HYDROLYTI CALLY STABLE ORGANI C POLYMER MATERI AL FOR ORGANI C B SE ANR R
POLYMER ANTI - REFLECTI VE ( ARC) LAYER o
BACKGROUND OF THE INVENTION 1. Field of the Invention R
The present. invention relates generally to anti-reflective coating (ARC)
| ayers enployed within fabrications havinglreflective |ayers forned

therei n. MEYDROLYJICALYY STXBLRGREANICPOLYMER 9iZTERIAL FORMRGANIC
pol ymer anti-reflective coating (ARC) | ayers epployed within fabricati-ons

having reflective | ayer s POLYRIER BSVELREFLECTINGS CARDY) IXYER t he Rel ated
Art M croel ectronics fabrications are fornmed from

m croel ectronics substrates over which are formed patterned

m croel ectroni cs conduct or I ayers which are separated by - mcroelectronics
dielectric |ayers. In the process of form ng patterned

m croel ectroni cs conduct or I ayers within mcroelectronics fabrications, as
well as formng other patterned reflective layers wwthin mcroel ectroni Cs
fabrications, it is conmon in the art of mcroelectronics fabrication to
enploy an anti-reflective coating (ARC) |ayer fornmed interposed between:

1 | ank fl I f
(1) a blanket reflective layel LI UND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to anti-reflective coating (ARC) layers
employed within fabrications having reflective layers formed therein. More particularly, the
present invention relates to organic polymer anti-reflective coating (ARC) layers employed within

fabrications having reflective layers formed therein.
2. Description of the Related Art

Microelectronics fabrications are formed from microelectronics substrates over

which are formed patterned microelectronics conductor layers which are separated by

microelectronics dielectric layers.

In the process of forming patterned microelectronics conductor layers within
microelectronics fabrications, as well as forming other patterned reflective layers within
microelectronics fabrications, it is common in the art of microelectronics fabrication to employ an

anti-reflective coating (ARC) layer formed interposed between: (1) a blanket reflective layer from



-2- which is fornmed the patterned reflective |ayer, such as the patterned
conductor layer; and (2) a blanket photoresist |ayer fromwhich is
subsequently forned a patterned photoresist |ayer which is enployed to
define the patterned reflective |ayer, such as the patterned conductor

| ayer. Such blanket anti-reflective coating (ARC) |ayers are desirable

wi t hi n M GhieRteREMaD e afteRiel tldctnSlayet! ik ad h%aﬁkhgg lé@ﬂcﬁm?&ﬁ%;n%ﬁ\é@yg

reflections fromthe bl'anket reflective yer e ot oexpos

bl anket phtaikat photdtesistlages fraivetictsi sitdeqEntP iR med bl RREHRH PhoRrdstht AlyBERHicE &
| ead to i nhonogeneous phot oexposures of the bl anket photoresist |ayer and

an at t endemployetoptefine s pattetried refiectios lagst, e tRSjatterded cordudiaieiyedt Such
uniformty and reproducibility, which in turn leads to a correlating

conpr oni stelankfet ahtp-reflective comting éARES tayers atagesirable nithindthizrashdctronits fabriamibns
reproducibility. Al t hough bl anket anti-reflective coating
(ARC) | aysnce theyatbenufterstanding wivierreflevtionsofadre the Wankes rdflebtivedaydr svimnf r om any
of several anti-reflective coating (ARC) materials, such as but not
limted tBhaterxpgsing shetbianket photpessist layass which standing anave ceflectids wanléd pthatwisaind
organic polé%/rre,r anti-reflective coating (ARC) materials, organic polyner
ant i - r ef | 824 o/ @hemagensguy piratyexpasuses of the blanket pheteresist tayer andanatiendansr ni ng

anti-reflective cogtjng (ARC) |layers within mcroelectronics fabrications
si nce or gEHFRY °B’c‘ﬂ"3ﬂ%é£‘e %Eqm‘?d)eﬁmé%ﬁfr‘i}éAYGbgfﬁ“ﬂg‘h@A@“‘M@rfﬁa‘l@uﬁh‘}l%é”h&l}dﬂ ed
onto reflectiye layers wthin mcroglectronics fabricati,ons. through. use, of
ot hods ot SRS S0 AHRE, AAMBROTSS Of e RtEmes FRIGGHEE |hter B RY DO RieE 20
phot.or esi %Mﬁgﬁﬁﬁ upon those bl anket organic polynmer anti-reflective
coating ( aye¥‘s wi thin those mcroel ectronics fabrications.

VWhile anti-reflective coating (ARC) layers fornmed from organi c pol yner
anti- reflective coating (ARC) materials are thus desirable within the art

O et o A o b4 RS PR By Bt

formed engmid&didcti¥ntdd TabiricRti O PITR aly biieVerdl Aki0RHIEINE @PANY (WD) eAbdidN) Such as
but not limited to inorganic thin film anti-reflective coating (ARC) materials and organic polymer
anti-reflective coating (ARC) materials, organic polymer anti-reflective coating (ARC) materials
are often preferred when forming anti-reflective coating (ARC) layers within microelectronics
fabrications since organic polymer anti-reflective coating (ARC) materials may be coated onto
reflective layers within microelectronics fabrications through use of methods analogous or

equivalent to methods employed in forming blanket photoresist layers upon those blanket organic

polymer anti-reflective coating (ARC) layers within those microelectronics fabrications.

While anti-reflective coating (ARC) layers formed from organic polymer anti-
reflective coating (ARC) materials are thus desirable within the art of microelectronics fabrication,
anti-reflective coating (ARC) layers formed from organic polymer anti-reflective coating materials

are not formed entirely without problems within microelectronics fabrications.



- 3- In particular, it is known in the art of

m croel ectronics fabrication that anti- reflective coating (ARC) | ayers
when fornmed from polyi m de organi c polyner anti-reflective coating (ARC
mat eri al conpositions incorporating dyes, additives and solvents as are
appropriate to specific mcroelectronics faprications often suffer from
problenms including but not Ilimted to: (I)°void formation, such as pinhole
void formation, w t Hnrpattivalapail isiknoda imtigeaant of miprdejerannigs fabricatidnetbhi ari-
coating (ARC) layers; and (2) delam nation of the polyimde organic

pol ymer artflectigé ceating(ARC)dayengwhesRormedifrempolyimideldrgariepolymet ati-reflectivyer s
or bl anket photoresist |ayers interposed between which t'lhe organi c pol yner
ant i - r ef | €oBling:(ARG) inatgriglxRA@)posisipas canperating dyresd additivas| apdsolyents asgrevoi d
formati on within polyimde organic,_ polynmer anti-reflective coating (ARC

| ayers wi taRPFPDFiRte tospecific miaredleqteasiqsdahiricationsnften shider frem peblems iseludingibyenot
organic polyner anti-reflective coating (ARC) |ayers from adjojning |l ayers
wi thin ni digkeddet vlowpidsformatinm, suahias minhglecyoithtrsatierm Mathyp theipqlwimile arganig
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anti-refl egt i v§e§ ggé‘{‘ i&%g (ARICI:]) r! ayerros that the presentlh@nventpi gﬁhi g é

di rected. polymer anti-reflective coating¥ART)da e FoiadRirIRPrS Wl MR Selétiloflcsal s,

pol yi mi de organi ¢ polynmer material ~ conpositions and uses thereof have been

di scl osed fabridakionsuire untesivable axithire theand afsnit@blettradicofabrication since such problems
often contribute to difficulties in ultimately forming patterned reflective layers of uniform and

reproducible linewidth within microelectronics fabrications.

It is thus towards the goal of forming organic polymer anti-reflective coating
(ARC) layers within microelectronics fabrications with attenuated void formation within those
organic polymer anti-reflective coating (ARC) layers and with attenuated delamination of those
organic polymer anti-reflective coating (ARC) layers from adjoining layers within the
microelectronics fabrications within which are formed those organic polymer anti-reflective

coating (ARC) layers that the present invention is directed.

Various polyimide organic polymers materials, polyimide organic polymer material

compositions and uses thereof. have been disclosed in the art of microelectronics fabrication.
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-4- For exanple, Mieller et al., in US. Patent No.
4,927,736, discloses a series of hydroxy polyimde organic pol yner
materials and a series of high tenperature positive photoresist
conpositions which-my be formed fromthe series of hydroxy polyimde
organic polynmer materials. The hydroxy polyimde organic polynmer materials
may be synthesized by condensation of an -afpropriate hydroxy substituted
anmi nophenol with an B@Wx@i\ixﬁieameﬂémlay,dh 8. RPler: NdT4D27!786) @xdodeeh YermdsdE
organi ¢ polynmer materi al ich may be incorporated into a high tenperature
posi tive plydtaxyglydmidecnparic polgmerf materiaih anda saies b€ high temsbratute @sitive photoresist
tenperature positive photoresist |layer which in turn may be devel oped with
an aqueousompositidas whishenay be formed from the series off ydeaiyi polyomide rgahic palyraer. , i n
U.S. Patent No. 5,320,935, discloses a nethod for formng a series of

pol y(am depatesidls Bhebydrowy pelyimideergasic elymies matevials gnaydredamthesizedrbyropptiensgtion
groups, where the pol y(am de)i m de precursor polymer materials may be

enpl oyed \@ftaniappropgate hydrgrarsabuiteted puinepberiol with grgppropriaia diantrydsidgitg form a

t enper ature photoresist conpositions in tyrn exhjbit excellent, shelf

stabi | i ty BHEPYRAYIPHIS 8N Polympt fpaterial which may be incorpopaterhintaa high tempesgture

[ ., i U S.. Pat t No. 5,342,.73 i.ch i | ated.t d - i d
Siih U's iositiR phRioret s3tpeaion Hom Lty b RBEE £ BIEAEPRE T P REREL | va
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within US. Patent No. 5,342,739. The negative photoresist conposition
additionally enpl oys a qui nonedi azide in conjunction with a

pol y(ami de)im de pregi&alonP MauiBE: AIBIETisbade ﬁ@rmémspﬁgabée\ga ethod for
f stabrlity and the good

phot oresi st conposition having the excel [ ent _ shel _ (
phot osensi fotriink Y% series of poly(amide?imic_ie #e&ur§ Dofnied nfab@iaRHavial pBhdahPRYREtypABAYES
fabrication are nethods and materials through which there may. be forned
organi ¢ poryipy, whietd the @blyeshid¥emide prdcitsot Ailnet MXRFiSls Wal e Bmployed within high
temperature photoresist compositions. The high temperature photoresist compositions in turn

exhibit excellent shelf stability and good photosensitivity.

Finally, Katou et al., in U.S. Patent No. 5,342,739, which is related to and co-
assigned with U.S. Patent No. 5,320,935, disclose a method for forming a negative photoresist
pattern employing a negative photoresist composition formed in part from the poly(amide)imide
precursor polymer materials disclosed within U.S. Patent No. 5,342,739. The negative
photoresist composition additionally employs a quinonediazide in conjunction with a
poly(amide)imide precursor polymer material to form the negative photoresist composition having

the excellent shelf stability and the good photosensitivity.

Desirable in the art of microelectronics fabrication are methods and materials

through which there mav be formed organic polymer anti-reflective coating (ARC) Iayers within



-5- mcroelectronics fabrications, where the organic polyner
anti-reflective coating (ARC) |ayers when forned within the

m croel ectronics fabrications have: (1) attenuated pinhole fornmation
within the organic polynmer anti-reflective coating (ARC) |ayers; and (2)
attenuated del am nation of the organic polynmer anti-reflective coating
(ARC) layers froml ayers, adjoining the organic polyner anti-reflective
coating (AREyoslepironiss fabricationsowherashe ¢rganie pelymienentyisrtiverreating ARE b lagers
invention is directed,. . . " SUMMARY OF THE
| eNTI G Yher foréd Witin the masrp?lﬁgtfor%jf@lacats?nstha@eip(ﬂk@t&waﬁegvameofﬁrménqrb
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att enuat ed; I naet of the organic polyner anti-reflective coating
(ARC) | ayepg&#i??rhp@%cgéhs' adj oining the organic polynmer anti-reflective

coating (ARC) | ayer. A third object of the present
invention is to provide a nethod in accord with the first object of the
present invention and the second object of the present invention, which
method is readily commercially inplenented. In accord

with the objects of the presenSUMMARY OF THEEINVENTROOVi ded by the present
i nvention a nmethod for formng an organic polyner anti-reflective coating
(ARC) layer within a

A first object of the present invention is to provide a method for forming an

organic polymer anti-reflective coating (ARC) layer within a microelectronics fabrication.

A second object of the present invention is to provide a method in accord with the
first object of the present invention, where the organic polymer anti-reflective coating layer is
formed with attenuated void formation within the organic polymer anti-reflective coating (ARC)
layer and with attenuated delamination of the organic polymer anti-reflective coating (ARC) layer

from layers adjoining the organic polymer anti-reflective coating (ARC) layer.

A third object of the present invention is to provide a method in accord with the
first object of the present invention and the second object of the present invention, which method

is readily commercially implemented.

