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METHOD OF FORM NG AN | N- SI TU RECESSED STRUCTURE
BACKGROUND OF THE | NVENTI ON [ 0001] The field of
wo poeBison rel ates generally to micro and/ or  PCT/US2005/032276
nanof abri cati on of structures. More particularly, the
present invention is directed to formng relief
structures in substrates. [0002] Mcro-fabrication
i nvol ves WHEIODaPR [FOBMINGnAMfINy 8FEP BREHSSERtITIRECTHRES,
e.g., having features on the order of mcro-neters or
snal | er. One area BPR*SRTPERA i T 4B ERt i on has a
[0®bZrablre ifIPALoti Snvielt{dIE rERIHE Ofldeh DIy PE GG@SS 43/ /or nano-
epRdUSEY fOL Lhe manufacture of jnteorated cireuits, A,
s the 'Sem cOndictor proces8ing T Hdust ry cbnti nues to
digeeiade to dicrhirgerl nfodtracicwresy el tbsthidties- i ncr easi ng
[006g) Ci I CUlilcSo PRbr Utith ol li@RofIsMekk @BbA SHOS bat®ry small
derg.fabrication becomes increasingly J mportant, . o
STOPher °ar ead of AdeVel6prent Tt whi Th-m Tr 8=FabFf cafi On
sadsetheePne aptvyiadvliish| nideobfdréctiniohotns, aopitzeelle impact is
id eﬁﬂr;,?}newaiduer&ﬁh. ﬁfﬂfd‘eals.irﬁ_:ﬁ/tiﬁcﬁm&rﬁn%rth}ﬁa Irr]niajtﬁﬁfl-a.c[:ﬁmgk .
. Traditional micro-fabrication epploys ot ol.i t hogra .
gt B b eptt GF S ar PR ET RS e B s
toPhotvlei f¢rogdregshyriovekttes vaekssnth nat ioirees imngn tex goserigs per
urli@Odr ANEL:AR A émglesaﬂsapiieer mex@C Eﬁ%-i;:%@io‘hh&%coﬁggainareasingly
. process ¢ atible [ ayer ten.referred to a
o PE st T AYor=oTE Und By RS B Ui Ed HE dast ratson has
besat ¢rerlayedTiacluds, bidrechtlesy alort iwvh wrihohledye mechanical
sys@shsStanbayRr 1ixe.fabricated is optim zed for the

B L it e
tegbpErusE Nt gephicape gpsremes P tsuhat@teal , Phokdlddhouyapite
irﬁl@@e%t«lﬁecdﬁ@\i@itﬁt@gtc_ﬁ laa?e)@emt%t k8b1 lahy Lf ibdR transfer
resi st-layer naterila 0 pos | I n rocesses, e.dg., :
PGB R R qUERTTBE (Rt PARHOS! CPRC b O BLRRES | SRt ErBn
reffgridiete e gtrdsayerlayeepliscatplngepabt mronsdsgiithh desired
pabebir detidieds f @at WiRsris dependent tHPOR9PENaléON3l
. g)har atct eristics o%cqt he hexgosure tooh. Thgse , . c
CRATHE et SPHEE PR adE™ SRPEEFE 16F T ted ™" traReter
roogReT- cAd aapestlur escykbrihdaexpesare conoldekehyhen determining

eneayedRAOE s eMl@yedianth Al ORTeR ¥84188BwaleQ0R4h ana
Rece| t'llY a _ne non-,ph\%ol it ho%ra hic patternin

CPPICESS HaS T VS Vo ST WYER TEED ﬁl&srtef‘%argrl%% Fgeades

e ignpriupsedienhogfrcaping deperitoeri Bgosrmsys of Inhmldition to the

r&@8pliextt | @spandclddbhadd-ans,i@h RXPOS§LH 8l ORbtures is
litho hi ¢ processes

25000 08 R ETELELY LRI L SDOSMSENLE, BLOCSSSPS
chagatyirt et cSt stadgdpuhil Hredngratiénttedppd i ¢he ingmerical aperture
oﬁZQQé{é§9§§§¥é6toJﬂ héﬁ¥,a§adélgﬁé¥i g%ﬁﬂd%@d[ﬁ%ﬁegﬁignment systems.
[J%BEJI Catléggently a new non-photolithographic patterning process has
evolved, which is commonly referred to as imprint lithography,
overcoming many of the complexities and limitations of exposure tool
technology. Exemplary imprint lithographic processes are described in
detail in numerous publications, such as United States published patent
application 2004/0065976, filed as United States patent application
number 10/264960 on October 4, 2002 and entitled METHOD AND A MOLD TO
ARRANGE FEATURES ON A SUBSTRATE TO REPLICATE FEATURES HAVING MINIMAL
DIMENSIONAL VARIABILITY; United States published patent application
2004/0065252, filed as United States patent application number 10/264926
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nunber 10/ 264960 on COctober 4 , 2002 and entitled

METHOD AND A MOLD TO ARRANGE FEATURES ON A SUBSTRATE
WO oRERsYCATE FEATURES HAVI NG M NI MAL DI MENSI QMAE/US2005/032276

VARI ABI LI TY; United States publ i shed patent

application 2004/0065252, fi Ped as United States

patent application nunber 10/264926on Cctober 4 , 2002
orpRAt&wE| 41 @40 VETACEMAFIFORRTHIE 2F |ERRERICON R YSRBRTRATIBSTRATE
ToT@AEA@IrMET AAER FAABRWCAF | i ROF0VESRGIDRRIYs ;STANDARDS saseks

R R R AT AL F BT WP RO ABE PR GRs

LWQ@‘S‘]PHTh@OFHWﬁent al inprint lithography technique
[odioSE| OSedrHent @atRedfalt hﬁpraﬁerlamadsgxiagﬂgadeauhidushmclosed in
eaE:%t ep thepa{:yolrgrgg It?Qr‘?’e nCl uldS d OEQ'BE P 1cat ons ;aneludes
atternin a AB1E Thyer ana?rans?err a
ffﬁa‘?tmﬂnoécﬁr Féé{ﬁfnﬁ??@rﬂ oint AePqlEhewifzapig tlever iapd otransferring
a lﬂﬁd@éﬂn}’i:&&e%ﬂ&ﬁilhgt& tH® riéhjeéhf @htkerd Ixﬁﬂiplaﬁltdhdieﬁlylng
ed- apart t he substrate
‘?D 5rhabl e fdo%ﬁl d p?esen?mpg[n}:\a/velesne qoy?‘gnﬁfaa?é ag q R the
supgbsiteareth ?Fh@ﬂmﬁalcﬁ dipsidsprésgint | ke ween ftbe nyegplate and the
subBkiLbel i efhel ayffiat hatsohas rdePabt edih kegAnided ihefyRNehat has
confg& ng_to ? shape f t.he surf ace of _t
act Wi

a tpa@t?rar_lt léecol%*dcon ormldlg tl‘he SUEB)St 0 atttlle sudrface
of hée SeMpHitei &e doayeet aieh tth%nhﬁubjl -eclled substage eggethe

sd1Qalfi@asiBler s Ondheusilstd alLpréteketd @b trmgeet Nabhto the
spondstothe ternlnth §__O|tl:dlfled|a er

] %OB relil 11' ma correspo tter n tﬁe

U[ﬁ b6 @neral Y, roI overpf1 di men§| onNs o
sflagttiedsldvsrmed wit h the af orenment i oned processes has
daeen dependeny, upsfrdihevd:0pad @gmelca‘lohheafueﬂeerfgymgs formed

wi%:llgxrg aecgfépem%gn}o%%s PT, foc??]seseha]lc OE)gearpltd%gl Id%u!: tﬁne topology

greater ani SO ropy Surt ace reat
ofditse omdeviving sWracelineforitppgerith G@l@?ﬁomhbhe 1|1qu6@ The
g&ee@lr ahhedebpy &r t puorddecidTBEOMRE PHOQESSEREidDOMn the
. llregnlrrln relief structures on substrates containing
opography. SUMMARY OF THE | NVENTI ON [ 0008] The
[g90@kenfThéreyéntd oned eaherdore, et hiodidd jparewdnpyayeases for

£SYHRSY 3l Lot Batudcleddd@SftREAIRY, ciftal BB oS HOSIgkabIS:. 2
multi- layer filmwith a surface, an etch rate

i nterface and an et&@mg#;fgrﬁ[g El\]lTh{)ﬁrface. The
n

etch-differenti aI_ ace 1s | ned bet ween t.he
[Weeh r dhe pracenrd aeeengpen tigatugsf %lC@.thW‘ eécertderning a
smtiaefentlha& thenskerdieaiant entdhe sustsad, eadefik nediyet Film

wB3E clipddiea Rl ALLELRALER. LY ShY 805 aThR L5R1 ded
t?ern haé ertlcehe% Ftern C arac eri s ICS Ig
1@@?##@ th%leshiaqiledeffetrﬁetlﬁét trtentaesy h‘édﬂefferledabgwp@h the etch.

retleChntRh 048RS Sn@lthsefur@hce!t CA fUcoe@sSesttelhlis transferred onto
theet gu s(%rageeﬁigg e%l, 1nntpg{’tf_ a%y tq%d!atf_clzheglEPereEtlal interface. The
recorded pattern has etched pattern characteristics (EPC) that define
the shape of the pattern formed for a given etch process or set of etch
processes. The etch-differential interface modifies the EPC.
Specifically, the multi-layer film is typically formed from a patterned
layer deposited on the substrate, with an etch-differential layer being
deposited on the patterned layer. For a given etch process and
patterned layer, etch-differential layer operates to modify the EPC by
varying the time required before the etch chemistry breakthrough of all,

or any sub-portion of, the patterned layer to expose the region of
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Specifically, the nulti -layer filmis typically
formed froma patterned | ayer deposited on the

wepbbshsare, with an etch-differential |ayer bepamyus2005/032276

deposited on the patterned Iayer For a given etch
process and patterned |ayer, 2efch-differential |ayer
operates to nodify the EPC by varying the tine
sybsf¥ateetn Fabor arphtt ioncthesherilst rihebmedikt hrtoigghoofthe EPC is
dePehder®r ugdly s %@Oféat@gs of Oné ke paisteriedrs ayeliude® the
ose_the o) substr.af e per it 03|t on
retelﬁ e e% P r E%s m@)dl i Ca eiréﬁ off f’rﬁe%f—_' etﬁgﬁréeentlayer and
th@peﬁchsév%ﬁ@slen‘f@ét orer Ofe fefmadhesknorhet cflastqrneis Udesvariation
ni lﬁﬁe rsphaidgv8elech trat esrﬁafcetm Hﬁtl&&gaﬁa%efcsprthwa@hemed
laa/er ‘P%ﬁqt tet%negnll %%?Eer}% al:lh?a el ?Eeq{/;;}?erat%?%enraflace elng
refgarih§o et weeh rebe lslmlffa@e ﬁﬁiél_) aaverntier face o@ftltehEBI- The
vd&%&iﬁfn@eﬂ% lady€dncei Eélwte?re @b chr@hEd anenddeakri ayera f\&héchon of
e interfac erre et cf rate| erfa
th(eEfQ‘il ovEert% hre‘m‘tiz?i‘rt ea & a?%seoglﬁoghﬁ:h TAriPat i O} nhehpatterned
laiest adteihebasmivnhelfsetdhadef famanting ERjeratispased between the

sfridned .08 wof the cshapesofed be ertehaalif\fsremaaﬁaneérmgh By

rfacea patt.erned is the vo
R T R A T e T
revgrfeic patirant H@tEﬂfftehatSUQetaq'@eslhn iptgiardi dofvppreast watth the

sﬂa@E e(fff @%Fe paByeleﬁltiaﬂlyie§h.b1ngh@ S%H.ét@i’.ltSrn may be obtalned For
erentja ce,. on 0 ecor de
el B URBP LI PRI GRUOPaRT T oF RSP Eohite B
sqﬂﬂet:hect he whapezeopattvenplitsterniods | Ay éhe grecetredspagern, such
addabbemng m)fobrﬁ‘ecpbﬁaih@egeco%@éd %&am&lne mlpf&ﬁ@iwthe tone of

sel ect t he et ch- dlff r.ent nterfac

el 8¢ S %tr_‘ﬁerrﬁ i &pd ]tefé:‘re‘?] “di ét’bers F otn§°r%t fjgne of the
Omeemldeeltqmtltm tthe acheds lapowi nthesk 4of pbltkr Amipddl@éments are
adsee detdeRrakt ern. Additi onal ly, the tone of the

recorded patterp may hi f ed with respect to the
R BT

tone of the ori gl Eéqﬁﬁ) 7 t'H& WE n | ayer.
[oplieke ang At bera enhddrfn@ntcsow eeclesorl bedv her e multi-layered

s BREER DESGREFI Rk %tﬁ%e%@dmt[ Q009 Fiend inSeftion;
lified cross-se vi ew of a It|-Ia g

R et B P a5 e T T R e RO e A 1 fLanket

efghesethe impiehtijagared @O1GItuFe g.sh@wi gnaFig.npl ithi &ekm a crown

s&&'lQ@eS 'i?eﬁdoQgﬁcteV@w@étﬂ 8hd %&b&ilmeﬁ@ ket cigd gbe&fmt ha,entlon,
-lLayere structure shown i

Bt T Roge e HEOF S ot pReRE b v gt S B T

layeesk strigryent isbayn [10081H- Fi qft8r isybjeddiingltbki expwn surface

tcp Elﬁ)seqt'cﬁetg if@ﬂﬁ're\éé@é@soin tph?tlmﬂlstéoﬂ RYEr LB BLIUCiM8eordance
er subjecti ! the crown surface

WJtto %nne 8 c‘ﬁh?en 8rfm%ree8eessseé1§ ePorTi ons of the
[eapkt r te i“nimecertnafeedicrérsonectdwhativientofofhe fmelti-layer
stRhesant ik Restdabe vllQQL?d abtnafe iehibdaislenp! i fi ed

[0%&9]58 §1egct ISOPsgla \sqmep i dt crosrgus}ec!:t_llogglerview of the multi-layer

t

structure shown in Fig. 4 after being subjected to a blanket etch;

[0014] Fig. 6 is a simplified cross-sectional view of the multi-
layered structure, shown in Fig. 5, after subjecting a crown surface to
an etch to form recesses in a primer layer;

[0015] Fig. 7 is a simplified cross-sectional view of the multi-layer
structure shown in Fig. 6 after deposition of a second etch differential

layer;
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structure in accordance with an alternate enbodi nent;
[0013] Fig. 5is a sinplified cross-sectional view of
W0 bwenzdstd - | ayer structure shown in Fig. 4 af terr/bsiongos2276
subjected to a bl anket etch; [0014] Fig. 6 is a
sinmplified cross-sectional Vitew of the multil ayered
structure, shown in Fig. 5, after subjecting a crown
[09@FF acEig o sahs at el ffask proscessonih vaeprafnehe [mayer-layer
strQ8dile Eh@m 7nifgd ShLERdd bLad cLPRSt8€ ONalaaVi ®WaPfblanket
odhe nulti-Tayer structure shown in Fig. 6 after
é;eposi tion of a second etch differential |ayer;[0016]
[Pyl 8Fig. & &% mpeifnlafict gsessseettiional weewiofthe lmelti-layer
stAdbtirel a¥S 84 Gt W Qr6N0WBridt 16k Bbr Zefsh8S RBIdEng an
subj ect ed Lo an addi ti onal bl anket etch; [0017] Fig. 9
ALEOT VI RTFi ed cross-sectional view of the
(0faBY | - FayernOsiy @ctimrdibirdwpress -Fegriogalafiey ofor matiemed
1a9,ferrce1%§§§@<§ uﬁsmlaoyﬁmrm 3R fRLEQRICE Bitthond QRE&inEhT of the
i fied cross-sectional view of a patterned
pﬁeﬁyrétr lBV%rbtd 8d upon a substrate in accordance with one
[@aPbdi Femt 16f id hesimwdseird Fmeenteoriond DO1OY oFi g.multiilayered
st@ustuual, Ifé&gd%pa 502861 dP 8R! anV eV Ofi £ Ae@HE1d1- hAYST €bon the
struct.ure, depaosition of an
PRI f'%ﬁ’fenﬁoé‘i’f" T%fé? dBén the patterned |ayer,
[oPROIN Frg Filg. is1@; s{@020]edrrypssifedtsopakiviph ioffi elgk multi-
1;:%9@@ s§9&éeu9@alshgulewnoflgt hey myletéd aysyLdisd et 3, to a
after sg#]ectlng the same to a

