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METHOD OF FORM NG A RECESSED STRUCTURE EMPLOYI NG A
REVERSE TONE PROCESS BACKGROUND OF THE | NVENTI ON

wo 0@81j47The field of the invention rel ates genstEUS2008/017756
m crof abrication of structures. Mdre particularly, the
present invention is directed to creating recessed
structures utilizing a trim &t ch process foll owed by
reverse toning of the recessed structures. [0002]

M cr o- figbiopabl OForMY«R XCRECENSHPARTREGHITY ERbLYLING

smal | structures, e GeveRa¥i +#ukd @abekes on the order
of mcro-meters or smaller. One area in which

m cro-fabrication has had a sizeable inpact is in the
processi ng of i nt EG4EKIROYNR [OFCTHE NV IORe
(o900 COndulﬁHeoflep.ElOGﬁ&ﬁE NGviefEllent F&1 2208 tdeRH 1@/0tc3tmr11:ﬁke-
oduction yields e.increasin he
fafb.rlcatltos Qgruclé reasr.eal)(? Or%Er(}:lglﬁiaal.:lg(JbSht %{es%nt 1nvent10n is
dlfrabt?qdcaP|qmab3er@oﬁ%%e5is%r5éas¢mby Ytipdringne trim etch process

folyllswec& E;”lQFeiveﬁéé @Bn 0¥ GRS HRBL& sPr@REss contr ol
H[ e all cro QEJ qsedin(/e]qv%%t 1'(1)en fg;rlcaﬁlrg gfn\yery small
ure I mensi on ?ﬁe STTuct ures h
stgpetresf edevelrwmtfeﬁwwl @h the crrdef abfr neeno-rteraver
snREeH enphoyesh llacm&a i QLeedOLAgYn Rt hEdla sizeable impact
tecrkr}lol 0 nmech a a;és(tiems antd the Ihke

is 1 cess1n§ Jtnh circ em[Lcon u%tor
nme redu 1 ng € nlnlnun1 eature I mensi on O

proreingr Eiubpryrnednfimgas rdoc glocifvab¥drc defasy Proddfidnogisd ds
wHifle Lin%reﬂ‘ﬁltng m cﬁrc@4&-s ?p@Q ﬁrg.tpgﬁéa ebrridld on Rl 8tvLtadd,
.. dets%r er trlm cess oforg. ,
mLcr a 1on beco e crea é&ér ant . 1cro fa rication
in egra Cl rcuﬂfl gaf1 avi'ng smal
providgsc gFeaticnerroicors cowoe} slpléél ﬂl@alllnql,lnr-"r%ﬁseétrealllmtion of
tHde R Ol i@ St 2 €678 AYmehsAbh ] aryeersegu&mw@tf@rr@edoy Other areas of
deveFoSI L nl% a'Hl %r a'c:nrloc fa nrqggllao%eﬁ éena e!nayo nclude
Fcon, depositi ng an i maging Iayer t’h
bl@tgcatméoqimd epttle%yé rsecaneflqgat tr@chﬂwg—atl h%/Sitnwguang Yhepy bike .
[0ble; i rraglmguetmaeaf I2ah &8y Hﬂié Ink; 2 B6hma Be A vk A mBBSikont
tselectlvgr%% m et.ch té;a?) ani c, ugderla r tofolr)r@a
StHHT e F °i“ha1r?r? TbY du%el(f VEPREST AEgY g Fat- M
6.15aye¥60 Thelharet mhsRlpvegi b ldageribes E_thenléryenm/red etch
praRdsd |teafclr¥h 1ﬁ@%r£’t§érdt b%l@fgattgesﬂ}‘ﬁl:i{@elé ﬁ.ﬂﬂ_nbaéﬁ%ﬁl Hr@tical
detchet;l1 usi ng gg %yn frmed b]ty the OL%a i C . leio
RaEr gy el €'rhﬁp§c Y8 f BF2' 6F ndit SRSBFCE &8?‘%”9 & mulitd
lagyaret%rsnrwttuhe Wivdf¢ppsliesw thaargbhec whékHsyef ovhe a layer of

pqulelrcenofaew@ltil gsanngmalgaxgrlay[:,-QQQAL Mgréﬁllgaﬁidﬁgﬁayer,
e to f rma struct ure

ad PSR RE st s TGRS or Lt od el FTasanS diveh Gen e dritizea s
a SeMVIRRYk (o Feleclt NRENMT E O FO@OS}E Trgapre sedtr lanee i tarm a

paRiEom das1Rrnethodn 8y eE£SH8§ing layer. The hard mask

imaging layer is then removed, and finally, the portions of the

polysilicon layer are etched using the pattern formed by the organic
underlayer. This allows for formation of a gate pattern with widths
less than the widths of the pattern of the imaging layer.

[0004] What is desired, however, is a technique to form a structure

having holes/trenches of a reduced critical dimension.

SUMMARY OF THE INVENTION

[0005] The present invention provides a method of forming recesses

on a substrate, the method including forming on the substrate a
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on a substrate, the nethod including form ng on the
substrate apatterning |l ayer having first features;

wo eoosnetrehi ng the first features to define tripeEUusS2005/017756
features having a shape,- and transferring an inverse
of the shape into the substrate. These enbodi nents and
ot hers are described nore fully bel ow BRI EF

5 géllcﬁv'[k!ﬁ f@BééNfNQﬁlJeQOOG]trE&\ getclllﬂgs tBe first
€

£ |evatloré¥|ewo a multi-l|
eﬁf? 2 S e A PO ke A R e fmgferring an
inyeese of Ehenwhade- luayvethftj sgbstutar e Tﬁlgwr@@bwmnm japd others

arel 895 8N Word QQPB} LELQ,. 3 is a sinplified el evation
view of the multi-layered structure, shown in Fig. 1,

after the nmulti- layered structure is exposed to a
trimetching preRIESsPESCODRIIPN FQRy THA NR&WENGS| npl i f i ed

oRbgyvat i ong i ew:Qf 5 the 1aHith -d1aysred siduct Lérﬁult,S_Lth\MEred
in Fi 3, after selectively etching the nulti

SLIPGAIFad structure; [0010] Fig. 5 is a sinplified
[ogbelat i orFigi eavief a tdiephiflied -dlayaried siewuof ur eplsirogyered

st'rﬁctﬁh:g fdélrmedqg}l Qﬁlpltlrﬂ@ Z[E.lilhtaéri[p‘ngyer ed str UCt ur e has

been exposed to a i.p et ch Fi g. IS
[0QPRy) i f | engePe\}at?&ﬁ D R0 leﬁ%tm Y36 8§/etﬁ’§dmu1tl layered
stgtictugturseiows howdig n 1Fi gftel theaftlbri-teposititoncofreais exposed