In accord with the objects of the present invention, there is provided by the present

invention a method for forming an organic polymer anti-reflective coating (ARC) layer within a
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-6- fabrication having a reflective |ayer forned therein, as well as the
fabrication having both the reflective |ayer and the organic polyner
anti-reflective coating (ARC) layer formed therein. To practice the nethod
of the present invention, there is first provided a substrate. There is
then formed over the substrate a reflectiveg Layer. There is then forned

upon the refl.e f ' RC)
o B A TR e SR o
for ned fro r | I _ r T
which is nopeene o '? Q‘t%*gﬂlﬁ%“&"teid?t’ﬁ?é%*éﬁ°§n dORCATE TR théein. To
present in ﬁ@ﬁé&dﬁ £omhép en't ut@ttﬁéreqtereﬁ ﬁr&tlﬁbvxaé’d Dutbstiefe. ITheidietheho a
m cr oel ect oni cs F ricati on or nmed accord with the nmethod of the

present i Nkgiieli QQer the substrate a reflective léSJ%Er TherB s thetDRemee 0pby theqefldetiveragersmon
the organic polymer anti-reflective <coating (ARC) forned through the

met hod of bhAnRMRHRME: dnfivefdios coatlbd AREY layen twireesihe orgamjcepolyméri anki-reflective
subsequent |y phot ol i t hographi cally exposed and devel oped to form a
patterned ceiingqARC)dayer isyformedifroin axeoygdnic polpheryanti-rafeciive soatingrtaRIC)l raaterial
for formng a patterned reflective layer fromthe reflective |ayer.

The pr esentwhichvienot suscaptibleitd ashydralysisreactioor The methag oftheprgaent elvs@ql%rer
anti- reflective coating (ARC) layer within a fabrication having

ref | ect i vecoatpmplatesranfebrication.siunh asbiasrmet limited tﬂ@@tﬁf@el?}ﬁ!%tﬁérfat{iﬁ@ﬁmfb &omedin v e
coating (ARC) layer is formed with attenuated void formation wthin the
organi ¢ pokgensd vaththe methodcafithepresrnt FW@“‘(%RC) layer and with attenuated
del ami nation of the organic polyner anti-reflective coating (ARC) |ayer
from | ayers adjoining the organic pol yrrer anti-reflective coating (ARC

| . Th hod of h th

by’ empl oy ng when { of HERRERSUBFUAE v s pahEie grapfie o OB BEERARINERY
|

ot suecepEPEIE ¢S Bh ﬁfg}ﬁ? Birbagis &‘Lﬁ?‘aﬁt.oﬁﬁ el iidon ‘H“e?%rar?@*ﬁg‘g‘ o
organi ¢ polwiar; adeqlidhty PhblofithogPhlcddfly exposed and developed to form a patterned

photoresist layer which may be employed as an etch mask layer for forming a patterned reflective

layer from the reflective layer.

The present invention provides a method for forming an organic polymer anti-
reflective coating (ARC) layer within a fabrication having a reflective layer formed therein, where
the organic polymer anti-reflective coating (ARC) layer is formed with attenuated void formation
within the organic polymer anti-reflective coating (ARC) layer and with attenuated delamination
of the organic polymer anti-reflective coating (ARC) layer from layers adjoining the organic
polymer anti-reflective coating (ARC) layer. The method of the present invention realizes the
foregoing objects by employing when forming the organic polymer anti-reflective coating (ARC)
layer an organic polymer anti-reflective coating (ARC) material which is not susceptible to 2

hydrolysis reaction. By employing when forming the organic polymer anti-reflective coating
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-7- (ARC) | ayer an organic polymer anti-reflective coating (ARC) materi al
which is not susceptible to the hydrolysis reaction, there is provided an
organi ¢ polyner anti-reflective coating (ARC) layer which is not
susceptible to reversible noisture sorbtion based depol yneri zation
degradation of the organic polyner anti-ref]ective coating (ARC) materi al
and noi sture desorbtion based repolyneri zat{ on of the organi ¢ pol yner

anti - ref | €aRC)dayenan pregnicAREmerantHrefidctivihcanting 6ABE) material yvhichas vizf, susagphiblago
but not limted to pinhole voids, formed within or through the organigc

pol ymer  4ke hydrelysie teactien, dhere iswjoyidedyn pegpaie polymer agti-gefleghyacaatiag ?&P\Cb hger
organi c polynmer anti-reflective coating (ARC) .| ayer frornrlayers ac(:ljj Qi nipg
the or ganivdighois potsusgentible tofneesssiblgancigure seeptioameyed degplymerization degradation of the
The met hod of .the present invention is readily cgm*rer cially i Le nted. As
i s il ustorganigipelympr sntrredegtivercopingl Adploantsa#2ad SioItwg dﬁﬁ@é@ﬁgﬁ) #F%ent i on,

mat eri al s through whic may be forned an_organic.po r _anti.-r.eflectiyve
Coat | ng. ( ARRSIREFaRon of thecuERmnpe HopT e HEARUE Sort R et B oS
general ly knpwn. . Thus, the .net.hod ) [ AN ' ' '

comer ci ali%fS ﬂiﬁ*’é&@ﬁi B%tr]{“g{%%c}?r%“g‘%lea 5 |scgq['ﬁ§§ tgllnl gnrgﬂgguggféi%gg?’@gb{) yer
and an or i : o Vel d-EG1 A ARG eahi LABGedAdgE£I N
" accor d BT RIRRYY Bfna A Ol R 2 B e A e 4Rl i e e

BRI EF DES SEAWeNGSjoining th ic polymer abffireflBItRE (cBatideq@ART)ES
and advan?aggggé ﬁkﬁgygﬁésent gﬁoﬁ?fl%n eaorr%an&cn%%%lrgt ood wthin thege(cont)ext
of the Degggdption of the Preferred Enbodiment, as set forth below The
Description of the Preferred Enbodi nent is understood within the context of
t he acconpanying draw ngs, which forma material part of this disclosure,
wher ei n:

s

The method of the present invention is readily commercially implemented. Asis
illustrated within the preferred embodiments of the present invention, materials through which
may be formed an organic polymer anti-reflective coating (ARC) layer in accord with the method
of the present invention are generally known. Thus, the method of the present invention is readily
commercially implemented to form a fabrication having a reflective layer and an organic polymer
anti-reflective coating (ARC) layer formed therein in accord with the method of the present

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features and advantages of the present invention are understood
within the context of the Description of the Preferred Embodiment, as set forth below. The
Description of the Preferred Embodiment is understood within the context of the accompanying

drawings, which form a material part of this disclosure, wherein:
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- 8- Fig. 1 shows, a chem cal reaction equilibrium
illustrating a polyamc acid polynmer material dehydration condensation
reaction to forma polyimde polyner nmaterial, and the polyimde polyner
material reverse hydrolysis reaction to formthe polyam c acid polyner
mat eri al . Fig. 2 shows a &henmical reaction equilibrium

AR R e GRS O
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p
a series of,.schematic cross-sectional diagrans illustrating the results of

formng, in accord with a general preferred enbodi nrent of the present
i nvention which conprises a first preferred enbodi nent of the present
invention, a patterned reflective layer from a blanket reflective |ayer

within a mcroel ect r gy @SshbakhichehicelTeddtion @qailiBHeH ilRGtratinADeHhdamiRsPh¥re
anti-reflective coating (ARC) -l ayer fornmed from an organic pol yner

anti - ref | eadateril detydtdgedatiohRedctivatte ford a polyatifsantnoyhehol tfd8 i efe@érial, and the
i nvention. Fig. 7a to Fig. 12 show a series of schematic

Cr 0Ss- sect polyattheirmigoptigsol pdlyaer miterig revene hydsagehationf debompoditgon teactmaoform
with a nore specific preferred enbodi nent of the present invention which

conpri ses &hesatioradcipspherslmederiatbodi nent of the present invention, a series
of patterned reflective layers froma series of blanket reflective layers
within an integrated circuit microelectronics fabrication while enploying

a pair of organic polyner anti-reflective coatjn )
P g P P¥g. 3 shows an ultrav?o et spectrum og’ a golyorthoaminophenol polymer material

obtained incident to polymerization of orthoaminophenol.

Fig. 4 to Fig. 6 show a series of schematic cross-sectional diagrams illustrating the
results of forming, in accord with a general preferred embodiment of the present invention which
comprises a first preferred embodiment of the present invention, a patterned reflective layer from
a blanket reflective layer within a microelectronics fabrication while employing an organic
polymer anti-reflective coating (ARC) layer formed from an organic polymer anti-reflective

R coating (ARC) material in accord with the present invention.

Fig. 7a to Fig. 12 show a series of schematic cross-sectional diagrams illustrating
the results of forming, in accord with a more specific preferred embodiment of the present
invention which comprises a second preferred embodiment of the present invention, a series of
patterned reflective layers from a series of blanket reflective layers within an integrated circuit

microelectronics fabrication while employing a pair of organic polymer anti-reflective coating



-9- (ARC) layers forned froman organic polyner anti-reflective coating
(ARC) material in accord wth the present invention.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present

i nvention provides a nethod for formng an organi c-polyner anti -
reflective coating (ARC) layer within a fabfitation having a reflective

I f t h ti-ref t

(ARO) 1 ayer G Bufing w%?’wm P e e A - VT REEE Gt AT, Fehoeord
organic po&%me&ﬁ%& ctl ve coating (ARC) l|ayer; and (2) attenuated
del am nati on 5 poI ymer anti-reflective coating (ARC) |ayer

froml ayers adjoi ning the organi c polyner anti-reflective .coating (ARC

| ayer. The method of the present invention realizes the foregoing objects
by enpl oyi ng when form ng the organic polyner anti-reflective coating

(ARC) layer an organic polyner anti-reflective coating (ARC) material which

i's not susceptible toprSOXIPTION OF 'THE PREFEISRED EMBODIMHENETSf orm ng the
organic polyner anti-reflective coating (ARC) layer an organic polyner

anti-reflective coating (ARC) material which is not susceptible to a
hydrol ysis reaction, there is provided an organic polynmer anti-reflective

coating (ARC) |ayer Mb:&ﬁedt&nmtlorsﬂufwﬂﬁiahieﬁloﬁ(foﬁmmﬁigtanairgi]ﬂdp&#mw gntiand
dehydration i nduced degradation within the organic polyner anti-reflective

coating (ARGpcthwaymating{ARC) Rgetswitldn a fdbricatiintavinguaieflesivb ldyenfarmed thetdig ovliepe
pi nhol e voids, fornmed within or through the organic polynmer anti-reflective
coating ( mrgarﬁn/mlymerr artReflectivarcoatirg (AR C)flayen & formehwizth:pd) smenuated void
anti-i'eflective coating (ARC) layer from |ayers ad‘hgl ning the organic

pol ymer anfarmatien éietbin\/cge @micr@lm@ytwg@ﬁéﬁve coating (ARC) layer; and (£ apjenuatad
under stand .t he, preferred enbodi nents .of the present nventl on there_.is
first s homﬂelﬁrﬁmﬁl@n ofjthg ogAN ROAymﬁ%réaetrp%wnéamqtms .(N}&) . 4yreu§@ma\%>feﬁ°gadaommg the

pol yami ¢ agrl'g%ni% po¥ rTn‘xaerr agg tregiectlve l:oatmg (ARC) layer. The method of the present invention realizes

the foregoing objects by employing when forming the organic polymer anti-reflective coating
(ARC) layer an organic polymer anti-reflective coating (ARC) material which is not susceptible to
a hydrolysis reaction. By employing when forming the organic polymer anti-reflective coating
(ARC) layer an organic polymer anti-reflective coating (ARC) material which is not susceptible to
a hydrolysis reaction, there is provided an organic polymer anti-reflective coating (ARC) layer
which is not susceptible to sequential hydrolysis and dehydration induced degradation within the
organic polymer anti-reflective coating (ARC) layer which leads to: (1) voids, such as but not
limited to pinhole voids, formed within or through the organic polymer anti-reflective coating
(ARC) layer; or (2) delamination of the organic polymer anti-reflective coating (ARC) layer from

layers adjoining the organic polymer anti-reflective coating (ARC) layer.

To better understand the preferred embodiments of the present invention there is

first shown in Fig. 1 a chemical reaction equilibrium illustrating a polyamic acid polymer material I



- 10 - dehydration condensation reaction to forma polyi m de pol yner
material Il, and the polyimde polyner material |l reverse hydrolysis
reaction to formthe polyamc acid polymer material I. Wthin the chem cal
reaction equilibriumof Fig. 1, the-polyamc acid polymer material |
dehydrates under the influence of heat to fogm the polyimde polyner

mlfjféi s ?'GP%%@?C?*ﬁ%éwgﬁnﬁaﬁ@'* PG o8t R oD el HO S G asivimide: o
ant et | BEBPA bl Ryl s tE Bl B BB E B st £ o
an Oeilp(Ts g)glt{ﬂg t%(‘ i1 n% %x:cg(%rb r‘gﬁ&ﬁ%ﬁhéﬂrﬁgf%t%% %gﬁ?@ % lé%f’f rﬁ%}x%%}ﬂé ! acid

pol ymer nefeydrifes ufdlrthe Bfludde _oPHéa?( ?@F&rnﬁ% ‘ao@g%iiﬁgg{)l(ygﬁ gﬁfa%e@ihl 1; whife fher med

;
within the organic polynmer anti-reflective 'c RC) layer. en the

organi ¢ pQJolimideddtymdr ohdi el i.uvlmdegga;t@é ReydrByEis réRYSH irl the pP4BRRBIAMidtirea8 FHEH

wi th a photoresist 1ayer and bake 0 cure the photoresist layer, as is

convent i onh¢ poifamizachl polypherhatedatilect roni cs fabrication, the polyanc acid

pol ymer material again dehydrates to formthe polyi mde polynmer material.

