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Federal | y Sponsored Research/devel opnent Program This invention was nmade
with U S. Governnent 'support under DASG60-01-C 0047 awarded bX the US Arny
Space and WP3WBB6Hof ense Conmmand. The U. S. Gover nnent PREIS2YIESt i n

rights in the invention. Related Applications The present invention clains
the benefit of U S. Provisional Application No. 60/894,398, filed March 12,
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that inhibit, and preferably prevent, poisoning by amnes released froma
dielectric material. 20 Description of the Prior Art In the field of

m crgel ectroni c devi ce mgufieGRBUNIOFI THEN @t PNt porous | ow Kk,
interlayer dielectrics (ILD) into devices has created situations where the

materials or the. processing residuals rel ease basic at-nines. These am nes
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These | ow fi daisiihyentibR@es nakie withdh By Geedrhimsmupdort ndeh® A @LY 100-00%7 t he
device because theg w | | degrade device performance or stability and, in
sone cad¥drdef gy dlsy Up Hamyelpaeeand M o elensedfammando ntheol iSe §ovepmentdiaagr at i on
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gccess?{e%é‘?f‘}i%%thf‘tﬂiérs have been used to cap

The present invention claims the benefit of U.S. Provisional Application No. 60/894,398,
filed March 12, 2007, entitled Amine-Arresting Additives for Materials Used in

15 Photolithographic Processes, incorporated by reference herein.

Field of the Invention
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, °
C ‘ interlayer diclectrics (ILD) into devices has created situations where the materials of the
processing residuals release basic amines. These amines neutralize the photogenerated acid of
25 a photoresist, which, after photolithographic imaging, leaves areas undcveloped 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, rendér the device
unusable. Left uncontrolled, 1LD integration becomes difficult if not impossible. Preventing
amines from entering the resist is paramount to the economical creation of the most advanced
30  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




frsUbstrates that contai n poi son. However these barriers are intentionally
breached i n subsequent WD 2008/ 118634 PCT/ US2008/ 056536 processi ng and
allow for |ocal release of poisoning am nes. There have been reports of
using wet__ clean or plasma pretreatnments to neutralize { t he am nes
prior to MY on of the resist. Although these p?‘gifg%ﬁsé&%%?ecti vel y
remove the poison, they introduce other steps into the process flaw, add
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poi soni ng. The nethod conprises providing a conposition conprising a
conpountPicdl boglemeasy-refleddivs peatise techuplegysetsearcidepatyshior thiseris anthdosserpound
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ant i - r ebd ehiedelugiagposigrocssings provi ded. The conposition conprises a

crosslinkabl e nononer, oligonmer, and/or polymer and a chrornophore dispersed
or dissolved in a solvent system wth the conposition further conprising a

co und conprising a bl { k R t her enbodi nent, a nove
P AP %FZQQL W]\étﬂﬁtﬁl@

spi n-on carbon conposition 1S prov 20 conposition conprises a
mononer, ol i Jeneesentimatgionpgpbypadly coieped seth ometipg 96 Inhddtingoraprewhingnt
ystem _The cano§itiqn %Pnfrises at I%ast about. 75% car.bon atons, based
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bl ocked isocyanate. The present invention is also directed towards a
mcr oeIE’(‘ﬁc“roémoélt@t‘F%ﬂ@fln?cgas@diﬂﬁfP%Ph@dJ%?emZBil?ﬂF@Fl%éla@élﬁlroni c substrate and a
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conpri si.ng,a,co und di ssol.ved or .. . : .
P d1ss%lvcd m eg?o ven sys{em, wﬂYﬁhe composition further comprising a compound comprising

a blocked isocyanate.
In another embodiment, a novel spin-on carbon composition is provided. The
20  composition comprises a monomer, oligomer, and/or polymer dispersed or dissolved in a solvent
sysylem. The composition comprises at least about 75% carbon aloms, based upon the total
number of atoms in all the solids in the composition taken as 100%. Furthermore, the

C composition comprises a compound comprising a blocked isocyanate.

The present invention is also directed towards a microelectronic structure comprising a
25  microelectronic substrate and a layer of dielectric material on or adjacent that substratc. 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.

30




- dispersed in a solvent system wth the conpound conprising a bl ocked
i socyanate. 30 2 WD 2008/ 118634 PCT/ US2008/ 056536 BRI EF DESCRI PTI ON OF THE
DRAW NGS Figure 1 is a graph showi ng the FTIR spectra of the conposition of
Exanple 1. 5 DETAI LED DESCRI PTI ON OF THE PREFERRED E e present
i nvent i on YQ2W8/4883#ned with novel, poison-inhibiting ﬁ%@%@sﬁg&and

nmet hods of substantiall and preferably conpletel i nhi biting poisoning
caused by am nes re|ed%%éﬁd%$§ﬂyPEH8F 'iﬁﬁggﬁéﬁﬁﬂ§£§rocessing and/ or from
under | ayers, pgied &S, gho] S6Wiretnd FYR' Sectraltohd BhGH0h BYBLWGIL e use of an
additive in aﬁ%Bnpoéﬁ%i@# thaéﬁ&oﬁr 8%ﬁg?l§ beﬁhseg Pn 5”%6 ?ébrication
process. These conpositions typically include a polyner, oligonmer, and/or
nononer di spersed or dissolved in a. solvent system Such conpositions
include anti-reflective conpositions, gap fill conpositions, spin-on carbon
conpgsi tions, auErARIED PRSORIFIONSHF THEMIAFERREIS EMNEIMIBQTSOonposi tion is
an anti-reflective conposition, the polyner, oligoner, and/or 15 nononer is
preferably crhbeprispikaipventioprietercemdd pothymerk posnnthibiling apmpesitirrareoied, and
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pol yet heglsased@hritignbhd@sithoerpliie pedcbait@sind BOtryE UNIERGE s, sREH a6 &tiRClaplss.
pol ysul fones, and m xtures thereof. Preferred nononmers and oligonmers include
subst i t Jhegedids inyabisrby peef ayadditivesn gcompesiiiond Bplavquadingrmshly Ppasyrivap
congipst ighgicA onirYde8 Ehesd ToMpBGid; v a0 b I €S
t her eof . Tﬁe(gg%yﬁ%r, g?iggﬁﬁrflgﬁgﬁ%Pyﬁgﬁéﬁ% -gﬁg’gk ?%&PF@giﬁ% udéd in
t he conpoptisédor atissbbeelis @fsofvemnsyateout S40Bodopakicons 1G0%chntireiflgdtive and