11,
blt?lnﬁﬁtk&tc}étté)hf?%" PO % ‘'surface; [0021] Fig. 13
[00g1h sFap! i1Bi &d acsowd i St rorral-sedténndf vige of the multi-

la@'él:éd |s@¥§é‘t%ge St Li'heFlgShQMfthr Féuﬁ] ec,;ltgnéfgh%r crown surface
ubjec i ng the ¢rown surface to to form
o BPLTGHeET T 8 R P S i BT AR 1 95O Rce with one

er@nbmhnltrem the ndeeemgr égegntipmyventi on; [0022] Fig. 14 is

(28] "Pki§i ad £f 98§m$pq9£1éana£os\él @a\etqenmeuwlotfl Layenhed -
structure, shown in Fi

after subjecting the same
LS, SHRCBET OpPE re IS Tht A LT bR Serte ORE S o rog®
anisbtrdplie atich porfbrongensh acciordarcégned wibmeghe via portions

1116':1’99&@@1%& WOfn thhe fhBgeRnt W%ﬂ&'ﬁ%se&@qg%nt’:bg 15 is
|ified cross- pEt:tjonal vi ew of mul til ayered

[°§12?hct 6%, ‘ehtimi F1T° ﬁﬁledlﬁroséff%cr“&%]ogr‘?‘f S b€ multi-
layenefuctirveumat ethpad innFidelyi atpeor Bepreiandn tafepardguctive

md%@giéﬂjgnlﬂhea9£335g§£¥a% Xﬁé @réﬂy% §£QEQGhrE%nEc&grdE£%% with one
r[@)Oesent |nvent| on; [Q024 . 16 is a cross-sectional

HTBE o SApRFaeR 651‘? rlﬁ‘éd with

[0024] Fig. 16 is a cross-sectional view of a substrate patterned with
an organic acrylate material in accordance with an alternate embodiment
of the present invention;

[0025] Fig. 17 is a cross-sectional view of the substrate shown in
Fig. 16 with nadir regions removed;

[0026] Fig. 18 is a cross-sectional view of the substrate shown in
Fig. 17 with a conductive layer disposed thereon;

[0027] Fig. 19 is a cross-sectional view of the substrate shown in
Fig. 18 after chemical mechanical polishing/planarization;

[0028] Fig. 20 is a cross-sectional view of the substrate shown in
Fig. 19 after removal of the organic acrylate material;

[0029] Fig. 21 is a cross-sectional view of the substrate shown in

Fig. 20 in accordance with an alternate embodiment;
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an organic acrylate material in accordance with an
al ternate enbodi nent of the present invention; [0025]
WO@6/033871 S a cross-sectional view of the subsPCEUS2005/032276
shown in Fig. 16 with nadir reg| ons renoved; [0026]
Fig. 18 is a cross-sectional °view of the substrate
shown in Fig. 17 with a conductive | ayer disposed
[00RRT eofiig | BB aFtypssiteatdonplorbeys oS et owkitrotewhofn in
rilgher s ubeh atiee12homt Laydr gispbieafdREe&tien cal
BEN2NEER! 2ROl ShEAGLDl anariaall n el Q0PRle filie 3ol in
A Cr oss:Eeéti onal “VTew of "the Substra
Figg ¥ eékenr dptimbsulafecti tor galﬂuaek%tmeyclat e rrat erl al ;
[00089P29] FEh 924 2{k hScibs6FQ5ti60A1 L oAb ViRWs A sthh€e shown in
0% S S & F Rl D REPRL R L o
(08B ®ks- &gt BN aw@wlefletdher@absqqtapealshevm of ntiE gultizlayer
stubturd oh alcesﬁaahee layerarmdh sposete thes@aane [ 0031] Fi g.
[0§§41. Szg %f g? ng%}%%suélje\élcew(fgz setcllg Salf!l.bﬁf%r ate c heomltl layer
St[r99'32f]e fiqyn Do Filg. RScabes- s‘éccutepbrml the @amoftot Bee process of

Figdhsd- r9atxﬁt$hﬁvm etﬁlﬁbgche&gs@fyt Eﬁv:.rn%nQVlaJw @dccht E'@lectlvz.ty, and

n| acry | at e mat ; %
[0%59 ? Crlossg sélem ?I olﬁ:éil c1\[/cisesws%cft1t> al v1<|=_\;{ o_fI %f multi-layer

stgtlmtrteuﬂevwmnlraéear danekreni s¥biant Hiat erhapre evbdel weptsss of
rilg8034k, Riigh 26 kSciingi Mtk fi60nLF05Sa SAGHI &Rl saleeWaky .
the multi-layer structure shown in Fig. 25 after
subj ecting the sane to the process of Figs. 4-9, with
t he etchi ng cRERISEP\WHFERIRTFOR dFoRHIRITMENIEPECt i vity, -

[OQ.d] [ 0836} rEhg tozlyld S1a asbﬁﬁgﬂrgteed.o(; r&%@eﬁﬁe@l E®RR@kordance
w1\q—1 Of tsl?a%tn}lnvte{i_ elrs Sé rvlilnc u\rrlen Ssu:%ce nd gatlon and
t 1" BEDICBEt T NG 1T sHhE 'S PAE ST BEEES® o B ong. g,
squ@% Phtyasrehistguetvens sitdry Havk myoalénaghcetchattern substrate

10S @t @C Fbyidr¥s IQEIA_J, laER AR SERIBTEHN oChe T HE ¢ NVENNbns of
a subs rate 1 er ned

Referr tt
unLjug)‘-’éltclcor Ance g%woflﬁegs'trgg%uﬁ i hiveRTi0R® ti g‘% ate 10
prirash isga suanf pbanagnduleat |@nshé_|;@dambo§,9mf ate Yol yyorah process.

AsShI HGLYE Sinddhathibnd S2PARDbEIRLLE t@rRAtLEE N 4S ULStbALL
i mensi on order o

eat ures. havin the
A Do Leatir 6o, hagi ng, dLIENS! ans o, Lbe o der ol Lo
fepfurehdemanséorhef seasserea don@dperesahtsragenth- pbanak, the
ad'vaﬁtage& QWHIREH §E L QROL QML i 6:0 1% h%d@l@lﬁ@" R m&c%gaﬂslga

o ERMbkc WLl LR A2 a1 polyagnel, Shovelunes T
£idnidtochl 16 CorRAttl ge feads urag e dinifemdiiogstiof spatdcer ns
:ofo@medm@nlsygs;rr ailen 20ackOng Rt1ide adUaAREAdEFePf1st ifositea
pr € ur@ace g\éenft tratg el lZIC:!I I‘E) tternego{ay%?rzozgglspo%ed upon
primer layer 18, and an etch-differential layer 24 deposited upon
patterned layer 22. Primer layer 18 functions to provide surface 26
with planarity perturbations having a frequency that is less than the
frequency of the planarity perturbations in surface 20.
[0038] Patterned layer 22 and etch-differential layer 24 define an
etch rate differential interface 28 that results from the relative etch
rates and thicknesses of the materials from which patterned layer 22 and
etch-differential layer 24 are formed. This facilitates formation, on
substrate 10, of a pattern corresponding to a shape of patterned layer

22. For example, as shown, patterned layer 22 is provided with features
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probl ematic effects of planarity perturbations

enploying a nulti -layer filmstack 16 to pattern the
waasnsamre underlying the surface. [0037] Ml tPeT/ay®ns/032276

filmstack 16 includes a priner |ayer 18 deposited on

a surface 20 of substrate 10f a patterned |ayer 22

di sposed upon priner |layer 18, and an
thetcincdidd ereindtapny éyeha\féngd%ﬁbéﬂtﬂeds Uporrndattassagens 32
halv@ﬁ@ra 2121ck85.+,mg Iy SirekiBpdtkaeh ig2ifedt QaPé0 Ve dehdSHIEAGEm of

an rlii(X erturb tions_ having a freguenc

retcﬁsfmns ﬁess & PGB RC P KE°hI Baf | Ty 8¢ patternea
layertadr batqhenslanﬁrsw ﬁoae@rzatm[neoge]t PEﬁSteeFm@é Fweﬂ pxrface

1rﬁBg?nQetrCha)ﬁgrr fer e‘ﬂﬁi%cﬁéneé%}(:@ rlﬁzﬂeﬁiﬁ-ﬁ:éfl Q:oa?]s el ebs1dahe
erentja I nterface fhat results fro
thlc{( T ve %e LERS5FRs And™ ?hl RKITBYSRS 3BY tis m1rretsistse(|riesargd
defoepdgnthitrdn phe taephwth@zyer 22 and etch-differential
[doag}er Eéckalb@ ;ﬁz%a@@lonzhjos nb @Gl bt egrﬂ‘ae&nﬂ iaﬁ@heaQH off
substrate att corres nail.n S pe o
R A e SR BRI R
diffgemt22l lavpr Gti d*_é@ Mtqknf%%tdmﬁ%@ter}atah hetwsde t. and t; of
pH2; OEGhE OFS aBY Il@ayésngna i sdpessidely and£(LGLEH4 QRSuR2 of

h n neas d bet I
5 I bR el ermia et bh ST ho; oYe!

Spsisbivwrad dy yisage cweqlllt lté ratearnsEd patetre?hdd baprafiR ggring the

ettch@n@ lp@B&ddst ¥o @%Lwebaﬁé QRS tddaki e S&HH S aheChdRdn

eventua?lci ]I:ecoe%ﬁlallnt?” S rat]é810 ¥E: ggurr]n%gs t%fx%.ﬁq.rm I,l'alc,li({lis.s t,, a

resi ness. nes
9rmaye1bemaw phistkhesignedes ireagdiredepre veprre uppipnshef substrate

1ARR| é@@kin@amLQQSQithE@%y <o i fHs0h @%hpmadwldmsh@ma@ex

sur f 2 34 and ea u% . etceic,sn .ons a r
B80S ST FE BeRIEe 51 L0 AT ITRPARITar. {Tgressions
3224, Ferhe mimeekqfr@slsngjlpfrfaeqr-"@nt tlwlreb@te\/veetrf:ftmarvdlﬂ 2cqfnence

sd¥hel Gt & %ng’Q)faQQth@ﬁ@t.ssl|Ooﬂ§ sagerlﬁr@@spﬁﬁt)h Vvﬁlt)ia recessions 32
defines the amount of L

ne re
RS ER RS £ Dor DR B EQL AT PT00 SRpBl pPoalThys Tesibitates
fgmagldn of spartwerneth lsaheral? loscegespdidied twhurhnghapre of
paggttgpﬂgaglgregcggss to provide the desired di nensions of

attern eventual | orded.in substrate 10
[°R§§hm /Y p§°ﬁﬁ’f1fyoﬁ?ﬁ°ﬁ¥?ﬁ<r?%%sl“tpfmtamar‘&aarteéi'a]ﬁ'nﬁﬁ%te%?
chemgdttiepe the redgbiored ¢ireoxpusebetegrornseofiffighsna deetures of

t}ékopéﬁéﬂperrekgﬂ%%l té %@ M&Jhb_dpﬁa%eﬁﬁ IcQ8S 30r LATBAT €8¢ ,
f.or regions of Slljlbstratg dlpatte]m

b e oo TS, BUReEr a5 Srorie T Tae
mapt bhiqegtprideess, detieneéf orle, tietchiihg i is depimsendet the etch

crﬁggaeéng&crsegf %@t&fneauﬁﬁ;e[*aize 1o |ang§«lé‘ﬁeét£dﬁp@§énhls@ﬂ/ be
ssi ons 32 t han reglons in s

u
e AL et BT 30CTTS PAOPEPIRrEsc I 6k Fregrbacions
mayare¢wrln im espdrsire adfe sd@e cegiespohdivhgttaget He ishape of
sMELﬁHoQ?QianaMﬁfh ggojections 34 before exposure of regions of

substrate 10 in superimposition with recessions 32. As a result
features of the pattern may be lost, which is undesirable.

[0041] Etch-differential layer 24 provides added variability in a
given pattern transfer process for a given patterned layer by modifying
the EPC. This facilitates overcoming problems associated with the
planarity perturbations. Specifically, for a given etch process and
patterned layer 22, etch-differential layer 24 operates to modify the
EPC by varying the time required before the etch chemistry breakthrough
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[0040] By properly selecting the inprinting materials
and etch chem stries, the rel ational dinensions
whedosesss7t he differing features of the patterneCT/US2005/032276
referred to as etched pattern characteristics (EPC) ,
eventual ly transferred onto dubstrate 10, i.e., the
recorded pattern, nmay be controlled as desired. To
oft hait, encknyi suli-podeinr el thatratherredckryeia?adbesirose cehe

relfi o At eraaegadeaxrerlﬁzupé‘rqrrp@slgh&mheimtﬁhem stry, be
substanti al | ngen sence of

(8t ahar {25 “‘B%YHTF‘B’a?W gqﬁsthr?aﬁpcr 48 CI“ PAex PRRLFEV R sTRE oS-
Oneegi chssoffagtdrst fatladdy tha mipeiTarpost trebes wift the materials
frEFnodzlﬁGB'&%%e%dbﬂy@rezﬁ)&fﬁeswcﬁ @fff@@&ltﬁ€§ Q‘ye§uﬁ8h£@tf%rmed
10. i n_superi npsrtl Qn_W th recessigns resul t
APERTUFRS Bt T HESptT 8F P md) %‘8 PRI vﬁ’ftrfﬁe“i gorha1T2at ion
surfigkes 4P adyldean [1@044acEt ¢hpdf ffrapéntayatr J2ayeyh 2fch-differential

1a9epv244de§1@1dg§éi ﬂ&@éff@eelnetlxglﬁfarﬁdveg Rattar Ratd aﬂeé&race
(E‘%E: cess for a given patterned

nmo
RSRR, U afed bt CthsD Bl o B RE it dieiesbnly s Bieen
noming hi zZeheorp lsarfcet 40 pedtihebBR] ens.a Spectiibncd Ite shepe f the

réi?yﬁ\;edg%%%sp5f%%|§§ r@?fgaﬁégt:ﬁfnnggﬁﬂa@¥f4'o ggcé patt?’i‘qnedEJSé/er 22.
etch-differential |a operat es_t o .nodi e
iy I THSE N B it oL Eher bl nastre2t i Braas BHORES ry
ndypebidehigughofacal 49 and tEweyERLGhpodef bresofn dtigh-differential

ﬁ@kEﬁenectJney@Jrlgg Qe €R0SE bhe ergt&ndeffeaebeiarlawyer 24
superi nposition erewith

anr‘?oﬁl?“fer 8ht3'4n° fpafheemﬁﬁdﬁ@r&@péﬁ%éﬁf“{ﬂﬁ&ﬁ JevEpH) onte
subgttares1o Ghe dfsirdkgecddct prtsernclitdes sehe thek agtiche

dletfgherrt@hesineérftahe mbe&olagg e‘hréomafms&lraat Ecﬁﬁ;ﬁ@dapba)’%
et ch are forne

o 205178 5 RRLRRIT S B IEAoT 8 dGF P BBt Yisebhe e [Sterious
efifer i loff z@ltaneni tyu p¢ dwebat( oan dnagnbe riteefwmeed ofifpatt everegd.-

[do@¥Pr 28 Wbl chs dihf featdRle | a¥erpi2far Wit bereaebauons
I nterface being referred to as _etch rate interfac

INCEREY UBTERTE R af 0P PR ERS TGS T Vart at FURYEST nlt should
bedusdeancecd ehave ehe nowbddyz af | owfscer Racey4Onaivdetdrey ERiwn

sh%e qntmmkgorhbgtaﬁaelﬁhageo&f {he ot eldhhy Greghanes vof a
th normalization surface 40 and patterned [ayer 22.

s"lbt';t?’étlf‘hear\‘?al Hiraeof- ef ‘é”rrhafffté‘rae?ﬂ‘ﬁlé‘f" UgyeFe 34 may comprise
undiudposed Iret weehe nortiad isuataan 28 ureivacenpd@sampdlydraaER]

sttrh@{urd:gf ié’leSF@rQh@I'C@ugficfeeﬁ@%%/aéon{pgiﬂ E@-C&llcon and any
Considering that all or some of etch-differential

