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ANTI - REFLECTI VE COATI NGS USI NG VI NYL ETHER
CROSSLI NKERS FEDERALLY SPONSORED RESEARCH DEVELOPMENT

WEROSRAVIThi s i nvention was nade with gover nmePCT/US2005/012851

support under contract nunber DASG50-01-C- 0047 awar ded
byANINe REBI A0 PEATOATINVE IS ING DENENFETHIRTCRUSSITINK ERS
United States governnment has certain rights in the

i nvention. BACKGROUND OF THE | NVENTI ON Rel at ed

boneePERATLY SPORERGR sk CbEReL QBN PR AM
ANTI - HEELIREREVE v hhdNGwiR! ddoeniéhk SE]fEﬂERmder contract number
CROSSLI NKERS, Serial No. 607566, 329, filed April 29,
DRA8EH0i101 010067 awadedyy thelUeS.drow Speewind Missibd efesetpanmand.
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much thinner than ol der generation materials. Wile

resi st thickness is
Field of the Invention

The present invention is concerned with novel wet developable anti-reflective

coating compositions and methods of using the same.

Description of the Prior Art

As feature sizes shrink to less than 110 nm, new and more advanced materials
will be needed to achieve the goals set by the semiconductor industry. Improvements
in both photoresists and bottom anti-reflective coatings are needed to achieve high-
resolution lithography targets. For example, resist thickness loss that occurs during the
bottom anti-reflective coating and substrate etch steps becomes a critical issue because
new resists are much thinner than older generation materials. While resist thickness is
being reduced, bottom anti-reflective coating thickness is not expected to decrease at
the same rate, which further complicates the problem of resist loss. A solution to this
problem is to eliminate the bottom anti-reflective coating etch step by using a wet-
developable bottom anti-reflective coating.

Wet-developable bottom anti-reflective coatings have typically utilized a
polyamic acid soluble in alkaline media as a polymer binder, thus allowing the bottom
anti-reflective coating to be removed when the resist is developed. These traditional
wet-developable bottom anti-reflective coatings are rendered insoluble in resist solvents

taking advantage of a thermally driven amic acid-to-imide conversion. This process
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bei ng reduced, bottom anti-reflective coating
thi ckness is not expected to decrease at the sane

wo ad08/11vid ch further conplicates the probl em oPCY/ES108$/012851

| oss. A solution to this problemis to elinmnate the

werks el wevet fif 186 tvY SinfiRdbhd Qﬁl?ﬁﬁlbaﬁé fngeYati®iwiddéw can be
vet devel opabl e bottom anti-refl ective coating.
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i.d
GRS L  BHTHAR ket
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is devel ope These traditional wet-devel opabl e bottom

rafetas hpwzonsally, whichdeads g yndareutiiehokthe deswrﬁ Yo¢subVhil¢ this isnot a

TR B! B o PG iR sty T i
HTeME YT lind éollRpSe dt\WRallbrideaide@ns: (1) the bake
tenperature w ndow can be narrow (less than 100C)

where the bottom anti-reflective coating remains

i nsol ubl e in organ t i n al kal i ne
devel oper ;. and (g§kﬁﬂéﬁhZ§E§3y§ﬁgxigbg§§§s i's

| SOt riRipkeseMBANNESN b cRéd tREPrRBIchTsIOEHH GGk W& d6RAHaBE: anti-
is renmoved vertically at the sane rate as

rhdedtive aoatingg bywheading sawsvat developabacampngitishs thps are useful in
Be3|st i nes is not a problemw th |arger

eBRRpapYLe ?fdpléé‘fei‘?mf’ﬂl rsﬁleﬁlcﬁs mcron), it can easily

| ead Ih‘%hdré a&aﬂl Itﬁé ineam%@o :%Tﬁusﬂ doRipiRe dtomPBkildklebicdSrom
si zes. THE | NVENTI ON Thepresent 1 nvention

the grmmmmmﬂmgmbp¢mrmfollgpmrs and m@md@ﬂ@rq@@sg)lved or
R N R AT T P —
a@fanwe%f H5%8 Bbui0.51109 Bk ERR, ?reqf@fumg%m Bhout®I£5% by weight,
detail, the inventive conpositions conprise a conmpound
andlegen mrd prefarably from about 1-4% by weight, based upon the total weight of
all ingredients in the composition taken as 100% by weight.

If the compound is a polymer, it is preferred that the average molecular weight
be from about 1,000-100,000 Daltons, and more preferably from about 1,000-25,000
Daltons. Preferred polymers include those selected from the group comsisting of
aliphatic polymers, acrylates, methacrylates, polyesters, polycarbonates, novolaks,
polyamic acids, and mixtures thereof.

Ifthe compound is an oligomer, it is preferred that the molecular weight be from
about 500-3,000 Daltons, and more preferably from about 5007 1,500 Daltons. Preferred
oligomers include substituted and unsubstituted acrylates, methacrylates, novolaks,
isocyanurates, glycidyl ethers, and mixtures thereof.

Regardless of whether the compound is an oligomer or polymer, and regardless
of the structure of the polymer backbone or oligomer core, it is preferred that the

compound comprise an acid functional group. The acid group is preferably present in

the compound at a level of at least about 5% by weight, preferably from about 5-90%
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the group consisting of polyners, oligoners, and
m xtures thereof dissolved or dispersed in a solvent

w@y®sem719The conmpound i s preferably present i nP@T©ES2005/012851

conposition at a level of from about 0.5-10% by

ek & Blit, ard e hidlpé prefer by ﬂbﬁ%bo&-ﬁS@?{%ZWeYﬁt,%Eed o the total
y we

even nore preferably from about 1-4% i ght, based

wgiglt aflibe egnpoungdehksintasd00% by weight direferredianidt greups are groups

SRR 2R SR L e oo
ol ecuhidfe JRirGR coRhokTions, aROMid b P00 da@k)io@élﬁed bya
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I's ‘an oligomer, it is preferred that the nol ecul ar
wei ghBechusefprofactiegnoups 0610} BROssBa withhihe present invention, it is also

BPEHE i B Qebrhd PPl SUO-SRRYY o AduPdgistive polymer or
HIpRHRE Gd bid Gfht @6ﬁt}éin;§tc]§|§tecﬁ%t Haepy At afe redNed Aomposed, or

i socyanurates, glyci ethers,” and m xtures thereof.
Faganst copyerted intlag presenchef aoagbund i s an ol i goner or

pol yner nd regardless of the structyre .of the

ol y narieiSiamRE st gt o frbtiielpGid droupd pdapprotected
atcﬁﬁéroﬁ&ecoﬁm&mf&e&omf}hés%%n%dﬁﬁérﬁs, ftﬁé_rlﬁbiaﬁfh@ib o@‘ﬁoﬁ#&éed acid