re preferabl from.about .75%to _about. 90% by wei ght, based upon the total
el gt SPOEETIcS BiF PHESTRSHIION ChBma o SEPBoR Dy SParc, heFf dnesk
anti - r eich@péditighsconposi tion al so conprises a chronophore or Iight
attenuating 25 conpound. The chronophore can be separatelﬁ m xed into the
conposi ti on, WJenjtle gompagision i aangaeflestiveacamragisionr thepelemyr, ehgamnes. gsigner

ol i ggmen, 3Rt Q rpre'i@&&%fosslilnﬂatﬁé:.tﬂ%rriﬁﬂ?&lﬂﬂ&'?cm be linear or branched, and include

those selected from the group consisting of polyacrylates, polyesters, polycpoxides, poly(epoxy

novolacs), polysaccharides, polyethers, polyimides, polyurethanes, polystyrenes, polyamic acids,
polysulfones, and mixtures theréof. Preferred monomers and oligomers include substituted and
unsubstituted forms of those selected from the group consisting of styrenes, methacrylates, epoxy

20 novolacs, and mixtures thereof. The polymer, oligomer, and/or monomer are typically included
in the composition at levels of from about 40% to about 100% by weight, and more preferably
from about 75% to about 90% by weight, based upon the total weight of solids in the

composition taken as 100% by weight.

5

The anti-reflective composition also comprises a chromophore or light attenuating

25  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 cither instance,
preferred chromophores include substituted and unsubstituted chromophores selected from the
group consisting of thiophenes, naphthoic acid, anthraccne, naphthalene, benzene, chalcone,
phthalimides, pamoic' acid, acridine, azo compounds, dibenzofuran, isocyanurates, barbituric

30 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




o

- preferred chronophores include substituted and unsubstituted chronophores
selected fromthe group consisting of thiophenes, naphthoic acid,

ant hracene, napht hal ene, benzene, chal cone, phthalim des, panoic acid,
acridine, azo conpounds, dibenzofitran, isocyanurates, J j ¢ 30 acid,
pyri di ne, WUPURLIEHr eas, thioureas, and nixtures theregg?&ghég@kﬁgnnphore is
typically included in the conposition at |levels of fromabout 10%to about
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about 409 . 80%-hY, wei , based upon the total weight of solids in
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from about 5%t o ut  50% wei ght, and nore preferably fromabout. 15%to
about - 28U R B GASY NSCRET RebreGRaL TISHOn B CORBUSBRT Beyel Athe.
conposi tiLNaBRAKSN 1@abokP 930 by Weeihg Rhd mk)re[bra-fgfl%.b%dlﬁ RSJul €5941tY Sbout 25% by

conposi tionpreferably also Conprises a catalyst, which can be an acid or a
t her mal veeeghd, bgeasleuran die toRASEighPridhesolidelinghe ednyposidion taken del @obe wsighect ed
from,the groyp .  consisting ofp-tol uenasul fonic. acid ridine o
ot aPuenesul foRPE R ve P PELIRITREY sy el d RiebPh PhEh SRiheagpeid s
pref er r ef a TAEmkSacskDEdhet €T A € Predidired TAGH26 %1 fideaid i sb@cted st the @oup The
gat alyst is typical]ly included in the conposition at |evels of from about

. 1% t o caBBiEsgPHglvesesonh pcid andids hetopteatsean poidr sHioslisukic a9fgdbout 3%
by wei ghtixipasgsedtPRBrdiiFdlIH@s shRlgdb: i BT Rink RREERROFL | ON
t aken as1 1}’1((510% by wel F]t . The ar?tsy\l-%rg%e???l\?ém%onposi tilonm%an ua gg i ncl ude a
nunber chtalypt is dypadallyy mopletd emthe, comippgtiendat gy etshif Seons ebait 0486 forabout 596 byr oup

consi_stin f surfactan adhesi pronot er.s, ncher s, hot paci
gendrat ofe Ersndifor kR A6 R Baor 1oy el besk ks 1 ATl ar1 y
desi r ablogtiRQonEn R RGHSiISIeA SHkkh mo@%%ﬁweigm.e that can be patterned upon
exposure to light at the wavel engths escribed herein) anti-reflective

coating is dd&fmadrefiastivheempesiinatiaedso mpdpAUSHSHIod opional ingredients,
including those selected from the group consisting of surfactants, adhesion promoters, quenchers,
photoacid generators (PAGs), and mixtures thereof. The use of a PAG is particularly desirable
20 when a photosensitive (i.e., one that can be patterned upon exposure to light at the wavelengths
described herein) anti-reflective coaiing is desired. In these instances, thc PAG should be
included in the composition at levels of from about 0.1% to about 10% by weight, and more
( B 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
25  issuitable. 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 (e.g., TAZ108® available from Midori

Kagaku Company).
’ All of the above ingredients are dissolved or dispersed in a solvent systcm. Preferred
| 30  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




kncluded in the conposition at |levels of fromabout 0.1 %to about 10% by
wei ght, and nore preferably from about 1% to about 5% by wei ght, based upon
the total wei ght of the solids in the conposition taken as 100% by wei ght.
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included in the conposition at [evels of 'front - about %to abolt 99% by
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upon t tal, ositi on .t aken 100% The
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160C to about 210C to forma cured film having a thickness of from about 20

rimto a&Bw! Q‘a@@d picfaratin fommbpyiet K taisbgut 0rorat atsselenglos ¢fiakpuia 6ameuend300 rim
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rom about 0. to about at vvav engt run an smal | er
(e.qg., abbutlrd, amdhﬂatembmiuim%duuhs todbbutr2rf)at wa{rdimg[}ssvlﬁhtidun:g%fnntmshmua an n

val ue of at %east % §§ and preferably fromabout 1.5 to about 2.0 at
wavel en(fj’évhé f““all%b‘f“ %g nE ASSHB) sal | er (e.g., 157 tun 193 rim 248 rim