PIEAYRIPXI9° FAGSTBNERTOR 11 1hAPPRTIREE VapRr? S5engpgd silicon
wagacrof mgedntbudeopm imdion phbsthage evafbr t Regablsumexksenide

wd@e0dedaPalhelitrild WabeSQEA ddaiiet Chrdichigfent idbstrate 10
i nterface 28 rovr des éhe nod |f| ation to the EPC

"o APPSR S TDF e EPETEIare] SPERTY AF°Y Arerfabers Pre-
ex38tinchéaykel demrsived tbffent sarof opd arfiavhich wer bardaproreg of a

merr@ylﬂemgééreayataeelellefctpﬁ méviided,y EORARL: far t@e&%epl e,

as mentioned. above ql anar i t&' perturbati Qns
[0044] Primer layer 18 1s app ied to substrate 10 employing any known

technique, e.g., chemical vapor deposition techniques, atomic layer
deposition techniques, physical vapor deposition techniques, spin-
coating techniques, imprint lithography techniques and the like. 1In the
present example, primer layer 18 may be formed from a material available
from Brewer Science, Inc. of Rolla Missouri under the trade name DUV30J-
6 that is spun-on substrate 10. Primer layer 18 is typically provided

with a thickness to function as an anti-reflective coating and provide a
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i ncl ude undul ati ons 12 and pol ygonal structures 14,
however, it should be understood that the topol ogy of
wGe wobass720 may i ncl ude any known shape, i ncl upiTgs2005/032276
substantially snooth, if not planar regions over a
substantial area thereof. FuPther, the entire surface
20 may conprise undul ations 12, or the entire surface
co@immmys c Gprilse rpbitigehalkdestqtuéten esriide Fhatt her exhibit

exeHI fACCadidsIBY 60881 Qbpsdikibs amealsh any vﬂ@tldnﬂ:ebelng
oxi de presen]{ thereon that is ai él atgﬁ Wi t

OPEIAH d8r PR SERSIRE ETV ST Hny™P e t?cﬁ:df’ﬁ?ﬁems' such as
alpbossphate kaafret, skowgal |dnurnkatsend dé-wafer, a gal lium

[odisky i de %ftﬁrpa@egntéaewelfezz auat&%n@fﬁer&maai rl%ty@rlzq are
i ncl ude any. one of the aforenen |one waf er

de@ﬂ%lt&d WorE Pre B EFHE A8ef  Heps 'F"Elé& t 1f&re %m%ﬁz‘“
tegheiques witeohi iy de depogiti sedeohnigupet @hlsizagataporal |
d ogiteltaﬁcgercmﬁugmfsergpqh HarS R ieBRLiQ8s I hepL£al: ﬂ&%é&m

| a Is applied to substrate 10 e
gy ROVETL Beiihe. Th. e PIRERF ERPMetaoP HEpBe] ArgE 22 and
eticeecmﬂfqmmaﬂ@mc Yeayer fdepds PR oy ite dhnriguiedithography
Ry Shuea! \Aﬁpgiemg@w»cgaeﬁq&@cftawgﬁ%mg PREAGORLI NGer 22
techni ques, inprint litho t echnj ques and the
pTRE PR PR BT BT CoPHF T orGr TAyOreis T b
refferrmed t$ ragne adnvat @rspahseavacidabhe. f rone-Bmelvery ScireAtepense
técnglqugf ifekbariMea sgp bhlmdgiattegepgt@ag eapgaf@at@w%ugger
un-on
1°t/y5? 8&P| VqﬁPo’iﬁb&éﬂryM?h 3%t h‘in(‘fkh]e%"sc?@%ﬁﬁlcﬂlﬂ S%R AT EyHINe
MASHt COMPREFINGCR | SIS ICORCONRAINANG PAORAIAR, addnt iisuessigned to the

assh of rt%lea ﬂ'e\éghﬁ/ J.Q@gﬁﬁ%nf r %p§églfl9ceiﬂabacilsg§1yse imprinting
_exhi bi.it excell ent adhesion to materi al

e
i3y REAGIRnd DitEROUR TBEF GPRHRGEE: FoSopt ERIEAERL RS floved
ingqua parerdssenpdigpeat abodetbeptundat wear ﬁsuarsuo’rchasm a manner

a3kl ORaEN YaREds sCas g&%)appl%aﬁ%s&fn@&? 140677,[69945]
Both patterned Iaﬁd’ 2 and etch-differential  |ayer 24

en5t bLe KT ECBFATE] F B RAGT ‘TERHTAPHLETROR Filed Oceober 2,
200hemroatxerppary deposi i crvat Bohiai gues, that orade hageerrMPRIO

1o®e«p9§4n¥ MQIEJJ@QP%EPF&’S pﬂbesmaa)mgaaagﬁaéeeg@smmg@ss at 1807-C
t echni ques, I Nn- Coatln tech ni g I mpri nt

Brl""i“?hd‘@?%pﬁ;‘f‘ E chhi dﬁ‘éél’hna%%e”’ﬁ?e T}i’? FHEFepr dentption for
thex arpRIe, 1oo&t uermdlilayzeat 22w anvd eet v dp f ifne s erei. al

[doﬁk’ﬁr 2@&(«3%&0&&?& eapl RYLAG: AP HeDE et BAGLARNY above .
ques. exe Iar(ry}y\t echni que for formn

SR B 4 055 Bty detidgsst CrAGopt (PRFTEY sifes e
figeoplide stagksi pastemedngayeat 22 iaall, haseheproddle gomslementary to

el Qi%fqhérlﬁn\%ﬁe tpgemlnqaelayép BXeNRALYc 0P i 8 p@e@ssway from
techni que is_descrjbed in United States gate

Paéﬁﬁ’f’ie&‘a%“i‘yﬁﬁ HutBEPPE07 7395 A 121 e  B¥r APt optangpgyprace,
degnbind echd@ONVPEBETHrONUEBReAN ETCHI NG MASK COVPRI SI NG A
roald] CON- Q%W N NG MATERL AL, £ VAL £ th§ ;ﬁ%%éﬂﬁ@dlgy%rtibe and

assi gnee of the Fresent I nvent i.on. b¥£|cah %. dr %p h
egﬁps ﬁgﬁfqtﬁﬁ}lH?y ¥Kf4 are selected to o in the desired etch-

differential interface 28. In one example, patterned layer 22 is a

polymerized and cross-linked silicon-free material formed from the

following composition:
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Is practiced in a heliumrich atnosphere, e.g., Wwth

hel ium being flowed into a process region at about 5
wEoesds3ssper square inch, in a manner descri bedpdmUS2005/032276

United States patent appllcatlon nunber 10/ 677, 639,

entitled SINGLE PHASE FLU D PMPRI NT LI THOGRAPHY METHOD

filed Cctober 2 , 2003. An exenplary systemis

avai | abl e under the tradeMa®3aBIGNVPRI O 100(tm from

Mol ecul ar I nprints, |Rgbokayl Rgr@ekace of business at

1807- C Braker Lane, SU|te 100, stin, Texas 78758.

The system descri pti on®F&rYt RETWPRI O 100(tn) is

avai | abl e at ww. mﬂhezfé@nqasﬂ-mll giarrytam . [ 0046]

Pat t er ned | ayafyq2éx)-BChdtd9s-1-ReehdRabibfs - disgeussed

above. Etch-differential a¥§{ 24 includes first and

second opposed sides. The fitst side faces patterned

| ayer 22 and has a profile conplenentary to the

[o@&@]f ile ofhet & Ratd ebRSHehaYBbbddyl dd§186CQRE0S1 €8s the

fron1patterned | ayer 22 formng a

ﬂ§gﬁgﬁgan%F V' %nmooth if not planar surface, defining a

normal i zation surface 40. [0047] The materials

enpl oyed to formthe patterned | ayer 22 and

etch-differential |ayer 24 are selgCted to obtain the

desired etchdifferential interfagg 28. In one exanpl e,

patterned |ayer 22 is a pyplyne gdand cross-1inked

silicon-free material forjred e fol |l ow ng

conposi tion: COWOSI T ki ylI™acryl ate n-hexyl

acryl ate ethylene glycol ditacryl ate 2-hydroxy-

2- nethyl -1-phenyl -propan-1 -one R1R2 [0048] The

ate conponent. i.sobqr nyl ( LBQA). s.the
B SEPLRLr e Tang Bbssretiaabe ot b AGES by

coalpr@@vawﬂ eNthepjpmgei dist 2 degilmphe cisphisica R@pestgrs of
patBermaneayeAS2 A a&@sﬁﬂltr\arltll}ealffﬁﬁbﬂtm&& tProger t heSexefplary
&paiéigﬂggéLiggéag Eg? %vgﬁ%;k%ugfbhguig hggﬁmri
ungey rrodielr inghest 391.03 Lou'ihs, ccmpsmr p-hexdéragry defigctinHA) has
tHaU DR Lw3R2 103uctthe: conponent n- hexyl acrylate (nHA)

has the follow ng structure: and conprises

approxi mately 27% of OSI TION 1 by wei ght, but may

conprise O to 50%qf the sane. SO ovi di ng

nmechani cal strength~0 p ‘fggﬁégLFaygﬁ\Qz, nHA is

enpl oyed to provide the desired viscosity of

COWOSITION 1, in the liquid phase, to be in a range
an@- forCemtépepsesximately 27% of COMPOSITION 1 by weight, but may

comprise 0 to 50% of the same. Also providing mechanical strength to
patterned layer 22, nHA is employed to provide the desired viscosity of
COMPOSITION 1, in the liquid phase, to be in a range 2-9 Centipoises.
Another advantage of nHA is that it improves the flexibility of
COMPOSITION 1. An exemplary sample of nHA is available from Sigma-
Aldrich of St. Louis, Missouri under product number 408905. A cross-
linking component, ethylene glycol diacrylate, has the following

structure:

\)ko/\/o\[(\

O
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Anot her advantage of nHA is that it inproves the
flexibility of COMPOSITION 1 . An exenpl ary sanpl e of
wmbtdeos3savai | abl e from Sigma- Aldrich of St. Leai/g$2005/032276
M ssouri under product nunmber 408905. A crosslinking
conmponent, ethyl ene gI ycol dlroacryl ate, has the
follow ng structure :and conprises approximtely 15%
of COWPCSI TION 1 by wei ght, but may conprise 10-50% of
arﬂihSon%ﬁEIEes E@%&lma&&éwt fﬁ%esf Qfo&@@ﬂﬂzekilnquxelghlé\, aﬂellnl.ay
nmeri zati 0 as
R st h 1900 B8 HE HoE " o Lo SR CEF T eL S Bl E e and
IBAﬁ cﬁqnlpga{oéym%ﬁpmp@npf, CROMPQRITARY 1. as well as contributes to
the- HEdMl -dnaphenthedy aRar Lp onemi ShikVaddrabbipohbAM GlhRAroxy-

S eci aIt Chemni cal s _of Tarr ynder t he
PP heahe T RRETI 117 TR AR OO SPPOARET o
Ckamdcaﬂenpﬁ’ iToesytappr el mbdrl yndsz% ttie COMROBRTE ONRACURY1173, has
tneeE@Nbwi e ARY weOMPrise . 1% to 5% of the sanme. The
initiator is responsive to a broad band of
ultra-violet radiation to facilitate cross-1inking and
pol ymeri zation of the conponent f COVWPCSITION 1 .
[ 0049] The conponent @ i slla sprfactant having the
general structure Rl p-Ci eF- y—OWth y being in a
range of 1 to 7 , inclusi/ve, dqu CH2CH2Q( CH 2CH20
JXH, with Xis in a range of 0 315, inclusive. The
surfactant may be any known in the art that provides
gOVP [ TION 1 wi.th Si t%able wetti ng g)ert es in the
00 GOTRG P A SBPT A4 °6e%9”?88“1"1 Nehgg weight, but may
capharsect &F itot P ofi thet hemesol Ttk phasietoFors pesgooses: ¢ a broad
panBi St mmyleamamtarﬁa%fc@&t Qetfa{cs._lg@efﬂengldaséslﬁﬁ)(ng and

nmol ecul e, on of which_ is dro hObIC
L T e et I N
[oonel ude &arhel cpenentcR&:Nis er syrdycyott hacingdeicapgneral

stfrl_ﬂs'\_qrrlenﬁ L Ne @dﬁ%@w f\@lcf:thaptbeqﬁ% eﬁluL\era%t_:;E U&f_t qr @) 7An1nc1us1ve
exenpl ary surfact ant has t he | owm ng gener al

angy B3, 6t UrRE™-C S CiL’ ﬁlva‘r”lté’bf‘elsuﬁﬂear rtaﬂ%e £F alidCnkire L FENFEVe -
THESEhr £20Caftr oAy DEP@NTktoWn, imttibehaxonsis psovfded. GHIPDSITAGH 1

w1Qt1 éﬁ%aﬁ%@éﬂﬁb%op\é&&@stbﬁ tﬁx@”ﬁq’&hé‘%h‘é@@})%@%ﬂ as desired
el ng r educed rop ortionate anount

05
re&F%%eeﬁPa’é%?éiﬁbﬁsélg%tlélh“bﬁ FPETRRETS- F%’i/e[E’Pr%‘%tJer“f 6Phr%d
ingapt iopi agurhectdnopisdispierseat eshmiocjeeuldi soussetl alfovech is

hy‘éi'réiho‘iaﬁépe%rfa%t%st phped Layer 2Rorfs-doh@sHllg, 8.4.

urallt of droplets (not shown of| rintin
mﬁé’t‘%eru aF é“déﬁg%‘i 't 84 Wo?f’tofm IFet él‘ll%ﬁ}&ig Jé’zt%d
suafpt@narndatiion sholaddufaot Asfrewmylary plfeethntnhgonbact

fgltilg‘x;ﬁl g}lergi(e;m{l&ruyel nprinting materials from which
etch ferentlal | ayer 24 is a polynerized and

Cross- I|nked material formed fromone of the follow ng

conpo ns:
%F‘ oM o
CF3 CH2 0 CH, ,

and is available under the trade name ZONYL®’ FSO-100 from DUPONT™, which
consists of 0.25 to 2% of the composition, with the remaining components
being reduced a proportionate amount.

[00501] In the present example, etch differential layer 24 is formed
employing the drop-dispense technique discussed above with respect to

patterned layer 22. As a result, a plurality of droplets (not shown) of
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COVPOSI TI ON 2 acryl oxynet hyl pent anet hyl di si | oxane
i sobornyl acrylate ethylene glycol diacrylate

WQ@20vwassxy- 2-net hyl -1-phenyl -propan- 1-one RIRBS2005/032276
COWPOSI TION 2 differs from COPCSI TION 1 by the
substitution of nHA with - 11 -
acryl oxynet hyl pent anet hyl di si | oxane that has the

imogihtaws Nptstialc bue atepJsiced entwbneh patorypeAeltysr of2 and a

5IGEHECBLTL N s 268: bl S2E; 280 EHPOSIHLON hro i, o1 ©
resen I N | erin or exa
U AR R At i T 2 LV

a CONPESIIGAONN® crognd iEEN mabekial formed from one of the following
coppb¥diexXy- 2- met hyl - | - phenyl - propan-1| - one, conpri sing
approxi mately 18% and 3% respectively. The surfactant
RiR2 is approximately 0.5% of the COVPCSI TI ON.
COVPCSI TI ON 3 acryl oxynmeoMBAsBTEON &r i net hyl si | oxy)

net hyl sil ane i §9§Q6%etﬁ91§én@£rﬁ‘et%§/mhsﬁifﬂ&ca&l«eyC0'
di acryl ate 2-hydroxy-  2-net 36% phenyl - propan-

1-one” RLR2 [0051] Conp®¥it? aﬁrﬂ%aftleers from
COVPCSI TI ON 2 onl yetiinylédre gdydygt fiadrydaceof
acryl oxynet hyl@%@&@t@tmhgt@ﬂ RXANE pYhid -1 -one
acryl oxynmet hyl bis (trinmet yI sil oxy) net hyI silane. The
conmponent acryl oxynet hyl bi s (Ptzrl nmet hyl si | oxy)
nmet hyl sil ane has the follow ng structure: The rel ative
cﬁ@@ﬁﬁbﬁ%d@ffé@cﬂﬁf céﬁl%sﬁ@ﬂ&oﬁ%}t %h@fsum%loﬂ ON 3 with
SCUSS
acﬁé?‘é’?YFFﬁka’lPSHﬁmﬁéhﬂfléh]d’x?ne t&a’fcyf B‘Fnﬁf’}]o‘%’fl% R Ere
etchdifferential |ayer 24 a bI et etch using, for
exanple a RIE process vv|t gas m xture of
appr oxi mat el y 70% Ce# \en'pl oyed to
renove portions of etch- ffer ntla | ayer 24
substantially uniformy Gver a vol une thereof to

THal Pér’nlaQEu% =18 et facendfs rrihNera 88511 Xdddr 85 oliddsiTron
be inclu contai ns CHF3, SF6 and ot her

Lof P%ﬁrﬁaqré’de’&the‘m U PEPRKABHIES - 0f8™ oT<2BPHi - naFP Ski 1 |
cqmua%heomz:hm:g:aam .cofpr iexengiparyimetely chenfs toypasTION 2,
ardi S 0 e a n So 71600

£ 8UEE et St e RSN SRR
aPé’F%’flr“iaBﬁ{Yedsﬁta“Fh%‘ SEFE’E’%HY%W t HSGr %‘b‘% CEBT BRenice

appebximane Bant 5% Clfarteg, COMPOSITION.