The acid group is preferably present in the conpoun
grouss th auptotastedaacid gasps is oot abbs b tevebayii 8;1, pndmeregreferably

LESManNY SO0y ver g and even more prefer bl

Pre of Fod b Ao oupe e a1 bapg. Gther  hart phanolyegr
(ighthatesuatargoamypaund ac inm;'ety)g Cmrzlphromophore can bre): bonded with the
compound (either to a functional group on the compound or directly to the polymer
backbone or oligomer core), or the chromophore can simply be physically mixed in the
composition. The chromophore should be present in the composition at a level of from
about 5-50% by weight, and preferably from about 20-40% by weight, based upon the
total weight of the compound taken as 100% by Weight.‘ The chromophore is selected
based upon the wavelength at which the compositions will be processed. For example,
at wavelengths of 248 nm, preferred chromophores include naphthalenes (e.g.,
naphthoic acid methacrylate, 3,7-dihydroxynaphthoic acid), heterocyclic chromophores,
carbazoles, anthracenes (e.g., 9-anthracene methyl methacrylate, 9-anthracenecarboxylic
acid), and functional moieties of the foregoing. At wavelengths of 193 nm, preferred
chromophores include substituted and unsubstituted phenyls, heterocyclic

chromophores (e.g., furan rings, thiophene rings), and functional moieties of the

foregoing. The preferred inventive compositions will also include a crosslinker.
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at wavel engths of 248 run, preferred chronophores
i ncl ude napht hal enes (e.g., naphthoic acid

woredokacy’yd at e, 3, 7-di hydr oxynapht hoi ¢ aci d), PCT/US2005/012851

het erocycl i c chronophores, carbazol es, anthracenes

(€. 9- ThprafeilRt 36@PSIRStlsoBhAGEL dtAYR, The preferred catalyst is an
9- ant hracenecar boxylic acid), and functional noietié€s

asid gensraton egbpartculady anbetpenidgeneraor ('BA Gihpothiwfie anddor non-

h h i ncl ud bsti.t d d tituted
iishy RLy PALT wpipiiees Skt b Ihopstbipe SERENE b pygtored
PAGORRSO8e ohf¥S ksalt? (Wo.f istianON slifoiRingt peeBudtbsdlftRates such as
foregoing. The preferred inventive conpositions wll

taiphenyil sdfandem aowafteAndrighenpl s fonuautridlated sixime-enidorsates (e.g.,

oI BB o AR CCOEY G, e Poe e chad D53 pilsblegiom

WERFEK RPN Adnhpangnd tetra-functional. Preferred vinyl
et her crosslinker's have the fornmula R-(X-O CENCH2)n,
wher eTlR cempeditiertseprefarahly tdempgise drone aheuts 0.1 %o foyawgight of

R crErats roroin b G St BaveiRhlRh el paced S5t e
D8l Qet of&@?_olat%ger Ah@BREABSIoNHE Bhe tomBbilbStaken as 100% by

(preferablyC andnore preferably - C10); al koxys
Yepgkt er ably C1-C18, and nore preferably Cl-Cl10);

carb ;.and conbj nations of. two or re aof the .
F or ogor AL EahREr i lnS e EoobieF o osLipBesdicpis p beincluded
1Bihe Eorip SBiidrs Rk Hedl, ITPidkll8plibie taliant aRfdeQM hignts, amine
group consisting of éthylene glycol vinyl ether,
hasesyendgdlssionppemetetsr i vi nyl et her, 1, 4-cycl ohexane

et her ur.es th

Anot HRTEE el Py o, B8 At P o ae formed by
sfil?lgg“hﬁp%@ﬂnﬁgrecﬂssg)lﬂﬁg Eﬁblep&ﬂnﬂ&@{ 6RAGhSk, {)ﬁg?ﬁft%lﬁgﬁﬁél%of in a
prefierred conpositions also” contaih a catalyst. e
quiteble solventeastahymeferablat ambient conditions and for a sufficient amount of
time to form a substantially homogeneous dispersion. The other ingredients (e.g.,
crosslinker, PAG) afe preferably dispersed or dissolved in the solvent system along with
the compound.

Preferred solvent systems include a solvent selected from the group consisting
of propylene glycol methyl ether acetate (PGMEA), propylene glycol methyl ether
(PGME), propylene glycol n-propyl ether (PnP), ethyl lactate, and mixtures thereof.
Preferably, the solvent system has a boiling point of from about 50-250°C, and more
preferably from about 100-175°C. The solvent system should be utilized at a level of
from about 80-99% by weight, and preferably from about 95-99% by weight, based
upon the total weight of the composition taken as 100% by weight.

The method of applying the compositions to a substrate (such as a
microelectronic substrate) simply comprises applying a quantity of a composition hereof

to the substrate surface by any known application method (including spin-coating). The

substrate can be any conventional circuit substrate, and suitable substrates can be planar
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#©E 881u3d ng or dissol ving the polynmers, oligoners,

m xtures thereof in a suitable solvent system
preferably at anbient conditions and for a sufficient
amount of tine to for a subst,antially honpbgeneous

di spersion. The ot her |ngred thts (e.g., crosslinker,
PAG are preferably d”sperse or dilssolved in the

sol vent system al on 'Tﬁﬁ cdﬁp und. Preferred

sol vent systems inc ude a solvent gel.ected fromthe
group consi sting

;%é

The crosslinked layer will be sufficiently crosslinked that it will be substantially
insoluble in typical photoresist solvents. Thus, when subjected to a stripping test, the
inventive coating layers will have a percent stripping of less than about 5%, preferably
less than about 1%, and even more preferably about 0%. The stripping test involves

first determining the thickness (by taking the average of measurements at five different

~ locations) of a cured layer. This is the average initial film thickness. Next, a solvent