3655rim . 1Fifnahd wlcéﬂmaswn eéisuiggdnnanwmnuaeuﬁyﬂ;aatl@H&b@blk%opveaegé@I ein
t ypi cal photoreS| st solvents (e. | act ate) as neasured a Film

St ri ppiaty! etptc) as meashres byeadiilm §tr mpmedhslsm thisdest.\add iaeh siicanomalends coaled
with the particular anti-reflective coating formulation followed by baking at about the. cure
temperature of the composition for 60 seconds, The film thickness is then measured at five
locations using a Stokes ellipsometer, and the average of these measurements is considered the

20  initial average film thickness. The wafer is then sprayed with ethyl lactate. The resulting puddle
is allowed to stand on the wafer for 10 scconds followed by spin-drying of the wafer at 3,500 rpm
for 20 seconds. The wafer is then remeasured at five locations with a Stokes ellipsometer to

C determine the film thickness, and the average of these measurements is qonsidcred the final
average film thickness. The amount of stripping is the difference between the initial and final

25  average film thickness measurements. The percent stripping is

' amount of stripping
-~ % stripping = X 100
initial average film thickness

30
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filmthi cRF@2W81BAEE wafer is then sprayed with ethyl | BEVEBMI8AKSS esul ting
puddle is allowed to 'stand on the wafer for 10 seconds foll owed by

spi n- dr yAréverr&d adtheeMeadRr copoditioMOWPEVe b Qercéft QGRMLSE leJh@anabit 10%,t hen
remeasured at five locations with a Stokes ellipsoneter to determ ne the

fil m t hipexprably lesaﬁentahelté\/eraa(gere&:abdmet t¥easurenents is considered the
fl nal aver aﬂ?ﬂ llbl) tem g&l&?@ﬁTe %g’l Og{rgﬁ”&t PIPSt r#{iﬂp(lnn 1 Slttl eI‘ ence

bet ween the init averag e” ness neasu enen s The
per cent pstymempmnmde $hcaermelaéted)fmmt thé @mupg:o%lsﬁxfg Popaigesok kel novilddspl
avergge filmthickness 30 5 WD 2008/ 118634 PCT/ 1JS2008/ 056536 Pr ef erred
ant i 2r ePPEEHTERES: FORHARIP EHFS: RalYacryttese PalYistidese Ad Siixtussitheyedfi Prstegreg han

about 1%‘@110171@ ha roﬂ% Herb €550 AR ROLM 1R ﬁbs%ﬁd%ﬁ@%ﬁﬁ\ﬁl@ lll¥os@?é?éhttecpiﬂ3m| n

enbodi ment s ere e conposition I's a spin-on carbon conposition, preferred
pol ymer shd gnolpudesisthgsd stsehe,cvnlezdndphma’netuésemghw;dates; rvmytpyrrdgleefanp nhyt@&poxy

Pl yi m GESPEARER SRR SRePIRbrBUP: el BIoERFBl raRoHA Lt TR BT e e ®an be

substi t ytedRdc s st ichmbeghidNge bﬂ@elis‘t’g&)utl h?%ecaﬁ%h%%n%d plel @I tah@agr oup
consi sting of styrene, vinyl naphthal enes, nethacrylates, vi nyY pyri di nes,
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the conposition. Alternatively, the carbon atom and total atom

15 fluorescence spectroscopy, auger spectroscopy, and secondary ion mass spectroscopy. To
achieve these carbon atom levels, the polymer, oligomer, and/or monomer are typically included
in the composition at levels of from about 3% to about 15% by weight, and more preferably from
about 5% to about 10% by weight, based upon the total weight of solids in the composition taken
as 100% by weight. '

20 The spin-on composition would also typically comprise a crosslinking agent. The
crosslinking agent can be separately mixed into the ®mposition, 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 groﬁp consisting of aminoplasts, epoxies, glycourils, vinyl ethers, and
mixtures thereof. The crosslinking agent is typically included in the composition at levels of

25  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

30  mixtures thereof. The catalyst is preferably included in the composition at levels of from about




- contents can be anal yzed and cal cul ated usi ng known anal yti cal equi pnent,

i ncluding x-ray 15 fluorescence spectroscopy, auger spectroscopy, and
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anti-reflective conpositions would also apply to spin-on carbon

conposi tPHASY Welght: of the above ingredients are dissolved or dispersed in a
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of from about 100°C to about 250°C, and preferably from about 160°C to about 210°C to form
a cured film having a thickness of from about 100 nm to about 500 nm, and preferably from
about 150 nm to about 300 nm. The resulting films etch slowly in reactive ion etching processes,
20  and, in particular, they etch sufficiently slow that they can be used as an etch mask to transfer
patterns to_a substrate.
‘Furthermore, the final spin-on carbon films are highly planar and can be used to obtain
C low bias films. Specitically, 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
25 0-35nm. 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 determincd by mcasuring (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

30 (2) whose boundaries are within 1,000 nm of one another. These measurements are rcpeated



from about 115C to about 145C. Suitable solvents include those selected from
the group 10 consisting of nethyl isoanyl ketone, di(ethylene glycol)

di mret hyl ether, propylene glycol nononethyl ether acetate, ethyl |actate,
cycl ohexanone, propyl ene glycol nononethyl ether, C y-butyrolactone, and
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where R comprises a moiety that will separate from the compound when exposed to temperatures

of at least about 100°C, and more preferably from about 140°C to about 180°C, after a time
period of less than about 60 seconds, and more preferably from about 10 seconds to about

25 30 seconds. Preferred R groups includes those selected from the group consisting of diethyl
malonate, methyl ethyl ketoxime, 3,5-dimethyl pyrazole, and e-caprolactam, which has the

structure
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5 region is defined as a portion o.f a substrate that has at |east about 50%
of its surface area filled with features such as via holes, while an
isolated region is defined as a portion of a substrate that has |ess than
about 20% of its surface area filled with features such as via hol es.

