: polyner being selected fromthe
gnqup quleﬁie%dd%gcl‘aﬁn p_plv% %H%yd18&0%?!%L“mﬂﬁ\ltgk&ﬁl%l)having the formula
pol ystyrenes, pol ynap tha cncs tes,
pol yi m des, and m xtures thereof; and catal yst being
sel ected fromthe, grouyp consisting of ~-t ol uenesul foni c
acid, pyridine pt@l csphfonic acid, sulfosalicyiic
acid, and m xtures thereof. .12. The nethod of claim1,
further conprising baking said first |ayer at a
tenperature of at |east about 100 C, wherein said
cconyverts the bl ocked isocyanatc to a nodified
wher Cééﬁﬁ&gﬁq d VISl YR ROk tied from thaseupetisgne el wranipgubstituents
and -2, further conmprising: optionally form ng one or nore
| ayers of other conpositions on said first |ayer; and
applying an imaging layer to said first layer or to
sg&d optlonal }a yers, wherein said nodified conpound

r et s WA ARTISHEY RO PO op s Be & £ 19sb kil srdnamen. gligomer,

or polgr h@r AR RQE R oo &Eﬂésewrﬁésﬁﬂ%al{‘girﬁgﬂ%ﬁ e%gtel;ngglﬂ@m?provement

roduct having the fornmula o
being tjfaRg_mrh dorR@odigorni fudihei duglrisys s edrepdied conpisinhe g6 isocyanate.
consi sting of organic substitucnts and -H 15. In an
anti-reflective conposition conprising a crosslinkable

NPAONBT e BbhBNTESn o OFLRPL Y "B here@Nd; B 95158%99?2&2 Bonded with said

di spersed or dissolved in a solvent syste

monorhgppbgenentr pEymg.t hat sai d conposition further
conprises a conpound conprising a bl ocked isocyanate.
16. The conposition of claim15, wherein said

cfir. OMOPRAI B ho3itRABAEHi M § Raid @b Sposition further comprising a crosslinking

agent.
18. The composition of claim 17, said composition further comprising a catalyst.

19. The composition of claim 15, wherein said composition as a k value of at least

about 0.10.

20. The composition of claim 15, wherein said compound comprises at least two

blocked isocyanates.

15
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nononer, oligoner, or polymer. 17 . The conposition of
claim 15, said conposition further conprising a
wee@saldonki ng agent. 18. The conposition of clBCHUI8/056536
sai d conposition further conprising a catalyst. 19 .
The, CO%@%bﬁl 3@§1t191f1 of:é &infn ﬁ-sxvhe\@ﬁ Eﬁﬂ B o%ﬁéc@mﬁ%ﬁﬁ% inhd BR formula
as a k val ue of | east about 0. 10
conposi tion of cIa|n115 owherein sai d compound
conprises at | east\t ”ocked i socyanates. 2 1. The
conposi tion of clajnyls, ein said bl ocked
i socyanate has the fornula wherein R conprises a
noi ety that will separate fronrthe conpound when
exposed to tenperatures of at |east about 100 C. 22.
osition of ?Ia|n12 1, wherein Ris selected
Whefef“r gﬁn%”ﬁ NgsotineisHsihat WY ssparaicetray thepsomaauad weemhygkposed to
tempeBitiel okﬁtlg%%'t %ou&@@”(ﬁ' met hyl pyrazol e, and
e-caprol actam 23 e conposition of claiml1l5,
mhereln sai d crosslinkabl e nononer, oligoner, or
g IS a poly neflselected fron1the roup
C nS|sﬂﬂh§mBP0¥kﬂ”“é¥ et ewheigivl Ky sselspted figa) Whe gowp gasisting of
d1ethVpFHaY&ﬁQOﬁ%tm@ng ﬁl@e%amm@% X%ﬂﬁ?tlﬂglrﬁ de%4e Bﬁ’é X%tt Wc‘sra%fam
pol yi m des, “pol yur et hancs tireneé f
aci ds, polysul fones, and m xtures thereof 24 The
c osj ion of .claim 15, wherein said chronmophorc is
s3i oot éé@ FHBRRS R O nk’ﬂB | domisreinisig Cs%sslfrﬂi%ﬁvéwgmr oligomer, or
olymBARM N QLG nae t y e ,
pov chalco%c phtﬁgﬁ?ﬂ%gggpqggﬁgﬂ%pgégﬁgﬁlc?? %%A@W%ms polyesters,
po ye}l@)@irﬁi@@,umds(cp@%mm‘cux @nly%mcsnmm;mcayeesqrs banyintidusi polyurethanes,
ol Sill ggrld ne qrahﬁ) ureas, thioureas, and m xtures
POLYSLY é eBY 3K a5, Bolglighg, ag PB&H“&&‘F;S%%I tion
conprising: a nononer, oligoner, or polyner dispersed
or dissolved in a sol vent system and at | east about
7%% catlbfonomp(tﬂntwn Wadaich Uponhdrtie shidtdiromaoyptver isofel@tainBom the