(e.g., ethyl lactate) is puddled onto the cured film for about 10 seconds, followed by
spin drying at about 2,000-3,500 rpm for about 20-30 seconds to remove the solvent.
The thickness is measured again at five different points on the wafer using ellipsometry,
and the average of these measurements is determined. This is the average final film

thickness.
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of propyl ene glycol nmethyl ether acetate (PGQVEA)5
propyl ene glycol nethyl ether (PGVE), propylene glycol

wo2@sopyho et her (PnP), ethyl |actate, and m xtPRPCEES2005/012851

thereof. Preferably, the solvent systemhas a boiling
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about 100-1750C. e sol vent system should be utilized

fim thi¢kegeses.oThe peReISBIAPIRNS99% by wei ght, and
preferably from about 95-99% by wei ght, based upon the
total weight of the conposition taken as 100% by

wei ght. The net hod, of applying the conpgsitions to a

substrate (such ag a nambagd(qtgtrﬁlgmhg subg§trate) sinply

conpr i $esripplgy+ ng a—tuant+ty—eof—a—cofpogi tXornober eof

to the substrate sunfiiekaveyagerfilkniieknaspl/i cati on

met hod (i ncluding spin-coating). The substrate can be

anyconventional circuit substrate, and suitable

substrates can bepl anaror can include topography

(e. g. Thawpsshivkedlpysrs wilhalsebavetsnperishdight abEsubapdearfhe n value of
ubstr eS|I|c um nu u ,

e Ry gt dobfPe AL Y IR R, A proferably from

srvt el WiaRiAE Kk Will beleastiabBut J. L\Wnl p%f&laﬁﬁltﬂcdn@ about 0.2-
layers, dielectric layers (e.g., silicon oxidé), and

G) 8nat rthmwmenLgﬁy@fnw (gt 57 mhel Baun,r 248 m‘tmﬁéﬁaugé Tbe OD of the

s O IRt D b e B Bl o b Bt Sven more

ﬁl%%%lﬁ‘}b%hl 3&%%@0@ ufno at ﬂfé%@ve%n‘gﬁxsbf M6l % C’fS?t A8, 193 nm,

compound in the |ayer. nbodi nents where t
P8 ymed65ampl i goner i ncI udes a carboxylic, aci d ar oup,

and t crosslinker et her cr.osslinker

o1 osshTFIGE TS e P Shergiame Fan i PHFTED APy oS ety g the
ﬂé)drﬁ&ﬁ&elﬁaﬁlﬁﬂdtﬁﬁné PRcEQI mﬂr%xgﬁﬁlecﬁ?ﬁ&ok&i%@ dah BY @pped o the

e sufficiently crosslinked that

sk tlayet iaatl| spbsequently patterned by exposure to light of the appropriate
wavelength followed by development of the exposed photoresist. Advantageously, as
the photoresist is exposed to light, so is the inventive coating. Upon exposure to light,
an acid is generated from the PAG, and this acid "decrosslinks" the compound in the
layer. That is, the acid breaks the bond that was formed between the compound and the
crosslinker upon thermal crosslinking. When a carboxylic acid is the acid group on the
polymer or oligomer, decrosslinking results in the formation of the same polymer or
oligomer originally present in the composition as well as an alcohol and an
acetylaldehyde. This reaction is demonstrated in the scheme below (where R represents

the polymer backbone or oligomer core, and R' represents the remainder of the vinyl

ether crosslinker).
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about 5% preferably |ess than about 1% and even nore

.preferabl aboutPrQo@,an'gflg,e st roppi %test invol ves first

dReE% e .thi cknegss (RbLJL ta the average
neasur.e %/g)s at flwgatdlfferent Ioc t [ o
S.

| ayer. Th| s is the average init fil m °ﬁ?"'8‘t?91es
Next, a solvent (e.g., ethyl lactate) is puddl %go,L@,g;ngo,vem
the cured filmfor about 10 seconds, followed by spin

dryi ng at about 2,000-3,500 rpm for about 20-30

seconds to renove the solvent. The thickness Light Exposure

i smeasured again at five different points on the vvater PAG

using el lipsonmetry, and the average of these Y
urenents is determ anSl This is the average fg nal

fi,l mthickn .The anpdaig of stripgping is the
dbffer‘?ﬁceobetwveen vbbe s nirti al ard~biinal aver agg f I(- R
)%cknesses The percent stri ppdusginit@aH anount of

ipping \ %stripping ( X 100 initial average film
t hi ckness J The crosslinked |ayers will al so have
superior |ight absorbance. The n value of this cured

anti-reflective |ayer or coating wl|l be at I east
e it i he Siefae Sl At disSRbAG kg s fpimath egnventive

édaaﬁg@eaef&d&eawe@d&el@hbkh ThHEY, Qh@&ﬁé&‘c&ﬁpdéﬁﬁm@ €@ have been
Am 193 nm 248 nm 365 nm. CD of the cured

¢Xavyeadstw1ght ean he substantiadlyo(snd 5prnf¢rab;1ﬁr ebmpmly) fanpoved with
P P Y SRR G T ahih AR o
d¥¥klopers. Some of these developers are commercialized under the names PD523AD
(available from JSR Micro), MF-319 (available from Shipley, Massachusetts), and
NMD3 (available from TOK, Japan) developers. At least about 95%, preferably at least
about 99%, and even more preferably 100% of the inventive coatings will be removed
by abase developer such as tetramethyl ammonium hydroxide and/or KOH developers.
This high percent solubility in commercially-available developers after light exposure
is a significant advantage over the prior art as this shortens the manufacturing process

and makes it less costly.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The following examples set forth preferred methods in accordance with the
invention. Itis to be understood, however, that these examioles are provided by way of

illustration and nothing therein should be taken as a limitation upon the overall scope

of the invention.



248 nm 365 nm. After the layers are cured, further
steps can be carried out as necessary for the

w@20ositcrhar manuf act uri ng process. For exanpl ePCHUS2005/012851
phot oresi st can be applied to the cured | ayer and

subsequent |y patt SIAEERVLSANI METHODSI ght of the
appropriate wavel ength foll owed by devel opnent of the

lexposlediqoupesition. of Rerafmeliered $¥myl Edrer Cresslinker
photoresist is exposed to light, so is the inventive
coating. Upon exposure to light, an acid is generated
fromthe PAG and this acid "decro nks t he

pCATPOU In the layer. That is, the &~ O~F
0 aF wag ferped el ween t he cquound %ﬁﬁfﬁlg?