Regar dl esWOM0HBBH type of conposition is utilized, tHe/BFOGEBANi biting
additive is sinply added to that conposition without the need to alter
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( location in the process. That is, in conventional processes, a diclectric layer is formed on a
microelectronic substrate such as those selected 'from the group consisting of silicon, aluminum,
tungsten, tungsten silicide, gallium arsenide, gallium nitride, germanium, tantalum, tantalum
15 nitrite, SiGe, silicon dioxide, silicon nitride, aluminum oxide, glass, and quartz. The dielectric -
layer might be formed directly on the substrate, or it might be formed on other layers that have
first been formed on the substrate (e.g., gate, contact, etch stop layers). The dielectric layer and
any other layers are formed according to conventional processes.
“Dielectric layers are those that have adielectric constant of less than about 3.8. Examples
20  ofdielectric layers include those selected from the group consisting of fluorinated silicate glass,
amorphous-fluorinated carbon, fluorinated polyimides, fluorinated polyarylene ethers, and
parylene-F.
C After the dielectric layer has béen applied, the remaining layers of the process would then
be formed, including the imaging layer or photoresist layer, with the additive being incorporated
25  into one of'the layers between the dielectric layer and the imaging layer so that poisonous amines
are prevented from passing through and contacting the photoresist layer. Thus, the inventive
composition is applied either directly on the dielectric layer, or on intermediate layers (e.g., anti-
reflective layers) that have first been applied to the dielectric 1ayér.
A significant advantage of the present process is that the conventional processes need not
30  bealtered 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




additive is a polymer, it is preferred that the polyner include recurring

mononers that conprise 5 at |least 2, and preferably at |east 3, blocked

i socyanates. Regardless of the additive conpound wutilized, it is preferably

used at sufficient levels to achieve a bl ocked i socyanate (not i ncluding

t he wei ghtvocood/rieéaut ed by the bl ocki ng group or R) conperius2008/@6536 east about

0.01% by weight, preferably at |east about 0.05% by wei ght, and nore
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nlcroelectronlc substrate such as those selected fromthe group consisting

of silicon, alum num tungsten, tungsten silicide, gallium arsenide,

gal lfumnitride, germanium tantalum tantalum 15 nitrite, SiGe, silicon

di oxide, silicon nitride, alum num oxide, glass, Iand gquartz. The dielectric

| ayer might be forned directy" o tHe substrate, Dor it m ght be formed on

other layers that have first been fornmed on the substrate (e.g., gate,

contact, etch stop layers). The dielectric |ayer and any other |ayers are

formed according to conventional processes. Dielectric |layers are those that

have a di el le U ,
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dditive being incorporated 25 into one of the |ayers between the

dielectric layer and the inagin | ayer so that poi sonous am nes are
prevented from passing thro nd contacti ng tQ@Ephotoresist | ayer. Thus,
{%m r
ve

the inventive conposition pliretl ei t her di tly on the dielectric

| aye¥, or on internediate | rs (e.g:, anti- reflective layers) that have
first been applied to the dielectric Iayer. A significant advantage of the
present process is that the conventional processes need not 30 be altered
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t he conpuistl iTdw, orgdmat subsiyteentswirk formed from resxdual compounds that would be released
by the substrates and/or other layers in the process, depending upon the particular process being.

20 employed.

The photoresist layer. will be applied and pattcrned according to conventional processes.
This typically involves spin-applying a photoresist composition followed by baking at
(’ : temperatures of from about 100°C to about 140°C, and preferably from about 120°C to about
130°Cto forma photoregist layer having a thickness of from about 90 nm to about 300 nm, and
25  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. It will be appreciated that the
invention avoids the problems previously associated with amine poisoning, including poor

pattems, by blocking the amines from ever contacting the photoresist layer. This results in fewer

30  defects and improved yield.
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-9 L WD 2008/118634 PCT/ US2008/ 056536 be heated to appropriate tenperatures
for solvent renoval and crosslinking, as is appropriate for the particular

| ayer. At tenperatures nentioned previously, the bl ocking group or R group
on the blocked isocyanate will then be released fromthe isocyanate to form
the structW@@a081M68-0 (1) During the fabrication proce¥§T/USHW8I&%ect ri c

| ayer will generate amnes that wll contact 10 the poison-inhibiting |ayer
and will react with structure (1) E20AMELES form non-reactive, non-basic

(and prefera en slightly acidic) c ounds. This reaction should yield
Structures. havF AT TRGF O 567 B eSReL s () 35e A Eh BeQRERIgh R * and
Rz i's indjsubdeahbiystd6h,aptRderd RMhEREXIMBIP acORSidld PEWaY of1IARMA O and
substituents and -H The organi c substitucnt's are foorned from resi dual

conpoundstitimgtheigpudhgulddeiaken as etmithyjont ypen shetryeratitseapeardtieonvantiner | ayers in

t he process, dependi ng upon the particul ar process being 20 enployed. The
phot oresi st layer will be applied and patterned according to conventi onal
processes. This typically invol vexguprngappl yi ng a photoresi st conposition
followed by baking at C tenperatures of from about 100C to about 140C, and
preferably from about 12B@semBlsbing SpBEOTCCabor batarial phot or esi st | ayer havi ng

a thickness r Q NPt & 130 . 25 preferaply from
about 100 ra(ril)ltttl%pg‘%gg’?lg%%sgggnp Jql'?'}t’le pho or@élﬁs{ﬁ\{f%\/@qﬂéggnﬁ% meﬁgbbe@%gaesltterned
at  wavehieadivhis 4@fraak00ipiB6h carbeh rantelis koddngiosition that gidds77 $ogaridhiditenng in248 nm

365 rim fol|lowed. b transferring the patterns to the underlying |ayers and
subdfr aveshfiimyeyailalis T2aap Pacra S ERENAE) Fhrepdre e Mol BA-DIRASIECOMRESHP D b ens

prev’ oUTIneIePRRea o7 h REEAR0IRAU RN pol IGYH SR heRAARIAE. DY
y g the amnes fromever contacting the ‘photoresist layer. This results
I n f ewerdiisocyanate.
The composition was then coated onto a double-sided, polished wafer to form a film.
Fourier transform infrared (FTIR) spectroscopy was used to determine how effectively the
15  isocyanatereacted with amines in the film. FTIR spectra showed a notable lack of a peak at 2280
wavenumbers, which corresponds to the absorbance of free isocyanate (see Fig. 1). Upon contact
baking at 205°C for 60 seconds, the peak at 2280 wavenumbers appeared, which is evidence of
effective deblocking and activation of the isocyanate functionality. After the {ilm was exposed
to ammonia vapor, this peak quickly disappeared, an indication of the reaction between the

20  ammonia gas and the isocyanate functionality in the film.