£ L AN QENB cHli AY §lrocd12] Fig. 7 is a sinplified
el evati on view after a bl anket etch of the nulti

1090 &Y er ed &€r utt'dr, S ERLWAST PIEVRE18 Vi a® OBt oAt BFred
stguctrwn swwhageFig 00133fter gsel8ctredy sitwplind itbd multi-layered
st@hg&/@el on view of the nmulti-layered structure, shown

af ter subéectl ng .the crown surface to an

[°8118]h pr oc"el’gs t d5eXk pOBR &G oS VO] EifssPT 48, ™ Fbo'rrpred
stEhgrur®, | sroansimplg f iedafeleevite onltii-gsyegbdtdteructure has been

e,@gg@; rtgtae,dl?h&\@g in Fig. 8 , after transferring a
pattern of the multi-layered structure therein; [Q015

]
[ 10 %89 Sitfipt iSFTRU EFPRVAET I W Bif"oPt tHhe tulti-layered
stmutturel, agleiwedlrstﬂtglctsuratesh@mc»sinoﬂ of abceonfafrh@r layer;

[09€PPSi ti qnof,; 8 confiQrEl b ayelad RnaLRs QP{E‘%eaVMaHk@J‘ etch
al ternate énbodi nent of the present invention, - 16]

OfFFRE mEETd AR I L e FRREL PR 19i e 67 aformatlon %otk
crouh tdurfayer ed structure in accordance with an

:o%hsﬁr nat em@nb@qtsr@rgtlmpl fribhe Rl esent viemvsptehgnmul[&oﬂa@]ered
12 is"a sinplified el evation view of
sﬁ;Hqureyeﬁﬁawchn Fig. 7, after subjecting the crown surface to an

etch process to expose regions of a substrate;

[0014] Fig. 9 is a simplified elevation view of the substrate,
shown in Fig. 8, after transferring a pattern of the multi-layered
structure therein;

[0015] Fig. 10 is a simplified elevation view of the multi-layered
structure, shown in Fig. 5, after deposition of a conformal layer in
accordance with an alternate embodiment of the present invention;

[0016] Fig. 11 is a simplified elevation view of a multi-layered
structure in accordance with an alternate embodiment of the present
invention;

[0017] Fig. 12 is a simplified elevation view of the multi-layered
structure, shown in Fig. 11, after the multi-layered structure is

exposed to a trim etching process;



10

15

20

25

30

35

structure, shown in Fig. 11, after the nmulti-|ayered

structure is exposed to a trimetching process, -[0018]
woe@s5/11819s a sinplified el evation view of thePemi$1005/017756

| ayered structure, shown in Fig. 12, after post

processing in accordance with an alternate enbodi nent

of the present invention; [0519] Fig. 14 is a

o P! i fied el EVQE'é)%lMﬁﬁWlQJ eiie!?}@ltoh Vet ednst fliet W ered
in an al ternate enbodi ment of present i nvention,

SHECY G028 R it Fi% e &%Fﬁrﬁ‘ﬁsﬁ%‘iﬂ’céf%’\?&t inReGPEARGE Wdth an
aletddtel epeaedest pficthar grasan@anngbdeionat e enbodi ment  of
[%E@Epr esen I ﬂvqgté %r:ﬂmplqué& I'EEQV;E@QR!’J%II' g“aq%ul-rtHElayered
NTI ON'[0021] Ref errlngto . , a multi-]ayered
SEERFUEeut® 28021 S TB MW PRV AR Qfs PF%ﬁeé‘tSU“’eﬁtlc’n' and
[ooransf er Higyers 3€,a andpkifiedegengriloayeirewldf amtlti-layered
s ei, 1Y e Q ﬂgl n;
o e KA U R G
frommterials including, but not Iimted to, silicon,
gal | i um ar senbdeaIignarEsZRIFTUSE (BFS ThE CAVESEAPRhI I e,
[o‘BFQﬁ”' C RRIYIES, télelgxalneagr%lﬂégel n%(’s@?ﬁéth?é% is shown
gl ass, fluorocarbon polyners or co nat1on thereof.
hayj agh ¥ Erbetapet 387 ANARTFEYi %Pg’elrail r 283 3Rp P oY EY 43
wilt8i trhnafdr Rapan 3t e\ﬁémgcpbestmiepemi@zaén upesitdeayer 43 and
=diBLEAlS. agg AnOld Gat &aﬁggef%rag&i £ o RY A ndilifing, but
I Ng _process t [ oyed to renove
nofpt Hpitaf tf°roﬁ%]tlr‘:ﬁﬁsfgé}l’r“ﬁyé?se@?d%ndluf“fﬁa?g| Ayradagiiicas,
sapphived, | camnsubsliyade, 36 lovaye belarysknomsilichbe glass,
fﬁ%p%c%%gy%e 062 saswanﬁgé onTbﬁer%th' %galpsrf%&‘e ex 37 and
epen ent on the materi al
1"taﬁén%6ﬁl’?’téﬁ*|w H%sfiolr@ upERh APy UES VR H%?Fhﬁﬁi}leﬁe dependent
upeAPt ey ad-draate pasi atpptlli@ertsf:erdelsayﬁ 3ForardatdgIRQi 16 etching

pJo@ng tﬁ§t'd§9'ﬁéj%m f§§E§ago rﬁ? e|$ éf?glté%achyggg§é¥ layer 37

eposi tion ySi ca vapor deposit
an(dPVEﬁ)glngs]ﬁéfFf e dH IS %laﬁnsu%sﬁffﬁtecéat iy Bfigny known in the
sethi Spenst&) ppbcadsinguird. [TBO22chTiApsbesss| ayloydy iRBYependent

=t | . U
ol At BB L] BPLES ERELOSphEARELL ALt e
thRt SBRYUPR . SRS ERlePgsit FAFRSEEF ]Iaéf?ér3737n<?mh‘i‘a%’é‘9alayer 43
il hideS,0Bu € QRt ahdtl Dgniltewrdo, | aryeaﬁpanrvaaomB(apr@}tebn foon) , ‘

P}S)é@;gil g51PO déEPD §L£C§‘g3§66)ve ? d%gg%tl%nc gséoat 1[;'5{ and
or transter '1ayer e SI ree a consi s
digperHi@af of PowtHrga- C(]VPOSI TION i isobornyl acrylate
(ov2beXy| amdayhedre1etdrybenaygbey/ aal antiiaesfileat Bre coating (BARC)
layer, such as DUV30J-6 available from Brewer Science, Inc. of Rolla,
Missouri. Additionally, transfer layer 37 may be a silicon-containing
low-k layer, or a BCB layer, for example. 1In an alternative embodiment,
a composition for transfer layer 37 may be silicon-free and consists of

the following:

COMPOSITION 1

isobornyl acrylate
n-hexyl acrylate
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1l-one
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2- hydroxy- 2-nethyl -1-phenyl -propan- 1-one[0023] In
COWOSI TION 1 , isobornyl acrylate conprises
wappsoxi7mat el y 55% of the conposition, n-hexylPemUyioas/e17756
conpri ses approximately 27% ethyl ene glycol
di acryl ate conprises approximately 15% and the
initiator 2-hydroxy-2-methyl?l-phenyl -propan-1|-one
. . 0
[089 e?' tsﬁ ??O&%gﬁn{é%n%e Y 38 hﬁfl.?m Iat ocrgl}glr:SL?eSsmagproxn.mately
SS?aerr FLoWempNERL YD kl.-hémé adyovete |caemt115ﬁﬁ exbpreorigese i 8nd.
eta&ﬁe@lei @mcu@leﬁa&@mthi o1 ddRakpiofimlel y KIsaWand Rné Niditiator

i.ncrease the operational |i
2RO L A TBH ST RGP Y . Sy OB RS KEBrTvarr by "
Thefllfléaﬂﬂress 441anadas the prooei ehmei WCH@ RAYRPYASTBA tof

Taeimwﬁr QRer id&s tHat algﬂgtef- €denk £ OAat laanp%ts Qtlfhdﬂr QP&J Ehc.els.ldes
t, eat ur es

r ansf 7 a d
St5b11§u$ﬁs g%rh u"éesﬁl TR Bt ng‘f?l bt emlca?l Pt r[?eamirease The
opphaj:tlebﬂ Robe afhyhy ¢arpusiaavel engt hs including G

robkne, | Iﬂnngengﬂ%e@m 133 £@uu11a’ilzt?mf a@&ulraszm lu?pd 4s to
X-ra | %

hy r Ve,
prf)xl;?%oapaéqﬁ rTagFBrﬁ3 B’x r%tf tpﬁ ertlﬁs t ggocp fﬁ% I’ﬁ)m t%e etch
prbperntogs aﬁhyranISﬁplr |lranyelr |3t7hogﬁeap‘hl§ﬁ5| $4 c&e@cﬁ lret ben formed by
suBH! m%ra?yfqu@y bldct@a&llnggg%uﬁ (H)Q% 5}3%‘*"?" F@g pﬁg%dqsh@élaglﬁ hedrious
n ap catl on 11 e S ni
v G2 I be 3 1300 ga G0, Jash Py 1 TR R e 2+
13Mblmh) t o= -AepmAgehdaby e S -0ay élgws@mfaftfel@rcrbﬁerplhl@h@gaphy

at&eﬁt u&&s 1Havdgadp M, nhﬂ@llmpkmniir%@lkaﬁ@r | afdphk £t 11 thography
I cat

St at es ubI is at ent
o s 3B S TR B P Eao s ARBse s SPARE ShHTaSCRHTSARe
pal@ft28xp D28 i@nePe4/0d65Nst hlkdods ok pddh§tatdsayerensn a

ap m%tta@ft elot/mF@@d)I iehel@ chalMd:6ad 1,08 aproM?ttroOhQJginge Features
dards; " Uni ted States published

°nai>pﬁ“88ﬁa&ﬁ "Zb(?&Pb]cfiéﬁffaFHeegd Ve tDa"{“E%Slﬁﬁf‘]ent
Vagppliildet i”oPniBA2]5,t84 Aubé pslied| ek ehFuarpi i ortaln 2004/0065252

flEait%r@ﬁngd'\@ctagéé atgﬁ){ abﬂﬁrdaeiorl—hbmr af)g]yentltled Method
Pr ocesses whi re assi qned to the assi

°LoFORHBI (i %@éerﬁ °P n%éHP‘T‘tofﬁt%mtd’ SRS 68’?&‘:881‘65/"9 et rology
stpedadentenfidingitad SAptex enplishyd |dathog raphiad tey A0eAT 1036271
£i¥@l4 a@rllﬁeu NElQk 4 fb%tgﬁmspﬂ@qeléd\/es%}gsl@@u mltitrl@an

uUSI Ness

Mol e .
Epe gt RabrIRLRS Mkl i TRt A P ry By gy " 211
of Thiei by stee peelamer i ot tbn Heeigricrect] VRRI @O tinyentson and are

1n€¥P§Jr§Péaeb9tré@\éMénJéUL§£éihar | AAPE kM $a @m}ﬁﬂé‘i‘aéﬁc system is

el GO IRG 2o B BTG T Her L I Thag apy L P Grt

Inteathavesy 44piacd 4b bpainegsesad 18971 ReaKegr batel, ofuice 100
Auggﬁi ,d¥alacPoE4580NSThbl s Pt e BB Yot @Y €F o4 Bhd FMPRIO 100™ is

eri 05|t|ons th features 44. Thus, to re
VR ELARATt SETCR RS IR IR 5 oo, b T H PREFPTARSH BEESin BY

reéapangyed such

[0025] Referring to Figs. 1 and 2, employing imprint lithography to
form features 44 and 45 may result in the formation of residual portions
11 of imaging layer 43 in superimpositions with features 44. Thus, to
remove residual portions 11, -a break-through each may be employed such
that multi-layered structure 40 shown in Fig. 1 is formed.

[0026] Referring to Fig. 1, as mentioned above, features 44 and 45
provide imaging layer 43 with each properties that differ from the etch

properties of transfer layer 37. To that end, the etch properties of
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that nmulti- |layered structure 40 shown in Fig. 1 is

formed. [0026] Referring to Fig. 1 , as nentioned
w@bwsal47ieat ures 44 and 45 provide i magi ng | ayReT/882005/017756

with each properties that differ fromthe etch

properties of transfer |layer 37. To that end, the etch

propertles oflnaglng Iayer 43 enabl e i magi ng | ayer 43

to, serve protr fer. laver 37. .Jo that
MRS R 23 n?tg{eer l%glrrg éby f%!r]frted ?ro)r/n 2 S PT Rt For
trongfami l:amt é?l aFo kagt rﬂj‘da Wlagiiep A agentiéntay &yifrympdh from a
sﬂlb&onr af@@u@fma%%tiél. 40%rlaea Vﬁillgmn QBn&theIa;Jm&efﬂ' 8h& range of

at ot O- | e_ca e ayer. 43 nma

3%b pOS|t y°§6’|tﬁalgoa ﬁﬁl"“q hé"‘tt?‘ B adts QyerdgFgante:
Imggirioc drrerond aiani by dnmsertﬁélbwﬂn §9¢¢1|n<s| e Frﬁr@ﬁﬁé%yer 37

a 801itkatcdnhgi Hagi hod rei i th fher anthal cnsbriact &4 itﬁ&i: Ghe
37 JaLe obt ai ngo