Bri ker upon t her mal crossllnk

carboxylsrc acid is the acid group Phe pol ymer or

ol i goner, decrosslinking results in the formation of \\‘
the same polymer or oligomer originally present in the=
conposition as well as an al cohol and an

acetyl al dehyde. This reaction is denonstrated in the
Fgchent4dhad ow (WBBAERr epr @8ents the pol yner bétkbone or
ol i gomer core, and Rlrepresents the remai nder of the

3 gvlnyl3é@ﬁ@r cro%@llnker)(]&soluble in solvent re It
L gg appre0|%%§d t hat er thi s decrosslinking has
urfed, the | ntive |ngs are rendered wet

devel opable. That is, the cured conpositions that have
been exposed to |ight can be substantially (and

pr ef eriphkfto@RRs @hdlel buf @Iy RinY 330-60 BRIk | 8f&d bottom flask.
aqueous devel opers such as tetramethyl anmmoni um

Tl;edﬁwcub@evaa mighsedOmitll b@@lno peEexio uSoierempve masszal gdly plaogsequickly

10 1n a v1acl%{)rrrre welg 6111|g|, fnd then glrlsfetzrlged toe%ﬁreﬁask w%lch contained 50 ml THF.

An alcohol solution in THF (20 ml) was added dropwise through an addition funnel

(about 15 minutes), and then heated to reflux until all of the Na was dissolved (about

30 minutes). The solution was light yellow and homogeneous. Tetrabromo durene

dissolved in THF (15 ml) was added to the reaction flask dropwise (about 30 minutes),

15 and allowed to reflux overnight. Upon addition, the mixture became heterogenous
(NaBr precipitates).

After cooling, the salts were filtered and rinsed with THF. The THF was

removed in arotary evaporator, and the remaining oil was redissolved in CHCl, (25 ml).

The chloroform solution was washed with water (2x25 ml), and then with brine

20 (saturated NaCl, 25 ml). The organic layer was dried by passing it over a bed of silica

gel. The solvent was removed. The product was left under vacuum for further drying.
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(avail able fromJSR Mcro), M--319 (avail able from
Shi pl ey, Massachusetts), and NMD3 (avail able from TCK,

wdapan)17devel opers. At | east about 95% pref er Bii/ySAD5/012851

| east about 99% and even nore preferably 100% of the
2. NVerwiptgs& PripaR@fondf T iflaeioRIONRH AYlileroCihasIBiERV el oper
such as tetranethyl amoni um hydroxi de and/ or KOH
devel opers. This high percent solubility in
commerci al | y-avai |l abl e devel opers after |ight exposure
|s a significant advantage over the prior art as this

TAI LED DESCRI PTI ON OF THRPBE . o
NTS th{ybLJ@ang—e*aﬂﬁ%es set fdPt ef erred
ds in accordance w ti#her N nvention. |t
undgfst ood, however, that these exanples are_x i deg
by way of ill ustration and not hi ng therein élnoQQy}‘/

taken as a limtation upon the overall scope of the
i nventi on. MATERI ALS AND METHODS 1. | n-house

o 2891580 Bt S 2 E RS el Gt (370 NG in
e’%}?er?4($ﬂn)8anﬁhpeafeaaﬁbm@e Wath acs@hftio%f%esi@ aetd chérid® (@grams)
3-neck, round bottom flask. The Na cube was

in cﬂn@em%)t Afﬂﬁea«hhteorp Hegnixtuge weehaatedrte rasloes foil ln@heirs.oR ¢sidual

ShEREreatoid by ilatiohu i biRER AR PEAER S gee NeoH
(té& 24 611 Qbash&d wtth%tém's’lﬂlﬁ) (2@ tﬁéa dﬁaﬁo@mﬁﬂyﬁb@@mgﬁesmm

hrough " an addi ti on funnel
sulfate. After removal of the solvent under pressure, light yellow oil was collected

(69% vield).

EXAMPLE 1
Polymer Composition Without Acid Sensitive Groups

A homopolymer of methacryloyloxy ethyl phthalate (28.9 mmol, obtained from
Aldrich) and 2,2'-azobisisobutyronitriie ("AIBN," 0.58 mmol radical initiator, obtained
from Aldrich) were mixed in 50 ml tetrahydrofuran ("THF," obtained from Aldrich)
under a nitrogen atmosphere and heated to reflux for 15 hours. The reaction was
allowed to cool, concentrated to about 25 ml, and then precipitated into 200 ml hexane.
After filtration and drying, about 8 grams of the remaining white powder were
collected. The polymer molecular weight ("Mw") was measured by using polystyrene
standards and gel perrrieation chromatography ("GPC") and was determined to be
68,400.

A 193-nm bottom anti-reflective coating was prepared as follows: A 3% solids
formulation containing ethyl lactate ("EL," obtained from General Chemical), the

polymer prepared above, 28% by weight Vectomer 5015 (a vinyl ether crosslinker
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(about 15 mnutes), and then heated to reflux until
all of the Na was dissolved (about 30 m nutes). The

waetoatiiiom was | i ght yell ow and honbgeneous. TePCHOSN®012851

durene dissolved in THF (15 m) was added to the
sainkd aonf Aaddchyr SAM%eby fbeiptt trifheVINlBSIum abghflate (a PAG,

allowed to reflux overnight. Upon addition, the

ehtsined Gomebldnshhwaspiepund ard fikpred thypegh Qil tmaiceer) endpping filter.

olin t he | ts re filtered and r.ins Wi t.h THF.
FRE i aR o TG B0 o P O s RS it Ve
r enai ThduboRt ForRiationti 83pinwdetel At 568 Bk @ a Bilibon flMtrate and
chl orof orm sol uti on was washed with water (2x25 m),

thae bakedrat W6PTC b tina dilng avene sinsed WHCEL tp3letarineTigsistance to the
9AN] dried, b ing, i bed of oo,
G gl BT Y2 Rt PR BB Gt bR P

atgBbeainge imiResed i fereldper tbimsthylbmehodiunh RydekRie or "TMAH,"
Preparati on of Trifunctional VinylEther Crosslinker

widhemnd¢r Bre3name BIDERAIY gbleinedifigh BRhédici® for aofs peeomds to

Sttt edPyp ficdetrin RO B arts THic,b EPioVisboys tha
B betidiH 8nti-PefHcBIB oatilg ﬁhd"%ﬁod(séﬁf%lt- redithfide, Atttbhhi iPEbuld bfly be

m xture was heated to reflTux for 1.5 hours. Residual
wedoved bparealkelinpudssielopertdfier exposaue, Thiskxempleshhws that a polymer

L uti ) hed with 10% Na 25 ml.). h )
i taaeiCSRodRR Brod i ho ar bRkt Jos e RniR RS hnking
gagsium sul fate. After renoval of the sol vent under

pressure, light yellow oil was collected (69%vyield).
EXAMPLE 1 Pol ymer Conposition Wthout Acid Sensitive