EXAMPLE 2
C A | Poison-Blocking Bottom Anti-Reflective Coating
In this procedure, 0.17 gram of DESMODUR® BL 3272 MPA was mixed with 30 grams
25  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 1682], available from JSR Micro, Inc., Japan) by spinning at 1,500 rpm for 60 seconds.
30 The resist was sofi-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




. 30 defects and inproved yield. 10 WD 2008/-118634 PCT/ US20081056536 EXAMPLES
The followi ng exanples set forth preferred nethods in accordance with the
invention. It is to be understood, however, that these exanples are

provi ded by way of illustration and nothing therein should be taken as a

i mtati owamosiitsbs overal | scope of the invention. 5 EXRNP0ES/A56536

Poi son- Bl ocki ng Spin-On Carbon Material In this procedure, 0,45 gram of
DESMODURGfd3h- t3 doterniyRAtHe dffeat dTalle AddiNeBRYRh)gris. SPeXigdally, tiie Whregragrs of
spin-on carbon material (a conposition that gives 78% carbon atons in 10 a
cast fi [pajlerasdawitaBf-anxiegfeshanetisitel enaelagt of 93 npr epare t he

poi son- bl ockiyng: Lid : s 722 NPA . _ ne

bl ocked pol ylAg %é%%g&bégsbg%“gﬁgf@g%f %?F%eﬁﬁ’éﬁe ﬁ}h:xgg ylglﬁ’%tfée:%%egﬁ%gmosi tion
was t hebonoatad-efiéciva cdainy eitsitstestiditpel ashetthwvafers indisfiguishablé, wiich Fouri er
transforminfrared (FTIR) spectroscopy was used to determ ne how effectively
the 215 1pdeatsrdhaile J9dHpedad fp ferimptaledierton thelifogphyTI R spectra showed a
not abl e | ack of a peak at 2280 wavenunbers, which corresponds to the
absorbance of free isocyanate (see Fig. 1). Upon contact baking at 205 C
for 60 seconds, the peak at 2280 wavenunbers appeared, which is evidence of
ef fective debl ocking and activation of the isocyanate functionality. After
the filmwas exposed to ammonia vapor, this peak quickly di sappeared, an

i ndi cation of the reaction between the 20 ammoni a gas and the isocyanate
functionality in the film EXAMPLE 2 Poi son-Bl ocking Bottom Anti-Refl ective
Coating In this procedure, 0.17 gram of DESMODUR BL 3272 MPA was m xed with
30 grams 25 of ARCO81 (an anti-reflective coating avail able from Brewer
Science Inc) to formthe poison- blocking conposition.

12




The conposition descri bed above was spin-coated onto silicon wafers at 1,500
rpmfor 60 seconds, followed by baking at 205 C for 60 seconds. The | ayer

was then coated with a resist (JSR 1682J, available fromJSR Mcro, Inc.,

Japan) by spurning at 1,500 rpmfor 60 seconds. 30 The resist was soft-baked
at 120C for 60 seconds. Lithography was perfornmed on the coated and control
(i.e., $&H@manti-reflective coating w thout the bl ocked i socyanate additive)
silicon 11 WD 2008/118634 PCT/ US2008I 056536 wafers to determ ne the effect

of the additive on lithography, Specifically, the wafer, r pat.t.er ned
Wi th 80- nnf et ureé%?%gfflr?@gttmgtoraremm@géwgierp%ﬁronmsaﬁmet COMBUREL - under a

scanning el ectro l %ﬁ’ ] Lihogr.aphi ¢ performance of the bottom
anti-reflective 2%1?1}'1'9%% t Otsﬁllgﬁg(fhﬁigl? > and wit hout was indistinguishable,
whi ch 5 indicates thatcéthporeatsetdced from theqzrolet cansititrgbf efohiemitrspatigotmers;
l'ithography. 12 | Claim_ 1. .A nethod of inhibiting or preventing am ne
poi soni ng; sai d net hod®WdWbMR&Hing:  providing a conmposition conprising: a
conpoitett sei eet?&oéstlfﬁkfng% SOy consisting of nononers, oligrtmets; . and
pol ymers; a crosslinking ggnt* and a conpound di ssol ved or dispersed in a
sol vent system said coopapnchd dissapred ir kijsparstd dc kedlveaosysengtsaid dopipouny a
first layer of said conposition on or adjacent a dielectric material; and
heating. said conposi t{BHrisEEablpcked isgevanatak sai d conponent with said
crosslinking t I i, 3 . 1 ield .a. | ocked
i socyanate f%ﬁﬁg’%%%r?‘{".gﬁé&%fg@aﬁ?@ %n?dlngog? °§§.8 g%?hgﬁéel%gﬂs%ﬁgﬂglf g,gob The net hod
of claim1, wher ehdati@bald @&ﬂ?@iﬂlﬁﬂx RORNG toedinRisaldeagipoha vithorkddosslinking

of ¢

i socyanates. 3. The net hod aim1, wherein said bl ocked isocyanate has
the fornul a agent and to deblock said isocyanate to yield a deblocked isocyanate for inhibiting

(

or preventing said amine poisoning.

2. The method of claim 1, wherein said compound comprises at least two blocked
isocyanates.
3. The method of claim 1, wherein said blocked isocyanate has the formula

o)
_}H I
N—C—R

wherein R comprises a moiety that will separate from the compound when exposed to

y

(7 ' temperatures of at least about 100C.