0 nsf er
deéﬁ/egne'é‘gpﬁ éf%g%%lsa SChBé?CL lg’r%/ nater itarcs T om ran%fetr layer
37f @rerrpbrmlglleﬂgfqragmemgtqmermswwwmlm Xagepial from which
£ oCEMROBha 1 &) ﬁyerddﬁgij-iﬁﬁgdé%@Sfﬁbhyz th%wllpéémm 3,
att er nin t S n nto i n
dlﬁﬂﬁse o, Bt iR r a0 RckOb el PR MLs B Hagl snco
1mpgm9eésyerl ﬁ3ammnﬁeve1eq¢b®@|m¢eme 4P g ienpededy e 24 8righgtch

rtaémf efn hayelindyd mB¥afRnt Orimegi Ry 158 b &EB( Efgns@iv layer

i st t, il blefro man
SoP R B piYa PR ke AL (MFof T aF B ol Bert Ly
fr@U\RObm drgly Bras | Btilpdelrhdr mPRs é\hau CFea?beeptaionhiqrpthe SiBER™
leﬁlellgy‘élr Q@ggmggawfam il Qhasse ac

paas. oo m/szgs;é?ti%r Jrar
@Mﬂﬂ ﬁgdt@ F:mgvrp@,ratetihleertenn rhyetfeﬁerppe@ess

[oBQﬂrTB pr Kk QRS AZig N 3nrumel thayeeed phEdit %ﬁns49rotrusmns
rotrusions 42 includes features, 45

205 O BEYeTein PR E Y P aForh Ly BB BULTR Fon motues
feahereewi ¥ lrndrefrertied O tasnefdyodiyyed737 Threswnedtihpgsition

thSPOWR ] NreffbBredlto f f&ﬁyuhes 42 RRYcOal eduesd by FtlEe 1,
trimetch processtoﬁ%{ features 45 with a wi

e
ofgbeatures dej T &F | P %re 51T ERFEY SFCFT TP 50U i'
fed Buxchgr 4$19\11t:hea wiidth etch mpeeefssaSky t hatterwabltw genfoved from

fegm hg] d'l.:lk'gng %he dﬁmgé‘&ﬁt ﬁoc@ggrko%mthw%h al, * shown in
Siml L%r mat er |shrem)v o ransfer er 37a c

Pi o A7 HPDE EPRRSRERR | Sror ST CTR! RpEmeea fron

tregsfidrelayerndet cArpridéesld ysocuahaferpdprydAs Jcsf pelrtanéherexposed

tol @N@rtr%z atehweégme%ﬂalt%wlgﬁg fo@aewnegeﬁéiayémma n
This results from i mag

n
oS RE TG i aLo AR 1 PP aTaFod - ay B SPRIERT s
reshecs fron emadingr boess43 Thecponirprs ofmask afesf eransdgerlayer

3734ust i S%eﬁ:kﬂp@seﬁ |pQBcéMst h f&aﬁwﬁgné%fa%rgaéi i1abeY 37 in
et ched as wel % hi s manner, (H}Te . % var yi.ng
h

EFRORSP Breh o ?*F‘etuf%%é‘f‘half%g?’étdfa i g this
majpoely, HFdatd7ams mberingcdimehs hodyorz bimd lsudpgt ta¢1@030 iThe

width ‘b’ of body 47 at an interface of body 47 and substrate 30 is

greater than the width ‘b;’ of body 47 at the interface of body 47 and
imaging layer 43. Width ‘b;’ may be substantially the same as width
‘a,’ or smaller and width ‘b,’ may be less than width ‘a,.’

[0028] Referring to Figs. 3 and 4, after subjecting multi-layered
structure 40 to the above-mentioned trim etch process, multi-layered
structure 40 is subsequently exposed to a second etching process to

provide remaining portions of transfer layer 37 with uniform dimensions.
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greater than the wdth b2' of body 47 at the interface

of body 47 and i nmaging |ayer 43. Wdth '"bi' my be
wepmstiaatid al |y the same as width 1a2' or snal | BET/ERZH05/017756

width b2' may be less than width a 2 . ' [0028]

Referring to Figs. 3 and 4 , after subjecting

mul ti-layered structure 40 t® the above-nentioned trim
Spec{?}c?{é&pe rdns@gitﬂa éaﬁgrféjsgﬁééfikgf e%ghédsu51ng the

sequently exp osed to a secon ocess to

remwrla@qrém-%npﬁgmaam 6ﬂ%ero143t%8aﬁs*r‘aesrk | aﬁ’thsw MRERGT @
mullti flayenedi pPRAStONRS 15pec bkl y,mull e ansfered ayarctdre i1830 has
prgt?ruesggnsv%IZy Q:thCheddgﬁl Q:Q thﬁi.cit%ma!:m H% Bgrédbggg’ntqglly the

magi ng | ayer 43 'as hi’'s manner,
Samlatsl erda‘-yheflénd stIrnuét%FéhimeP%dlf“S?‘i‘reéfld%l £i'- l“%&yé’FeHess
th&h WAQENI®, 140a863S cphightisde0BS Apo¥d dghmal oil-Uifered structure
14¥Vtgot réhél'%]b]pm?iniélgglog %:tcﬂmié %lrlogeds: Eei%%q?%sgis\é\ﬂé tome fa%eted
refernedyiQliel fdseped matgrigla c%né%qi?éhé%d &P @Wﬁb%ltﬁg faCEted
poﬂblictnls | ayper @thnst ructhich 140 tTaGetId'&lepalhﬂ‘éﬁs eRt boredoved is
ess f eat u t eferr
dePO cg:‘él@f e{j([:)et e erlag. { olntvélh cp dﬁ ?Lg fog:}rr%c\gle %E teltgt end,
ong gpaanet l|@owltnrcésln‘sc? rFH@V%réhﬁefraCPﬁe%nPE?rlﬁhele 8¥ c@g@sing the
saﬁ@rttcj QNG arBYL e ¢ ey ediF) saﬂ;epen&elaﬁadipexyt RBe AtEFiaal from
fro vvhchtesamewfor e