Frgsps

Initial Thickness After %
Thickness” | 20 sec. EL Rinse | Loss

Thickness After %
Exposure, PEB?, Loss

Thickness After %
Development Loss

(A) (/°\) (No Exposure) and Development
Q) Q)
619 590 4.7 712 0 65 90
2 Post-exposure bake
EXAMPLE 2

Bottom Anti-Reflective Coating Containing
Chromophore, Acid, and Dissolution Enhancer
Methacrylic acid ("MAA," 31.2 mmol, obtained from Aldrich), tert-butyl
methacrylate ("tBMA," 26.0 mmol, obtained from Aldrich), 9-anthracene methyl
methacrylate ("9-AMMA," 14.5 mmol, obtained from St-Jean Photochemicals Inc.), and
AIBN (1.4 mmol) were mixed in 60 ml THF under nitrogen atmosphere and heated to
reflux for 19 hours. The reaction was allowed to cool, was concentrated to about 35 ml,
and was then precipitated into 150 ml hexane. After filtration and drying, about 10
grams of a light yellow powder were collected. The polymer Mw, measured by using

polystyrene standards and GPC, was determined to be 23,800.

-11-



10

15

20

25

30

wWQ2@s5Aazobi si sobutyronitrile ("AIBN, "

Ahonopol ymer of net hacryl oyl oxy et hyl
mmol , obtained from Al drich) and

pht hal ate (28.9

0. 58 mMmuPCT/E/I005012851
initiator, obtained fromAldrich) were mxed in 50 ni

t et r ahyos fiug ftmlafibircontSRn A1 &P AME (obfaimed RABT Géheral

ni trogen atnosphere and heated to reflux for 15 hours.

Grrmicalh AGMEAVekSaingd @m&}e@l@ab@bﬁmlcmw&(ﬁp&aﬁmwml vinyl ether

Grrtp e Bl e Bie i MR Sy AR fifae

(fa?m &tﬁﬂe&ﬁb&%l&ﬁ&ﬁ}%as PRIpEred ahd SREBEhrokiz aPAL Wi endpoint
nol ecul ar wei ght was neasured by using

@](cﬁry gthy pmsdlrgqeaamhl’ﬂg} am@n@eWquéxan@am podymer weight. The above
t GPC! d determned to b

RSB0 NBY et b el PSP Bl 15 b

moeear ?ﬂe 3ptitA! don¥@nts At 4SS Bl Werel REABMERL 1eAg a variable angle

containing ethyl lactate ("EL," obtained from CGeneral
Dhaerascepiy ellisempist &HvéASE’r‘)eqmdr\ecre aigtevmmeQS%bbw weld.ghtand n =

VS et b T R BAGHRSARY A8 e
aRnRphH cﬂ% €yc(l@ nEfange B GIn@stkheQBcAltld ThY cR8 fiRh P8 [rﬁﬁlersed

and filtered throligh 0.1 -mcron endpoint filter.
in06IN TivksH salmdom@i anthickissyiessocousat] Howavies aftei tgh ﬁlm was

Th b f l.at t
Sporeip Bebe b AmERTry Rt Lath S e Tn gy il al aq Sapauent
PRAEposhR akt B5130C Fof 9&RENM, 13 T BLadle fs@l[fﬂle']ﬁ developer

reS|stance to the resist solvent, exposed to |ight for

2 seconds, heated in a post-exposure bake ("PEB") at

130C, and imTersed in d I r_ {tetramet hyl ammoni um
hydroxi de or "TNAH,' somﬁﬁhe name PD523AD,

obt ai ned f oMol SROYEAIDrop@HieR, BOGRBISohBodget 0SS! i nk

and renove the bottom anti-reflective coating. Table 1
bel ovwsskmlpolynets were prepared using the procedure in Example 2 and using

varying amounts of chromophore (9-AMMA) in order to demonstrate control of the
optical properties of the bottom anti-reflective coating while maintaining dissolution
properties. A 3% solids formulation containing PGME, PGMEA, 10% tetrafunctional
vinyl ether crosslinker prepared in-house as described above, and 4% triphenyl
sulfonium triflate PAG was prepared and filtered through a 0.1-micron endpoint filter.

Table 2 shows that by increasing chromophore loading in the polymer, optical

density, and substrate reflectivity can be controlled.

Table 2
9-AMMA | kvalue | nvalue OD/pm 1st Minimum Reflectivity at 1st
(Mole %) Thickness (A) | Minimum Thickness (%)
10 0.27 1.52 6.1 660 2.6
20 0.42 1.459 10.8 660 0.08
30 0.54 1.462 133 620 0.87

2 based upon total moles of solids in composition
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the bottom anti-refl ective coating had good sol vent
resistance, and that it could only be renoved by an

w@bkdalire devel oper after exposure. This exanpPEr/Bhmes012851

that a polyner having an acid-sensitive group i s not
required for the crossl imkAnMpIdesr osslinki ng process.
Tabl e 1 1Post-exposure bake EXAMPLE 2 Bottom

Ant i - Ref | ect | GempuativeGxample aiithi R@nojw B@ﬂﬁpﬁf)r e, Aci d
and DAssoI ut | i on Enha

oBRHBEYY EOMTRR R oL Hr oLy (o A raien At iRV ther

&ro§sﬁhﬁn vath Ppierelic r&dt abdafdt Ef&%e@u@ﬁél&ﬂ)crosshnkmg density to
9- anthracene rret hyl methacrylate ("9- AI\/MA 14.5 mol ,

mbwmtsi@@pmgdm@ptqimsﬁwgmtochem cals Inc.), and ATBN(

 modBbls Af G 1Y @@%568*;1??%5'@8%%661}%{!? Thlained from

HER), cmo%fa bOWRMatife PAY (TARSOL BWARE] ﬁfoﬁpl Mlaon Kagaku
about™ 35 and was then precipitated into 15

Ganrpany), $§ geams of Bl and @mwmwsr@tnmdmxmme@t Hrmnyjfether

et ieaye BErEsa Bl Fre drofiEh i an Enfihabeit gt Two
ARitRmal f&ﬁﬂuﬁaﬁo%&/&@ aﬁ@ Qr Qh Wwlechi QAT a8édeRRrboxylic acid ("9-

cont ai ning the %E (obt ai ned from Gener al
@ﬁérﬁ e mMAOb@ dlfm;dAidm‘h) @elwea:dded mbmqmpc)s;tlon to form

et r El%aéona'ag%i%gggt hey. cr os ﬁlg\'(ﬂe ﬁp}@?{eeg%m coated onto
ﬁl&’éJn‘%ﬁbé{fﬁ‘téSraJnﬁ Itl?én%aﬁé’cf’ ﬁ@aﬂ@ﬁ%‘ﬂeﬁﬁa@raﬁr@ﬁﬁo@%@@) Tmé 3 shows

prepared and filtered throu 1-m cron endpoi nt
the results obtained. In all cases, the bottom anti-reflective coating stripped completely

when rinsed with EL.
Table 3
Polymer | Crosslinker:PHS Bake PAG Chromophore EL Stripping (%
Ratio Temperature change in film
(°C) thickness)
PHS 2:1 150, 205 TAZ107 - 100
PHS 4:1 150, 205 TAZ107 - 100
PHS 2:1 100-205° TAZ107 9-ACA 100
PHS 4:1 100-205 TAZ107 9-ACA 100