COMPOSITION 3

acryloxymethylbis (trimethylsiloxy)methylsilane
isobornyl acrylate
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1-one
RiR,

[0051] Composition 3 differs from COMPOSITION 2 only by the
substitution of acryloxymethylpentamethyldisiloxane with
acryloxymethylbis (trimethylsiloxy)methylsilane. The component
acryloxymethylbis (trimethylsiloxy)methylsilane has the following

structure:
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California from February 23-February 28, 2003. Crown
surface 44 is defined by exposing the apex surface 34
w@toobh&sspr oj ections 30. In the present exanpl epCT/US2005/032276
adj acent apex surfaces 34 are separated by regions 46
of etch-differential |ayer "2¥ remaining after
formation of crown surface 44. [0053] Referring to
Figs. 2 and 3 , crown surface@sgs(@iqg ted to an
ani sotropic etch. The etch chenmistry of the
ani sotropi c etch i g8l ectled W Take advantage of the
etch-differenti al pros:\ﬂéd by (¢ (y@dﬁg face 44 by
maxi m zi ng etching of pnojections rd segrrents of
patterned | ayer .22 in su erlnp05|t|on therewi th
™ ﬁ?%ﬁtﬂ"ﬁglué%/ LAY Gt S S PO 48T SR T P rﬁ?&&?%’iT&HN Fare
thal tdmer eg e Srosed3@Rithl nommel'pwels@nt exanpl e, advant age

[0W§§] tak@fgrqﬁng he ﬂig%t I NCtigoh, Qi@ shddicpn coptent
bet ween atterned | ayer 22 and etch-differenti al

dlifﬁ%“r“t?il 1§|‘55 tidi TAPYEe e AbF by P HP afoRISEIBR h 2 v EhPHRfess
wighygenlbasedat merteter yf dpbrowisadelyer ot @d andatosan., is
erﬂp@oy?‘éci Ho %Q@Q%@r&fﬁﬁl& é‘@ e‘é@l“cﬁ.fpgre%%?ﬁ quéln 2';1 hselbstantlally

regi ons 46 proxi mate to the surface thereof
U EREMYs O¥F o YHE™F rtheF &t LB P76V ihé %’fcf"ﬁncﬁ‘fffé‘ﬁﬁt“é‘u ni Hger
ggsohisterey abke wagt by ilablwiet hotthénoXpgen spd asdreothéds a

flm%§matte9fch@a£&qaeg WRekeH8nand Lhenap) SetioRY% Afe thhing
etch process, portions, of patterned |ayers are renpved

ardy bs’inaﬁi“?“ﬁilﬁy (FHEF ocrhr‘?{“&rgt&\’fejrs FRESYSFANY fRESeBret 61 in
ATRNOESe IN 6RJiEG NAND5 OLAHH SUBRINT ali ITHOGRAPHY S Lipes | wipos idapen

aie b o JRER) aetcu@r@xﬁ%ck&ltthegragﬁpwnfe@egc@c}oerlqegn Santa Clara,
pattern is fornmed that_is defined )é lars 52 and
f

CﬁléE%‘%%é‘sf@ﬂ‘ FTRT(‘)‘%EI 2Af f&ruaspssur?® Cé@?”br?élr%‘“tfe 44 is
defihé @bl eexglos bngprtbe epsessursach 3ascfa thypesjditsionss®d In the

2hoye Japike amlovedoto dranstes, a paldarn ecions
B ont osubstT at Qi% corrgs ond di ng to the retgcorjgdby eg 46

opattrn It AT B Hat 7R 71 r&fnamneo?ﬁt&ﬁci?ra‘ﬁtmePfevﬁreﬁn surface
44.he recorded pattern nay be covered with a conductive

(58S £1 1 aLkrdDOhg SIOWYs ., 2 SHEN; a3 8l TLPMBe EORRBSected to an
tungsten, titanium_ ti-tungsten_or a comnbi nation

al}lﬁ@?@é’i“a‘?‘f&ht hebei K& $E™ P e P atita2 s FoRigcesdeds i n
sdlertdietancge oddvaotdC bt fthenatdhofj £ i sttiss egkovddel bul drpwn
SIH%LQA.NM[ﬂp%@llﬁ%ﬁéj\@@ﬂﬁ%owﬂr@;é&%% %%eQx‘id s@%ﬁ%ftlso&

I's that control over the dinmensions of the features is
PREETIG ST RSP PR HEP Y ELEnERSS I pharthf 1€ yinimizing
etpiitqilfatdgdinss ad subsperim@odd.iofhiishi secaehiwvetsk byIn the

px%géyr.r Ieagmglféatamw?gel %20 1:9ReS Wef AGe 440 1inS e I Xk d&@ silicon
e to ensure that distances k2,

rofil
C%Sen‘kfﬁe k3% PRETSHEETN ]zi‘éf‘é& @u??%@é%héi&fﬁﬁreé‘étﬂ 6F‘Yer 24-
sgerof Bl lpnendlydng anoRMEleitziatWioh suUbkeEe-Ydsedr ehapibtiyn it

vt REGIREAIIMRAd aaaf}g%nhsﬁsgaéaeaafusy{ 4 QIR izalidRed in the
surface 40 i s provided with
regions 46 proximate to the surface thereof This results from the

interaction of the silicon-containing polymerizable material with the
oxygen plasma. As a result of hardened mask 48 and the anisotropy of
the etch process, portions of patterned layers are removed substantially
uniformly over the volume thereof to expose regions 50 of substrate 10
in superimposition with projections 30. In this manner, a recorded
pattern is formed that is defined by pillars 52 and recesses 54.

[0054] After exposure of regions 50, suitable etch processes, such as

a types discussed above may be employed to transfer a pattern onto
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profile to ensure that the maxi num difference between
any two of distances k2, k4, ks, k8, k 0 and k12 is
wo ews/osdsan t he hei ght of the small est projectiprr/B82005/032276
Control of variations between distances, k1l ; k3, k5,
k7, k9 and k13. is not as critical so along as the
nmeasure of any one of distances kl f k3, k5, k7, k9
supptirdei 14 sonredrenginghbd thherareadest eatfernhe Alaeygesively, or

mdesﬁjalaeel@rremedha{ aeﬁ@sfekgrdedkﬂattléﬁm nlsﬁ bk tavand ki a
hi s crlterla elng S%J e distortions

W t.h
Tl Fn"g‘gatgurl hd"torRReY ?%ca&%l T patEeFh jFgnasten.
tlé;abstﬂann-&Phgsqend@mena@wnatflophbh%eaﬁanidtS/he like, to, inter
alaartmb)aﬁécea&as by GeendRinb8Ght Benda@8 Of itk O1bn0f afkBssed more
£ RE erlnl ng process fromthe resulting variations in
RAP%kness t2 over the area of patterned | ayer 22.
[0PEB56] At tadastagl sl tdhet ey wireesitt ratent fren desdlagt ¢avgref over

th‘éh@mﬂsﬁEI&fsnbflg:hEr%%§§em¥ mltwmte?ruats bty t@l@q@@eé&@ of
on (0] varl

ness
PIPRELIG SOttt (e A1 7 CRoutt R SpFBHERED B Shevring
thet chprgp i ¥zt eent isakfdcgyed i24prqvhidedispelta patiidecofo heure that

dlrses;fcaredeﬂz p%ttﬁgr,nké/,\/aﬁmdeﬁfdi fasdbetiweerp%gx &yfi&% 34 of each of
rence absence

g > e(ivveen t2 andt . In 0 € 4
prﬁP%%a%r"P%y’ p&Pt drhRit RS O™ i“rfé‘ﬁ%g‘l ﬁr‘? e ‘?frndérproerde‘f?ifé’me
ragpge @petificoflyl arqerlijsgnon [suffagpuk@ iseprAvtidedh wibh a

pro@aw rtSSe-ir{%%kQ?:hQ@ meoﬂa;a%dmlalfmseneswtds& raaptt%nof A
resu | S | esire
aidifieiobs b bo rule il O sPes shat b FiL REAERT g the

smpdiealr batlieghien 8ont Cohtupdept tvar ediens HeRwérac dhemnces, k;,

Kk, PrQblhgmat,i gna ngcwsl%ttatge&mayagd 8Sor}V 8k ttthm@srsege stf any
er.ned | ayer 22 I so res

oot SRCsEE e dt: dradit L eartdy Frogs et aRT R HS VRR OIS of
thef largest Zimxanceaﬁmbna figtienten Wtal ke &f, k2, ki2and ki - WSfigh

thtlbequltéifar 8GR, betigeryt %?ﬁmlat@ailrt]tg%m rbceantlmg Mr‘iﬁ{; of
r an

he size of t r large tur in
BRI BEETEFR RAIFH 8. TOBE S e har SR eeeth S8t
plahaciteyt bre-tpabatepns ngy presoeskingcther resbinasorbE erhe patterning

pr@@sgseass&ld t@lgeretsqlélh@t V4 oE e A nkOciickhede, (6ot UheSarea
l.Late (not shown) . Also, the tine reqwred to

of Pr?)‘ﬁeﬁfln%)r}@?’%% éd as the feature di nensions on the
[op&fb| afe vdecrlsaseeterpardd chdtathy nesehitiow ofi stoPetyerning

pr’ogpsfé RL{ NG gms%ah@aaay eiegoupﬂéanm Bnd i8OSty Qf iess
es, where eggat ernln [ QCess is

oL TPy PRECERS: 11 Spe 18P C o PR Al o b SRR R ore
prgaeEs af aMctlfﬁthlﬁerEtn@wpl degey Bt Wirowspect Wtihowglihe recorded

paeesm{ %§§ld‘é@uﬁé2f C§1§ praw e arphid tRcd eduleRnt BEhd W8, 1n

re red to L e features of thete%g?
CHERERAT S (HOP PO PRTTEPEge: e MECTaN bgroaor one
sigg r@?ngt hooflarber umhderd.yivegld ssttatie 49 featuyrentbamg be
pr?aﬁbedThﬁ dHechani-e& pggfé%ﬁgtrk50£ éaéb§é"étewé%0h£§H19nﬁg%1§ed to

1 on rnin ter

mlnlmlzeaghé)thvwknes §§§ gz éL Ear ke presence of planarity
perturbations, control over thickness t, becomes problematic, because
the same varies over the area of patterned layer 22. This may also
result in a loss of pattern features. Specifically, assume a maximum
value of t,, timx, and a minimum value of t,, tom,. Were the difference
between t,px and t,n, on the order of the size of t;, or larger than t,,

features in the recorded pattern would be lost. Further, the speed at

which the patterning process occurred was often decreased due to the
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havi ng high viscosity, e.g., in a range of 25 to

10, 000 Centi poises. At the greater range of viscosity
WO bepaaster ni ng process beconmes dom nated by vPGDUS®05/032276

forces of the inprinting material, as opposed to

capillary forces. The conpre¥sive force required to

pattern an inprinting material is believed to increase
tiggbiqsalitsd &s fiHilckiressatiureg e eaeplafeQ(89] sWpvh -t hislso, the
tlﬁee&mrwvsnﬂpemmt Mabicalb@NS the tR@cdRi glk@SSods? on athe
tem !L e ge ease er ai‘tlcu knv?ls [.[ravy v1gc q LT ed thOUt

ﬁ(ﬁ‘fl deter drg? %eyres | On°0t° 't he "Pea? rds to

maweriadlsm 9-n redoy cﬁedlwtstlésr ref F‘%ﬂs elme@FeCentthEOJ-ses, wherein
thdi pieeencr peiseenid aHﬁLCha@-ecﬂ'byt 2HE RapBM abp ftolaaegswethe
1mﬁa%r?tb%5tr%eegntaar%r=re tSI ig:hieastethg (r?q:ﬁlelslééw thl g %1 c%népre551ve
fqr\was tmeytken apphied o eadege t:her'flm reAnnaﬁwamfagé twet Peatures

ofS HRS trarpi Al yndtnsﬁmsl nglewertehiﬁmssse Y2, !tshet rh@thaﬁft%l

ressive s. re t achleve an_inp

stﬁ'?g% th ? t\fl c{er? riga%lf te q pgmﬁxa ll’(]Dtn orfe t h ekn%% anical
sttr_gpg*xkhpé hsuﬁoatlrdtlet u @scm_t erlmmmgéquoc:\é_@@ pPRoTFERRingdmdferials
ha}(zhﬁ&?lli§hf\ﬁ%§§§lty':l'@' fgherm bnﬁern%as?mgﬁtéu qknﬁﬁsc%x&lpmses At

acilitates revers n tone of the attern or
CrenSHSSEE RRE & TRAP T TG thb Rt HeT B R Car A
byt Mesqogaefq;fceﬂfé pm tlepnlr@ﬁnspatat:emr@éd ésay’EPO_%z to [capb8pry
foFf«eé@r r IrHQ Ct’.)@pl':ésg$ve llfoa&d réq@rgabt&t @ataerahlg)fll llsnpﬁimmg

|nc r ayer atter.ne ay r

maé:ﬁﬁlaan et ceﬁ efdf 57 &R |¥% SeI ay lca].L 4 28i %hﬁgge rdg%rneases
[0gRYLh dork éhp_cmrésaﬂcr pryemiot ayeriakgonpant @fméuutkalyeqf ty, as
wed 2 aagw@hst&,larginf ftﬁ{@megalmabawee&oaﬂmeaa&rz@s&& @hyiy

ngonflﬁlated

Pat t er ned I i ncl udes 2 lurali
deﬁ%loer@f”bgnst éll lrc’%coefsgl s 'ﬁffstﬁa%a?oermgﬁa Po§oTRFded

patpepr-0) Bet |eamplgo mddlffé@esmeohef:&@en P60} i s MEF0be the
saaxtend bF %@b@té’iaghin %yrfﬂ&ﬁtl&;’au@ d‘.’hg.tt:ﬁﬁg‘s% bJ mby be the
terminatin ex surfac norrra i zatl
sagtr 1 atocd dde CurfrERhy Bt aRVare Fep ot Pof TRupd Brpdipr chan
tii s Apadedtagramt th sohspmojiecdlyi orgea8hd nhea thaekress t: is that

erdi §&M§r§§§jlvéb@6&%ew Eé&uﬁ%ﬁpegtacﬁm%e\]f@ %Haidp%%& Q;Qfoc%éérsf @é?ye be
ererr

59
R o b e PeroRE | S Crner C oA ioh i BET 8 fa5tgining
prigkesk dpmitaghd thy foFavne ofvicoesal Fsmrkacelnmqaalngathlckness t,

fa@ﬂﬂ?art@é S&U&S@ﬁga@&w CoMd bl fRSPLGlerh OfdchlE&ﬁ i*g fs%frite so
surrace

sur 44 . To that end, confor
g st EHIS Y, T GOREIe SR T e o Ceh RE BBy
patpgiredslaA® - etch differential |ayer 124. [0060]

[Ongﬁr ri ﬂgfetrglra ds- Fls;gsanij aﬁd 14 faoéd&\ﬁ&ﬂga fl@6 st Emnof.ncludlng
Crown e 144, an R E rocz;s wi.t h

n

18 d d <ég%l %% 11
o GREHS LY 4 ml BYBA-TE DUy o D Aol ot POHE 150 BREa) taver
12¢heiqpeped Gghsrerm, petichr sradesrppdr td 22iney dayper LApeictemmed
1dyBerewhid on £xReSLnk Ml ABFer1 20, Afespaddi®eNed baYREned 1ayer

122 . . . .