The noi sture entrapped within the polyimde polynmer material incident to

t he pol yam c acid polymer material to polyimde polyner nmateri al

dehydrati on react i onWhempamotgaaicipolynen anti-seffectied eoating (ARGH layemip foratedrof 2

assists in: (1) formng voids wthin or through the polyinde organic

pol ymer arfompositioa coinpasio® applyimidaroymenyateriabsuch 23 thegrolsamidepolymer magerial 11,

pol yi m de organic polyner anti-reflective coating (ARC) |ayer fromlayers

adj oi ni ng AMHExpeteditanmbiest gaisture pothy ferm effumidisy, aaolsapec w};wlmg\er( mpgeyial, such

| ayer. . .. In order to attenyate void formation withjin .

or gani ¢ pdiSyRPOlRRIC At RabERGTRALERA L lﬁgom’eipe@m %&rgawlxraeraa@flgﬁ e

del am nat Ic%gtix?gf (&8?&'}!& %Lxgn fhe o?gr]aFnllé 6061‘;r|r1eerca:[nltiyrgﬂgc(t)i% %Qﬂin&’?ﬁﬁ)c)' layer is
subsequently coated with a photoresist layer and baked to cure the photoresist layer, as is
conventional in the art of microelectronics fabrication, the polyamic acid polymer material again
dehydrates to form the polyimide polymer material. The moisture entrapped within the polyimide
polymer material incident to the polyamic acid polymer material to polyimide polymer material
dehydration reaction, upon heating to a sufficiently high temperature, assists in: (1) forming voids
within or through the polyimide organic polymer anti-reflective coating (ARC) layer; or (2)
delaminating the polyimide organic polymer anti-reflective coating (ARC) layer from layers

adjoining the polyimide organic polymer anti-reflective coating (ARC) layer.

In order to attenuate void formation within organic polymer anti-reflective coating
(ARC) layers and to attenuate delamination of organic polymer anti-reflective coating (ARC)
layers from layers adjoining organic polymer anti-reflective coating (ARC) layers, the present

invention provides that an organic polymer material from which is formed an organic polymer



| ayers fromlayers adjoining organic polynmer anti-reflective coating (ARC
| ayers, the present invention provides that an organic polyner materi al
fromwhich is forned an organi ¢ pol yner

- 11 - anti-reflective coating (ARC) layer is an organic pelynmer material
which is not susceptible to a hydrolysis reactlon Such organi c pol yrrer
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t han noi sture as we a4
addi tion I t _
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that a pargresedt mibotichaniy @@éx%aﬂé g8 her Hﬁie\ﬁaﬁ'for‘?déﬁ'thfo%h @%de\&?ati‘éﬁ%dcﬂ@ni&ﬁ@x
material from which may ormed”an organi c polyner "anti-reflective

coating (ARK réaryied ptodues @it thdnt Moistube; apivefl as sdnic PoBeherRiters folfedthesait
invention is a polyorthoam nophenol organic polyner anti-reflective

coati ng (AKGjtiomgiodyrarizatidn cdaetiorsal reaction equilibriumillustrating an

ort hoam nophenol material dehydrogenation reaction to forma

pol yor t hoam nophenol polyner material, and the pol yorthoam nophenol

pol ymer material reverse hydrogenati on deconposition reaction to formthe

or t hoani nophenol mat Bfithi the ipseferned gmbadirm¢ngs ofxhe present invention, it has begnsfougd seen
in Fig. 2, an orthoam nophenol material I1]l is dehydrogenated vvhen formn

a correspmpﬂ@ewwmhawwéﬁhéwa ls@r%pqlm@rapaﬂe apLvesCoptiag 9&8@@&%&1
t | tracted f the th |

Tt or i al CpmaicigaY Be s &8 jicoyh e grt A %’qraaaé’?@?kgﬁ’%f”" st Witk

el T oot C%h%“ag%&?rﬁécf%%%%ﬂm%ﬁeoﬁfaﬁérﬁ?% b Ve iga n&mf oSl ede blfmer

deconposi tin?x-reﬂectwe coating (ARC) material. A chemical reaction equilibrium illustrating an

orthoaminophenol material dehydrogenation reaction to form a polyorthoaminophenol polymer
material, and the polyorthoaminophenol polymer material reverse hydrogenation decomposition

reaction to form the orthoaminophenol material, is shown in Fig. 2.

As is seen in Fig. 2, an orthoaminophenol material III is dehydrogenated when
forming a corresponding polyorthoaminophenol polymer material IV. Since hydrogen is quite
volatile and readily extracted from the polyorthoaminophenol polymer material IV, and hydrogen
is typically not adventitiously present when processing microelectronics fabrications or other
fabrications having reflective layers formed therein, the reverse hydrogenation and decomposition
reaction for forming the orthoaminophenol III from the corresponding polyorthoaminophenol IV,
as illustrated in Fig. 2, is generally exceedingly negligible. Thus, there may be formed from the

polyorthoaminophenol polymer material IV as illustrated in Fig. 2 an organic polymer anti-



reaction for formng the orthoam nophenol 1l fromthe correspondi ng

pol yort hoam nophenol 1V, as illustrated in Fig. 2, is generally
exceedingly negligible. Thus, there nay be formed fromthe
pol yor t hoam nophenol polynmer naterial 1V as-illustrated in Fig. 2 an

organi ¢ polyner anti -
- 12 - reflective coating (ARC) |layer with att¥huat ed void fornmation within

the organi r‘éﬂ@&iv)é%ﬁmﬁgﬂ'(tAR(T)) fag & Ve étYéﬁuEt@é‘R/bl'a%x(rm \L:ﬂﬁﬁ" eYgantt p8lymer anti-

attenuat ed del am natioh e organi c polymer anti - ective coating
(ARC) | ayefeflbdtRidcoatifl ARC) RyéH and WilkatRhGAE GelRAInd iR oPt'BE ordatld pftdrhernti-
coating (ARC) |ayer. Wthin the chem cal” react’ on

equi | i bri uﬁﬂb&tiv@%ﬁt&@@\ﬂ@) Yél' ffdrd lay&rs atifotiy i RsgdRic @ytelemnweﬂéumewamg
ort hoam nophenol materi al and the poly orthoam nop enol pol ynmer material

|V may be @RBCylyaever al groups as are corrrmnl y enpl oyed within

ort hoam nophenol syntheses, provided that they do not appreciable inpede

t he pol yort hoam nophenol polynmer material polynerization reaction as
illustrated in Fig. 2. Such groups Rl and R2 may include, but are not
limited to hydrogen, V*éthuytheg%gmwsl lmmoaregmhgmwummstrmétwnmnﬁgnz yvthe BouasnB1R2
each equal h dr oge Under circunstances where RL and R2 each equal

hydr ogen, at%mcthg srtymmanhqnol matefipldEh and she pely omepamimmhencd polynies magarial

Fo 2 i [ M%Q 31 OF GG oS A cApRIoaH AR i e hennaRTens, gstaaﬁ'hgses

pol yrer  mabevidaf o By o rrcﬁat piiFiabfebedethE bty S RREH RIS RO PP ca 1

Coat i ng (AR EIRAEPRPURrRN oF HnPeRs e Amehi ea%é&"ﬂ@[@ ma? i%segu't%?et note

(ARG 1 ay st tetbroden, At RIS ol R 3R, PRI Bl REFp RE sactedil ' 19

pol yror . mararPATS G °§%‘¥é§ SR o 3%’*8?5% .'%‘?’r %*W [ymer anti-

conposi ti opglectRARAHRE(AREN aabtohRe frHd the ﬁdl?&"tf%hﬁrﬁ%%! b8lyhef AatePRBTV as
illustrated within Fig. 2 will typically provide a more hydrophobic surface than an organic polymer
anti-reflective coating (ARC) layer formed from the polyimide polymer material II as illustrated in
Fig. 1, which in turn will typically provide a more hydrophobic surface than an organic polymer
anti-reflective coating (ARC) layer formed from the polyamic polymer material I as illustrated in
Fig. 1. Hydrophobic organic polymer anti-reflective coating (ARC) layer surfaces are often
desirable within microelectronics fabrication since such surfaces inhibit intermixing with

hydrophilic polymer materials which are often employed within photoresist polymer compositions

employed when fabricating microelectronics fabrications.

Particularly advantageous to organic polymer anti-reflective coating (ARC) layers
formed of polyorthoaminophenol organic polymer anti-reflective coating (ARC) materials in

accord with the preferred embodiment of the present invention is that the polyorthoaminophenol



Particul arly advantageous to organic polyner anti-reflective coating (ARQC
| ayers formed of pol yorthoam nophenol organic polyner anti-reflective
coating (ARC) materials in accord with the preferred enbodi rrent of the
present invention is that the pol yorthoam nophenol

- 13 - organic polynmer anti-reflective coatlﬂg (ARC) materials inherently
possess sufficiently stro absorption in~the “visible and ul traviol et
wavel engt hoTgaRjF gakymep a%r@%ﬁulwna& (@R@hmt@nplé|1r3kweqntly@nsses&serm@mﬂiy\s@rong

coatin | ayers wi ddi t{on of dye terials to organic pol

anti- r éf‘%béemt‘\?)é?%ﬁ‘&t‘ﬁ‘%@ %h%}raw@#w@velmﬁ%reg?ﬁﬂswgﬁsmpmed & organic polymer
pol yor t hoam no henol a anti-reflective coating ( ARC)

et eri al 5. anti-relective coatlrgg Fﬁcﬁa&awhevt oA 9% A¥ maierials S0 SERABIGIGIRer 2ot
pol yor t hoami,n hen ntl-refl e _coa

it or | al'o ROPARE PRURE LR HETEREPER oRsRE AR ERGIOP A SHEPAAFFugh
the chem cal. tlo Fig. 2 (where RL and R2 each equal
hydr ogen) ﬂél feﬁg Y& a%l{%ﬁw{pﬁ% Fig. 3, curve 10 corresponds with the
absorption spectrum of the orthoam nophenol material, while curve 12
corresponds wth the absorption spectrumof the pol yorthoam nophenol

polymer material. Thg 4, %H{%lﬁéf’ﬁ%ﬂﬂ éé%i’s%ﬁg{aléérlll;&%&l’i ﬁ@ﬁif&%@?ﬂ%ﬁféb%gh%&%ﬁic of

pol ymeri zati on of the oam nopheno

pol yor t hoagdehafittefle@Re ) oBling ALRT) xﬁitenzﬁ§ forfed %Hﬁﬁdlﬁh&ikah@n bf Srth@&rmﬁd]ﬂl"eﬁ‘ol
exi st within the pol yorthoam nophenol polynmer nmaterial substantial peaks

at 248 nanmmhexrsshrof}?@tmadhem&remmctqéiﬁsnmr@efrifgt @ vhérRRsI04deRT &fch eqfialabout
1.7 to about 3.0) ong with a substantial absorption at 365 nanoneters
(absor banckydobgend isxshowh.ib big 3. Aithin Fig. 3 5urve husorpespanddiwith thie tabsanption spectaun c
pol ymer anti-reflective coating (ARC) |ayer formed enpl oying the

pol yor t hoaof the phtboarhinpphenotmatesisle mihté clgub i aorréspbndsbgitly fhieiabsoration spectrum of
conventional deep ultra-violet (DU), i-line and g-line photoexposure

radi ati on thgwelyeongomminophenol polymer material. The intervening curves illustrate intervening levels

of polymerization of the orthoaminophenol material when forming the polyorthoaminophenocl
polymer material. As is illustrated in Fig. 3, there exist within the polyorthoaminophenol polymer
material substantial peaks at 248 nanometers, 400 nanometers and 436 nanometers (absorbances
of about 1.7 to about 3.0), along with a substantial absorption at 365 nanometers (absorbance of
about 1.65 to about 1.75), thus providing within an organic polymer anti-reflective coating (ARC)
layer formed employing the polyorthoaminophenol polymer material substantial absorption at
c.onventional deep ultra-violet (DUV), i-line and g-line photoexposure radiation wavelengths.
Similarly, the polyorthoaminophenol polymer material whose absorption spectrum is illustrated in
Fig. 3 also has an index of refraction of about 1.699 - 0.175i, which index of refraction is also
appropriate for photoexposure at conventional deep ultra-violet, i-line and g-line photoexposure

radiation wavelengths.



Simlarly, the polyorthoam nophenol polyner material whose absorption

spectrumis illustrated in Fig. 3 also has an index of refraction of about
1.699 - 0.175i, which index of refraction is also appropriate for

phot oexposure at conventional deep ultra-violet, i-line and g-line

phot oexposure radiation wavel engt hs. — 14 -

- 14 - First Preferred Enbodi nent
Referring nowto Fig. 4 to Fig. 6FitshPreferied Eshhmdimentseri es of schematic
cross- sectional diagrans illustrating the results of formng, in accord

with a general preferred enbodinment of the present invention which
conprises a first pr rred enmbodi ment of t sent invention,  a

f [ . .
patterned reflecti veﬁF_ 1B e snKigt srrtg%Fgﬁr:i Oy 3 seyies offohematicCross-
of “the. pr cweHom dinerir oSG Hie teutt i ormin o Fearii Aosesel BreRE
T R L 0 6B 8 LA ST
R e e e
val ue whe aé@@%ﬂg mogé%ﬁﬁﬁhgﬂ}% ngﬁgger'ate%nygﬁﬂegfgf th \Rﬁe%%rlti iF%n%iéﬁ%d thle%é?c{ng

upon a ref rve layer in an _ ricatron whéere esire
attenuate dﬁr@f’érreﬂ kb8 8iniddP oPfhelpR&sehEihl &ftibh YRistrA¥ Be pr@éﬁﬁir'n%xtﬂ n Wwilhh HeohRRS
may include, but are not limted to decoratively neta I Zed ceram ¢

substrat e gifdthingRaloyiRic sapabl attierefladive €adtingTARCINBRR updh Lhdflective layfer within a

schematic cross-sectional diagram of the mcroelectronics fabricati'on at an

early st ageicréelédt®nick #bricafién, dis understood by a person skillédia\the arftHat the presefit @
substrate 20 enployed within a mcroelectronics fabrication, where the

substr at e 20erhima alsorprevidedrealeowhen foriingnketganif pobghérntilrafetive 2oatig CARIO)

turn has fornmed thereupon a bl anket organic polymer anti-reflective

coati ng (AR@r Upagarrefettiveddyehwitbinrany athey fabricationrwheasit isodesized tohmteaugie thea

bl anket photoresist |ayer 26. .
reflection of the reflective layer. Such other fabrications may include, but are not limited to
decoratively metallized ceramic substrate and/or polymer substrate fabrications. Shown in Fig. 4
is a schematic cross-sectional diagram of the microelectronics fabrication at an early stage in its

fabrication.