® tests were carried out at 10-degree intervals through this temperature range.
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filter. The crosslinker and PAG anobunts were based on
pol ynmer wei ght. The above fornul ati on was spin coated

W@e003/150® rpm onto a silicon substrate and thePChuakm®ds/012851

at 1600C. The optical constants at 248 nm were
weasdimed using a vari abl e angl e spectroscopic

el li psoneter ("VASE') and were determned to be k 0.42
and n = 1.4589. The filmwas rinsed with EL to test
resis anceAto a(getsci)stUl S ivfentf After.a ricﬁse.andd sgi Neaid
dry c{rcl e, AnEERAETHAET USEFT |1 (RTRR e TLTB RGP dotigEs, sal
SopMitioh lcBipASingMer sed in 0.26 N TVAH sol ution, and

no thickness | oss occurred. However, after the film

was expuspaingdselecightiramn tha growe censisying @i golyimzerp dligomers, and
seconds and. under,went. a.subseqguent past-exposure bake

ot 1300¢ MBS LRSI i SRR S pBEEhE S B Ear fliEr than
devel oper . AR Erod Control of Optical Properties by

Pol ynmer Conposition Several polyners were prepared

usi nep Yihg gthasceabshinkerangxanpl e 2 and using varying
anount s. of ., chronmophore (9- in order t .
conorsrr s Bl AR orrorad B wretafinfiing fsolise o gispersed
bot t om antjhshiRfdoBeht #8tegpat i Nng whi l e mai ntai ni ng

di ssolution properties. A 3% solids fornulation

cont esaid eognrfeGiVion bedigret depelppable.af unct i onal vi nyl

et her crosslinker prepared in-house as descri bed

above, and 4% tri phenyl sulfoniumtriflate PAG was

prepas ed aryh dohlpositie of N5iaHD Baid cOmpodiisd ARNERIRPIBhg an acid
filter. Table 2 shows that by increasing chronophore
geoemiong in the pol yner, optical density, and substrate
reflectivity can be controlled. Table 2

3. The composition of claim 2, wherein said acid generator is a photoacid
generator.

4. The composition of claim 1, wherein said compound is not acid-
sensitive.

5. The composition of claim 1, wherein said acid group is free of protective
groups.

6.  The composition of claim 1, wherein said compound comprises

protected acid groups and unprotected acid groups, and the molar ratio of protected acid

groups to unprotected acid groups is from about 1:3 to about 3:1.

7. The composition of claim 1, wherein said composition further comprises

a chromophore.
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lbased upon total noles of solids in
conposi ti onEXAMPLE 4 Conparative Exanple with Phenolic

WO00pEr719 conpar ati ve exanpl e was prepared t oPCT/US2005/012851

denonstrate that vinyl ether crosslinking wwth a

phenoBi ¢ r ®hé EorfifsidHs L cRiiMVi, ddefeitf dali E¢1RBMophore is bonded with
crosslinking density to prevent stripping by

yhdeUnpeingt sol vent. In this procedure, 0.5 grams of

pol yhydr oxystyrene ("PHS," obtained from DuPont), 0.02
grans of a triazine PAG (TAZI 07, obtained from M dori
Kagake, Conmprédompdiitn@F&asn fwiekein 338 cMBMopHS e & PRehEIn said
of trlscarboxyfhenyl tr|V|n%I et her prepared in-house
GaavRosHoned adevigl of fremaboutt b Gadly veeight.Ibased epanrthe batploveight of

ilter. Two, additienal fo | ati ons were al so prepared
ﬁﬁC%ﬁ?SW“@%ﬁ%?ﬁ%%%ﬂ§y8ﬁﬁﬁggy|ic acid ("9- ACA" a
chromophore obtained fromAl drich) were added to the

conposition to forma bottomanti-reflective coating
for 2U8- nnlhe eomenpsiionyef clrim hswivreig ssidivinyt ethesatosshinker has the

i C and t hen baked at varying
J‘t% u%ﬁﬁﬁ%ﬁ'?%‘?ﬁm?@?@ Tabl e 3 shows the results
obt ai Reglselédfedrdm SRS @Bup tHBINRL P ByA Udd-dl8fis.ect i ve
coating stripped conpletely when rinsed with EL. Table
3 1t esach Xwtsr iadivadually gelsotied drom thedmgwe eotisisting wéladkyls, alkoxys,
through this, tenperature range. Ve claim, 1. /
conposi 1 ofUREPLCR R of (ocF SRPBLIan: pnd
devi cgg2-8ai d conposition conprising: a conpound
sel ected fromthe group consisting of polyners,
ol i goners, and
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m xtures thereof, said conpound conprising an acid

group ot her than a phenolic group; a vinyl ether
wee@ssliTnker; and a sol vent system sai d conpoReUs2eds/012851

crosslinker being dissolved or dispersed in said

sol vent. Syshe mmﬁr?iwbrp@ma@i&i 1.0,0Rh&einN@idVBiny] ether crosslinker is

e conposition of claiml, said

devel ble. 2.

z«%&ﬁfm@fﬁ giorp Rensitiagpd icdiyirge ahycat viayhether tiimethylglpropane
A 4] f_ claim? r e id acid

G fof 480 AR R Bt EES A Thecomposi i on

of claim1, wherein said conmpound is not

aci dsensitive. 5. The conposition of claim1,wherein
said acid group is free ofprotective groups. 6. The
co ntion of claim1, wherein said conpound

conpri se

gr oups,

conpgsi

and the ol a 3

to unprotected acid groupg
3:1. 7. Ttﬁ/ggzzggbtion %
conpaositiaq er cofipri
Con of claim7, wherein said

rokect ed aci d grewsg ] ngpateg%;go ci g~
' T ot ecl®éd aci griﬁbg//
om about 1:3 to about

+1, wherein said

nophore is
bonded with said conmpound. 9. The conposition of claim
7,wherein said chronophore is present in sa-€0

and mixtures thereof.