4, The method of claim 3, wherein R is selected from the group consisting of diethyl

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

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

of less than about 3.8.
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+NH-C-R wherein R conprises a noiety that will separate fromthe
conpound when exposed to tenperatures of at |east about |100C. 4. The nethod
of claim3, wherein Ris selected fromthe group consisting of diethyl

mal onat e, nethyl ethyl ketoxine, 3,5-dinmethyl pyrazole, and a-caprol actam
5. The method of claim 1, wherein said dielectric material has a dielectric
constant of 61 essTheyagthadefielaim & wheseiggrid dielertric materidds eflecteduirem the gipit ei n
sai d di gl ' j e t : ORS.L St i .

i uor | revaatng f JEpahP sRaB RS, SRalbh AR FinHES Bibof AR A p A,

pol yi m flgsrinated pedjatyiéiethepq layd@piryen&Fet hers, and paryl ene-F. 7. The net hod
of claim1l, wherein said conposition is an anti-reflective conposition
having a k value of at |east about 0.10. 8. The nethod of claim1l, wherein
said conposition 48 a i n- rbon omposi-kion. 9. The t h | aim 8,
‘wher ei n sai dji'spi nhg’n n&%ﬁ d;n&ggﬁr?%gs?t i%lﬁer%grr%ar"? sEs" %Ot%ltlopegsstrg‘% aﬁgﬁ’trgﬁfgﬁo%ar bon
atons, QagRditépdavinpe kvahalofatrhaabalt oatoons in all the solids in the
conposition taken as 100% 10. The nmethod of claim8, wherein said spin-on
carbon conposition conprises a polyner and a catal yst di spersed or

di ssol ved in,the .50l ve yste sai d;, _pol ymer being.selected.fromthe group
consi sting o§' poI%e&%@oir%sfi@%ogolw&g%ﬁ sab%lcygpggg %sl,s %o?‘i}ﬂ'é)?plhfeﬁg?%nes,
pol yacr ydnddBionpol yi m des, and mixtures thereof; and catalyst being

sel ected fromthe group consisting of p-toluenesulfonic acid, pyridine
p-tol uenesul fonic acid, sulfosalicylic acid, and m xtures thereof.

0 Il

9. The method of claim 8, wherein said spin-on carbon composition comprises at
( least about 75% carbon atoms, based upon the total number of atoms in all the solids in the

composition taken as 100%.

10.  The method of claim 8, 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
catalyst being selected from the group consisting of p-toluenesulfonic acid,

pyridine p-toluenesulfonic acid, sulfosalicylic acid, and mixtures thereof.
Q 11.  The method of claim 1, wherein said heating comprises baking said first layer at a

temperature of at least about 100C, wherein said baking converts the blocked isocyanate to a

deblocked isocyanate having the formula

14




11. The method of claim1l, wherein said heating conprises baking said first

| ayer at a tenperature of at |east about |Qft, wherein said baking
converts the bl ocked isocyanate to a debl ocked isocyanate having the
formula 14 t N=C=0 12. The nethod of claim 11, wherein said baking yields a
cured film said nethod further conprising: optionally form ng one or nore
| ayers of other conpositions on said cured film and applying an i magi ng

| ayer to said cured filmor to sa d"’ﬁ'pct“l—é’nal | ayers, wherein said debl ocked
i socyanate reacts with an amne fromsaid dielectric material to thereby
inhibit or prevent said am ne poisoning. 13. The nethod of claim 12, wherein
said reacting forns a product having the fornmula o ~N-Cl1l -NR R2 where each
of R and RA2js Thelimstendadl ¢laisell bovkateinrseit bakinggyieldp acomed Stmnggidbmetodani ¢
substi tfu' nts and.-H 14. I'n an anti-reflective conposition conprising a
cross| i HKEDFE"RH%er, ol i gomer, or polymer, a crosslinking agent, and a

chromophor e ogfi ey $6:¢hiRE ot SrIRArY @Fers Bf BtheOoRIdkitRMS 6L 5RId chrBe filAPn@venent
bei ng that said conposition furthér conprises a conpound conprising a

bl ocked i socyanateplyiggiad imegiwgdayer tmsdideined fimbirdokcedd pfrmphlaziers whentiant of

fromabout 0.1 %hb ight. to about 0.5% by wei ght bl ocked j socyanate,
based upon the m%@ﬂ%@@%‘[ ls?ﬁ‘ya?aﬁ% rea&‘ar?%lg'éF%/iaglﬁnetgg%'@nsaé(ghlfgﬁt%cbv-tﬁfé‘f}dﬂt, and
wher ei n'sai d croggldbykhKBit 88FRYert Sai@bRERMoisoRingal d conposition at a |evel

of at |east about 10% by wei ght, based upon the total weight of the solids
in the conposition taken as 100% by wei ght. 15. The conposition of claim 14,

wh i i h h i 1d i th. I, [ i | .
e The commdsit BRI F AE T&aNheE B G eABRE Rarthdr PEGND, HauPla BE ™
(Qat al yShrmula Q

. 0 |
‘GN——C—NWRZ

where each of R' and R? is individually selected from the group consisting of organic

substituents and -H.

14.  In an anti-reflective composition comprising a crosslinkable monomer, oligomer,
or polymer, a crosslinking agent, and a chromophore dispersed or dissolved in a solvent system,
the improvement being that said composition further comprises a compound comprising a
blocked isocyanate, said composition having a blocked isocyanate content of from about 0.1% by
weight to about 0.5% by weight blocked isocyanate, based upon the total weight of the
composition taken as 100% by weight, and wherein said crosslinking agent is present in said
composition at a level of at least about 10% by weight, based upon the total weight of the solids

in the composition taken as 100% by weight.

15.  The composition of claim 14, wherein said chromophore is bonded with said

monomer, oligomer, or polymer.