122 includes a plurality of projections 130 and recessions 132 that are
analogous to projections 30 and recession 32. Projections 130 extend
from a nadir surface 133, a distance h;, terminating in an apex surface
134. A normalization surface 140, defined by etch differential layer
124, is spaced-apart from projections 130 in a manner discussed above
with respect to normalization surface 40 and projections 30.
[0059] Referring to Figs. 1, 4 and 5, etch differential layer 124 is

subjected to a blanket etch to form conformal surface 144 in a manner
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form ng projections 135, spaced apart by recessions
137. Projections 135 include a hard nmask 148 of the
wordoensami2 from whi ch etch-differential |ayer 1Pd1/US2005/032276
fornmed. Regions 150 may be cl oser, further or the sane
di stance from substrate 110 than nadir surfaces 133,
dependent upon the application. A height, h2 / of
difcperst peAYS 18D resupsti fredonsing tenforhadin spffackets. To that
erli s&a{f@emarleguﬁmzelm ak Qieffﬁﬁ)éﬁ %ybéfpba&ﬁ abdp. sull.gf'?cleh?34
r t , ions.. 15 re closer to substrate
se%fg§$%an$na |?nssur$g>§eei°§’3 rem%le‘-ﬂdg“"ypr szzctl ons 135
[QfePh aRRESIARS equBlgst: 05 dinst étnc,fellq:”lngul?qrﬁe?lon of crown
SLﬁfojzéthDrh?n 235 pab&@h%fﬁhedx}d’énpﬂﬁs%@ @{e‘aﬂgtﬂyh@s employed to
1 d? Irper%P r:]LO% t1@0 and?gﬁt Spt %'3% OJ S pagpsrneg lrﬁgsgljtzlzohn

Yy, Pprojection ar & PR Superi
swetfh"mﬁetJsoalnétlerr@gi'éh§°o¢xmabsnelga@res 130 afi p4tbwhneh layer 122,

fdxe@@@splref@ctl&zs age, isPasePaphrPesi tdc@BsidMar 8OV erprdjBetions

| si.ons RL9J eg i0 135 are d flne
3%4éngﬂ[ 886%_]}1aﬁ@efmgrsirgl né& %Sf:ﬁe mate w. a(%%/g 1’9 d1f§erent1al
layepj ¥ét ivrforngh h&@ﬁéob@e"ﬁofmma C@SSECéHdther or the same
dl%ﬁ:ﬁﬁbéjlfi'&ﬁrsﬁﬂidrai:e|1<'=l¥5€£ha212ﬂ'ad1$: g@ﬂ@%é& 8d30Viffpendent upon the

ction_ 1 II|n reces
E%t et PRf el ef'13 lghF I éyec% BOX ¢ ns red lfsr%erﬁlflﬁ% as a function
°frrﬁt1%r<11ar-ara?§ tisenssed g ﬁrwwpb%:ttratte ¥ehln the present
eﬁinfnf@r Q&I{lo&'s i@)/Efe t24serEl 6 hsdj)istfaﬁ:reemid &hah a))ﬁgfr 24%face 133

atio ur f ace 240 con | ureg
S lﬁoe"’rl |psr8 eéétel TR retgl Y o e JtStSHcesE‘l‘face

F%Ger [ OOBEFt Restee it 3§ ﬁ*get'@llfiigis m7phass aloagdt!® x-&Gireroiwm with
re3peEnee RdAebsiogenesoat eﬁrhmc@a?apn%&o%&%&%sa?? @Q@vgl

th res ect I rovvn sur ace 0]
Sulperm\l})gflp pr oj ec]fl 5nS° 1381° nﬁweérse‘%)ﬁ ’fatl s§{%§ft%m%10h
resactieomna PB39arhdei srpeaiplaginldny Mfrepyey,ethd dngeR3onand
pHoBEESShONS 5232, dieﬁn@anw atagpbr@nlwbstrate 110 that has

sage. tone as patter the patterned_| aye
[ofggl geferrlrﬁ%% Jh;lqsnvggr Sﬂe g’éﬁ é’F%%ﬁi‘%ﬁsnéaS Hév’fﬁ’@en
foﬁﬁleéeslssftﬂo@ém@ddwfﬁherrtesbe]@wet P 2@| iys deftoBited over
prAngd:ﬂﬂoﬁﬂﬁJS' Yflla$n§rl@6@ssﬁ%5§ Sk Z%Chsdlsftﬁiafén%Qai Qapgﬁ%gzl is
ong _t he rectjan atter
£ L R S S G AT TPt 0t SR k) B PR Fopencial
1f='pfhaslé4al citght Hid foraditiebtlioper, 23kilets hsndrmebizahéorpagetage 240

coElfg§urel EC tﬁ@%hﬁéﬁ@hg%ssggtvh%ﬁnre%égcﬂ S:osrmxfmgﬁgza%'ﬂon surface
%hase in a direction so that projections 230 are in

superinposition wth the sanme regions of substrate 110
[OfF2h wReksTrprojrectiosns’ 130 sndedi e crown surface 244 is

gesluiaeasreunno&l hdrORr PaldceEstal 38 vet bwﬁfxeg;eectl o $2bkh k0L 144.
Shl ft 1180 trem vgtlwasfe al oeré% t he_ X and eY-rdI rletctllsotnh c a
EF Fo PATFarH 559 ScSigeqiie ntlgﬁ A a
Parté%ﬁ ﬁi”h'g hs‘eﬂfrtgl anslughlitychf dirPf egténns #30| anfere@24iomey 232,

1sb§er[&HEé/cE@n Bibs8RAOPLd ahet YaSeliRCEARNT bR as the pattern in
th%hpae{t%%}:ge g)'/eq:sl Zr the. ,etogclg nt/oJ?neviit tthe pattern obtained by
the process discussed with respect to Figs. 1-3. Additionally, as shown
pattern 239 is shifted in phase along the X-direction with respect to
pattern 139, with the understanding that pattern 239 may shift in phase
along the Y-direction, which is into the page of Figs. 1-3.
Specifically, pattern 239 is shifted in phase in a direction so that
projections 230 are in superimposition with the same regions of

substrate 110 with which projections 130 are in superimposition.
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features of the pattern may be greater than, |ess than

or equal to the dinensions of the features in the
w@adobesaserl | ayer 122 . [0063] Anot her advant agecTmu$ines/032276

the tone reversal is found when fabricating patterned

| ayer 22 enploying inprint-11% hography techniques. It

has been found that filling of features on a tenplate
Pathetn JABWtherefoyeh imssait g ses shifirefel &i°f utc off t phafsetdleong
tht%ﬁiieax@f? &Q@c&%h'mt\é\’{r&p%l@@ ttooﬁe?ctreﬁﬂezra%w s!%@&ﬁ;%%tly the

e recess

1 %/% %d at ed rf];he 4Iat3ﬁ
IRV B BPBY it ioits fteﬁe?thl@ e ng%s slé?j’t%ﬁﬁ yY
arpgepradtelt gebeqtdnardedcipabtermishtes ef edhsi o, proregs heghe

fMRLESs of NGiet PR 0h nta ebep%trteﬁfe'} biad, heedepdAbe dRM1DS the
chosen |ndegenden orded tone of the

MERHIGE & ‘?efreﬁ‘t‘dre% i“éot el]i?1as,‘tt8’<§fi'f‘1 BE™ Ot of the
[q9&481 er hnq>trhetrhfeivpen¢ﬁeatvetlrmye bengategeted to and sfhen

fa‘%&'ﬂ&ltﬁ&%a@&éﬁﬁ@' I%r%teﬁ i&ﬁhg%@hﬁé"@ﬁﬂ@&bﬁﬁy techniques.
tPr ocess, t hr ougk %g decr easi n% f eat ur ? b

PRf ‘%eieﬂef‘”uﬁ%cfé‘& i 1d fi?éuﬁ?Fdé’Psi‘ §BP1T&t (1qFeshown) .
sugbnef irkseglestimy h¢ cﬁuéﬁemlrtomcthprmesmstocs smell. With the

tdn%n}éﬁégséf)p&gwéysngtﬂ@akééaggsmiya%érﬁ%brlcated in the template (not
S|n9 e-recessedl evel features, di scussed above but

SHOYY 55 Br"r}éuéerﬁlSo‘y”e“d’ FiT PR bﬁé’f‘% SPRECSHEHT Hg *BF % vRte 2
rgcec@ss pdtfegat ay escedsiens. steppedr fwoallur abe tepe of the pattern
1n‘3>éﬁmeﬁp1art%f fdyf 'b@gcﬁogeﬁllgﬁe HaeANGeldne RaLSRACL YL e

322 is shown havin | ur of features fornmed on
- Sl penin fang @ plur el 'S of e Fride R RE1 g
tempilgten sy He3sslrgutdarss83sfhavrhay cpetdtiiockabshataktgnistics of

réubmﬁ%lélgﬁ%es@z hfIIVI Qgrc%ghgu&%{)%%régémé’rﬁaa%%é 371330 e
shoul ders. 331

ST AT el S i s SR A i MR

prasessase$s cwal lirhicek rresormThy enesgeshdtidy singfiidregpgsed-

levta§ fe@@Mrge Q@)ﬁlgms%léaecﬁa%vge%u'{:erﬁjay g?&ﬁ%geﬂplgm fgjﬂﬁng
[ication. {006511f An i nverse shape gatter ned

Pﬂté Bts §9%ingsbilsNs é’FF‘éscFeSnf%‘tgﬁ%Sst r'La?e SPPEY TR For
examalportfomitno Bippwn)o and H,t panelngbrlbyen 3¢nots shown

haS QYD) pimrlggﬁ’ofdfé&ﬁ§§§40m&e oh Wub¥c REILOW o | mhml $nclude
manner mensi ons of the via portion énot shown

PSP ECeSPant i Oshed ds® FPFEEEP o SPotETdi HenBTng prthickness
t,pagj echiromsiorang3y heviarengiighsessf ti-herPtajencienpdrd iaod

sl{oElQ&ex%hQé’W)deﬁ;[r% Qsﬁla*ilsbélh‘sgog%%tﬁorf WACL IR0 Ofo et Bbstrate 310.
di mensi ons of the shoulders.” To that end, substrate

Ths‘fbn?ﬁiyti | TEETEBV &P S 5r%eé”>%fi‘éat]1 FEITRG8T s GPipiosstes "t
“tupomda wafery BdZnystiowhnes Hegierd, 3kden@hb wepariat ed

F%xlggtqgnstop | ayers 316, 317 and 318.
ch-differential layer 324 is disposed . a Jeracent tQ

(0950t er ARGIIVEDRT S53F CSRFSEPEE 3G pitd &F nE@ P B5erd 328
substratechrdithf Brrent ivdle parrépn 324t ddovne aad nultreh@dy epedion

(ﬁ%&réHHwaetﬁéﬁgin, discussed more fully below. In this manner, the
dimensions of the via portion (not shown) are established as a function
of the dimensions of projections, and the dimensions of the trench
portion (not shown) are established as a function of the dimensions of
the shoulders. To that end, substrate 310 may include several
preexisting layers disposed upon a wafer 312, shown as layers 314, 315
separated by etch stop layers 316, 317 and 318. Etch-differential layer
324 is disposed adjacent to patterned layer 322. Substrate 310,
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[0066] Referring to Figs. 11 and 12, a bl anket etch is
enpl oyed to renove portions of etch-differential |ayer
W@ 2¢beasspr ovi de nul ti-1ayered 338 structure w pdr/ubm®05/032276
crown surface 344. Crown surface 344 is defined by an
exposed apex surface 334 of ¥ach projection 330 and
regions 346 that remain of etch-differential |ayer 324
pagfeEtredt hayelyl Atk end ettch: dif6esTtiReflerey R4t eifpg mafri-
1a38ged 3rredtave Byrface 344 is subj ected to an
otpopic.etch. The etch,ch tr
RS0y RORTE L] B TR FLERA T or et L8 i s tgres o
reueY§ SOrtEms %@tahdiltfﬁ%r@égirﬂeﬁﬁsemmpm provede| muist - layered
35322?fd&tﬁtﬂ3@ﬁifﬂ@98i&ﬂoQH JJ}QE&%M3EEH1 W@b&ﬁ3sﬂifgc@i34dqgs defined
etc in the re t gse
YadVan age‘I %3 en o?“t e %acglt? telgéhonogg(% Kesi eIgl?:%sn 346
thapnremain bt wé‘éndttﬁfeerpaﬂaér hettr| 33feriBX? thadlreitonsch.
[03_”46] toR@%ﬁl@%ﬁg rtagffgﬁs %Qn@flﬁugﬁv&a&ﬁrfaig 34@815 subjected to
i scussed above wit spect. t gions
ST TORRE T S ook PREhE (B Epen e Rie geon 1o
sqle0Bd] tRafeeirizegetcrify gaf p&@]e&hdor!ﬁ433<afamért1@xpmpes oft
partegmrasle%ég 3ﬁyilhaéélpegﬁﬁgala1@lr&ce§e&%l sltnantchmi mgntnhemg
cesse | scussed above, are e oye 0 renov
et%ébl § HIBot i ons 5FC ,.?ﬁﬁfn;Pﬁ S S, P’ﬁ%‘iaﬁ"e was taken
of38Be mssm;wmésmq ehligonhcanggihiorst@A4B tie erposymed layer

32eghOReg3Hd thS&pOB@&ie@m&m’SS% mds&%@rgﬂ BNE, &s discussed

abovenvgll?: pord I on t%518e a:igns V‘Iaad gogt IrOQ er 2A with respect to
UbsEGlehtPet e 888 “Gr 219 PEOT T Driocess™ ¥

Flelﬁ"pl?oyle@i Eglo) rem)ve remai ni ng porti ons of | ayers 322

[od@ 6l 32éefemeﬁ@&t>t Bigs. vm aa@ri4l ogf&tioe;agmufé &fChegions 350,
<Lt onth]58 may be con .rent| yfllle

a
rocessés, in 1doee € W L sc ssed above,
COMATCEF Ve PR ST a1 * §uc ln%s 51 BRGRTS Copperse above: are

empdpgst &a, rennptqameamrmt B4¢ engstoaehienrs af codbi navepl structure

33t8h§1|i %@Eeﬁmgogmohlmh i@ltﬁg W18 €ORLBSHe 36438 A and 356.
ndu%glve [ i 3

Reﬁé‘f’ ¥ read o 3?—’5 &%‘,g“f T?ng%d”ﬂg’“t ﬁg ﬁgga%téae%c’%fm 360.
A tshbsequent @ sh arecesmpt olidt - ¢ rex@pl &5 empldvedatd gereye

revh 881 N ot 6AE RES14RY-s b of grdrBds | N rasRskEat ev??;Q;o\Naiclnezeo

rec controlling the di nens ons. 1
L EEHRE oriatt oot (ks (oBRe ENaL nay Hovath i SutaB e
mater plansuwdht gs pannindrat fomsr . HuO9t@h. Afithough theungsten or a

c B RAAbAG S aRA WeSLUESeth Wolh o esRaet 36 LI Il Bshauctive
etch-differential |ayer 24 usi ng drop-di spense

Lipg cHii tRL™ &t &RGi f¥erential 24 |ayer may be forned

(086Dl oy ReEtprspRN-tonFigschhi daeandad4 ditde umslyedtdgesUpd tteds process
arel MBS oPal €Bbr *RPhi1GAt L% -AUIBRS vllQé 78%, 8d&hchkd efﬁy be formed
Caeety, 30, 00 sl e Chm U Ee AV B

MR 8RS A BEHEON EANTR TERPRL T O EHEL
Thépdreduhes ftghhefigi ndi stonpicsit fhagsmay be attributable to planarity
perturbations.