12.

13.

The composition of claim 1, wherein said acid group is a carboxylic acid.

The composition of claim 1, wherein said polymer is selected from the

group consisting of aliphatic polymers, acrylates, methacrylates polyesters,

polycarbonates, novolaks, polyamic acids, and mixtures thereof.
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conposition at a |level of from about 5-50% by wei ght,
based upon the total weight of the conpound taken as

wao@ssioyimei ght. 10. The conposition of clai mBCT/US2005/012851

wherein said vinyl ether crosslinker has the fornula

R- ( X-1@. CH=CHa)ethodWoeBimiRei § Sedreslétbnid GRubiiee, 0820 Pmethod
consisting of aryls and alkyls; each X is individually

eompsisingdhe pleps efie group consisting of alkyls, al koxys,
Carbox¥%mg%ﬂ9%%§%§%ﬁ%$'On%uﬁﬂmen or nore thereof; and

nis 088 £ P En" Gt cl ai m 10, wherein said
Vi nylapplhhed a 66:8p6difictk@rsaidSsusfate ghid @ofnpositibh So@pAKIAg:
consi sting of ethylene glycol vinyl ether, )
tri met hyl o ¢omesane selpeted figm the grevp consisting ef pphanerseoligomers,
di met hanol divig%# e%her a&ﬁ nm.xtures fhereof. 12..
The conposi ti o SrEFEPHPFeRh &g cRmRaiy Gl Syi&Hisicidgroup
a carboxylic acéther thah a phhotiegRRpt ti on of claim1,
wherei n said polﬁner i s selected fromthe group

'

consi st i nge whykdthgtesessinkss) ander s, acryl at es,

nmet hacryl ate | yesters ol ycar bonat e noyvol aks

ol yam & ot raeiR SRy 380 BEPRE! S8 Eb5Tmkr kR fhspived or
form ng a m cr o@kReiddanksid SbRbsisystem, sai d net hod
conprising the steps of: providing a substrate having

a surdressiinkiag phegompoand dhirod Fempesitian; sai d sur f ace,

sai d conpositipn conprising; co und sel egted..fro :
Che gPBHRTEsnit SomRgBeT SOtieiE € VB ob sipesed gtion ‘of said
m xtures thggRRitionsald conpound conprising an acid
group

contacting said composition with a developer so as to remove said exposed

portion from said surface.

15.  The method of claim 14, wherein said crosslinking step comprises

thermally crosslinking said compound.

16. The method of claim 14, wherein said crosslinking step yields a layer of

composition that is substantially insoluble in photoresist solvents.

17. The method of claim 16, wherein said crosslinking step yields

crosslinked compounds comprising linkages having the formula

18. The method of claim 14, where said exposing step yields a layer of

composition that is substantially soluble in photoresist developers.
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ot her than a phenolic group; a vinyl ether

crosslinker; and a solvent system said conpound and
wee@ssliTnker bei ng di ssol ved or dispersed in seCTUS2005/012851

sol vent system crosslinking the compound in said

conpogi. t i OThe ffMRdi STL1sifd 17,CORREHI dai@Rxpokild §Bp rbshlts in the
yi el d an exposed portion of said conposition; and

h?@ﬂfh@:@ﬁ thgbglad d )@6%6%@3@)@%8 the forgwle| oper so as to
renmove sai d exposed portion fromsaid surface. 15. The
met hod of claim 14, r@;reln Séﬁd crosslinking step
conprises thermally [cripsslinkfng saId conpound. 16.

The net hod of clain114: efeLn i @ crosslinking step
yields a | ayer of cggposi i onHt hat i|s substantially

i nsol ubl e in photoresist solvents. 47. The net hod of
claim 16, wherein said crosslinking step yields
crossl i nked conpounds conprising |inkages having the
formula 18. The nethod of claim14, where said i
exposAthg sFhepmyihed @f chrithalfle whefeie stig substraimist haticrpglectronic
Sﬁgs antially soluble in photoresist devel opers. 19.

S thod of claim 17, wherein said exposing step
results in the breaking of the bond (*) of the |inkage
having the fornula 20. The method of claim 14, wherein
sai d HubstTha wethed of tlabmci), sdieraimiseid subgtaiaiseselected from the

group consisting of silicon, aluminum, tungsten, tungsten silicide, gallium arsenide,

germanium, tantalum, tantalum nitrite, SiGe, ion implant layers, low k dielectric layers,

and dielectric layers.

22. The method of claim 14, wherein:

said substrate further comprises structure defining a hole, said structure
including sidewalls and a bottom wall; and

said applying step comprises applying the composition to at least a portion of

said hole sidewalls and bottom wall.

23.  Themethod of claim 14, wherein said substrate comprises an ion implant
layer, and said applying step comprises forming a layer of said composition adjacent

said ion implant layer.

24.  The method of claim 14, further comprising the step of applying a

phdtoresist layer prior to said exposing step.
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21. The nethod of claim 20, wherein said substrate is
sel ected fromthe group consisting of silicon,

WwW@bkwsiimmy tungsten, tungsten silicide, galli upeT/US2005/012851

arseni de, germanium tantalum tantalumnitrite, SiGe,

i on izl ank hRWRES of |fBMthikg dh eh@EbdlédtronaY 8trSctuf)dsaid method
dielectric layers. 22. The nethod of claim 14,

ontrrising:the steps efubst rat e further conprises structure

defini na .a hol apd structure i ncl uding sidewal |'s
and ePB%fil ngsﬁr&ehﬁvdn%gﬁ YHiSpl yi ng step conpri ses

appl ydp!ﬁgqﬁ@% cOPOstidd 96 dafd @ﬁrfit&a?sbldac&ﬁpéd1@6h %m‘pﬁ'sﬂlg a
hol e sidewalls and bottomwall. 23. The nethod of
claim 14, cenegosnd disaplyed obdispersed lceirﬁoh{egésfsmn,usmd compound

i mpl ant | id | yi t
formng o TogkstBiedEng t@%&‘ﬁﬁé??ﬁ’%ﬁ%&fﬁ’@ pers ligopsrs and
i npl ant | %ﬁimre@ﬁrere-gh%am%ﬂ%uﬁﬁ o6 ﬁhf}é caﬂbe(*ﬁLe‘{md group;

conprising the step of applying a p otoreS|st ayer
pr i orcrosslisking thexqogiongd st sqxd e@mpesithet ed of formng a

m croel ectroni,c structu a|d hod .c e
o epergpsing S ComnarRor o iatl &b & PR kR Shobund
appl ying a conposition to said surface said
conposi tion conprising a conmpound di ssol ved or
di spelsed The metoidvaintlaisy 86 ewhersii daid omprslimidng stapgcomprises
gele t ed ff§g1the ?roug consi sting of polyners,
slinlipe faid Yher eof, said conmpound
conpri3|ng a carboxylic acid group;

27.  Themethod of claim 25, wherein said crosslinking step yields a layer of

composition that is substantially insoluble in photoresist solvents.