ids in he C osition taken as 100%
group F%%swt '»‘rogjgwg t’fnCB,el’llé}}‘)él hoic ac?npalltlndeene naplﬁ alene, benzcnc chalcone,

phthalimides, pamoic acid, acridine, azo compounds, dibenzofuran, isocyanurates, barbituric

acid, pyridine, furans, ureas, thioureas, and mixtures thereof,

25. In a spin-on carbon composition comprising: a monomer, oligomer, or polymer
dispersed or dissolved in a solvent system; and at least about 75% carbon atoms, based upon the
total number of atoms in all the solids in the composition taken as 100%, the improvement being

that said composition further comprises a compound comprising a blocked isocyanate.

16
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that said conmposition further conprises a conpound
conprising a blocked isocyanate.26. The conposition of
W@Lb@smg34 wherein said nononmer, oligoner, or POI/YSMN8/056536
is a polyner, and said conposition further conprises a
cag al yghe dbisp&lisarbiRlaishi S ohveth dall hbfos&, ¥R MEYS M mer is a
sai d: polynmer being selected fromthe group consisting
polymef, apdaif eporgsiderelsshervovpriacss)catahst gispersasimaglissolved in the solvent
st o.dnaphthalencs, pol yacryl ates, polyimdcs, and
Systel S§¥ures thereof; and catal yst being selected fromthe
9{7&?9169 PR Sdel 1t dOfroiR- thel HERE SHAS Mk CoasdI fepW bdkAenovolacs),
ptol ucncsulfonic acid, sulfosalicylic acid, and
m xt ur pslysthienenpolygaphtlbimce pryosiytaasnpadf incdiei and2si xtures thereof;
wherei n said conpound conprises at |east two bl ocked
isocyaﬂﬁfes. 28. The conposition of claim25, wherein
s@itdlyflRaledIb AR BQ B @S dnliii 26 M AudMREIIRInD Rid, pyridine p-
conpiises a noiety that wll separate fromthe
conpoutduarhsifoexposk dulioatienpecat onesidfireathdradst
about 100 OC. 29. The conposition of claim28, wherein
Ris selected fromthe group consisting of diethyl
et onalge cHBbEiobNMhink @5 OXhdFBin sBidPchRINYomprises at least two
pyrazol e, and e-caprolaclam 30. L mcroelectronic
blockesltipasaytmpies. conpri sing: a microel ectronic substrate: a
| ayer of dielectric naterial on or adjacent said
substrate; and a poison-inhibiting |ayer on or
aghj.acenhe sithgbsi@yedt cofimdiselv@erlelid GidMbetddabocyd@idhas the formula
poi soni nhibiting | ayer being fornmed froma conposition
conprising a conmpound dissol ved or dispersed in a
sol vent system said,conpound conprising a bl ocked
i socyanate. 31. T N -w@ of claim 30, further
conprising an imaging |ayer on or adjacent said
poi son-inhibiting | ayer. ’

wherein R comprises a moiety that will scparate from the compound when exposed 1o

temperatures of at least about 100°C.

29. The composition of claim 28, wherein R is selected from the group consisting of

diethyl malonate, methyl ethyl ketoxime, 3,5-dimethyl pyrazole, and e-caprolactam.