Shown in Fig. 4 is a substrate 20 employed within a microelectronics fabrication,
where the substrate 20 has formed thereover a blanket reflective layer 22 which in turn has
formed thereupon a blanket organic polymer anti-reflective coating (ARC) layer 24, which

similarly in turn has formed thereupon a blanket photoresist layer 26.

Within the first preferred embodiment of the present invention, the substrate 20
may be a substrate employed within a microelectronics fabrication selected from the group of

microelectronics fabrications including but not limited to integrated circuit microelectronics



Wthin the first preferred enbodi nent of the present invention, the
substrate 20 nmay be a substrate enployed within a m croel ectronics
fabrication selected fromthe group of mcroelectronics fabrications
including but not limted to integrated circuit mcroel ectronics

- 15 - fabrications, solar cell mcroelectronics fabrications, ceramc
substrate microel ectronics fabrications and T13t~ panel dlsplay
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illustrated within the schematic cross-sectional diagramof Fig. 4, the

substrate fiBicdtRdns bEA/WHARE d@ép&glrﬁx&@efecﬁemh@&&dcwohbl Sinfiladly Moot q&tt 1 oni cs
fabrication, or the substrate 2 alternatively be the substrate

enpl oyed V\&ﬁeblﬁﬁaﬂyhﬂuﬁ?a@éd)@hﬁﬁtt}ﬁmhaﬁatfoadiﬁsscs%wdml disgrafreofiiig. 4, shbsibstwdte e
formed thereupon and/or thereover any of several additiona Iayers whi ch

are  conmothegulestateiyeif enpldyed within thie onicreklectrordes falsridatibn, arahe substr@iedd may
additional layers may include, but are not |limted to conductor |ayers,
seni conducaltarndtivglyrte thershibstratesotployed withisy the ascraﬁlectr@mfebmwlempwhﬁyedlm thin
the m croel ectronics fabrication. Sim]arl t he bl anket
refl ect i vesubsiyate hapfarmed thereuponaad/pr me@w a of severaljadditienal dayers whig g i al s
as are commopn within the mcroel ectronics bricatign within |ch|s

f or med th@oramawx@fnpmaﬁé@thawerrasrepleetzom@f%ma@w equw ﬁtﬁné]r ¥Ary Mgy jnclude,
i nclude, but are m te refl ecti v&g&rgduct or reflective
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respect to the bl anket organic polymer anti-reflective coating (ARC) |ayer
24, the bl anket organic polynmer anti-reflective coating (ARC) |ayer 24 is

preferably, as disclqgp 2 %?anktz%ﬂfc‘i‘i\xﬁiagm?hgyﬂgé forRieh ¥/BRI any of several
anti-reflective coating mat eri a I ¢h I's not
reflective materials as are common within the microelectronics fabrication within which is formed
the blanket reflective layer 22. Such reflective materials may include, but are not limited to
reflective conductor materials, reflective semiconductor materials and reflective dielectric

materials. Preferably, the blanket reflective layer 22 is formed to a thickness of from about 1000

to about 15000 angstroms upon the substrate 20.

With respect to the blanket organic polymer anti-reflective coating (ARC) layer
24, the blanket organic polymer anti-reflective coating (ARC) layer 24 is preferably, as disclosed
above, formed of an organic polymer anti-reflective coating (ARC) material which is not
susceptible to a hydrolysis reaction, which will typically preclude when forming the organic
polymer anti-reflective coating (ARC) layer 24 organic polymer anti-reflective coating (ARC)
materials having formed therein amide bonds and/or ester bonds. More preferably, the organic
polymer anti-reflective coating (ARC) layer 24 is formed of a polyorthoaminophenol organic

polymer anti-reflective coating (ARC) material as disclosed above. Preferably, the blanket



susceptible to a hydrolysis reaction, which will typically preclude when
formng the organic polyner anti-reflective coating (ARC) |ayer 24 organic
pol ymer anti-reflective coating (ARC) materials having fornmed therein

am de bonds and/or ester bonds. Mre preferably, the organicc polyner
anti-reflective coating (ARC) layer 24 is~¥f ofried of a pol yor t hoam nophenol

organi c ol ymer anti - r.efA ective .co?&a (ARC terial as disclosed abqgve.
Pr ef er abl Y834 Lolymer anti-reflective coating ?layer 24 so tormed is formed to a thickness of from

- 16 - organi, ol I ti-reflectiye,.coating (A | ayer 24 so forned is
f or med toabg)uP ﬁ?%%%@é?@??ﬁ#m@%ﬁ?n é\@@?alngetarﬁggéwg 8 ahgst rons upon the

bl anket reflective | ayer 22. Finally, wth respect to the
bl anket photoresist |ayer 26, although the bl anket photoresjist |ayer 26 as

6 15 a blanket pos: THLE AT o A8 Pranks R SLOM AT Bhudtl s pepkd ' O
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be formed from any” of several photoresist mterials as ar nown

art of mighagdmiet pdtiveSpHofd edist My %tﬂirpﬂxletfﬂét:]gi:t@i‘l‘éd Qr%odiﬂ.fngxintto?qhé esent

photoresist materials selected fromthe general groups of photoresist
mat er i al sinvétloadheBlakiét phetoresist MHykezb &%wmrﬁabmoﬁm{wa%&eﬂl HB{opssisel S and
a

negati ve photoresist materials. Preferably, the blanket photoresist |ayer

26 i s formegritle ag atdirwisashedrt bf aitradiationed Ebricatich) Rielud2RORP noARFisdd o5
upon the bl anket organic polyner anti-reflective coating (ARC) |ayer 24.

Final |y, photoresissmatedals selecttd fromdheggateed] geoupe 9 plotosssistmateAdls Wtiuding ut not
enpl oyed as. a mask for a photoexposure radiation beam 30 which is enpl oyed
i n sel ect lirxig¢d toppsitiyerpbotsiresist magerialsl and lnegativi photoessiss matemiplsr P2feraBlyt thet he
phot oexposure reticle 28 and the photoexposure radiation beam 30 are
convent i obianket phetqeesist tayer 26vis dornedde artinkness effvom ehout&008 helaboue 2p005/i ded
within the context of paranmeters and limts appropriate to the

ni cr oel ect1ESHPES UPAbE ecbg%qkﬁhoﬁgf"ﬂ‘ﬁ PRlYST at-redlectivgseating (AR ®) laycdd. ref | ecti ve
| ayer 22.

Finally, there is shown in Fig. 4 a photoexposure reticle 28 which is employed as a
mask for a photoexposure radiation beam 30 which is employed in selectively photoexposing the
blanket photoresist layer 26. Both the photoexposure reticle 28 and the photoexposure radiation
beam 30 are conventional in the art of microelectronics fabrication and are provided within the
context of parameters and limits appropriate to the microelectronics fabrication within which is

formed the blanket reflective layer 22.

Within the first preferred embodiment of the present invention, since the blanket
organic polymer anti-reflective coating (ARC) layer 24 is formed of an organic polymer anti-
reflective coating (ARC) material which is not susceptible to a hydrolysis reaction, the blanket
organic polymer anti-reflective coating (ARC) layer 24 may be formed and exposed to ambient

humidity, and subsequently have formed and thermally cured thereupon the blanket photoresist



Wthin the first preferred enbodi nent of the present invention, since the
bl anket organic polynmer anti-reflective coating (ARC) |ayer 24 is forned
of an organic polynmer anti- reflective coating (ARC) material which is not
susceptible to a hydrolysis reaction, the bl anket organic polyner-
anti-reflective coating (ARC) |ayer 24 may_bg; fornmed and exposed to anbient
hum dity, and subsequently have formed and thermally cured thereupon the

bl anket pHayepr2€sille attenuating: (1) void formation within the blanket organic polymer anti-reflective
- 17 - layer 26 while attenuating: (1) void formation within the bl anket

or gani ¢ padoating (ARC) layef 24 @nd (2) detamsination of AlRCHladkey ergafié; pobymeer @afi-reflective

del am nati on of the blanket organic polyner anti-reflecti've coating (ARC)

| ayer 24 feoating (RE) tayke24 frofl the bianket Ireflestivelayen22t drahdblanies photootsist byersl6.

| ayer 26. _By assuring attenuation of void formation within the blanket
organi ¢ poBy Awskriagattenuetipr of Yaid formation mithintheblankst organic polymercantirreflestive
attenuation of delam nation of the blanket o ni.c pol érLer anti-reflective

)
coating (ARefing LHRE) tayer 24Hand murmgam@@vatmqfrée tiog g thejbjanvset grganip palyrier
hot or esi st | ayer, 26, the 1S, simultaneously assured a uniforman
Fopr oduci ARG SORTTRARCT 57 or St Gt i DTkeEtPLPEICdaIef 96 Of HPdieiebm the
bl anket reflective |ayer 22.. . Referring nqw.to. Fi g....5,
Chore is SPSUPFeSSRYR R, HHEre s sicukenequely asfures) AYRLT 414 RROARRPIR JnpRigth when
results of further processing of the mcy,0el ectyaonics fahrication whose
Sohenat i 0. Peised Baieg aneca e ron e PRt Sl eiRiar g2 4 Shown 1 Fi o
5is a schematic cross-sectional diagramof a mcroelectronics fabrication
ot herwi se equivalent to the mcroel ectronics fabrication whose schematic

cross-sectional di agR@@n‘éﬁgD{xNJ w5 fg25 Bfledets fHown #schbhid\IEEsleBtiddidiagram

sel ectively photoexpose anket “phot oresi st |ayer 26 has been deveél oped

to form t hguRaltngtRebsPIROSRIRR rSrocdsa e bf e anicrdkleBirniéd Bbridatish whbeS fnémstic
enbodi ment of thé present invention, the selectively photoexposed bl anket

phot or esi s¢rokQyeRtiorndl dilyark & iedekaaFid a. fInoWntih Bigh 8t £Edheshatid1erosy-austistal

| ayer 26a through nethods as are conventional in the art of

m cr oel ect diagdaasoff ffldredédt@nics\fbrichtion otherwise equivalent to the microelectronics fabrication
whose schematic cross-sectional diagram is illustrated in Fig. 4, but wherein the selectively
photoexposed blanket photoresist layer 26 has been developed to form the patterned photoresist
layer 26a. Within the first preferred embodiment of the present invention, the selectively
photoexposed blanket photoresist layer 26 may be developed to form the patterned photoresist
layer 26a through methods as are conventional in the art of microelectronics fabrication, which
methods will typically include, but are not limited to, wet chemical photoresist developing
methods. As is illustrated within the schematic cross-sectional diagram of Fig. S, the patterned
photoresist layer 26a is formed with straight sidewalls since there is attenuated within the first
preferred embodiment of the present invention inhomogeneous standing wave photoexposure of

the blanket photoresist layer 26 due to standing wave reflections from the blanket reflective layer

22 due to the presence of the blanket organic polymer anti-reﬂective coating (ARC) layer 24.



met hods will typically include, but are not limted to, wet chem cal

phot oresi st devel oping nethods. As is illustrated within the schematic
cross-sectional diagramof Fig. 5, the patterned photoresist |ayer 26a is
formed with straight sidewalls since there is attenruated within the first
preferred enbodi nent of the present invention inhonbgeneous standing wave
phot oexposure of the bl anket photoresi st Iayg} 26 due to standing wave
reflections from t h&efarengkaew teFige b1 there i shpsn a sehemale qreSSrwéﬂwéQ@ﬂ@@ of
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di agr a:%SZ?%tﬁfeﬁW o vderiparmee il foaias B dRAEAT: RGP ARRIGiS A Alon
1 st r at SUOPh SR AREL R A dRRel BURIRAC iFERE S R Do E e aRE AT
anti -ref| gﬁﬁ/jm:?? aﬁt@-?(%ﬂ.e@ﬂvé ﬁ&é‘ﬁﬁ% %ﬁ?e@f@a@ﬂﬁe Blarlcd 8dfiebfid 186dr22hab@Y&n phiehRY o
ried {o e cor

been patt ormt espondi ng patterned organi c pol yner

anti-refl eGt g &g‘ggﬂdﬁ?w&%}mkﬂﬁﬁjan%%lﬁ@ ahtileeflebVe @aHRg QARQ? Pgér Branad the

reflective layer rough use of anetching plasma 32, while enploying

the patt erBaespgdnaingpafibmbd keiéetivedfyer 23a,alrobElE bsetft ekahitey plasild 38, whilbe fir st
preferred enbodinent of the present invention, the etching plasma 32 is

ot her wi se eaplosény the patterned pltoresist lafer 26k as areételt masniager. filithin el firshprefimed
etching plasma 32 will typically sequentially enploy: (1) an oxygen or

ni trogen embbdinminhgf giephesent igesntionythe siching plasma 32 drotherviset apinvertiongl ia Hiecart of
organic polyner anti-reflective coating (ARC) |ayer 24 when form ng_ the
pat t er ned micmpelectropios fabscatimnt iThe etabingepiasmad 20wl tymeplly sqentialy: empdoy: ol by
(2) an etchant gas conposition appropriate to the material fromwhich is
for med { h@xpBemMETTegsn containibs Fishent SrPCAPQSIigRIn PIYERIoCHCh the HATKRIQIEATC

Crmpl oy ng FRHTE EERHEBFFRG (ABCORIR SO GPGIDS GHIFEPTERNY AV BrARaL

organi ¢ porle erI:It?iLe %gétin_grlaegelr sgg;ifgl?ou(feodabtyi &9 alg é@l@nt Igé'f‘sy ceormposition appropriate to the
material from which is formed the blanket reflective layer 22 in order to etch the blanket reflective
layer 22 when forming the patterned reflective layer 22a. When employing an oxygen containing
etchant gas composition to etch the blanket organic polymer anti-reflective coating (ARC) layer
24 when forming the patterned organic polymer anti-reflective coating (ARC) layer 24a there is

typically and preferably employed conditions which minimally etch the patterend photoresist layer

26a.