28.  The method of claim 25, wherein crosslinking step yields crosslinked

compounds comprising linkages having the formula

[o CHs ]
[

29. The method of claim 25, where said exposing step yields a layer of

composition that is substantially soluble in photoresist developers.
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crosslinking the conpound in said conposition; and
exposi ng said conposition to light so as to

waele@sosshe nk sai d conmpound. 26. The met hod of PCHUS085012851
wherein said crosslinking step conprises thermally

cr ossig, nki Tk friddCNAUNds, WherelhshidRkprehObtep B8N in the
25, wherein said crossllnklng step yields a |ayer of

reskpegsof the hond& of thedutkegahaviag thy fomusa ubl e in
phot oresi st solvents. 28. The nethod of claim 25,
wherein crosslinking step yields crosslinked conpounds
conprising |inkages haying thg for la 29. The net hod
of claim 25, where er exp05| ng stn}p yi el ds a | ayer

I

of conposition that suQﬁxa ti soluble in
phot or esi st devel op rs 300 Th hed of claim 28,
wherein sai d exposi step results n-the breaking of

the bond (*) of the linkage having the forrmula 31. The
nmet hod of claim 25, wherein said substrate is a

m cr cdl. ect Flzmingthed of tctaame? 5, Izherein saideuhsithtofs & d¢neelggtronic
\A/g |n said substrate is selected fromthe group

U %tl ng of silicon, alum num tungsten, tungsten

sui ci de, galllun1arsen|de ger mani um tantal um
tantalumnitrite, SiGe, ion inplant l|ayers, |low Kk

di el e ri chllealyleﬁwd odrsthinyi Hl, edteréin shidysw grata s sefdeted from the

t hod of. 25, wh  tubetrato
TS e Bling o St WBF R R SRy 0B el Bl arsenice,

deRBhMAMN @Bl Wakth BnAREite SPQE, Syt layeRlow k dielectric layers,

and dielectric layers.

33. The method of claim 25, wherein:

said substrate further comprises structure defining a hole, said structure
including sidewalls and a bottom wall; and

said applying step comprises applying the composition to at least a portion of

said hole sidewalls and bottom wall.
34.  Themethod of claim 25, wherein said substrate comprises an ion implant
layer, and said applying step comprises forming a layer of said composition adjacent

said ion implant layer.

35.  The method of claim 25, further comprising the step of applying a

photoresist layer prior to said exposing step.
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sai d applying step conprises applying the conposition
to at least a portion of said hole sidewalls and

whoetsom7rml | . 34. The net hod of cl ai m25, wherkCTUSH0F012851

substrate conprises an ion inplant |ayer, and said
appl y3g1g stedpcoabRaticnast: formng a layer of said
conposition adjacent said ion inplant |ayer. 35. The
met hodsubktreteaangy 25, further conprising the step of

appl yi a bhotoresist, l.ayer,prior to said ex [

St op, sEYermdient PRl B spurrispE arbakidGgpound
adj acent  sgnshriuislinlabes havaigkht Etgful£onpri sing a
crossl i nked conpound conprising |inkages having the
formula 37. The conbination of claim 36, wherein said
substrate is am craoel ectroni ¢, substrate. 38. The

conbi nati on of cl aijmp37, mhé?@in spid substrate is
selected fromthe graoup cons!stingfof silicon,

al uni num tungst en| tungStergsuicr fe, gal | i um
arseni de, germanium tantalum tantalumnitrite, SiGCe,
ion inplant layers, low k dielectric |ayers, and
dielectric layers. 39. The conbi nati on of clai m 36,

wher e3n saykk dogthation oS8RI 36) it dinysdi GBhivdé B ainticroelectronic
phot oresi st sol vents. 40. The conbi nati on of clai m 36,
fubstr#ter conprising a photoresi st adjacent said |ayer.

38. The combination of claim 37, wherein said substrate is selected from the
group consisting of silicon, aluminum, tungsten, tungsten silicide, gallium arsenide,
germanium, tantalum, tantalum nitrite, SiGe, ion implant layers, low k dielectric layers,

and dielectric layers.

39.  The combination of claim 36, wherein said layer is substantially

insoluble in photoresist solvents.

40.  The combination of claim 36, further comprising a photoresist adjacent

said layer.

41.  The combination of:
a substrate; and
a layer adjacent said substrate, said layer comprising a mixture of:
a compound selected from the group consisting of polymers, oligomers,
and mixtures thereof, said compound comprising an acid group;
an alcohol; and

acetylaldehyde.
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41. The conbination of: a substrate; and a | ayer
adj acent said substrate, said | ayer conprising a

woroosatEg1of : a conpound sel ected fromthe groupCT/US2005/012851

consi sting of polyners, oligoners, and m xtures

theregf, sHidtoaMDIAIGNAS EIRMNPA 1, WHRELIREHiPEUbSrAE BUBicBlectronic
al cohol ; and acetyl al dehyde. 42. The conbi nation of

%llba’frar’ﬁMl wherein said substrate is a mcroel ectronic
substrate. 43. The conbi nati on of claim42, wherein
sai d substrate is selected fromthe group consi st i ng

of si43, conTheokiBiMkidh of t1B@S 42 RhekdiNeid /ibs@itk & sdRcted from the
gal | i um arseni de, germanium tantalum tantalum
g&rpup ponsjstigp Gé silicon, alwpinaim, thegstans tungsien Islhstld@l, gellipincarsenide,

er.s lectric. | 44. T a

R B gt fl R0, o o SR P R derers
drﬁdﬂa@étﬁéﬁa?bﬁ;t devel opers. 45. The corrbl nati on of
claimi4l urther conprising a photoresist adjacent

said layer. 46. A conmpound having the fornul a
44.  The combination of claim 41, wherein said layer is substantially soluble

in photoresist developers.

45.  The combination of claim 41, further comprising a photoresist adjacent

said layer.

46. A compound having the formula

‘/\o/\/o o >N
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