16.  The composition of claim 14, said composition further comprising a catalyst.
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15 17. The conposition of claim 14, wherein said conposition has a k val ue
of at least about 0.10. 18. The conposition of claim 14, wherein said
conmpound conprises at |least two blocked isocyanates. 19. The conposition of
claim 14, wherein said blocked isocyanate has the formula 0 1 HIlI NCGR
wherein R conprises a noi.et at will separgte framthe c un en
exposed to ﬁgnp SFGW@gmﬂﬁygﬁcp%%i%’%%%ﬂ ST@G@WP°§B?“gﬁ%aggﬁgﬁégﬁrgﬂ“of
clailegomwpgﬁein R is selected fromthe group consisting of diethyl

mal onat e, nethyl ethyl ketoxine, 3,5-dinmethyl pyrazole, and c-caprol actam
21. The conposition of claim 14, wherein said crosslinkable nononer,

ol i goner, or,_ polyner is a polyner | ected fromthe group consisting of

pol yacryi at d€; " pds SopPSTIon B a0 M. JEEeIp ShiF EATRN SPBIPEEES ot [east tho
'pOIysaqggg£a§g%mngg§yethers, pol yi m des, pol yurethanes, polystyrenes,

pol yam c aci ds,” pol ysul fones, and m xtures thereof. 22. The conposition of
claim 14, wherein said chronophore is selected fromthe group consisting of

t hi ophenes, naphthoi c aci.d, hracene, naphthal ene, benzene hal cone,
pht-hal i mi desl,B- pa F&%E?%ﬁlona‘%?chadm W ?Sméé'ﬁﬁ?é }SO@faB%tﬁi‘éﬁ‘ ﬁ&eg?ﬁm“a

i socyanurates, barbituric acid, pyridife, furans, ureas, thioureas, and
m xtures thereof. 23. A spin-on chrgon jgonposition conprising: a nononer,
ol i goner, or polymer dispersed HissGtv®d in a sol vent system and at
| east about 75% carbon atons, baskd upon the  total nunber of atons in al
the solids in the conposition taken as 100% wherein said conposition
fur t hery Lonpr R SEingRised WP iy CREP Wi RPardte DEARKER EsRsHREakBen Hpdstd The
conposi tion of claim23, wherein sald hononer, oligoner, or polyner is a
(golynenmnﬁﬁdu&ﬁbdmdampdxmtﬂmﬁlfurther conprises a catal yst dispersed or

issolved in the sol vent

20.  The composition of claim 19, wherein R is selected from the group consisting of

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

21.  The composition of claim 14, wherein said crosslinkable monomer, oligomer, or
polymer is a polymer selected from the group consisting of polyacrylates, poiyesters,
polyepoxides, poly(epoxy novolacs), polysaccharides, polyethers, polyimides, polyurethanes,

polystyrenes, polyamic acids, polysulfones, and mixtures thereof.

22.  The composition of claim 14, wherein said chromophore is selected from the
( group consisting of thiophenes, naphthoic acid, anthracene, naphthalene, benzene, chalcone,
phthalimides, pamoic acid, acridine, azo compounds, dibenzofufan, isocyanurates, barbituric

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

23. 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%, wherein said

composition further comprises a compound comprising a blocked isocyanate.
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system said: polyner being selected fromthe group consisting of poly(epoxy
cresol novol acs), polystyrenes, pol ynaphthal enes, pol yacryl ates,

pol yi m des, and m xtures thereof; and catalyst being selected fromthe
group consi sting of p-toluenesulfonic acid, pyridine p-toluenesulfonic
acid, sulfosalicylic acid, and m xtures thereof. 25. The conposition of

clai m 23, whér ei hhe gpmipesitinroeindaiood rwheesin g2id Ineenomer,wigofofer, i gokiseer is a

i socyanates. 1- 26. The .conposition of claim?2 wher ei,n sai d. bl ocked

| ooy aRabER A AL PERRAS R et piRdtes ReAhrdine RTap B QLI EEIERY ¢ ha
wi || sggﬁéﬁgﬁkﬁron1the conpound when exposed to tenperatures of at | east
about 10(ft. 27. The conposition of claim26, wherein Ris selected fromthe
group consi st i ngpaymedbeinhsaleatest formathe grown ennsistingipf pddpepoiynasesoBnevadiicakt hy|

“pyrazol e, and a-capr.ol acta 28.. A microelectronic.structure conprising: a
i cr oel att roni o SOBLYERRe PONnIRIers FeRReg Ty BORRERS ahd oy Bt
said substrate; gpfd a cured, poison-inhibiting | ayer on or adjacent said

| ayer of dielectric material, said poison-inhibiting |ayer being fornmed
froma conpositi eatalggnpringisalgeted fcempbaegrouns sbadsting oF gririveresylifoup acid,

consi sting of nononers | i goners, .an L rs; a.cr.osslinpki agent; and
17 a conpound di B%rfr)q?{’/e tog?engfggg}csaéaf Fﬂfdggé%ﬂggﬂg’ aé'gé?'éﬁf\resst ?ra&gorrpound
conprising a blocked isocyanate, wherein said cured [ayer conprises said

- conponent Eg.osslrhen légrcrilpg\gittign 3 Icfailim 23, wherein said compound comprises at least two

blocked isocyanates.

(, 26.  The composition of claim 23, wherein said blocked isocyanate has the formula

Q=0

\ 8

/ .R

wherein R comprises a moiety that will separate from the compound when exposed to

3

temperatures of at least about 100C.

27.  The compesition of claim 26, wherein R is selected from the group consisting of

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

( " 28. A microelectronic structure comprising;:
a microelectronic Substrate;
a layer of dielectric material on or adjacent said substrate; and
a cured, poison-inhibiting layer on or adjacent said layer of dielectric material,
said poison-inhibiting layer being formed from a composition comprising:
a component selected from the group consisting of monomers, oligomers,
and polymers;