Upon forming the microelectronics fabrication whose schematic cross-sectional
diagram is illustrated in Fig. 6, there is formed a microelectronics fabrication having formed
therein a patterned reflective layer with a uniform and reproducible linewidth. The patterned

reflective layer is formed with the uniform and reproducible linewidth due in part to the presence



24 when formng the patterned organic polynmer anti-reflective coating (ARC)
| ayer 24a there is typically and preferably enpl oyed conditions which
mninmally etch the patterend photoresist |ayer 26a. Upon
form ng the mcroel ectronics fabricati on whose schematic cross-secti onal
diagramis illustrated in Fig. 6, there is_figroed a m croel ectronics

fabri cationfh ir@cg f or ned therein a patterned_reflective layer with a
uni f orm and ra}}ﬁff bLRTSBNIE PofyTsRRERetleptive enating FARE) layerantesnased Betwepr  blagket

formed wt . uni form and reproduci ble |inewi.dth due in rt. to the
oresen C\é\” Weh@c%vg la'yer F:Om wﬁi:ch fstormed the patternede reflective layer and zP &anket photpeesist |gyer

oo ST LR MO R
o 1 SR eI b LA A
pat 1 et kS IAGAEGrgaB el Al SR LT LRE) sl e

anti -ref | ecrpafic ﬁ&?ﬁxbﬁ&t{-ﬁ'ﬂ@%tide%ﬁﬁn%ﬁkﬁmﬂ rgﬁtgriilrvﬂmlﬁ@ nop§£§§ﬂgﬁgeqt8ldayl§9{:olysis

anti-reflectrve coating (ARC) materi I'S not suscep

hydrol ysts reddtian thef s bitgttdds ol by diSolhbrind. el R 48R (B-‘?@'y%;

anti-reflective coating (ARC) |layer or delam nation of the organic po

anti - r ef | edridelaminsion R tHe\RGAnit dymef Airdfiedtiie oI AR & TR P 089 Gioini
POl yrTEr anti -ref | 6Ctive Coating (ARD) | ayers i ch ol t or e or gy oS

del am nat i ahe onganicoliinse aatifreflestise coating {ARTY) Gyt whithrionDidringt faéd @ldhRation
| ayer with non-uniformand irreproducible |inew dth di nension.

Second Pr efweui¢disEotiedwise gontribute to forming the pattReédiayémgitnaom-ttifdringand7a t o
Fig. 12, there is shown a series of schematic cross- sectional diagrans
i | Tustrati rigermdusible linewidgt dimensipmg within an integrated circuit

m croel ectronics '

Second Preferred Embodiment

Referring now to Fig. 7a to Fig. 12, there is shown a series of schematic cross-
sectional diagrams illustrating the results of forming within an integrated circuit microelectronics
fabrication in accord with a more specific embodiment of the present invention which comprises a
second preferred embodiment of the present invention a series of patterned reflective layers
including a gate electrode and an pair of patterned first conductor layers within the integrated
circuit microelectronics fabrication. Shown in Fig. 7a is a schematic cross-sectional diagram of
the integrated circuit microelectronics fabrication at an early stage in its formation in accord with

the second preferred embodiment of the present invention.

Shown in Fig. 7a is a semiconductor substrate 40 having formed within and upon
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fabrication in accord with a nore specific enbodi mrent of the present

I nvention which conprises a second preferred enbodi nent of the present

i nvention a series of patterned reflective layers including a gate

el ectrode and an pair of patterned first conductor |ayers within the
integrated circuit mcroelectronics fabricggion. Shown in Fig. 7ais a
schematic .cross-sectional diagramof the integrated circuit

ni cr oel ect!iSoHrtace # pyF pLiselation wgionn 4nand A2b whjeh defineras apiyenegionrofithe accor d
with the secona é)ref %rred grrbdﬁ&)ipn%nt Qf the present inventian.

Shown in FEENCORGUGTEr subsiEste #8n Bgh sepHcanduetar supshiales At knemmen the arheh and
upon . e ) . oy ieoo= 20 - its
surface a 'pgBratesk cifcuismictosieciragiesiabricasign st eitber dapratperity mever! ‘iﬁﬁaﬂfve
region of the  sem conductor substrate 40. A.th sem conduct or )
GBSt r at oSoRenRRGS A A GS S HAIAETAR GaEAons.dpF e Ecm B GEIed erbpizent of

fabri i ] ' . l.ari .al N d
vari oue. crsEhrsdieaibr 18F RaliedRh it Mp SR i sl b ST FRER EmbtrRRY
of the pkﬁﬁﬁ%eh%ﬁ%ﬂﬁﬂori’hﬁ’%ﬁgﬁrCO”dUCt or substrate 40 is preferably a

(200) silicon semc uctor s ate having an N or P- doping.
Simlarly, although it is also known in the art of integrated circuit
m croel ectronics fabrication that isolation regions nay be formed within

and or upon seni Cond&ﬁﬁlﬁﬂy,whﬁﬁ%'ﬂt Baldoknofafin R RCH iMRgf28l QR AlicloBRS®onics
sem conductor substrates through nmethods including but not limted to

i sol ati on fakrgdacion tiue isitiog rr?mrh; Bt feofdameiaithia @h@or Gor REicURductor substrates to £
deposition/patterning methods, for the second preferred enbodi mrent of the -

present i rdefiné active regions sfthedel semicongduaossubReatetiirotigh metlicispichidingbitihot timired

wi thin and upon the sem conductor substrate 40 to define the active region

of the senbosniationtregios tiEsteaibgrewdOmethoduighl isslaticnalegion depssitipndputfefrémgmkthods,

growth nethod at a tenperature of fromabout 900 to about 1000 degrees

cent i gr adefor thefsgeand: preferred embpdimenteefi thtrpreac invantipry e isdlatiin riegions 62 ahd 42b

wi thin and upon the sem conductor substrate 40. . .
are preferably formed within and upon the semiconductor substrate 40 to define the active region
of the semiconductor substrate 40 through an isolation region thermal growth method at a
temperature of from about 900 to about 1000 degrees centigrade to form the isolation regions 42a

and 42b of silicon oxide within and upon the semiconductor substrate 40.

Shown also within Fig. 7a formed upon the active region of the semiconductor
substrate is a blanket gate dielectric layer 44. Although it is known in the art of integrated circuit
microelectronics fabrication that blanket gate dielectric layers may be formed through methods
including but not limited to blanket gate dielectric layer thermal growth methods and blanket gate
dielectric layer Heposition/patteming methods, for the second préferred embodiment of the
present invention, the blanket gate dielectri.c layer 44 is preferably formed through a blanket gate
dielectric layer thermal growth method at a temperature of from about 900 to about 1000 degrees

centigrade to form the blanket gate dielectric layer 44 of silicon oxide upon the active region of
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Shown also within Fig. 7a fornmed upon the active region of the

sem conductor substrate is a blanket gate dielectric |ayer 44. Al though it
is known in the art of integrated circuit mcroelectronics fabrication

t hat bl anket gate dielectric |layers may be fornmed through net hods
including but not limted to blanket gate dielectric |ayer thermal growth
met hods and bl anket gate dielectric |ayer dé&osition/patterning nethods,

for the segeRéhRbdiRidredbardodo rent of the present invention, the bl anket
gate dielectric layer 44 is preferably formed through a bl anket gate

dielectric layer thermal growth nethod at a tenperature of from about 900

to about 1000 degrees centigrade to formthe bl anket gate.dielectric |ayer

44 of silicon oxide Shewn hlsewithin Fig. Txfoioed mfon the isolation regions 42a and 42b and the

- 21 - the sem conductor substrate 40. i Shown al so within
Fig. 7a f oblasictt gmendidléntric gerad4 isr blangetogate deciradaanaterial tayer 4%ertblnéh1‘<éQ°°Q§t e
dielectric layer 44 is a blanket gate el ectrode material |ayer 46, Wthi

the secondprefareedembedinesny ofithemreseat inventiop itds theblanketegate elactradejmatenal layend® ot
gate el ectrode material |ayer 46 which re%ré sents a bLanket fj.rst flecti

refl ecti vewhighaeprasentsia blankes §rst sxflectivejayes senichin desined tQ b PatEarnedipio Aretigeive

el ectrode whil e avoi di ng i nhonpgeneous phot oexposur es. of bl anket.

phot or esi sgate glgstrodewhilegiding “3’8?“&8?!&0‘55 PhateEPARIe P Rpnket B‘?&Pﬁétrlaw{i ch
defines the reflectjve gate electrode.. Wthi.n the segond,pr.efer.l

enbodi nent SBPIOVEHINJPEEBRA RasmRd phRtoresish RpraH e d“gﬁ‘F%ﬁ‘fSF Oefife it grféfté‘r"?eal

| ayer 46 .. be forned fromreflective ter | |0 AT
but not Iin%{hé’ﬂthets(ﬁc pJF@fre?ﬂS{n ?&g\e%?/f-g?é ﬁgg‘ié‘g%ﬁ{%ﬁ%’ chg%dkg{n%t%gll%tg\% es

(doped pol xa’kgr{aﬂapér%t @by g%k@kg?mﬁ% A ve gaﬁrefefc&gapmeﬁm:a%mwm n@efiited

el ectrode nmateri af "I ayer or e roma doped polysilicon or a

polycide g id3olysiticeh SRPRilyoidds 8o ildarallicohRiat it adeks).

mat eri al | %@F&?sgﬁ#eg#%g%ﬁ?g@ﬁéaaéokﬁsg{gnes s@é}%‘ yf r o& ax%(k)iut 1000 to about 5000

angstrons. preferably, the blanket gate electrode material layer 46 is formed from a doped polysilicon or a
polycide gate electrode material. Preferably, the blanket gate electrode material layer is formed to

a thickness of from about 1000 to about 5000 angstroms.

Shown also within Fig. 7a is a blanket organic polymer anti-reflective coating
(ARC) layer 48 formed upon the blanket gate electrode material layer 46. Within the second
preferred embodiment of the present invention, the blanket organic polymer anti-reflective coating
(ARC) layer 48 is preferably formed employing methods and materials analogous or equivalent to
the methods and materials employed in forming the blanket organic polymer anti-reflective
coating layer 24 within the first preferred embodiment of the present invention, as illustrated in

Fig. 4.

Shown also within Fig. 7a is a blanket photoresist layer 50 formed upon the

blanket organic polymer anti-reflective coating (ARC) layer 48. Within the second preferred
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Shown also within Fig. 7a is a blanket organic polyner anti-reflective
coating (ARC) |ayer 48 forned upon the bl anket gate el ectrode materi al
| ayer 46. Wthin the second preferred enbodi nent of the present invention,
t he bl anket organic polyner anti-reflective coating (ARC) |layer 48 is
preferably fornmed enpl oyi ng nmet hods and nat epi.al s anal ogous or equival ent

t he bl anket organic

Eiyﬁgf gﬁ‘%’?hb?fdsgf*?*ﬁ%f?@teﬁef%%gtsqvgﬁﬂngé%&%ﬁﬁ%ﬁrﬁgitr{%ver 39 i prifecsbis ogmed

; _ ; . i : bt

ST e 0 R A0 g UGS Befonrmissovn
bl anket orj %‘x‘n‘ﬁgﬁ’ﬂl&ﬂﬁke@‘ﬂﬁdtbfe@i@é 1&;9&'2\4%&?:?%&%4;5?@9;& B%ELdimat o\fs'lt}tiehﬂ)rrésé[nrt]e_

second preferre

22 - emo%@iﬂx‘bn%sifﬁra@&ﬁﬁ 4 4 nvention, the bl anket phot-or'esi st layer 50
is preferably for rreé enpl oyihg net hods and nmaterial s anal ogous or

equi valent to the nethods and materials enployed in formng the bl anket
photoresi st layer 26 within the first preferred enbodi nrent of the present

invention, as illustFinhiBd theve sisowfl in Fig. 7a a first photoexposurEirétfld 52 pdsifdn@d aBove
shown in Fig. 7a a first photoexposure reticle 52 positioned above the

bl anket f i the blapkertfrstgshiosdresisti@fer 50 anddl fisst phétobxpdstreQeRRSH Beam AieRklitdly beam
54 selectively exposing portions of the blanket first photoresist |ayer

50. Si mi | aexipysing portiche obtherblaike firstsphoosrgsistilayer PO Bimilarigniiih-the blagiedt ifive organic
coating (ARC) |ayer 48 and the bl anket first photoresist |ayer 50, the

first phoradgreostirrefleaive chatirg ARG) loyee 48 and theblokerfposhotaresistdiyet SOthbfissm
54 are preferably forned and enployed in accord with nethods and nmaterials

t hr ough whRhoroexpesure Fetiste Thandathp fiesy phiotopposyrie sadiatiqndsameS4raze prferalilg femedahé
photoexposurei radi ati on heam 30 within the first preferred enbodi nent of

the present™? ﬂyﬁag«,lpiasqgrd Xath me g@sradldégatpr,x\alq:qhgqugh_whxch are formed and employed the

dRie;S; ;lmng 5}1% oetx(;))o;:ulrgl 'retf%:?e’ Zé Qnedr t%e I;)ﬁotgg)?p\/(\)ﬁs]ur% rgcﬁat]tleor;rlal;[elagl 3%r\2i%hsu-1 %hececérgtopr}g}erred

embodiment of the present invention, as illustrated in Fig. 4.