[0070] Although the foregoing has been discussed with respect to
forming etch-differential layer 24 using drop-dispense techniques, etch-
differential 24 layer may be formed employing spin-on techniques as
discussed in United States patent application number 10/789,319 filed
February 27, 2004 entitled COMPOSITION FOR AN ETCHING MASK COMPRISING A
SILICON-CONTAINING MATERIAL. To that end, the following compositions

may be employed:
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may be enpl oyed: COVPOSI TI ON 4 hydroxyl - functiona
pol ysi | oxane hexamnet hoxynet hyl nel am ne t ol uenesul fonic
waeiod/osarhyl anyl ket one COMPQOSI TI ON 5 hydr oxyPCT/US2005/032276

-functional polysil oxane hexanet hoxynet hyl mel am ne

ganmma - gl yci doxypropyl tri netoxysi | ane

t ol uenesul fonic acid nethyl anyl ketone In COVPQOSI TI ON

4 , hydroxyl -functionato¥EYEINokane conprises

appr AydrRYy £leind2ak they SORRAS t h&hmethoxymethylmelamine
hexanethoxynethylnelan&ne conpri.ses gpprOX|nater
0.95% tol uenesul f oni ¢ AT Wi ¥8E approxi mat el y
.05% and net hyl anyl kethoheamydniprtioses appr oxi nmately
95% In COVPOSI TI ON 5 , hydroxyl -functional

pol ysi | oxane conpri ses appr XIQ%I ly 4% of the
conposi tion, hexanet hox m ne conprises
apprhwdrngykﬁfynqpibw@l polysiloxane hexamethoxymethylmelamine

gama- gl yci doyyia09¥diabiRlrBexEs i haiix$HMRhé SES
approximately .25% to]uenesyl fonic,acid conprises
approxi mately .05% Shd*Rethy &t ietone conpri ses
approxi mat el y 95% [ OGethyl Botvh IBAWRES] TIONS 4 and 5
are made up of at |east 4% of the silicone resin. Upon
cur of  si, |con resent |n

howev uantit
R TR B P TP e thapat 950 a0 PSR
appeasima s by ofe kg tcomprb it i, cht*ewetquomﬁa*ng}@ebafmz@%oalprises
apgmatnglselysseﬁ%f i ecaﬂukuesdlh@nwaaid Eym@n@eg@mmiﬁnﬁ@awt 05%
ven resen I N

ang e b g0 THiare LonhDS AR BBr e o oh ReSBPTEHEY 5
hyéyapar fwresiehali pglyspilerane atdmpyisageprPrakivatedy 4thef the

QE&Q%@§%JW g%ﬁ%m%tﬁéxﬁiegﬁyﬂ%al$ﬁ¥h@e@tﬂp@Y@ﬂésaﬁ%%oxlgéieﬂpcb 7%,

ent e con-cont ai, ni
o Y Bl o RS TR Er S oG CTRELSe SRR AUATRy o252
tOdw¢na3glﬁﬂﬂlnC{Riﬂl¢RPPrEkﬁﬁ1 apxqPosinakgly hed5%, and methyl amyl

keShhd %@mpxqeegaapm&gmqe&ﬁmai to thermal energy, the
renual

0 of the solve eva tes n
oRfBha 1 1 SeERECIFOTHRNE 245 50T D 338 B abatul e 4% of the
sidpprmex i ernel Wp@@%lmlhgcchnwwrwet;@hguar{t@@yz:]f Ahlicon present

meé@amh@fﬁéreﬁémdl erb OF4M m etng dhfAr eptirahedAY 85 by
124, 224 and, 324 inclu i nn

Weé%‘btr GRAMaPEFY Ant™ Gf TH1E 8 Izuoéo cgﬁ?aa‘i%ﬁl ng PRt ERAtY. the
queepidyi ewtl cpresiimitre of oche eelneer roksedte ipr@POSKIIPNS 4 and 5

1sd§<pl%%ltg@¢ol YRl o J&stﬁ%1a@%rt§é&b%%r@{ee§oﬂ\;gnt %p@fates
are zpun at 1000 rev/mn._f by pl a

du§blb%tspérl; iblngliEPld.lca%Jfﬁl 8);’1 téleh% POSITIONS 4 or 5 on paQ:terned

layers 22, 122 and 322. In the present exemplary silicon-containing
material, approximately 90% of the solvent evaporates during spin-
coating. Upon exposing the silicon-containing material to thermal
energy, the remaining 10% of the solvent evaporates, leaving etch-
differential layer 24, 124, 224 and 324 with approximately 20% silicon
by weight.

[0072] An exemplary method of forming etch-differential layers 24,
124, 224 and 324 includes spinning-on approximately 4mL of the silicon-
containing material deposited proximate to a center of the previously
deposited layexr. To that end, substrates 10, 110 or 310 are spun at
1000 rev/min for 1 minute by placing substrate 10, 110 or 310 on a hot
plate. Thereafter, the silicon-containing material is subjected to

thermal energy by baking at 150° C for 1 min. This produces the
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plate. Thereafter, the silicon-containing material is

subjected to thermal energy by baking at 150 C for 1
WOoname/033srs produces thesilicon-containi ng nmat epdBUSTDDB2276

which etch-differential layer 24, 124, 224 and 324 is

formed, with thickness variatdons of 20nmor | ess.

Were it desired to increase the thickness of the
sidékputichhedd nging imedeeieat Biam ngidhagegh-deffprentiglptaweirdes, 124,
zzt4hsncs@bhdisf if 8FInesil, Iduc&antmmh@égﬂkragldtay&r o#l Fdhmlor less. Were

gl ckngss of 200nm. the. af ore tlonef pi Dy coating

to 1ncreas ness 1% 51 icon
UI‘I Nng processes are

cqnésmltns ?eahf@rscﬁ-@enttoenp‘P‘GyledthesS%@deéfe@dSsblcas Wa;roing

1afy%HW1Qh awashkrae\éayof 28 bl C ORe @st@iea'tngaeera;;a&lLa&atilﬁg &nd
ured etch- dlfferentlg IaX Z Refe{

c"t“n?c Pr°°esfe S PRI PSRt Eht ef Rithéa Y ionele ‘{eﬁ temployed

isf @Phq@gdp@t taerrrv@dw aypaewe,22wash awan( %lzzcwmwaalnmg

mamaeliili @ﬂ £Qr€'pp—%iu§:je@rét§@nﬁif3&:}é?ﬁ19f 18y xture of
i n conjunctlon

d etch
[0 i er entl} 4 rflnﬁetﬁ% Fjgs \M%2214 2_ 4 asna etermined, ‘ilowever,
thags preot hy glay terfnsh sy ef £ Y%y obR2 efid GERPOSIT ONGiflieind 5

cdrpyided HREsdian SORt hBlcuoy &t tzmo@mmrpmdd thén usea
recessions in.t fge cor oleld1 attern. _The zgg i f| ?zn‘*

1n con unc 1on etch re 21& 124,
FCh *proviaes SFayer s9%3° 122 'ahd
r%f»ppqc@mehm gpymezl G%r@)fonsmfl ENPOSYT I REghtand T ptrh*atdeén@uperior

cMir6X NP ahy iMdbiigy §ONRESIdces HRNSE $he Ice:fcoz&dm%tem.
M% m%\él% Tl rov1c{ese remal de£2200n§| Stl n]gc
o T Rt 2l BY BV det i ¢oh 2Eon
appirbkeresnty al- Gb@tfv\ee]ncenéoyowemt efﬁ?edhdtaye@:s a22§xem212ary
mc%aggi&go?%%leg& eé?seltseb S Eéﬁfoﬁnfﬁ' f%thiD@wmi t224W1tL26he
n ec y. Si atin er
e 55t RE RE Bt s e bt aPT o §1 00 concent
dififpreynabdwicmgerobne edepditensede lgyersr etedgP amg 322 an@ne of
e@lﬂd?ﬂ{?flzr@fMagfl%yei‘\t@S 2k edllécled224i %nd‘@t24 aV@bg@ﬁlcﬂﬂryt hE}f
. rol over fo on_ of e oreme
R it TR 90 b ot F Bopk PR e atigps of
sidndoB bOviny appreoxssimnel §- 9zerecdegrapes3Lelldt: wod BY wed 232,

wa%S r@«yuc%HPhQYh&g a(r@:dié@' NG RRdY SbAdR3 bvrrl EStha0fod Be the
%{or enenti oned oxi di zi n hem SFFI es_durin %iet chin

SHPAAPSSS SBTREEAG Pﬁ’%f‘n i‘?"‘? hAGUE B RS T2 E 110 and
310H4Y Nprarsrdmehel Yl pker dp@Fe4] CAddire i erabdlyl, ashxyutrwloymg

raub CAHTRLANGE S MAK K altley c;ﬂq%h@fa&%?éﬁ%lﬂ:.h&fé%doﬁrcﬁgﬁ%s @ﬁemlstries
|tered to.take advant terial

may be
Y (SRR H TR BRTCSPR OBt SR P Ly . P/
CH.8Nposisthd dikeo form patterned |l ayers 22, 122 and 322
tdor@m COVREGLE T1SNB1¢ shdulQdr cﬁrcum!‘,\‘:atrnegt»&I%rQﬁtf f @ﬁ@nt i al

a%%%}gé% 24 12§de5224 m%n esgléllt EI ng '; %v t e t
TR T oY TS 2eBHFCgTR &F oVt aﬁ] gt B2
masenddl o aihet bavear weqyr Wiveth pattern 1@ chrom Bee eghmple, it is
pSEM BT NR FrtRerhed®1ayeMBl £2,1 82 and 322 from COMPOSITIONS 2, 4
or 5, with etch-differential layers 24, 124, 224 and 324 being formed
from COMPOSITION 1. With this configuration, it might be beneficial to
form primer layer 18 from one of COMPOSITIONS 2-5, i.e., were the
surface upon which primer layer 18 disposed formed from a non-silicon
containing organic material. Additionally, it is possible to form
primer layer 18 from COMPOSITION 1. The etch process employed would be
established to provide the desired etch selectivity in the manner

similar to that described above.
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surface upon which prinmer |ayer 18 di sposed forned

froma non-silicon containing organic nmaterial.
w@adaisosasmal |y, it is possible to formprinmer |egEUSH8S/032276

fromCOWOSI TION 1 . The etch process enpl oyed woul d

be established to provide the desired etch selectivity

in the manner simlar to that descri bed above.[0075]
[REFkr ri nqRetforFing. td Figotiter ophrescsessdsn ipwhdhh sap organic
pd&ﬁ:gﬁ{gdcla@%trt ﬁfﬂ%@@oﬂliﬁﬁg ra fsuBELdi0NS) st Eernded i1bl & @flay include
fd%%g%%%ngpgngt%y%r fler ne nftgggferfggrzpnatg:legrg o£a¥e§d4£2 is gepos:Lted
ors ghsatrate Mmoe"anipvm ALY émywrk #emldep@smet:h@n et lbe. present

eﬂampiaepm&&am 1agﬁamlz@,lsoaa£r&rdnﬁﬁw ayedos422oN $ dupnBPthg

L0 int aph o

SngERAY AL BBy Y BPLFALEE yhof RNARBY aBarP ARG RBR BRRiecions
4393and Hgcessd e 48RS 4532adJA nmlpnpﬁ@ﬁt PO Ired@Giohs 432 has a
rers@g@aslsit@fbsmésg thas a residual thickness t6 . [0076]

Ref rr|n 16 and 17 atterned er 422 is
[oogg]eecte rrm%e'f%ﬁ BF 0c&s¥d Eﬂtﬁaggeréﬁd FeBirgen®
subtettedi 5T @Qsewhabmﬁe%t cuck v en rddi pxygent ¢tohsdURBssell

ar>va, rt%s%ﬂovefnatdh&spd}rt@&essaas pahtes Red33 bS tthEni?r.@cQQs
cur

bst A del eteri ous effect
o SRR o o TR, SR Per et a2 Rk ok S Skttt Pt
oc4381s giur g rendvipe offeopfliohportI@nasSanes that apeppgk surface 434

oﬁga&EOf[&Q-ﬁ{Zl'tlB%Ee‘ffoi Q%Jm@s Fa{ qgcetka anghel8, a
[0% ;lfiuct I ve materi a | S to cover at tern

A udi ngteAFER "SuUTY acgs 4arfdo % r?gc%ndcugﬁﬂlfcf“f‘%eenraéylesr

dep24itedvingodet pafbrum AP siideluddnnfapeni wgfaeesa4shdpeniolh a
cqaatlé@k,e A33rafd ALKl azc@hfmlag dseldé4cboqk§ﬁﬁ§§dto a shape of
a% g gg an% Corr;]n]; :[zrgtqgnSIJ.g 440 c?tl on St’:l de 4 gf S

P g ed?apArt "1 6m prrofect i ons 4%)0Spo AR SRRADICSr §° contorming
sidendoriald zahtaay pide 140 @@pﬁwedbartarnag/romnmmdetmy 0. An

ekhslﬁgn@lmhwﬁ,enas@ﬂlai Si sBsppe@ NG ROV enc 78]y of the

rrin d 19, follow ng deposition of

coé’gﬁ‘fﬁé’ﬁ etef‘é?/legr mﬁrétéf"n?fglaﬁ%‘fei 'zation side 440 is
[09@B] ect edretforsimgt eblFégpr d8emsleddt dof bywinadepios] @yperof

co%tiﬁé@.tvgrfayésalzd‘\ Mnxa@pzlae;l&g 0&3&%4'&31/5 sﬂgﬁé&%da:o suitable
em cal nechani, cal gol i shin / I anar| zatio

PrﬁFS%see§st‘f SPRT MY = WePE =t Shgleti v et 1ay slt?"ﬂf‘*i‘lgo” %‘)&ef? jird
ingdtdd a2 orembkahkethatichl w@ﬂesfanemﬂcmgtxaﬁeldnay@MPMmocess

fa‘raiﬁ@dw&reo @b@a&-@m@@%{,&e 4po! mgd ferm tR@aPr €S anket etch
ocess 1S ac hi ‘ev

exanp g g o
w?rSrWP%‘thdf’eal Gbs'Pant I 4r Sﬁg%aotcm ‘i‘cftl?ﬁ%tpo Y8Har  I» the
prepovin esanlace2 448 prpgeshds @MOYQmeo@dhle@cfesrsamsn of a

s@fgk@&tlgﬁl}baas&hu ppm ngbeplrmler @b eema\@tai £y pa%a %Q@%d,
th éM e and s ﬂe U%t IV % 4 arelag rom w %1 at erned
SpeEx §ﬁ?? aced Zf§ °8 %%?685 %8??&‘7 a 8n }élﬁ fREEE
latyam@@ @cggbgct@mquﬂlhye]pwaﬂare formed so that apex surfaces 434
are exposed in normalization surface having a substantially planar
profile. Specifically, the faceted shape of apex surfaces is removed
while providing crown surface 444 with a substantially smooth if not
planar profile.
[0079] Referring to Figs. 19 and 20, following formation of crown
surface 444, multi-layer structure 438 is subjected to an RIE process
and oxygen-based chemistry, as discussed above. The etch process
removes projection 430, leaving a plurality of spaced-apart metal lines

450. It should understood that the this same process may be employed to
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profile. Specifically, the faceted shape of apex

surfaces is renoved while providing crown surface 444
wowdobozsssubst antial |y snmooth if not planar profd1/6$2005/032276

[0079] Referring to Figs. 19 and 20, follow ng

formation of crown surface 444, nulti-layer structure

438 is subjected to an RIE process and oxygen-based
fogihemtsl ryineasssdi sops sexbrah shepedhe . et.clh priocef spaced-apart
shB@f@e\f@SSEQr Qi Sk @betdlln ah CRLLNGRaPL Whal dddY s@strate 510,

aced-apart netal |ines 45 It shoul d understood

hP ' FEt At s sane process rmy be enpl oyed toform
(ogeelal | i rregeB509wid Figd.epperhdshap@soietdgons a3paiay pf covered
wﬁﬁaep%@nmaacﬁbe%ﬁ%@al%@ 4i spasiedebgtiveriteah13PEX form

surface 530 and substrate 510, shown i
diEOVHGT < REVET r9%ig tFﬁ‘e'l‘-‘?]g?Y i*ﬁlﬁﬁ‘dnfzmatﬁ’bflesgﬂ“b%r@eﬂﬁ
digdgctrec oorer 8d swatHl isalilenf oot ie tiuvposeates isall sesgugoxangs and

me@hyi 061 £d LuIBLGEL Alspid Qnf gfa@sdkfgtegu I iﬁéaeemﬁ@%@mg
)l ary dielectric material s includ e of dielectric

Coﬁﬁf iona dgﬁﬁﬁlté%&ﬂtgc?QﬁQU??n SDb?ﬁﬁ&Bé%f pyer 624 covers pattern
43gj | sedgdingX spres sarfheaetddp] - Fisl s osguil oxdnekctsps naper

1ngh@t§a% L@nf@fnﬁn@pﬁd%edcc%@p{ng)fbngo %OQIYa%%t b@jﬁk:tern 433 and
deposition techniques. Dieleciric Iag/er 624 covers

n%ﬁi”tlélaﬁl%gﬁld? (&P JHPRAPSEpBREIFT dCeEOWA™ s S5 esul t
Nogtingl iget tarc skdey @10 | inC bpraes - @agonfomprg est deys 630.