L i e
Satnheﬂayah% eﬁeoﬁ?dhy@lrr@fillﬁdfopcafﬁ’cFBIbS(eHF?ntc}Ypexposed to a Chemlcal
toALéneﬁ/ea:IHeve&c}étea f&rﬁﬁ&ﬁ i abt fuﬁomevval gbebheeshiacatagdrial. 1t

port.i o i S for haot onsive |
18 ges” yhﬁ’veveveexr ose&—n?% rpagl‘lpeastsl g% and_ sul seeug%‘%ﬁ%s 3d1%ions
mlexrpv@e@r tyoid dhest izl of ghe e?ﬂs‘een%qﬂepqréeev%&fpwqtureﬁlsons 42
toN8brnlipldde@s Borf2N 04 O-sheGd Sh PRy, eBl al. It | s desi r ed,

ver, at_.t he ocess fo VI n cete

”g%f. ons R%?%r%ngetdgr% "AVord T agét rgr% m%e rgn’Ql ngﬁcgemd
ropbianseneheot eYAYSE r tpfieons PARLTUS 1P ﬁﬁp?@t FERfisGABr sy into
su%B@Mﬁe' i Fi 'ﬁo t@at drd029]colRed @kl | NG et 01 6Fings beSdetdibed over

atter, remval. of, Lhe, faceled: poril.ons. . bhe geverse,
PIPEHE 8PS 5o ru5| AeEL SV ET T SRatSrFad it o "STBSEr 3t e
acB@evepoby WGFh@ﬁd ingludérd obnhlnotaliaritad teaysHie -eepeshtisges.
cogv%t BI &ariisdQRs, 5;41df @{em'lmge mutkd i ehb aysiae desebred iUl &yer 46
ioR el R SR SRR 10 AR Bl o
frphardeh &t Lo Caﬂ@rﬂlhé Jayre.46Targ k&t f€ddws conf or nal

| ayer 46 may be formed froma polymerizable naterial.

Exenpl ary conpositions to form conf ornal

| ayer 46 are as foll OMEB@&W mﬂ?(]\l 2 hydroxyl -

functional pol y$vfeseaheturekiaret hepdysetdspreel ani ne

t ol uenesul f oni ¢ ach@xamethoxymethylmelamine

toluenesulfonic acid

5_

methyl amyl ketone

COMPOSITION 2

hydroxyl-functional polysiloxane
hexamethoxymethylmelamine
gamma-glycidoxypropyltrimethoxysilane
toluenesulfonic acid

methyl amyl ketone
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met hyl amnyl ketone COWPGOSI TI ON 2 hydroxyl -functional
pol ysi | oxane hexanet hoxynet hyl nel am ne gamma
WO ghogaidoxypropyl tri met hoxy sil ane t ol uenesul f BEI/USR05/017756
met hyl anmyl ketone[0030] In COMPGSITION 2 , hydroxyl -f
unctional polysiloxane conprises approxi mately 4% of
t he composition, hexanethoxyfret hyl mel ami ne conpri si es
approxi mately 0.95% toluenesul fonic acid conprises
pproxi mately 0.05% and net hyl anyl ketone conprises
W%&r oxi mePefSMP9SIEIONN2 COVARIVT Tcsionalypelyey}oxane comprises
apbtidiCiimk 06181 4Py Shd @U@ i€ DS, hsmeawmtmtnela&nﬁ% of
co¥n %rsg.)%s n'?f[%e%)lu%gt%&e)éagﬁt hgg(%ré?lttashLYlfonzchalycgc? comp :LrslegI €s
apgawamvcpd%%ymfbmﬁﬂ ABChERYIe aAePTd6npEPpBEinately 95%.
Inapmp@xtfmtqek y n9a2&84 - hﬁigue&eﬁubémh mo%elb Oeda@RPddsSes
DIOX tely .0, 05% and, net et C rises
=oBEBLELL £ orokhe PBOTLF nbor it PATe N ans R Ges
C°ﬁ‘P¥J§tlearPd>P§@€J(§ﬁ§eb/p|So§@d 93Tthe s 1Y<¥31dP§YPr§Pnletr48€tf1@e<E§1 lane

cohpBiSlek aA@raﬂlmaIbey veeond tsl et acRe i @Y d fdPtises

substra form romlization surface 50.
apREPXImF ?o$$%$ur?zaggt¥¥ a@yl r%%ﬁqfeaowﬁre?Fs approximately 95%.

[083¥st ant |Car1f<3/rmér3rr’erlerz4eﬁd lB‘FJO%‘dFF ef gt emdupsangdt dmpesehesides.
ridk6tsaneess khcds KdbstlkBbre k6, amd kohetivaensdu=ot sy m
e o T
50r g2 @ISV Hied Whaﬁdsql?élﬁ?lfﬁﬁllaib}t ingrmslieed eaobileabe ensurmg that
théu@fétaﬂ&dsakl yk; hes,s afeand QQ%%]:wQ’iﬁpP@d’i:ﬂS{odsnsMﬁ'Hnah to

no@ma J..Z[E\ 1or1]10rs ace o?esu tan 1?P]Iy t¥1e s%ggoarntgal:ha%:eghe

e1ls O con con or ma ayer
dlsp@mar kzi kg hol anbds haviasg Jeﬁqﬁlsarms B rangcror@plization
sulfbgde8b tfle, sys@RRd a2l PGEhEDELhe60 | S separ ated from

forrral | ayer 46 _and radiation. i es_.upo
[089% or mal° Fa‘yaélrneﬂé t(r)]hpéllgl rr°§ledeaﬁ e A&t Ersr eurf?ce 50 with
a gefradiltsd ph@f@ants tPheontaet alorléwmaﬂrplaﬂged‘lmmehh a planarizing

mo@.@rn‘ooamngl aYkndb siByadeecill t rRMIQlEeds, bI&IaFBLing mold 60 is
segalf ggg?gng%r{fgtmal L}?ﬁrﬁés Iragd tié?cﬂ%glénnﬁlm%lnqug I!Balolgll conlfrc])rmal
lagemnfisr palrol gyear 29 Godayt Hese fansi ngegobefidy ethsl asesr-i zThgy
raapmoﬁouﬂpsnwa%&t %dlnfclr&m fwgfggrmtna}b ae))éeghtﬁg;ueg-l%t thermal,
o BRI G TR0 2 o ur PR arargy CBat iy e
inigat ddpe siadé dt ipyo imgiingsd ripzi ngprfot e 1602y er003 31]ay be
imphARiNBddorel Yank el A8 AEOPL ik 8@kt LOBLAN BBhtdraY El1ayer
464 Tgn%Xsure that conformal layer 46 does not adhere to planarizing
mold 60, a low surface energy coating 64 may be deposited upon
planarizing mold 60.
[0033] Alternatively, release properties of conformal layer 46 may
be improved by including in the material from which the same is
fabricated a surfactant. The surfactant provides the desired release
properties to reduce adherence of conformal layer 46 to planarizing mold
60. For purposes of this invention, a surfactant is defined as any
molecule, one tail of which is hydrophobic. Surfactants may be either
fluorine containing, e.g., include a fluorine chain, or may not iﬁclude
any fluorine in the surfactant molecule structure. An exemplary