Referring now to Fig. 8a, there is shown a schematic cross-sectional diagram
illustrating the results of further processing of the integrated circuit microelectronics fabrication
whose schematic cross-sectional diagram is illustrated in Fig. 7a. Shown in Fig. 8a is a schematic
cross-sectional diagram of an integrated circuit microelectronics fabrication otherwise equivalent
to the integrated circuit microelectronics fabrication whose schematic cross-sectional diagram is
illustrated in Fig. 7a, but wherein the photoexposed blanket first photoresist layer 50 has been
developed to form the patterned first photoresist layer S0a. Within the second preferred
embodiment of the present invention, the photoexposed blanket first photoresist layer 50 is
developed to form the patterned first photoresist layer 50a through methods and materials
analogous or equivalent to the methods and materials through which the selectively photoexposed

blanket photoresist layer 26 is developed to form the patterned photoresist layer 26a within the
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illustrating the results of further processing of the integrated circuit
m croel ectronics fabrication whose schematic cross-sectional diagramis
illustrated in Fig. 7a. Shown in Fig. 8a is a schematic cross-sectional

di agram of an integrated circuit mcroelectronics fabrication otherw se
equivalent to the integrated circuit mcroelsectronics fabrication whose
schematic cross-sectional diagramis illustrated in Fig. 7a, but wherein
t he phot o8sg eseferred embedimentrafithgpresent myention| aaylustre@d tvdthitbEign4 andFigl ped t o
formthe patterned first photoresist |ayer 50a. Wthin the second preferred
enbodi mrent of the present invention, the photoexposed bl anket first

phot oresi st |ayer 5Q is . devel oped to formthe pagterned"f- l.rst phot oresi st
| ayer 50a through meteieHes 8AW tﬁ%ﬁ%rg?éhére InfeMRFoFaematicassyseriaonal diggrane

ot or os: sl the sspld pEbHAehBiecmsing of et HeE It We Rl R EPGr eSS dRoncAp oF

e s P schemaric sraswanchiantl e s atsrin Fig B Shaprmin Fig s p aphgpatic
s Chown SrostisEttnkt agdn of an iytearatert cfpult mier R Fiopled FupBHlrlthd-ise iR ©
whos . s chS R citclft iBlRRERLAE EbEGHDE wibE QRLAAIC SBICRCAGRT LERANER,

Fig. 9a ighlusechoBig 8a, tut Wherehhb bRAR: fHitRVEAML Rlyddt énﬂtr@ﬂéc%beecﬁingqm)
m croel ectronics fabrication otherw se equivalent “"to the integrate

circuit nmiayepss end thHemldkef @6 tleatddeimubias &y&@@mib@erpﬁ&&ﬁneﬂf%ﬁidugﬂﬁée of a first
diagramis illustrated in Fig. 8a, but wherein the blanket first organic

pol yner atchinggflasted 36/ eviile @inphgingARE pattdrmadefirsidshotaresidt ey eb b Gdksadn ¥eH Bask, to
el ectrode material |ayer 46 have been patterned through use of a first

et chi ng plfersmacespohdihg pengrhed fingotgasic palymer aeiireflectble dobiOfATC slaydr@ge and
50a as an etch mask, to forma corresponding patterned first -organic

pol ymer aptcornesgdndingi gate electtadedt6a. ARMhin the secons preferded embxplimens pd itk presegat e

el ectrode 46a. Wthin the second preferred enbodi nent of the present -

i nvent i on INYgAB® whese Bredignket firsy ergame pelsmer wgeﬂwtxvawpmnge(ﬂMgtlam%@ati ng
(ARC) layer 48 js forned from an organjc polgmer,not susceptible to

hydr ol ysi grng,qotjrqrnén@r%q@olggqr@Oép@@@m@&eto hydrolysis, and the blanket gate electrode

material layer 46 is formed from a polysilicon or polycide gate electrode material, the first etching
plasma 56 preferably employs a series of etchant gas composition comprising: (1) an oxygen or
nitrogen containing etchant gas composition for etching the blanket first organic polymer anti-
reflective coating (ARC) layer 48 when forming the patterned first organic polymer anti-reflective
coating (ARC) layer 48a; followed by (2) a chlorine and hydrogen bromide containing etchant gas
composition for etching the blanket gate electrode material layer 46 when forming the gate

electrode 46a.
Upon forming the integrated circuit microelectronics fabrication whose schematic

cross-sectional diagram is illustrated in Fig. 9a, there is formed an integrated circuit

microelectronics fabrication having formed therein a reflective gate electrode with uniform and
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material |layer 46 is fornmed froma polysilicon or polycide gate el ectrode
material, the first etching plasna 56 preferably enploys a series of

et chant gas conposition conprising: (1) an oxygen or nitrogen containing
et chant gas conposition for etching the blanket first organic polynmer anti-
reflective coating (ARC) |ayer 48 when formiang-the patterned first organic

I | -yef ' ' (A I 48a;, fol | d by.(2 .
Chl o1 ne. BREPHISSEa e R Borioed WP FCE s ©dechiopmed i o Fpploving
ol cot r oacPigiRos b Tichdd S 8BigITh Blanfo on U aoliine G e BirThF Fobte (ARG

Lt o e A 0 T PR M A Gl 290 e
m cr 0l €Ll feSeal EHELLRIe! AR a"VHBALHORSEES AP EBH WhcH RItbHidd o Farkfhed

el ectrode -w
- 24 - reBﬁ&giféﬁfspfagexJ, WHENHEH RS HHe PRV gatl leRERod ) SSIAES Wil kheBseBEd preferred
Is forne d which

el ectrode in part enploying a~ photolithographic netho

enpl oys aembadifntht SFtHE PreSer? MveiRsn, diMilarly SfithaRé fixse preidtddrienbofiitent of thegresent
formed i nterposed between a bl anket gate el ectrode material |ayer from
which is f{rvedtem, tHesladkef bahic pelygrr anteretiivecating( AR O) Rydrempdietanrorgdnid

| ayer fromwhich is formed a patterned photoresist layer which defines the
refl ecti veolgmeewhichds fictdascepiibie eo whydrolysis heactien ahete iy sititionaity atenbadd wewdt  of
the present invention, simlarly with the first preferred enbodi nent of the
present forwation evithirt drehidugh kst blanlgh ofganip pblymer antirtdflectafel coating/ ARG playergpr
(ARC) layer enploys an organic polynmer which is not susceptible to a

hydr ol ysi delaminatioonf thetoeganiq polymen antioieBedtiye geatmgyAREY layst fromflayesnedieining the
wi thin or_ through the blanket qrganic polynmer anti-reflective coating (ARC)
| ayer or biaaketAreaniG polymer antiereBeGivRiCoatNg 5yeer Sush attenuated voidFarmadioniand ( ARC)

A Lt Py S i g
or osent | RUSHBIFRERE st st Ge let ol SUE koRR At SRR B o dimtifon

reproduci bl e i newi dt h di nensi on.

Referring now to Fig. 7b to Fig. 9b, there is shown a series of schematic cross-
sectional diagrams illustrating the early stages of forming a microelectronics fabrication in accord
with an alternative second preferred embodiment of the present invention. Shown in Fig. 7b to
Fig. Sb is a series of schematic cross-sectional diagrams of a microelectronics fabrication
otherwise equivalent to the microelectronics fabrication whose schematic cross-sectional diagram
is illustrated in Fig. 7a to Fig. 9a, but wherein in place of the isolation regions 42a and 42b formed
employing a thermal oxidation method, there is formed a eair of shallow trench isoletion (STI)
regions 43a and 43b employing a shallow trench isolation (STI) method as is conventional in the
art of integrated circuit microelectronics fabrication. Shallow trench isolation (STI) regions are
desirable within the art of microelectronics fabrication since shallow trench isolation (STI) regions

provide a nominally planar substrate upon which may be formed integrated circuit
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Referring nowto Fig. 7b to Fig. 9b, there is shown a series of schematic
cross- sectional diagrans illustrating the early stages of formng a

m croel ectronics fabrication in accord with an alternative second
preferred enbodi nent of the present invention. Shown in Fig. 7b to Fi g.
9b is a series of schematic cross-sectienai -di agrans of a m croel ectronics
fabri cati OficroQblRSdsRvRAMANAL AL the microel ectronics fabrication
whose schemati c cross-secti ona lagram is illustrated in Fig. 7a to Fig.
9a, but wherein in place of the isolation regions 42a and 42b forned
enploying a thermal oxidation nethod, there is fornmed a pair of shall ow

trench isolation (STWhile ¢ithed BB middaleanchidIRbRARbOWhBE: &;ﬂ&?ﬁ:&e&gp%s%{éegﬁ&&h

i solation (STI) nethod as is conventional in the art o
circuit ni diagrimscire ilstested alithinFig] 7o I &lal o9'thd dl@AMRvE BrBLIE&Pori R Tadrication
regions are desirable within the art of mcroelectronics fabrication since
shal | ow t r ehote schethatid aross-$2ttignal diggans are flustritewthindig. Ml tb Fi® 198 ady be
substrate upon which may be formed integrated circuit

- 25 - ni cemployed equivalentifevithietheaacbrsitprefetred embodiment of the present inventidi, tie

either the mcroel ectronics fabrication whose schematic cross-sectional

di agr ans aremnaining desceptien of thaisecord grefatraed emifidgned af dre gresenpinveantioatvill ollow

m croel ectronics fabrication whose schematic cross-sectional diagrams are

i | 1 ust r at eHom themicroplgetranics fabmagion gthosmschermatictrpsseseetional diagratms aré Jlustiatéd in

t he second Prﬁferéed enbodi nent of the present invention, the remaining .
descripti ofiBof2 ihEigs ¥ ond preferred enbodi nent of the present invention 3
will follow fromthe mcroelectronics fabrication whose schematic '
cross-sectional diagranms are illustrated in Fig. 7a to Fig. 9a.

Referring nowto Fig iLOI,. ther? 'gs ?goﬁm a chematgc Cross-secti onsl
di agram il ustrati nieferang B e Eigo fO.qtiere pehopn dsaematiy copssisretingt dagrated
G oy o RERPABBIGE R S ol PR ARSI LS50 RR G Mcaion

whose schematic cross-sectional diagram is illustrated in Fig. 9a. Shown in Fig. 10 is a schematic

cross-sectional diagram of an integrated circuit microelectronics fabrication otherwise equivalent
to the integrated circuit microelectronics fabrication whose schematic cross-sectional diagram is
illustrated in Fig. 9a, but wherein there has been stripped from the gate electrode 46a the
patterned first photoresist layer 50a and the patterned organic polymer anti-reflective coating
(ARC) layer 48a. The patterned first photoresist layer 50a and the patterned organic polymer
anti-reflective coating (ARC) layer 48a may be stripped from the integrated circuit
microelectronics fabrication whose schematic cross-sectional diagram is illustrated in Fig. 9a to
provide the integrated circuit microelectronics fabrication whose schematic cross-sectional
diagram is illustrated in Fig. 10 through methods as are conventional in the art of integrated
circuit microelectronics fabrication. Such methods typically include, but are not limited to dry

oxygen plasma stripping methods and wet chemical stripping methods.
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cross-sectional diagramof an integrated circuit mcroel ectronics
fabrication otherw se equivalent to the integrated circuit

m croel ectronics fabrication whose schematic cross-sectional diagramis
illustrated in Fig. 9a, but wherein there has been stripped fromthe gate
el ectrode 46a the patterned first photor_ezé{sg | ayer 50a and the patterned
organi c polyner anti-reflective coating ( ) | ayer 48a. The patterned
first photoresist | &pereiSaaoahavi neFigakQ apaitetnedragtediclegtot {ayer 44a formed from
anti-reflective coating (ARC) |ayer 48a may be stripped fromthe jntegrated
circuit thechlankter gate ditlestric layeriddatTherpaitpoee gate Wiakastncclayar ¢48 may bei formgd from
diagramis illustrated in Fig. 9a to provide the integrated circuidt

m cr oel ectheamket gate dilestriolaysuidsmpleyiegimethedeasare camventionain thgrgdfam i s
illustrated in Fig. 10 through nethods as are copventiongl .in the art .o

i nt egr at edicropiespnicyiabricatioaciuch Aethpds amlq%mcmngshl&tm%@mﬁsﬁéo Wb&@&!‘%ﬁ/

I ncl ude, but are-not |jmted to, dr xygen plasma strippi ng net hods and
wet choni €1 @etﬁ?qﬁmrﬁgfw{aﬁaastch methods.