[o‘é‘é’{‘]f or mi %f&&ﬁgst!’tﬁ@@g&f 2Paldqer 4:%@1&!1% %B@idléﬁtéfon
side 640, disp ose rg‘go ite to.conform

n I de
lﬁb?‘"erflle]aﬁYeB P81 blﬁa§l%‘b5‘&8‘a 6é|8a3rst g?bﬁﬁted to a blanket
etphojsachi ons G200. pDO8E] o:RESHEY/Pi PJatxr Pigs. t@2xpnge 28ex

sulr@Ld QWL 1Y o@ep&%ul%s of30di £l.665g Iacmhfyleﬁag#stmcture 638
normal i zati on Side 640 is subjected to a_bl anket etch,

hay it 2§ YNCEHTTOE® fi*ds m T6F™ GHEST 2 o Pt dSnbBoBEENt° £B
supx pogdadpexnsahf atiesod34laefaproj ections 430, forming a

[orauéf -1 aya%&eglagcww 56383%\@ B9, 3o8{ Mg SE-FACR 044 crown
Crown surface 4 is orrre to be substantial ly

SUZFRTR [4%i ™ALL 1a}5?%ﬁ5¥““ﬁ‘6?)862]8 ?&F@P?‘?ﬁ’iﬁdt‘iﬁ’ ?Pg%Chz%mcess
thandi4pddsoRIEDWIinY #no pxgdeinopl agfa crhewnstsyr 4ace s6ubbed above.

Tﬂguéédh LEBG% ssgéﬁugééJﬁgoig%gléﬁ% §95U qu§¥L Q ﬁﬁ%r?IfUQ of spaced-
process that includes R E h_an oxy en

2PRReAISLFSF TS RitdRTs L8l aBBv%wuﬁ@eet‘?: rﬁF%‘i?e§§atr &hpvege
prpceqsemhy aresedB0yed eaviomy diglegraid byl Gfrsspabestepard shapes,
hggcqlggg& CpRid lars 650. It shoul d be understood that

same process ma% be enpl oyed to formdielectric
[Oﬂisﬂ ars WSERTSPE e 1%h&ﬁes USRS BT RISEYE 700 s shown
havQOB3 sRefrentd 1921 & Prigner2gyea M.t h-paayered Sdyewclas end an

etZQQd f%e§é}{%‘é@1 *l%\ﬂep%ﬁ S%%EJ&E@ 1Ry PePEhdBhed %Y:gfectlons
atterned and an etch-differentia

704
7]1°<51y"é‘rth7 I Pt TEr Hé’yb?%ﬁ?’e Rrergse He PidRSs prditéctavsned

structure 700 may be subjected to the process mentioned above with
respect to Figs. 4-9, thus resulting in the formation of multi-layered
structures 712 and 714, shown in Figs. 26 and 27, respectively. In a
first embodiment, the etching chemistry is such that a low etch
selectivity is achieved between the patterned layer 706 and the etch-
differential layer 708. 1In a second embodiment, the etching chemistry
is such that a high etch selectivity is achieved between the patterned
layer 706 and the etch-differential layexr 708. Further processes can be
undertaken that would result in different patterns being etched into

substrate 702 that might be useful for generating optical elements.
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15

710, with projections 710 being arcuate in shape.

Mul ti-layered structure 700 may be subjected to the
w@emeess7nent i oned above with respect to Fi gs.prdr/8$2005/032276

thus resulting in the formation of nmulti- |ayered

structures 712 and 714, showf in Figs. 26 and 27,

respectively. In a first enbodi nent, the etching
Paghirlestly b3 tuddringathe rebwriee cdrchetatesi indyrélative
trachiaved Jrebyaepetnal padyker NRd baretnc@00a@id7681@nd primer

etchdi fferentj al n( [

l.ayer . 708. In a second e di nent ;-
1a7hE e T R By S PoHE1En o Eh TA e R Cp et
subetautipVint gifferachicevel: betvwenin o6 Pt perireded dpger 706.

It7g§01ﬁadbé r&ﬁd@xtsqtbbcﬁjitfhgg regiat é@gh Ll@é&%ﬁtgﬂ%tigy ol hﬁimer layer
rocesses can be undertaken tha

p _ hat. woul d result_In
7%8i PR PERL 2 patt EPRSSIGE] ﬂﬁ‘réftc%éatﬁfg RATHETIEt £2¥Fg2706
Furbb¢rmerghtorbeerudefad 7¢orisgertdrasl rgd optyi balomitted, dependent

uehefmRNLSe1Raktidul arly, by tailoring the relative etch
and relative thicknesses of djifferenti,

rates, | | ayer
(0984 55T EPREUTERSLPET08 R et | P T SyeoFoabeq REVEpaTe
exgayldre - no@ny | @dnges whdtmadhéiqagéordedy @t netento the disclosure
resibsd aptdal biyidi Hglisidd omi e cRatbspd o Ne i ibhdition. The
atterned.laéﬁn 7q§§ I# shoul d be ungerstoo t hat the
SCOPRIPIC AT dEY BT8P TSV b1 SPETEF Faysr /G HISE By 5}
retferénre b dhe cir@vactescr sttiion ofoupains¢eae dghpalde be 713G ermined
wiftHl tREERL o R MBlpeha¥ i1 /04 hforPli@Nahe ANduIBYHS of
omtted, dependent upon the application. [0084] The
*BiHY T ent s of the present invention described above
are exenplary. Many changes and nodifications may be
made to the disclosure recited above, while remaining
within the scope of the invention. The scope of the
i nvention should, therefore, be determ ned not with
reference to the above description, but instead should
be determined with reference to the appended cl ai ns
along with their full scope of equivalents. WHAT IS
CLAIMED IS : 1 . A nethod of patterning a substrate,
said nmethod conprising: formng froma first nmaterial,
di sposed on said substrate, a first filmhaving an
original pattern that includes a plurality of
projections a subset of which extends froma nadir
surface termnating in an apex surface defining a
hei ght therebetween, with a portion of said first film
in superinposition with said nadir surface defining a
nadir portion; renoving said nadir portion to expose a
region of said substrate in superinposition therewth,
defining a plurality of recessions;
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di sposing upon said first filma second material to
forma second filmhaving a surface spaced-apart from

we2060z38ex surface of said plurality of projecedDus20851682276

filling said plurality of recessions to forma
multi-filmstack; and renoVidtg said first film and
portions of said second filmto create a plurality of
WHAP akfe QLAKYHEPT I$r o) ecti ons of said second material on
said substrate. 2 . The nethod as recited in claiml
wher ei n fior m ngméthHddher pancdudes  etvdvrgtsaisdid inesShod
combk rg.gépm an organic acrylate and di sposing further
I'hcl udeés forming said second filmfrom a spi n-on

d| el ect r feTM@gef T 2 Birst TREREhofiwesednt 8rfd pubstrate, a
fiekaisma mhRergian eiispasi @)gt{fetﬂnt biedt iin€luddesa bOurd1Agy of
p:33Ld Becand.tddm { LA el Rl Pegn b el eCLLECIREE B ing

dlected Troma set Tectric material CONSi st 1 'ng
1%3%@9??‘ aturfaest déﬁfslégq%hsx%\frfe§herrﬁéﬁhwensu Vicdsgroakintest
saaadfﬁpt NEiQR {H @8Perimfositibe with haddasadieCsdr@dcd MeEl@ing a
na%l ] lnformngfurther includes formng said first
frﬁ frr om'an or gani c acrylate and disposing further .

i ncl udes *FFBYHRAGEEE BREECRATELPE |t PFRAFPA2 EGaRE of \aaid
subBt &itealn sBperikpesiRbAthedswitaCi deFdniy &l piuralitpher ein
disposing further includes formng said second film

froma dielectric material is selected froma set of

conduct i VésPRELBE | wpen ctRidi Stnshgt Egsertcard ywaseriddppreform a
selcuig $th e, hatlilﬁc_ﬁﬁi BB faté - stldB@S—ta@ﬁrtalfdo@Qﬁdlﬂl&lﬂe&tesurface of said

ol y.ners T t [ [
P PG S ey o S T DL E LT Fef iR 81 o
foﬁl“o%/i“k‘:}gt’séllélmssl‘}ﬁ}%}ét apf projections with a shoul der

di sposed rb@csmgnsa&al dlx&mexlmuarﬁca@er&nﬁhsscaﬂ @aﬂ:ad;lel‘:ond film to
crea e a lurallt s ac (L %S |’%C éc 1o safg 1egg£ m terlal

r enovi gsaldyfolrs% F’ r%furptﬁ% |nc des™se ectively
ony axpl iSHRFYF8EE1 ons of said first and second films to

expose portions of said substrate in superinposition

with said projectiqns.while ayoiding exposure. of areas
of said gubst rTglt e egcﬁ % de’ 0 l% g aid g?ltm on‘;hergln f,&rmmg
furehdrodnefudpat iamprhgasd §E|B%‘t rfaifé fr@ﬂledl REIHGE acrylate and
AiGPERINgSEEhe f AMAL s Okmsady basbsdcbad &ilm fHdhtd shayem
i rgrqgfnllary n%a fj unction having a plurality of first
0

il
dlﬁ%rcfl ons eac whi ch has a first

3. The method as recited in claim 2 wherein disposing
further includes forming said second film from said spin-on dielectric
material selected from a set of dielectric material consisting
essentially of silsesquioxanes, methyl-silsesquioxanes and spin-on
glass.

4. The method as recited in claim 1 wherein forming
further includes forming said first film from an organic acrylate and
disposing further includes forming said second film from a conductive

material.

5. The method as recited in claim 2 wherein disposing
further includes forming said second film from a dielectric material is
selected from a set of conductive material consisting essentially of

copper, tungsten, titanium, ti-tungsten and conductive polymers.
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etch rate associated therewth and a second portion

havi ng a second etch rate associated therewith, with
w@ejoaoesst2 first portions being separated by sapdr/esmonas2276

portion; and transferring a pattern defined, in part,

by said junction into said dbstrate, with a

di fference between said first and second etch rates

bei ng sekect edht onerhod riszeediowd nigp ofaimet edeedid datuimas

fu@gﬁé¥egnéﬂ&d§91ﬂérgfﬁézgg{h f?rst ¥th'€%t$¥8i1§§ éé@@lgd%geEIEf
claim8 further_ includ mg cool i ng said substrate to a

PrR} e PRT iR d FE?ﬁ}é‘F’ét‘HF °%5f) BH D Wit ‘ipeeﬁfpé‘f GF gnd said
nadfr Eoefaret.hod as recited in claim8 wherein

transferring further includes renoving said junction

enpl oyi ng reduci ng chem stries. 11. The_ nethod as

recited i'n cl dPMBRALAS FEESRsFe P13y flier Rt removing said
firsrc|fudhe tugegprenti¢laldey sedpowvivedy s@mdvfrigr ptrtdnds sEcemid first

anﬁogééogg'sfllilqé ft%r QJ( osgvﬁ{rtaoﬁ/so%@n% tdh§L[b(:§9ffa.te1;2cn suya?lmp051tlon
nmethod as recite claim8 wherein formng further

with dddeRr P 6F iRy "§’a‘|18 am%?’aﬂ?ﬁ e ﬁfsf‘r‘??(?r PT SitddviuPRtTate
ouasfder 8t spudngdrtyorsf. silicon and form ng said second
portion with a second quantity of silicon, differing

fromsai g firsgt.npalki ON papek.dehd ni egb&rgtéfeafam@thod
bet ween one of said plurality of first portions and

CoOBRTGHA%horti on for a given etch chemistry.13 . The
nmet hod agoreigiot exh saidisabsnr@teher anktif dryrrn§ifrudefieying a
Juh@@ldadﬁéufnempagraslqw & wrald wrtqfonglera%h &onvmangawat Rirst

ity of silicon. in a_ran 6% an
Vé?ﬁ ﬁe%ﬂp etch

I A R U R Y Ss
rase | dsgoniavetihtratreviadst mmo/@tﬂnﬁcmt ghtst bortichyebermpghesbarated

bya§a{degg&§1q bortGhal Mg vvher ein formng further includes
epo&“&gaflrst | ayer on _said substrate

conpri si AGPESBHHF P actﬁ?ir t%flﬂe%eﬂlpaé‘é‘r%yafael,d Junction
ingt hsdidneutgkyaa, ditdcr\WidtfererRe-bdnypdemiepid Ziget pld second

etcﬂ fglggyﬂelnﬁré&?@E&edltS”Hgnamlze bowing of recessed features formed
acryl ox yl pent amet hyl di si | oxane and a surfactant,

maﬁ%llddgﬁfv)ts‘ﬁrf‘r ng upon said first layer a second |ayer
conprising a hydroxyl- functional polysiloxane,
hexamet hoxy netTiy | mehadn aseretigkdemesid froAi turgbed ianthding

cdBBAY ka 8iMkhinkE8he8 e o alpreal BRI @dn@S-ak 86d beTh Ambient
claim 14 wherein depositing upon said first |ayer

EFBFIHEF i ncl udes providing said second layer with
gama- gl yci doxypropyl tri met hoxysilane . 16 . A nethod
of patterni Ng ReSklabs AL r8a\ieBdirSWi{ACE wherein transferring

further includes removing said junction employing reducing chemistries.

11. The method as recited in claim 8 wherein transferring
further includes sequentially removing said first and second portions

uniformly over a volume thereof.