a crosslinking agent; and
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crosslinking agent, said cured |ayer further conprising debl ocked
i socyanates for inhibiting or preventing am ne poisoning. 29. The structure
of claim 28, further conprising an inmaging |ayer on or adjacent said cured,
poi son-inhibiting layer. 30. The structure of claim 28, wherein said
conpound conprises at |east two bl ocked isocyanates. 31. The structure of
cl aim 28, wherein sai d dompolued] dissddegdaoradiepensed ih lesdl ommsystem Osaitl kdmpdin@- R i |
wherein R conprises a noi et’égtpﬁtgeﬂ'l I separ ate fromthe conpound when
exposed to tenperat ur EYMPHSIAE 2 PR 1IFIME1000. 32. The structure of claim
31, wherein Ris t f ons{ st Lepin@h et :
mal onat e, net hyl V@tg ef/i]c Sggt 8&1?%&9%‘ %B@Wnsgg h{/éfd %lr-nggg é, éﬂgﬁsé‘“gé‘ga{@ﬁo%gt am C
33. The st ruct ur erosflinkirgi age saidiveredilayes Airthedcahmiding deblwetked iismkcyanass for
dielectric constant, ,.of |less than about 3.8. 34. The structure of claim 28,
wherein said di eMEeRTHPEOTRIEETIGR AMNCHOISERRY from the group consi sting of
fluorinated silicate glass, anorphous-fluorinated carbon, fluorinated
pol yi m des, .fl uori nat e ol.yaryl.en t hers,. .and paryl epe-F. 35..The .
et ur e ofcl alhf Spictyh o i o8 GrBistsburi PE A Raseing (e on S diabti sed
conposkhkﬁ,(hﬁmuagbﬁkglﬁﬁyue of at |east about 0.10. 18 36. The structure of
claim 28, erein said conposition is a spin-on carbon conposition. 37. The
structure of claim 36, wherein said spin-on carbon conposition conprises at
| east about 365% e Btk O Elairk 28 CYndtBR Y RBMHBUA coRHIFRE! adbast hRTBI0bRAR!

0

the solids in the conposition taken as
isocyanates. ‘

( 31. The structure of claim 28, wherein said blocked isocyanate has the formula

wherein R comprises a moiety that will separate from the compound "when exposed to

temperatures of at least about 100C.

32.  The structure of claim 31, wherein R is selected from the group consisting of

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

C 33. The structure of claim 28, wherein said dielectric material has a dielectric constant

of less than about 3.8.

34. The structure of claim 28, wherein said dielectric material is selected from the
group consisting of fluorinated silicate glass, amorphous-fluorinated carbon, fluorinated

polyimides, fluorinated polyarylene ethers, and parylene-F.

35.  The structure of claim 28, wherein said composition is an anti-reflective

composition having a k value of at least about 0.10.
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38. The structure of claim 36, wherein said spin-on carbon conposition
conprises a polyner and a catal yst dispersed or dissolved in the sol vent
system said: polynmer being selected fromthe group consisting of poly(epoxy
cresol novol acs), polystyrenes, polynaphthal enes, polyacrylates,

pol yi m des, and m xtures thereof; and catalyst being selected fromthe
group consi st ng Tofe piraadkraecofe slairh 028,c waeieth, saigycdnghosiiop- tsolauepie®ul §apbrinc
acid, sulfosalicylic acid, and m xtures thereof. 39. The structure of claim
28, WhetBMSI8aMd " cur ed, poi son-inhibiting | ayer conprises debl ocked

i socyanates having the formula +N=C=0 40. The structure of claim 28, wherein
sai d cured, poison-inhibiting |layer conprises nodified compounds having the
formul a C_ 37u(" /The|strnctareni cgmwyfeMéie@atBm@splmlona@ntbomzom@omhdm oPraprIses gt

-selected from.t rou onsisti.ng of ,organic substituents;and -H .is 41.
The st rees apabtgios PrBi s ited thoBLin AT hfin e oF abdres M R K o 4y By
CONpr i s@mpoSieicy &ikeh @s1¢6®acted with am nes. 19 42. The nethod of claiml,
wherein said crosslinking agent is present in said conposition at a |evel
of at |east about 10% by wei ght, based upon the total weight of the solids
in the conpogiti t % ght. . 43. T i ,
wher ei n sai ?éro?&eisﬂé?ﬁaeaéafg%%& ?gx%ﬁrlggéslgﬁ%ldisﬁ SRl %ﬁ)dgig(tfrp sfﬁilrogrcléog{tpﬁgélaevel

of fr ompoijmettand @ Yatalysodiepersed dY/adisgolve ig e sobagedstemosnid:ne total wei ght of
the solids in the conposjtion taken as 100% by wei ght. 44. The net hod_of
claim 1, whereinPobimerbemgselerird Fgmathe groupLopsigagpl prly(epexy cresplnygizedon at

a level of from %Qg}g{yre],é%ﬁo?yrﬁpﬂﬂﬁle&%%&%&ﬁhg&tpolﬁlfﬁ%eeg, MRPRitRs bRt &k,

wei ght of )
. an

C

catalyst being selected from the group consisting of p-toluenesulfonic acid,

pyridine p-toluenesulfonic acid, sulfosalicylic acid, and mixtures thereof.

39.  The structure of claim 28, wherein said cured, poison-inhibiting layer comprises

%‘N=C=O

40.  The structure of claim 28, wherein said cured, poison-inhibiting layer comprises

deblocked isocyanates having the formula

modified compounds having the formula

0
a
%N——C—-NR’RZ

where each of R' and R? is individually selected from the group consisting of organic

N
1

substituents and -H.

41.  The structure of claim 28, wherein said cured, poison-inhibiting layer comprises

isocyanates reacted with amines.
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the solids in the conposition taken as 100% by wei ght. 45. The net hod of
claim1, wherein said conposition conprises a blocked isocyanate content of
from about 0.1% by wei ght to about 0.5% by wei ght bl ocked i socyanate, based
upon the total weight of the conposition to which it is added taken as 100%
by weight. 46. The netho f claiml1, wherein said blocked i socyanates form
debl ocked r‘%~ocy£h%u'%%tpw§@?r@almhé: Frifl gaid-sgogslipking agepp iy jpresent in said

composition at a level of at least about 10% by weight, based upon the total weight of the solids
in the composition taken as 100% by weight.

43,  The method of claim 1, wherein said crosslinking agent is present in said
composition at a level of from about 10% to about 25% by weight, based upon the total weight of

the solids in the composition taken as 100% by weight.

.44, The method of claim 1, wherein said crosslinking agent is present in said
composition at a level of from about 15% to about 25% by weight, based upon the total weight of

the solids in the composition taken as 100% by weight.

45.  The method of claim 1, wherein said composition comprises a blocked isocyanate
content of from about 0.1% by weight to about 0.5% by weight blocked isocyanate, based upon
the total weight of the composition to which it is added taken as 100% by weight.

46,  The method of claim 1, wherein said blocked isocyanates form deblocked

isocyanates having the formula:
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