- 26 - There is also shown in Fig. 10 a patterned gate
dielectric layer 44a fornmed from the blanket gate dielectric |ayer 44. The

ot e 8t 12, G, AU AR P B A 0o g s

dielectric |layer 44 “enp S as are conventiona

m cr oel ectgpaq Q%ﬁfﬂ@&?&féafiéa%ﬂﬁt ARUHRALSIEIYRHE BlboyadaniChattctifiighul ook spB&dr

limted to wet emcal etch nethods and dry plasSma etch nethods.

Simlarly afeh€ds dnd 43bS The PaRT indulliod spaker lapériBsh @l 45bNk peef@atiptarmet b
opposite eages of the gatg el ectLrlodeS%fGar ag% t he patterged ga}?e di el gctri c )

layer 44a 5@isBabpic bactivs Wndde etéma%%hilelmy&\gﬂé@em@ adBlonddneiopaliin thefart, of a
I nsul at or spacer |ayers 45a and 45b is preferably fornmed by anisotropic

reactive iupshket Gibleirichiyae forai e a eilibboytidg adilitbh hivddesr d Slivarwenitridentitiedtric

the art, of a blanket dielectric |layer fornmed of a silicon oxide, a

si li con nithateds, a¥is sinsilaty comvenvigmal trrthel ertahf elierotledtroniasdateicaadn. as i s

simlarly conventional in the art of mcroel ectronics fabrication.

There is also shown in Fig. 10 formed into portions of the active region of the

semiconductor substrate 40 not covered by the gate dielectric layer 44a and the gate electrode 46a
a pair of source/drain regions 58a and 58b. The source/drain regions 58a and 58b may be formed
through methods as are conventional in the art of integrated circuit microelectronics fabrication,
which methods will typically include ion implantation methods employing implanting dopant ions
of polarity appropriate to a field effect transistor formed in conjunction with the gate dielectric
layer 44a and the gate electrode 46a. The ion implantation methods will typically employ a lower
dose ion implant while employing the gate dielectric layer 44a and the gate electrode 46a as a first

mask followed by a higher dose ion implant while employing the gate dielectric layer 44a, the gate

electrode 46a and the dielectric spacer layers 45a and 45b as a second mask.

Shown also within Fig. 10 is a blanket planarized pre-metal dielectric (PMD) layer
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There is also shown in Fig. 10 forned into portions of the active regi on of
the sem conductor substrate 40 not covered by the gate dielectric |ayer
44a and the gate el ectrode 46a a pair of source/drain regions 58a and 58b.
The source/drain regions 58a and 58b may be formed through nmethods as are
conventional in the art of integrated cifrguit mcroelectronics fabrication,
which nethods will typically include ion inplantation nethods enploying

i npl ant i ngo demeadt oveotire seaficondiietor substagtp 4o puchading the seridsi aflstruetiifes pyhich comprises
transi stor formed in conjunction with the gate dielectric |ayer 44a and
the gate echefield offect4Basistbh€FEDN Methbdnaral materiaiethoegh which blapkét planatizedrgieoy
a lower dose ion inplant while enploying the gate dieleectric.layer 44a and
the gate otealtdiceltricl(BMEBY layefs may be femned wishindntegratsd circhit gheroelgeisenicson

i mpl ant while enploying the gate dielectric |ayer 44a, the gate g ect rode
46a and t Habrigatidnscare knowp e artafantegrad cipeit mepsoelectonicsdabiiraten kBlanket

Shown also within Fig. 10 is a blanket pl arharti zed &r ﬁ.— met al C(Iii electric
(PNVD) | ayelanarized pre-metal dielectric (PMD) layers may be formed Within integrated circuit 5, ¢

o1 Ve eSS SOt 20 el AR R il ),
o 1 S A Rl B IR IR LR B 0
D11 CaC) SRRk Bl NGRGE SOEKER ookt seee

1T A QSIS B 5 Al rCRahiOpt gl

and  eact | yg.rdH) debiédiié FBNED) HyeROREKoPhoARG! withifGn EBalASrcd® maérBelberevniusi N

the art i'ntegrat e rcuit’ mcroelectronics fabrication, of blanket
conformal @K &0Bhahsligh RethbdCincluBMBbul Mt dikftel 06 GRMnivAIVapST depbsigem(CVD)

circuit m croeal ectronics fabrications. Blanket conformal pre-netal
di el ect ri cméRbE, pladi@efhdiRyd bierhioal veporvdepbsition (ELNT) methois and physical vapor

m croel ectronics fabrications through nmethods including but not limted to

chemi cal vdgpositios YD) sputteriGgBethods through which may be formed blanket conformal pre-metal
dielectric (PMD) layers of dielectric materials including but not limited to silicon oxide dielectric
materials, silicon nitride dielectric materials and silicon oxynitride dielectric materials. For the
second preferred embodiment of the present invention, the blanket planarized pre-metal dielectric
(PMD) layer 60 is preferably formed of a silicon oxide dielectric material deposited employing a
plasma enhanced chemical vapor deposition (PECVD) method and planarized employing a
chemical mechanical polish (CMP) planarizing method, as is common in the art of integrated

circuit microelectronics fabrication. Preferably the blanket planarized pre-metal dielectric (PMD)

layer 60 is formed to a thickness of from about 3000 to about 15000 angstroms.

Finally, there is shown also in Fig. 10 formed upon the blanket planarized pre-
metal dielectric (PMD) layer 60 a series of blanket layers including: (1) a blanket first conductor

layer 62 having formed thereupon; (2) a blanket second organic polymer anti-reflective coating



nmet hods, plasma enhanced chem cal vapor deposition (PECVD) nethods and
physi cal vapor deposition (PVD) sputtering nethods through which may be
formed bl anket confornmal pre-nmetal dielectric (PVMD) |layers of dielectric
materials including but not limted to silicon oxide dielectric materials,
silicon nitride dielectric materials and sibicon oxynitride dielectric
materials. For the second preferred enbodi ment of the present invention,

t he bl ankéARE) tyer 64 mctupr kaving farmeti thkreupor; 3) g laaket seopad pbatoresisplagergtbl y
fornmed of a silicon oxide dielectric material deposited enploying a | asma
enhanced ithit thel secendoprefestsd smbdimepPefthepresent iygniem th blanket g@ﬂ cafef’p!cgvilwgf
a chem cal nechanical polish (CWP) planarizing nethod, as.is:.co ? I n the
art of integpampases achlanket secand raflertvelaysh mbuchris desired to Bﬁpatrsr%?dewm Qrfkand

bl anket planarized pre-netal dielectri cg_é}Pl\/lP I a¥e§r. 60 is fornmed to a

t hi ckness resrodycihle ipawidtinagcard Withdhe medede QH’Q@F hgvention.

Finally, there is shown also in Fig. 10 fornmed upon the bl anket planarized
pre- netal dielectric (PMD) |layer 60 a series of blanket |ayers

i ncl udi ng: bl agket fi | i

Lher oupos (3] & b héHeckel sy CHRRHRH Ber 62 AU be RfmBRYEN fCFE conductor

- 28 - (ARQ) | 64 in ' . : d
2 Pk BBl SR B8 EHERE e Bt
present '@M&P{?'ﬂg&}vetéaﬁg@%@{&%ﬁ&l\gﬂ;ﬁmﬁ@ gﬁ&mmik@/t%rmetﬁ@, RABHIo§E Do hd

bl anket secon erlec ayer h 1I's desired to be patterned wt

uni f.oum f'iﬁﬂl SIiE0A RRHEbIDLRed. I MR Whelielohd prafesred dmbbdithehh6r tHe bregeht dventien, the
present i veyntlon. The bl anket first conductor |ayer 62
may be f ommeteOfirsfEdhduetol ekl FRisGoEreably dormedat fabtah paaf an eluminune ndritainak| y
enployed within integrated circuit mcroel ectronics fabrication, such

refl ecti veoadndsiCiaterigbeisingdss commbn it the atiuf imegrated mirc@tmiapogientrongss net al
al l oys, doped polysilicon and polycides. For the second preferred

embodi nentfatnfcatibe Prefarebly, theblankétdinst cohductdri layer 62 if formed toonthiskness of fpar atemt
Is preferably formed at least in part of an al um num contai ni ng _conduct or
mat eri al, ¥90its abugt] 000Pangstiomstupen she blankey plarsgized pre-meteldiplectric (PMD) layer 60.
m cr oel ectronics

With respect to the blanket second organic polymer anti-reflective coating layer 64
and the blanket second photoresist layer 66, within the second preferred embodiment of the
present invention the blanket second organic polymer anti-reflective coating layer 64 is preferably
formed employing methods, materials and dimensions analogous or equivalent to the methods,
materials and dimensions employed in forming the blanket first organic polymer anti-reflective
coating layer 48 as illustrated within Fig. 7a and Fig. 7b, while the blanket second photoresist
layer 66 is preferably formed employing methods, materials and dimensions analogous or
equivalent to the methods, materials and dimensions employed in forming the blanket first

photoresist layer 50 as similarly illustrated within Fig. 7a and Fig. 7b.

Finally, there is shown in Fig. 10 a second photoexposure reticle 68 positioned



fabrication. Preferably, the blanket first conductor layer 62 is formed to
a thickness of fromabout 3000 to about 10000 angstrons upon the bl anket
pl anari zed pre-netal dielectric (PVMD) |ayer 60. Wth
respect to the bl anket second organic polyner anti-reflective coating |ayer
64 and the bl anket second photoresist 438%er 66, within the second

preferred ssueaHé bRAket@bcdndephotdresist eyer 66)\WHRtd @Brel iB SelbdtRRKAIhoSRRPOEd PobiEdsCof
pol ymer anti-reflective coatihng |layer 64 is preferably formed enpl oyi ng

met hods, tettdariket secandl photaeasist aper 6oneitipg eatdnd phewexposhityvadiation bean®d eitient
material s and di nensions enployed in form ng the blanket first organic

pol yrrer ~ anpon thefseemid ph@toexposure ngicleadBe rWithin alse secbnds prefdrred embiodintentiofithe7a
and Fig. 7b, while the bl anket second photoresi st | ayer .66.1is preferably
f or med enpresgrtnuvemtohats secvad photakxposurd retiche6d amhthe aeadndgphotoesposure radiation
equi val ent to the nethods, materials and di nensions enployed in form ng the
bl anket f beam 70 aphartalogess st equivadent &Othesogesponding firstiphattexposade wkicleiSa and ghe
7a and Fig. 7b. _Finally, there is shown in Fig. 10 a:
second ph&eBespeading first dhptnespEYrpadiation prag $4 as illustrated within the schematic cross--*
- 29 - [Jerr] the blanket second, photoresist |ayer 66, where there is

sel ecti veF?F“]ﬁH@td&S(ﬂBé’&f‘SaalataP@ﬁkg- dP- the bl anket second photoresist |ayer
66 with a second phot oexposure radi ati on beam 70 i ncident wupon the second
phot oexposure reticle 68. Wthin the second preferred enbodi nent of the

Bhot ooxposur e r ad atYgH MESAR B0 i DR bUIE &FCHEmaRG RertuEe T AEbtem
\ . Ccla B . . "
phot ooxpoLipEad e PR BERARY bibck et redellid ity FRESRRERIN Rt Bh.
i?Ct I onal 'o?@gcel‘\@ngﬁc @og.s-sgcqir?% iddcBin is’Rustrated in Fig, 10, Shown ixB?nlfge'ié{ fanadLo
g. 11, theré 1s shown a schendt 1€ cross-secti omal “di"agram I Pl ustrati ng

e, gl el OS5l S LSS e il

11T ustrat eglifeNnfebthted Qrount 1RWbel detrbhigs fabFcdtidn aviidsd §¢MREafic cross-sectional diagram is
illustrated in Fig. 10, but wherein the selectively photoexposed blanket second photores_ist layer
66 has been developed to form the patterned second photoresist layers 66a and 66b. Within the
second preferred embodiment of the present invention, the photoeﬁpbsed blanke;: second
photoresist layer 66 is patterned to form the patternéd second photoresist layer 66a and 66b
employiné methods and materials analogous or equivalent to the methods and mé.terials through

which the photoexposed blanket first photoresist layer S0 as illustrated in Fig. 7a and Fig. 7b is

developed to form the patterned first photoresist layer 50a as illustrated in Fig. 8a and Fig. 8b.