12. The method as recited in claim 8 wherein forming
further includes forming said plurality of first portions with a first
quantity of silicon and forming said second portion with a second
quantity of silicon, differing from said first portion and defining a
difference between one of said plurality of first portions and second

portion for a given etch chemistry.
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pl anarity perturbations, said nmethod conpri sing:

formng, on said substrate, a first filmhaving an
w®rdoghseat2 pattern that includes a plurality ofPCT/US2005/032276

proj ections a subset of which extends froma nadir

surface terminating in an apex surface defining a

hei ght therebetween; disposing, upon said first film

a second i | mTéief'imihn@ & netivefli Zarlom §urifegeen forming

fu%@l@&e@n@]ﬂ?éﬁ forrﬁimg{sﬁhﬁd %@Si‘al?ld?fcﬁcelﬂéctd§@i‘ﬂioﬂg u{;@%l iy
roj ect.ions, . w a variation in IS ce. be
quga?io ya!ﬁgx lgur &R of A °<%n22 ofb)éé’faagahtl ﬁ?%%%fmm@f sdid Secona
pogkbjre vt Honsseavdd spiagt beyr whl $i2acPoivisiy rafcal-:%asbewﬂg by weight.
within a predeternm ned range; and transferring onto
sai d substrat Q‘he&ndtﬁG@réi;ege&&EH e cCOI @SRAdiNGokRing
e8h& Qplalaalapaliarn. , WiLh. sal g predeten i ged Jan
‘being Selected to m Aim ze patEl er neaT SCOF tioRs N
isphexnvderFyyatter nrhekyl Fhelatt hothydsne ediveeld diacollarem 2-
hyh@gﬂ'l@[@étlﬁyiOf-@h@@lf_gf$ﬂ'éatll<ﬁl@| udes form ng said
a3 eEong. RontLan Lo Arovl de saidavariation thaty i g bess,
trﬁanyrs“al d “heéi ahF RerROdf 88T FEC Ped *Ph CPS] d
uppg setidr Biustf bamqfifng segpnch éPY‘?Ih churtdsifpenhyryosal dfumt?@pal
pd‘lgfémoﬁcan@r QYL LR t Blydhe 1A FET anfihie PriRfl 86iids@DEonct dbi@ and methyl
g(l der di sposed between said apex surface and said
T °8Ur face. 19. The nethod as recited in claim1l6
vvhereln formng further includes depositing said first
filmwtHhsa naTgFrmerté‘gﬁio%‘F, reHtsAplY I LG TiT HeRefiging
upaadéarldswﬁsac&;yelaaﬂiﬂageﬂ ihbl deBepovaa s bal Edet ity exfdrhwith
al_to said height. 20. The
gamQ?ﬁ’ol&% ?% lyed 1?:%){%‘%(3'%”#% wherein formng further
i ncl udes dep03|t| ng said first filmwth a nadir
regi on, i*A-supePttirdsPt iPSRESHPLRT SartPsiaare reyirheerace
plhasting ﬁﬁtht]ﬁﬁtﬁeﬁ§ assdGicabR coheriewad:h that is
greater : The
o o m 16 GBS 1o FL Mepatihen s 10 TR AP RAL Y pE s iBines
P BEER FP?"stlnF]r‘idl?F\/\ﬁtPI%uéalr’rédl‘r‘f Pé@ﬂe&ﬁlm}%ﬁa SUbset of which
exB BB FAROSI hadi Whdfacs adeftmiadiifg Siir bR C@ex NANEAG defining a
ciated therewith that is two tines
heggﬁtgl%gg t gﬁéegjal d height. 22 . The nethod as recited
i n cl ai m1&PIRABE eiVROP cﬁaﬁiin@rﬁerﬁlﬁé‘r 3 ferpfe§ilm defining a
nodRpNiSatidig seiiadel sgastd fdpamt irbh @hifasbex E@(fa08,0fl Baid
" h ur.fac |
s REPRATROSLLLN M el PGB8 DAL Been e
aDGK eMTERCY RANPYaPRE 98] Tt P?‘EalAtiﬁé’Fhwléftlﬁé‘Ft%qanﬁ’gi a

nostbsizaat @, sSAfiadenBihgdvithin a predetermined range; and

gompa' isi ng

transferring onto said substrate, a recorded pattern
corresponding to said original pattern, with said predetermined range

being selected to minimize pattern distortions in said recorded pattern.

17. The method as recited in claim 16 wherein forming
further includes forming said second portion to provide said variation

that is less than % said height.

18. The method as recited in claim 16 wherein forming
further includes forming said first film to provide said subset of
projections with a shoulder disposed between said apex surface and said

nadir surface.
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conprising: formng, on said substrate through viscous
dom nated forces, a first layer having a first pattern

wowdok/ozssresi dual thickness that is substanti al Pgr/US2005/032276

i ndependent of conpressive forces enployed to form

said first layer; and generating into said first

| ayer, a second pattern having a shape inverse to said

first pati#ern.The4methied srerhoitedsin edpiedséi vhegkin rfo28ing
fuMBRE€1iAcT el dpok Ut Tngesaiianel sdesi GEROS bl H:gil&airéi_:uﬁ)hr Sitn
RSl R UL LIl (BLALEELLON5, 2 pALcol ML o
tWFW@aP’@FtpPEIréEPIPF?)yl"@FeW efret Formpridxiiedntitng from sal d

nadir surface, termnating in an apex surface,

defi ni ng 2a. height nddhesehetvenrd Hicllafd ngtwledyed forming
fur%V' 9.2 fadi 5 region extend ng. bet ween sal rs¥eb%%£?ti%

“sard nadi T rsurface, sard Nadi T regi én"havi n

swpﬁrmmés%m&ssﬁéﬁ ao & Nty eWFfaset Heving agFektkepsy Wanociated
tHeabGh dhet gt is 2Zreaddie cA®Rt hada asigecited in claim23

wherein formng further includes depositing sai d first

l ayer W t2|'i a hlérlﬁééh%x osf IQJ;%SCL{ Q03 1m q pvﬂ'lere f\Mgtlnlnlgq

are separated a recession having a na irsurface,
fugcRer slaFHl%Fu‘?eéPFf‘iﬂn@fsﬁrdoFeﬁtl Bh]é“ gkt AdRHY *f FEHrRai i@
supael;rﬁgosm:foace%tm 414 Radlim@uifacaln @pPexg SUEhaGRess associated
eflgLlng. 2 el gt - Lher ghetveqn,, sald fdiGst | aver
aving a nadir regi on extendi ng between-said substrate

and said nadir surface, said nadir region having a
t hi cknes£2assoRCaPEdoR st &GF 1A Har P e fhoerfEs forming
fugteat encliten &moditieigghiid 26rstThElmeitiod aslirecddied, iim

sxﬁ%@hﬁBo@tl‘Mﬁe&Qhﬂsiﬂi ALag CUEdder Ha%hél‘le%?c%%é SQ(QClated

said first layer wth a plurality proj ecti ons,
EhsRPYtHf CRGT ¢h "élne“é‘t?ﬁaiﬂéftaéﬁr Bpan Eraéée%esll f- havi ng a

nadir surface, with said pl urallty of projections

ext endi ng,{ 1 oy 5oLl Al SULLAGE LELTL0A! oGy b, Alk

W 58 1855
apex surface, I ning a height er ebet ween,- sal
cqPFEtinpayer haV| ng a nadir region extending bet ween
sai d subsbraimy, atd saad dubaithate StHrbagie visahd aainkted forces,

rf‘i‘Qéto'ial?éy Ihggll’% Lhil %Q%gé%tglsrﬁglghﬁt egi%ltgi%g?V@ht_LEk%a@@t tﬂa% is

ten tines greater t han ‘sai
substIniAl hy 1adRepeertare, C%‘QF%FSFI‘@? HodcebepPigieAgto form said
fifret Maggy; andsai d substrate, a first | ayer havi ng a

first patg%ﬁélf&tlﬁg SREL aJalﬁgfl'x%E 0 58kd J LL&4nd %‘Xﬁ%arn %aving a

second pattern havin hape inverse to sai
Sh3BE t EVAT Hhdopiddet W15 fl?aet&e’é?llong a first

24. The method as recited in claim 23 wherein forming
further includes depositing said first layer with a plurality of
projections, a pair of which are separated by a recession having a nadir
surface, with said plurality of projections extending from said nadir
surface, terminating in an apex surface, defining a height therebetween,
said first layer having a nadir region extending between said substrate
and said nadir surface, said nadir region having a thickness associated

therewith that is greater than said height.

25. The method as recited in claim 23 wherein forming
further includes depositing said first layer with a plurality of

projections, a pair of which are separated by a recession having a nadir
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direction; and transferring a third pattern into said

first layer with said third pattern having a shape
WO nenss7t 0 sai d shape of said second pattern BOIUS2005/032276

shifted in phase along a second direction. 28. The

met hod as recited in clai m2% wherein transferring

further includes transferring said third pattern al ong
surdper setPhdatd méerilony dpposiactiens suterdfing from said nadir
sdj:ifﬁﬁé:t it@ﬂnlngglng-rhﬁ’ detpad saﬁfarc€§3i deg@nidy 6l laiil@hQ?therebetween,
sa\Ma E sg f g }]:a!vrlfcit J)at gr n IanCn gx eesndlanggltleEW Ielnt Xal% substrate

prOJectlo S, i Ch ar & separ By
a’}deé@sdsP@‘ﬁlraﬁﬁrﬁalcansqaéﬁrfPaﬁ’grfltﬁgtlh%rhai"H@ﬂ @d@ycﬂfrlwa @pprpiated
treabeh thhtfidt patdwer finkst fraacpl Whahidaiaokeigddi ti onal

projections, with said first and additional

proj ecti 923 bey %9 t%oﬁué’e&'en%o%' L OTa%Eg JRTIPD £orming

reglons 0 sal Strate as recite
fyriyher aPﬁ%%Sv&?@Pé%Wnﬂo??ﬁdnﬁl’f%}r%ﬁ@r Vel adRiarpbity Af
pr®gkék fohs Sta bayzebft\ﬂuchCalrlédEep'Ehrﬁl:éH ali & feobs100) mftlh@nss nadir

suvidftclpe, wﬂh"‘ég? J\_;J’ehs_l rpr:%]rv:é% 1ons e%pent)é Surface ag er

an nadir sur A% Fecited in el4m
supfiarei ﬁe@w&mat¥q9rsv ﬁ?aPP%ﬁ'ﬁu¥ﬁﬂ§FucR9§la?%ﬂ arkeipghy téprebetween,
s{lA0f Acti D%y WavRahra ahawhiredtoar ex&aaa:ﬁgﬁbedwaéyl faid substrate
Al LEERPHOMN I AG. A N3 LTI Rees il 32U Prl Abbldiatea

projections ext en I ng fom aal d r sur

tlleéﬁvﬁtﬁafhlml? ﬁeant’a'ﬁéxg’%emtﬁééélano%ﬂﬁnﬁl%ghfa hei ght

t herebetween, said first |layer having a nadir region

ext endi ngz7bet veeatisdl df Jabsérmihe anrdbs@Eiabde Nadid method
codefagg, said nadir region having a thickness

associated therewith that is greater than said height

32. The FOFTGE a0 Padt tWHSTIREE! 41 AiD WAEHTePAYFGr A Higst
patdethrer includes formng said first layer wwth a first

mat eri al Y. e cQ g rati

e Udes Seneert i 8 Seond e R e regh Mibang a
sﬁaﬁﬁe%nvﬁfﬁqwta %ﬁlﬂsflﬁﬁﬁa?ﬁqtﬁyn(?Pdsﬁﬂﬂsécﬁﬁlff%ﬁl?ﬂﬁfﬁ a first
digeetions irfdace and exposing said cromn surface to an

oxygen ri c Ng® t

33 “he cernagt oyt £088Ty SIEpEALE A HEl: PAVLE lun saia
thing |IRFGERR RGN0 ﬂﬁpéxlpﬂdgrm,tOrwvﬁlr@es%ﬁa%tSieam
patlbriofans aihd £ S€C @f tbHaay eflonyhe setdhd afr8chgod.urt her

i ncl udes depositing a third | ayer upon said etch

pattern, with said third |ayer having a second

quant ity 28f siTPPCBIFraRRsf BPHItSE Hh cawih &7 ofgrett swpnsferring
fistihéadec Ridds expasfnaGisqisdiaddiitd gaake St aWbhsHafAGEcd @

di@@cvgi%qi tc%?%gglteo'%ggsectrldr%ﬁjgteéiqjgcp{o%qess to generate
said efc

29. The method as recited in claim 27 wherein said first
pattern includes a plurality of projections, a pair of which are
separated by a recession and transferring further includes providing
said third pattern with a plurality of additional projections, with said
first and additional projections being in superimposition with common

regions of said substrate.

30. The method as recited in claim 29 wherein forming
further includes forming said first layer to include a plurality of
projections with a shoulder disposed between an apex surface and an

nadir surface.
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pattern. 34. A method of patterning a substrate, said

nmet hod conprising: formng, on said substrate, a
woriobiosdsayer filmwith a surface and an PCT/US2005/032276

etch-differential interface, said etch rate interface

bei ng di sposed between sai d urface and said

substrate, said and having a shape; and transferring a

recorded pattern onto said substrate defined, in part,

by sal d shape.rnd5methBe ELEOAcaSid eehied i iheckai @h&ﬂ first

palPELEL A N LurlineTod ebides tor 1ng oy durm! L
sefpemtwieby 36recRiveipmthhvihaas IFE@GFt%{TfPﬂe catims34d whareliify of

prfoqwelegs féaJttamrngl fu_edmuggfd hadiH Bﬁrﬁ@ed ﬂ@ﬂniﬂat‘lhé’-)ﬁ.@if an apex

- t yer h v ny rali ef
sufrga? ir es nmct’ng%e h% ! Blneast shape. %'}H & t]hé’ce{r bfavmg a nadir
regacn exhenyng arhsen &taegi sohferaret dnsdsevhpeisi sgrface, said

nda@f me@gon RvsR d sikghéA! 8ssRiRadd endbed itReh: AV bRk tar
relief struycture; depositing an etch-differenti al

Ry 6" m an interface with said relief structure
and a surface di sposed opposite to said interface,
defi ni ng 3@n etk withPéranreeitefnirectabe 27 arfgrein forming
fdrEH@rSflﬁ{:Idd@g forf@sP sded ﬂi@%ﬁ e_rage]gmleh sairdrsdihstdabe,
a attern bein i ne sai
bt by BPLS S ridel? 9 iRt riboh S ad S deponigipg o
se@loafi MA3Fr WiRer efeadf Bt n?gwﬁa rvifgera |fﬁéﬁwd!esntf16wnﬁ>ﬁ1giéfeﬁ°@:

fd}ﬁ\lﬁgi‘ran&%vw ;&kfacelamaaéiﬂoyl@‘ sh€d ic@bwl @atEdRStha 8ggen

ard uat e shape_and ransferrln further i ncl udes
proce

JTc or i ng’ sai recdrded paattern Bnrp oy| ng a dry etch
process, with a shape of said recorded pattern

differing fromsaid original pattern and being defi ned
by said dny- etqmla @ert%essss aechiteal th ichhad BacurtBS: ihBRuding,

hod as r n_cla 7 . i S
TEDIRS, Shcefilyt S lnt SLTLTUPR] 10 IROR] bEDSha, e
whigre Hn §8F‘Hln§u?‘fréélér H@’&F‘Fﬁfshé@‘”&l%ﬁ’@oﬁ htlﬁr‘—’éﬂélyér wyon siie etch
patetOdwash ecd ttaﬁird NagéAnEy 3 wheieha faposivt bﬂgslllcon and

further d‘:{éc udne form nlgrfsal d gtch dlffereg dglt ay
SU 4':Lfn ﬁcrown

M Sai Tace having has a planar profi

suretodooan paditiens) IPHEseH M aT emrpépﬁesfwmawerate said etch

pattern.

34. A method of patterning a substrate, said method
comprising:

forming, on said substrate, a multi-layer film with a
surface and an etch-differential interface, said etch rate interface
being disposed between said surface and said substrate, said and having
a shape; and

transferring a recorded pattern onto said substrate defined,

in part, by said shape.

35. The method as recited in claim 34 wherein forming
further includes forming said multi-layer film with a first layer having

a relief feature.

36. The method as recited in claim 34 wherein forming
further includes forming said multi-layer film with a first layer having

a plurality of relief features having an arcuate shape.
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further includes formng a crowm surface by renoving

portions of said etch differential |ayer, with said
w@emensmor f ace having a first portion with a fPeEUSBIENB2276

rate associated therewith and a second portion with a

second etch rate associ ated Shérewith, and

transferring further including renoving one of said

first and’secdnticipelt pomstiatinies A yueRreprtey valdimethod
colhpeieaf: . 42. The nethod as recited in claim37

wherein form ng further jncludes formn i d .
bat t or ned TATa? A P 4barert s oP S hen A ke paving. g
ref hefr sWFedtuand depositing further includes formng said

etch difhep@ntimnd ahayesh-sidrstkandiaal 1ayetr a® 6drShhiG@Brface
with said relief structure and a surface disposed opposite to said
interface, defining an etch differential interface; and
transferring a recorded pattern onto said substrate, with

said pattern being defined by said etch differential interface.

38. The method as recited in claim 37 wherein forming
further includes forming said patterned with a plurality of relief
features having an arcuate shape and transferring further includes
forming said recorded pattern employing a dry etch process, with a shape
of said recorded pattern differing from said original pattern and being

defined by said dry-etch process and said interface.

39. The method as recited in claim 37 wherein depositing
further includes forming said etch differential layer with said surface

having has a smooth profile.

40. The method as recited in claim 38 wherein depositing
further includes forming said etch differential layer with said surface

having has a planar profile.

41. The method as recited in claim 37 wherein forming
further includes forming a crown surface by removing portions of said
etch differential layer, with said crown surface having a first portion
with a first etch rate associated therewith and a second portion with a
second etch rate associated therewith, and transferring further
including removing one of said first and second portions uniformly over

a volume thereof.

42. The method as recited in claim 37 wherein forming
further includes forming said patterned layer with a quantity of silicon
associated therewith and depositing further includes forming said etch

differential layer substantially free of silicon.