surfactant is available under the trade name ZONYL® FSO-100 from DUPONT™

that has a general structure of R;R,, where R, = F(CF,CF,)y, with y being
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be inmproved by including in the material from which

the sane is fabricated a surfactant. The surfactant
w@e@sildes t he desired rel ease properties to repPCDES2005/017756

adherence of conformal |ayer 46 to planarizing nold

60. For purposes of this |nvent| on, a surfactant is

defined as any nol ecul e, onebtail of which is
ing%gr Oghok%l 9 .Sq.rflnc Q{H\%e ?Eo?h%’l&%’(ﬁ%&%) whflre )étbeing
inj aciagee Cafn9 %9 dbr |1r‘?éllFﬁ1WFhe Zupiadearh “ﬁ%‘?@éaP% that the
squidtﬁhtlrn%y N ue¥& Nl aclSryJuSHfifoﬁthﬂ{H b5 iavaiduabf £ 1vRd@Irface

de n ZONYL ES DUP t t has
ener%yeﬁg%a s?r ucr:l?brmé—"yo{ %ég %II»& &g 2)g ,
034l y bEehgiting foaRigs of ad 6 71 blfnﬁteltugtr rRipRgYed to
refblZCiHZ Y iGHs 263H26h Joctnal 1aker QGXtchjngldenmaltﬁaﬂ]g}&rQﬁ & ructure
34t00w']t§1’ Icrl*%!ﬂrlljsslu\{* aco:eI tGGSh.%u!)v(ljn l%%r ancqaegg't glplgé }:}yhg exposed
Suffactant "hay be used in conjuncti on W th, Tied
sugface g%y fuptdcet mﬁg&sl@eat‘—Wgn@wphlatsuweﬁe%mnws 70
thE@ ﬁm@ﬂ@-@né{:&&;mm 1§§)\er 4[50&&3?]1 fRef B1d4nkBg dt@hFi g%e Wlanket
a bl anket et npLoye r enmv ortlon ,
etc ma&’n? Frar e 1Sayer’ 4 }fée%pr ovide (}u Or|’e-rl aye O% \ge hemical
megtli‘rl}@?h rr@l‘obal@tnw/ﬂﬁnarwaé:\mn @ f 1@% @mBBDYe@r '@:ﬂ/\ﬁe@‘?}'fef aee-ions of
ccfboint1 defyleneds BY mdvesPasedh Supéaces6fcohreaeh vkn crown
su@gotrggl ons 54 and upper surfaces of portions 70 that
emai n"on conformal |ayer 46 after the bl anket etch.
IOVP@ bl anRefeetian tmyipe &4  wettndtbhcopwrdpyri@cehts LA gpbiected
tof b tdﬂ@éot&'&b@@”;ﬂ'&ﬁﬁa e&chheml&&ltcﬁTﬁihEﬁthéﬂ of the anisotropic
etegl JSSQI {]eQ:/ Fd nar ‘lzlleathtll o tn’gyngbefe 9 Sei.% L 054r errt?\ﬁe minimizing
orts 6hs° 0 19y er U8 t'o pr ovi de
etnhirta of WFE@SSF?UCtIBr@eSHOEWHF@F‘BW sdiyqraege @s taken of
thko@fe'i]m&afoewﬂ' [jﬁ_ge tR1kEgs co@tant7b@'ﬁbgle18 pro€AWEn S Waf age
6 S I,sotro asim etc
BRI EEReRL 1y of RE S Lot TBrE Bt S L &L b g
oxpras rpzed @hermsmgyofltpﬁﬂ |d95¢1’(§1ﬂu56<54,hamn| enTAlaR rhazﬁﬂrged mask
728460IaNGe Are PRI E AN 7Regibhs td}ep@f@sﬁatmegmh@te to crown
T N L R T
thgpattietrpetdlohyof ahpl Uyl prp -goptasies @péwe\me#blanmaterlal with

£h@X¥:8R8n BASeHa Chey StEyul tof \A@&d&&_tdemmm ed atdaath@ranlsotropy
|n S|tu har dened mask 7 e creat ed

ot i e GROBOTTi BRESTD B 531 HRTE BB- Ly oin Sl PRREBigm® >
arﬁeo@moagda mul ti-layered structure 440. This results
[ofow]m the ﬂe@&&rﬁgtwrﬂl@é fshgncs o, i@@hp&&rétraidgfmged by multi-
O T M e
supsetrtpr dTesSpeiépiadny. 4e ﬁh@ep@ﬁ |thpo€5t|rt1F¥:}#evmithned by
mu@r:Qllraﬁ}S_i‘éH]Stﬁﬂ:taf@ Q¥pRsede {A0serrRefieksi Ji@)st:&tlzi 98 by
emg%?ylélguari a&hbotegt L%erogu d)iel%lenelgass’g%é eo Ltl lTﬂ% eneflt of thlS
proregssfierthad Teregses may be formed in substrate 30 w1th much smaller
dimensions than the patterned layer, such as imaging layexr 43, shown in
Fig. 1, which forms the basis of the shapes of recesses. Also, were
conformal layer 46, shown in Fig. 6, formed from a silicon-containing
photo-responsive material, the removal of the conformal layer 46, shown
in Fig. 6, may be achieved in a manner consistent with the removal of

photo-resist material. As a result, it would not be necessary to employ

a blanket fluorine etch.
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substrate 30. Specifically, the shape of the structure
defined by nulti- |ayered structure 440 nay be

wo e@ndienyed i nto substrate 30 by enpl oyi ng anPCT/US2005/017756
ani sotropic fluorine plasma etch. The benefit of this
process i s that recesses may be formed in substrate 30
with nuch smaller dinensions®than the patterned Iayer