Referring now to Fig. 12, there is shown a schematic cross-sectional diagram
illustrating the results of further processing of the integrated circuit microelectronics fabrication
whose schematic cross-sectional diagram is illustrated in Fig. 11. Shown in Fig. 12 is a schematic

cross-sectional diagram of an integrated circuit microelectronics fabrication otherwise equivalent
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A S

REPLACED




cross-sectional diagramof an integrated circuit mcroel ectronics
fabrication otherw se equivalent to the integrated circuit

m croel ectronics fabrication whose schematic cross-sectional diagramis
illustrated in Fig. 10, but wherein the selectively photoexposed bl anket
second photoresi st |ayer 66 has been developgd-to formthe patterned second
phot oresi st | ayers 66a and 66b. Wthin the second preferred enbodi nent of
the preseff theadisgratestircu anigresieeraxpessabragnan RBpsecheRic awsrBrdanat diagrapuis
66 is patterned to_formthe patterped second photoresist | ayer 66a and 66b
enpl oyi ngllivsirdedan Bigal hut whstein @ﬁgﬁabwscqyg Oésﬁﬁ%ﬁyﬁer-%na-%ﬁ@twsfﬁ%@ laye

materials _thr | ch t he, phot oex ed bl anket first ot oresi st.. | ayer
50 oo 111 GaendHikbater i comuBiRg et SF By péer Biienssh o e spirermaading
patterned first,photoresist er. 50 | 11 in_ Frg. 8 nd Fig.
8b. patiernied ?econ&)oxﬁ@fngrplphy rﬁga;r%%ﬁxlré&oaﬁé fa%rgtr%éa ﬂféﬂoo%aatggschermt ic
cross-sectjianal gl agr ' | t.ng of
the i nt erol Siponfing ke bisk PhAdbioh fhybiion B ki ubbughi sk 4FL SHicd Srhlrd
Cross- sectj I Qiar | Snd ' | ; | ' LS
schemat i cbla(g@?c‘)/% ﬁ@%ceﬁycl)%xfé %ﬁgﬁg@n&&;;&g@ nctg%%e%l%ttlg %:)?’f‘\éhcéudlaté:dbgis eich bk

m croel ec | GFehia bR j rMES\8; | T—

™ S110E! SCUARA! GKRAS SRS reBiAI SR RAL 1k 8on: ipventon, whers fhe Darker
schemat i C s&doRd Srefid pAitr Ahid@iledive 2oating! (ARC)a4yRE64 B fbhfled difan PRAniVPEYAEN

t he bl anket second organic polyner anti-reflective coating |ayer 64 and

t he bl ankeiatdrial b6t esutibleqd allgiolystreition ahé eie bakerfigecbndactbolapert 426s formed
correspondi ng patterned second organic polynmer anti-reflective coating

| ayers 64at kast if phrt afian hlaminunmocorapiop domipctoatnateriabdhé second etohidg plasmal7dyer s
62a and 62b through use of a second etching plasma 72 while enploying the
pat t er ned pseferably enipbdyeraceijsdénck af etickant §as compodBionasomprisingrélylan dxygear o, nitrogen
Wthin the second preferred enbodi nent of the present invention, where the
bl anket $eeeiningetglant gasior giehingdhe blanket pesend giganis polymer emRelertivagoating j s
formed of an organic polymer nmaterial not susceptible to,a hydrolysis
reaction 4ARCHRYeR B4 when farmmiag the gaptrEd fecpad erean PPB’“%P%EFﬂEE&‘Vq co4tRg (ARC)

D o bt koo B B Bt i TR 86 ol P 5B o5 A Dine

conmprisi n%'lancht) firdt conduesr la%r &4 \t/vflgrgﬁnpming' the patterned first conductor layers 62a and 62b.

Upon forming the integrated circuit microelectronics fabrication whose schematic
cross-sectional diagram is illustrated in Fig. 12, there is formed an integrated circuit
microelectronics fabrication having formed therein in addition to a reflective gate electrode
formed with uniform and reproducible linewidth dimension a pair of reflective patterned first
conductor layers formed of uniform and reproducible linewidth dimensions. Similarly with the
reflective gate electrode, the reflective patterned first conductor layers are also formed with
uniform and reproducible linewidth due to incorporation of a blanket organic polymer anti-
reflective coating (ARC) layer interposed between a blanket first conductor layer from which is

formed the patterned first conductor layers and a blanket second photoresist layer from which is



cont ai ni ng etchant gas for etching the bl anket second organic pol yner
anti-reflective coating (ARC) |ayer 64 when form ng the patterned second
organi c polyner anti-reflective coating (ARC) |ayers 64a and 64b; foll owed
by (2) a boron trichloride containing etchant gas for etching the bl anket
first conductor |ayer 62 when formng the patterned first conductor |ayers
62a and 62b. Upon form ng-tfle~i ntegrated circuit

m croel ecfyrmed ﬁ?afté‘t%ﬂ €ifdt ipRBtOYRRS Ry SCREBIRLY enpleyedds defardhg theglattdined fimsh i s
illustrated in Fig. 12, there is formed an integrated circuit _

ni cr oel ec¢smincws Idyehy i Sindd tha blhaakét nggdniy patgmetwntieicfiedtive adatirg (AR ¢)olager is formed
reflective gate electrode fornmed wth uniformand reproduaci bl-e |'inew dth
di mensi onofarpaiganiofpolyeier edtichie nptguseaptible th iarhydrolysisrgaations thedlankst ergamed of
uni form and reproduci ble linew dth dinensions. Simlarly wth the )

refl ecti vpolymeranti-eeflectiviegoating (ARE) tayer has apenuatgdqeid farmstion WHARCHS Orgaifer s
are also formed with wuniformand reproducible Ié n%vm' dth dugt to ]

i ncor por apblymepantireflestivectoaing 4ARE) FyeRandratignuated delaminatien gicthe SEgaNRPQLARLY

| ayer interposed between nkef, first cpnductor |aver from whi I-S
o med 1 henpERICEHHRE R B SARCO IS OM PR AEOHG 1 ek apbEBE s ecte

hotoresi st | ayer. fromwhjch is . . ] .
P O & o pn e ARG 81 cbich vails oF delamizerian Woul.Sthopiseoptibgfe fo fpngiform or
defining the conduct e the bl anket organic

tterpned f.irs | ayer I
pol yrer afﬁ?ﬂrg‘g‘fqﬂg%F’P?}%‘d@éé’%iﬂ??gpa(ttﬁ%ji%lrr%fgﬁlfczoﬁl?#e?r%d of an organic
pol ymer which is not susceptible to a hydrol ysis - reaction, the bl anket
organic polynmer anti-reflective coating (ARC) | ayer has attenuated void

formation within t heAé}lrs%H‘érgtoPHEBkWB%Fsoﬂkaé& ff the gkl e Xfél@r?éd‘&n&cﬁiﬁ@kntk Ay ee

and attenuated del amnation o e organi c polynmer anti-reflective coating

(ARQ) |ay ?es%ﬁﬁqmérﬁ%ﬂ&;? @gh&{tm ragtﬂehges{éhg@oérﬁioathefeahammtmge;fltmpﬂemt

coating (ARC) |ayer, voi ds or del am nation would otherwi'se contribute

t 0 non- uniifRABRT RelisibRPERAIHEHBERioNk ARWbE ntuse @6 miethdpahiterialg dtriictusds and

conductor | ayers. As is understood by a person skill ed

in the artdimédsfonanibagk MichITh astined atmicrekletinenics fabrication in accord within the preferred
embodiments of the present invention While still providing microelectronics fabrications

formed in accord with the spirit and scope of the present invention, as defined by the appended

claims.



present invention a f the present invention rather than
limting of the pre ﬂ""”’ﬂmmmmgmml?ew sions and nodifications may be made
to methods, materialg, Structures a i mensi ons through which is fornmed a
m croel ectronics fabrication in accord within the preferred enbodiments of
the present_invention while still providing m croel ectronics fabrications
formed in LB with the spirit and scope of32t he present invention, as
defi ned byl.t Aenethpd fodddrming an amti-reflective coating (ARE) layer comprising:

- 32 - 1. Anethod for formng an anti-reflective coating (ARC) |ayer
conpri sing: providing osubdiratg; a subst rat e; formng over the
substrate a reflective | ayer; form ng upon the reflective | ayer an
or gani ¢ pol yner fosming-qver F@éﬂf’iﬁ@t%béﬁﬂeﬁﬁ’e@%) | ayer, the'.organic pol yner
anti-reflective_,coating bei ng forned from Qr gani.c r
BLE -1 of | 6ot | vCarBMG YR A eFHie SHIeBRm RIBeRR PGS R Fa Bete Etng @%VEW
hydr ol ysi s, reaction .The net hod. of, ¢l aim 1 whegein substrate.

enpl oyed Vil RFERTE mlwsreqngerﬁﬁsqﬁﬁVE§°%%r<ﬁ8§.lwﬁr bein Fared Foptan ianis Palypper
consisting of integrated circuit mcro ect oni c bri.c tlons ol ar cell
ni cr oel ect?’ﬁh?eg?tf"glﬁo?%ﬁ f‘%@ matepial W IB ﬁﬁg i ‘RI 3953\ ¥Sé§rre?:‘§l°n'
fabrications and flat panel display mcroel ectronics fabrl cations. 3.
The nethod of claim| wherein the reflective layer is selected fromthe

group of ref hactMed drdfehS wRRShS s'&g qu eﬁx?{fogﬁf&ltﬂi a%@%fe%%ml:@ﬁﬁﬁéanon he

reflective sem conductor [ayers an | ect conductor |ayers

met hod of  gdighdd froMhiRe Slollp fcbﬁsxﬁrng%%ﬁe%@ ey Hi?éuxﬁﬁicl*oélé%frbﬁi%& bR cARat, sofr CARC)
material which 1s not susceptible to the hydrolysis reaction is an organic

pol yner angicrbélédtfsiids\bric@fidnsNBeramic substrate microelectronics fabrications and flat panel

display microelectronics fabrications.

3. The method of claim 1 wherein the reflective layer is selected from the group of reflective
layers consisting of reflective conductor layers, reflective semiconductor layers and reflective

conductor layers.

4, The method of claim 1 wherein the organic polymer anti-reflective coating (ARC) material
which is not susceptible to the hydrolysis reaction is an organic polymer anti-reflective coating

(ARC) material without an amide bond or an ester bond.

5. The method of claim 4 wherein the organic polymer anti-reflective coating (ARC) material is a

polyorthoaminophenol polymer material.

6. The method of claim 1 further comprising:

- forming a blanket photoresist layer upon the blanket anti-reflective coating (ARC) layer;



is a polyortho mer material. 6. The nethod of claiml
-further conprising: orm ng a bl anket photoresist |ayer upon the
bl anket anti-reflective coating (ARC) |ayer;

- 33 - phot oexposi ng and devel opi ng- BBe- bl anket photoresist layer to
form a patter nghbtogtposingand devdicping thediwhket photoresigtigyer rofoniaid gatergeidoyi ng
the patterned photoresist |ayer as a photoresist etch nask | ayer the

bl anket rplidterssistlay¢ragmt to form a patterned reflective | ayer. 7. A

m croel ectronics fabrication having forned therein an antr-reflective
coating (ARC) Pighiag while emptaying the phttemed phaterssistopyar|asaphatoresist gtchmask layer
m croel ectronics fabrication having fornmed therein a patterned reflective
| ayer in Hedianetfeflactivedeyenta fasa aopatterngd seflective lager. A f abri cati on havi ng
formed therein a reflective | ayer conprising: a substrate;

a reflective layer formed over the substrate; an anti-reflective

i f he reflective |ayer, -wh -
Ferl ecti Ve AUBSTHRESRRS HoplaRon taving REBSEReSin 5 YarieBeRar shptme (ARC) laver in

ﬁ;:jlrolrsfs: g&%‘d’%ﬁ%‘%ﬁ‘é r'nggxogi'%lf:‘gl)aimrﬂit erial which is not susceptible to

(ARC) materi al |y an am de bond or an ester bond. 5. The net hod of
claim4 WnereiH mmj’m ynmer anti-reflective coating (ARC) nateri al
a
S
ki

8. A microelectronics fabrication having formed therein a patterned reflective layer in accord with

the method of claim 6.

9. A fabrication having formed therein a reflective layer comprising;:

a substrate;

a reflective layer formed over the substrate;

an anti-reflective coating (ARC) layer formed upon the reflective layer, where the anti-
reflective coating (ARC) layer is formed of an organic polymer anti-reflective coating (ARC)

material which is not susceptible to hydrolysis.

10. The fabrication of claim 9 wherein the substrate is employed within a microelectronics
fabrication selected from the group consisting of integrated circuit microelectronics fabrications,
solar cell microelectronics fabrications, ceramic substrate microelectronics fabrications and flat

panel display microelectronics fabrications.

11. The fabrication of claim 9 wherein the reflective layer is selected from the group consisting of

- reflective conductor layers, reflective semiconductor layers and reflective dielectric layers.



10. Thefabrlc ﬂanf claim9 wherein the substrate is enployed within a

m cr oel ectroni fc”ﬂ el ected fromthe group consisting of
integrated ci rcu W’Em cs fabrications, solar cell

m cr oel ectronics fabrl cation ceram c substrate mcroel ectronics
fabrications and flat panel display m croel ectronics fabrications. 11.
The fabrication of claim9 wherein the reflective layer is selected from
the group consisting of reflective conductol® I'ayers reflective

sem conductor rs and.reflective dielectri

O o s Wi aidh O i § el e Spie Ay p ARt flonrive patipg (ARC) materia
i -refl ARC i
Py of yei SE B ch uscartie b the TS IvaR rencttOh fidn Fel R a i Bl BN ux @ et
mat _eri al w,t u&l %gdeslg%tbgﬁg?r nﬁ%rg{ﬂ.ﬂﬁietﬁgﬂg 13. The fabrication of
| -

claim9 wh ran reflective coating (ARC) materi al
is a polyort hoam nophenol polynmer material .

13. The fabrication of claim 9 wherein the organic polymer anti-reflective coating (ARC) material

is a polyorthoaminophenol polymer material.