30. A microelectronic structure comprising:

a microelectronic substrate;

a layer of dielectric material on or adjacent said substrate; and

a poison-inhibiting layer on or adjacent said layer of dielectric material, said poison-
inhibiting layer being formed from a composition comprising a compound
dissolved or dispersed in a solvent system, said compound comprising a blocked

isocyanate.
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32. The structure of claim30, wherein said conmpound
conprises at |east two bl ocked isocyanates. 33. The
wa@reosaissse of claim 30, wherein said bl ocked i BODYS208%/€56536
has the fornmula wherein R conprises a noiety that wll
sgpar atjgckir@MilchecleRpe lﬁlﬁl@ie‘ﬂ@@ﬂpﬁ%@%ﬁﬁ%a g hyeI onoradjacent said
_ tenperatures of at | east about 100
poisosfihiliting dayef. cl ai m 33, wherein Ris seIected fronithe
group consi sting of diethyl malonatc, nethyl ethyl
kcl oxi me, 3,5-di nethyl pyrazole. and e-caprol actam 35.
The. st ruetki@uebf ehidh 50 %Qiue\ms%ﬁc?ddi‘np%ﬁh@ughﬁlls%‘éﬁtrlézfst two blocked
_ material has a dielectric constant of |ess than about
1Isocy@a®s. 36. The structure of claim 30, wherein said
dielectric material is selected fromthe group
consisting of fluorinated silicate glass,
an®r phqys sfy lhdinrd Jral.ed 3024 RORinf LNOsIbaRY @Q)L?Qia)'é s CiIﬁ'eSfm 'mula
fluorinated pol yaryl ene’ ethers, and paryl enc-F
The structure of claim 39, wherein said conp03|t|on 'S
an anti-reflectiv CQNMpo ition having a k value of at
| east about 0. 10. N gucture of claim 30,
wherein said conposition is a spin-on carbon
conposition.39. The structure of claim 38, wherein
said spi n-on carbon conposition conprises at | east

ut 75% carbon atd 5, .pased up e total nunper of
where Qo R & (e ol ML et el CGRob F B el o s exposed o
tempek@@%e o). leabhgb sk NUetur e of claim 38 wherein said
spi n-on carbon conposition conprises a polyner and a

catalyst dispersed or dissolved in the solvent system
cted fromthe g oup .consistin

21? p0| Yt}%%{(ﬁ%}m& Ei“mno 5&?‘)‘ ‘ﬁ&Fyg Té}ﬁéglﬁ group eonsgsting of

dicthyPsibjonarhindalyeaash kddolinacy, yliahesy! BetldThAe S caBBflctam.
m xtures thereof: and

35, The structure of claim 30, wherein said dielectric material has a dielectric constant

of less than about 3.8.

36. ‘The structure of claim 30, wherein said dielectric material is selected from the
group consisting of fluorinated silicate glass, amorphous-fluorinated carbon, fluorinated

polyimides, fluorinated polyarylene cthers, and parylenc-F.

37. The structure of claim 30, wherein said composition is an anti-reflective

composition having a k value of at least about 0.10.

38. The structure of claim 30, wherein said composition is a spin-on carbon

composition.

18



catal yst being selected fromthe group consisting of /

-tolucncsul fonic acid, pyridine ptoluenesul fonic acid,
w@ioBossaB4 cyl ic acid, and m xtures thereof. 4 BRCT/Ukm®08/056536

structure of claim 30, wherein said poison- inhibiting

er 9fL 1ucst R IR If'3%dwﬁcr 105%%3 hayi n§ t he

The S rUC ur 2 *6 C| Al m Séjlllé()lﬁ C%l 0% COI’HpOSl%l C()HlpllSCS

at lcas@ QbSO NGB 4 MO@s,| RYET ufoRNRE 103 Sulide 61 £6me MTROURASids in the
havi ng t he fornul a where each of Rland R2 is

compgspginekiiads WO&el ect ed from the group consisting of
organi ¢ substitucnts and -H

5 40. I'he structure of claim 38, wherein said spin-on carbon composition comprises

a polymer and a catalyst dispersed or dissolved in the solvent system, said:

polymer being selected from the group consisting of poly(epoxy cresol novolacs)

polystyrenes, polynaphthalenes, polyacrylates, polyimides, and mixtures thereof;

and

10 catalyst being selected from the group consisting of p-toluencsulfonic acid, pyridine p-
toluenesulfonic acid, sulfosalicylic acid, and mixtures thercof.
41. I'he structure of claim 30, wherein said poison-inhibiting layer comprises
modified compounds having the formula
15 |
%—N:C:O
42, The structure of claim 30, whercin said poison-inhibiting layer comprises
20

modified compounds having the formula

/Hii

e N C——NR'R2

25  whereeach of R' and R?is individually selected from the group consisting of organic substituents

and -H
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