[O?y'F]h as | ng(.grrlggl ac‘ay?%%sél's éc'nrtlzio% I rllonheq“ el;lfodd ent 1\?\esrhé3wn

orms the shapes "of recesses. SO,
thap Ve dhhal i ko 48P 18H GRA ﬁﬂh dp flisgussefonhayg - f rpgrifically,
afSét IfoOMatGOAtGH Bragupheisn42 f efoamavelayetrezra ak, detpbelted To

rgm)val 91% Jt:'nbaq Eaclmf oﬁg%lndl é'yeqfac‘:]'e ed re \é/n %%f trus1ons 42
|eved |n a nanner conS|stent %

arreewi@afr%\f maRIE el rmegirg splilari atch A&a@CFe%wtﬁcs it
speeididanpt, be ReaessanycHa® €ekoyh aabd anrkediatk&iaritAethe
fagt CeI}i L‘%l%{ZL %egﬁ%g?%;?hg{l/ q_%ase cg\r)?atééo ssaorcl:qg ecf w%%h
COHFbmaﬂa Hivee Ssedlalybie magpani fiREnkgt eéf:b éfrane? r?&rffmmed as
dleéust,é@etatmleth@espeeaft@r Rs.| ayRla 46 HSweleR(OSid @doulliObe
und rstoo?%hagotﬂle ac!ea eeerg Iﬁg: %deltahgr fa%(:ethed L e(gll onS1:h

rusi ons efrommaterial
reQP?ﬂtI 89 wPEh S&lhé?@cﬁéru%l?%sl.n Bgeci'fi cTéller?,ﬂfter' jrgcesses in

redesiy 64 drldatodde B elibdrahee avseciatesksait dvdvbeid acad ed, s
re?i ons be no greater than the etch rate associ ated
ith conformal |ayer 46. In this manner, a bl anket
[083%h may Reéeyprdng oranEdd ad 1di ac addidd opdlo vabedimant efpehs
prEEbﬂﬁ Qﬁven@16ﬁ“is7descHQME&/QEmoﬂsEréﬂEh@'6hd&eth8736fé§daﬁg process
sgrfa%e need anar .as _shown. bq_?yer on

i B bRl 1 38 S O, LR Fh R
subhiragaf 1®er , T dbes @, | h Ml -dagerrd a*F@CFEJFQTédolw shown
haS U608 19a80 RS i SaEsSRFenDAYe d Rrder Vayer8137,a8h 9n
im'éi n§d§8 eg??l er FI glgbl%lg%relﬁ e1|: #é%nk?eQnﬁdgostlég%nceF %eetaJeen transfer
laglenoidd t aret rswgsttfh'aq 3Phand sragdenglayebcedsbeimg pesitioned
beem.lnoy.eﬂglhg fQem mcelscseeld@ﬂrayef urnes im&aa&eexaag;eirngw and
gL 2 6 155 8 S B0imhod 3L G QM b BY S8 wicn
regpefer tayernd ek, layverr dhsindr inagyey 1B3Fr 4@ndstawni fradging 1.
relsaé/&rlvéﬂﬁ, aMd tldy udeplayieks kthe D8IcRJa NS FitdNe&kpect to

. %Neptrrag_;fe ] a er 37a %bstrateso and civel
rta’r‘%nsff eV T ay "1 37Hs a %%l i oned” beét wedn i regs’ Rgrively-
[ob3sier 1431namawaue1r4llaw bg Aformd¢ Hfiyoh ekowhywtetBAsasuth as

sil NBG-BEntd 3% kg l%—mﬁcg)esﬂpfdéﬁddfbyu&@esm-%ni—éiafss, FSG, and
e R DR YL Rl FSBEL sonld UL Shad UEToP Lol
ten’alylweSfcblsneﬂsedsabrefnt vmhedewsvewr@afes plewrtﬁ and imaging

latyéﬁn@f eghdwayﬁ{ F3d. a.nd iﬁr&gi&@mbw efbdi SAMNuAdR rFhghr 141
ma]yrl’.)e rd?% tl Vel au{ S SU ehyp !l 1%rg g'p4i]ﬁ gg‘ tllblg te%l:lgleq%es and
consists of a low k 5111con containing dielectric.

[0040] Referring to Figs. 12 and 13, as mentioned above with
respect to imaging layer 43 and transfer layer 37, shown in Fig. 1,
imaging layer 143 has etch properties associated therewith differing
from etch properties of transfer layer 137. In this manner, a trim etch
procedure is employed to form protrusions 142. As shown, protrusions
142 are formed in a manner discussed above with respect to Fig. 3,

excepting that unlike body 47, shown in Fig. 3, which extends between

substrate 30 and features 45, shown in Fig. 3, body 147 extends between
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silicon-containing |lowk, BCB, silicon dioxide,
spi n-on-glass, FSG and polysilicon. Underlayer 141
woreaoshet7ior med enpl oyi ng any of the techni quesPCT/US2005/017756
di scussed above with respect to transfer |ayer 37 and
i magi ng |layer 43, shown in Fig. 1 . In an exenplary
enbodi nent, underlayer 141 ndy be deposited upon
bst.r 30 utiljz] ng, spi Qat | techni es, an
3Ol P 52 sl -0 I8, sl St LSS R E S R0
stre@zm? Ré’f &p rﬁh@ga@%'eﬁm@stlollezd a&REM B3ch yomesh i afdgional
prab&3sa nii didy waﬁesftauqenlarmgimslsay%odé wabll debpsf €6 rigs. 4,
5 | I r.143.has_ et
p?oeérgl%ns? as%oog%)% ed ?Cﬁé?ée%\nstt o u??e?ll)é% R W
Alsheysdr peteshefn t raersted ICapeyures7i74 may ﬁP<§err¢aﬁﬁrml,etaly
thirbhdh Qﬁ@é}lﬁf/&e&dyraﬁldi Ser@iiphty @d dubstodum p@ ot rusi ons
R s e ROV BB g oapect Fol FIe: £ EoBRaD: (g r Laver
43t maxt banms,%élmyum sslrﬁﬁ\mt? ﬁOchgfmlsg m%}clﬁyemdeﬁel@cture
sabet vm\eglr@bswxaag e B@dfof:rf@éﬁ e &S a415or9&|ﬁ@é\nreismsﬂ:: Guen3 1-
147 S enf eat ur es 145 an rlayer
11112101@}if Ter subﬁgc H‘f Wel Fhog{ra§ ed°struett ureg%45 g Rohm
anfihféaa&beixé’hﬁrb?ﬁqlehe@ H’u mTé? despritéss, foadHitinenadlo3 nm/ and
24|@rmgﬁsmgtmab@y lirédegasakerhvamacﬂlscmed d above with
t and 9 to obt ai

qm/businesses mch

W@@e@ swqmpmt@§ 19}74eﬁ95ﬁnes<tlmém Imaging
1ageApizehs} W1k nRUehmdadafcnaye relaétlroanﬂeatmesfgaaat: ereatlst

avﬁl£%ﬂ%ea%§% 32%F4:g0€%£kagk%nggg #gg t 0 ' 14%? descr tion éor'an

er e men € positione
elgporens perst pmaeusorefsepmmammbw éyem ed structure 640.
htltﬁamwng 1ed¥ ko A3/ IRV nbEs E%mgpif&m@a@e@ég%b@odoeﬁkﬁ and is

d .248 th h
lncorsporifasec{]%Xl ]fefglre rg%eﬁohm%nagcﬂfa I o raga}él phifgatures

45pAimaphieg degey 45t hanh bkosubliettedeto msommarﬁ}cm@ltrhmn
1sBBRIHAL &J&g&@ma)ieﬁtesi 8dwevkS, &ylaér, |l Eeddr oN ALt Pres 45
b //eleg %nlcma errlgls ro % dditional
SR B HPL LRI TE S s 65T FA"EF 0l T i h aceé‘fa Y538 Photgiaitiona
progsyFicai thy2B% @ddrqa@en rrcof porated] abyve efieh eggpediekeifigs . 4,
5,| BROA, nl |a)es t4>3tf€iﬁéféd' &?aeg%agf@r&eq%é rsQ@th%\ﬁrel &Glihon b
ic resist available from Zeon r por ati.on
m"‘prté’k %eapﬁn u#ﬁe cfescrr}tﬁt PERTFEE AR ePRET %N %‘g’éﬁ%’mg the
blenlg%hﬁecfr @sihsioned hede |wilbh erefsport vt Pias/ / swand Zeonmulti-
1a9@red Béﬂ&hﬁ@%o%@n&&hﬁ%sﬁ{ buageker/zepridilfe Rhfabove-
ngl eﬁ% gr @t ed by reference herein. To reduce the
"W dth%a Gftes 45, imaging | ayer 43 may be
loﬁeﬂblj ect edletferlamgotrcgémgc 18t cin wi furtaar iegbedigght, dmehing layer
14@0@135@ NSos i HMRM Elipont M&rmrl ead tbofcf&\amur&slé%red
stxruc 'g fa%eerelh muq_tsle 1a e etdosaS tace e ma é d to
Aadmi onal’ procesding miy be Ghdsrtaken Yd %cﬁﬁl dege
thabgmqgeaﬁtﬂqnp;gﬂgécqbqye Witgsresp4c§ to multi- layered structure 640

such that the shape of the structure defined by multi-layered structure

740 is transferred into underlayer 141. ,
[0043] The embodiments of the present invention described above are
exemplary. Many changes and modifications may be made to the disclosure
recited above, while remaining within the scope of the invention. The
scope of the invention should, therefore, be determined with reference

to the appended claims along with their full scope of equivalents.
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5, 6, 7, 8, and 9 to transfer the shape of the
structure defined by nmulti-layered structure 640 into
waeastitgaie 30. However, enploying the bl anket BCTS2005/017756
menti oned above with respect to Figs. 6 and 7 on
mul tilayered structure 64 0O may require an over-etch
to elininate the abovenentioled faceted material .
WHLA.QOIAszlzLﬁ'E{ES”' ng to Fig. 15, in a further enbodi nent,
er 143 may be positioned upon underl ayer
141 to formmulti-layered structure 74 0 , wherein
mul ti.- | ayeeawdSbf Hokuiry Fdcdsamyinbe sitipect edid ametie
G nmenti oned above with respect to multi -1layered
co%%u%?%re 640 such that the shape of the structure
def if98®ingy ARlseid-JuafRieda RATGEFINE Y57 B2 PankPErTEdwith
firbt Qinagechayeia 44hapé 0@43] The enbodi nents of the
presen nvent i_an, i he b atre_ e I . .
e B BN AR e Bl
seﬁPs@:|des%n5éovec|df-é%FraB%vfé°mvﬁﬁ1PefJrréﬁa@meﬁgl%ﬁ hin the
scope of the invention. The scope of the invention
shoul d, theref.o b t feren Q e
appended c al e glagn%éjﬁ: ﬁ H{wgl‘f?m%u {V]herg £ 5t ?gf rmﬁcﬁ
fugti anerdss w#qrslaﬁpmerset of Aai’rﬁeﬁhﬁt? 6RtT Gr pirhpgrate.
recesses in a surface, said nmethod conprising:
form ng, .Qn id r [ I
B e T T T e L
furebavs feeidRg tsrﬁnﬁ?ﬁrér-sfé agf ingrge sHapeld Arerssarep an
ung¥ff-zee. havi ng second di nensions, differing fromsaid
first dinensions. 2 . The nethod as recited in claiml
wherein transferring further includes transferring an
i nvér-se dheseit@od rgpectited i shdidt Aavkeredn trypefersirmd
fu@hdreGhé Bidek Ntr@hatdBringhar eiverbe ansfsefor sAgpd Whtd&r region of
iRl eS. LEANSTeLnl g, AN, LMeLse §f osal d.ghape 1nto an
underlayer PR *het hod  as SFecit 80 ATerarm 1
wher ei n transferrl ng further includes transferring an

I nvey.se qﬁlesraétdoarapeeélrtm h Ceginon Gfersah ckrsugﬁfeaeengi n
furgl?erl Ieg t%gn\,\%etrr:]rlr?n%no{ vseal d offeg‘atl UJ eISl e ihto r‘;.ere ion of
as reC|ted et &'m T wher®i n rans‘?err g
anf ulpcteﬁépquemﬁj@srmpaﬁsﬂmnr "r’Jngl arid Aoetruesof sai d shape
into a region of an underl ayer in superinposition with

sai d6 Featyres, tho 'as r c1 éhOd S r Cll'tleerglrllrl:rans?%errlng

whersi n transterring furt I“nct es creating a
fugkhgrafipeipdes qﬂeeﬂrwseowyrek{refndf rrngFrwpseuantﬁeamare@m said

fet-;leulseei to Hah ki 3&1&15@&1431 a6@Ve¥eAtheS8hh phiFakd YrOprotrusions with
a con g}%gi(¥l§e¥w w1th said conformal layer and a sub-portion of said
protrusions being formed from material having comparable silicon

content.

7. The method as recited in claim 1 wherein transferring
further includes creating a plurality of protrusions extending from said
features to said surface and covering said plurality of protrusions with
a conformal layer, with said conformal layer and a first sub-portion of
said protrusions being formed from material having comparable silicon
content and a second sub-portion of said protrusions having a silicon

content that differs from said first portion.
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a conformal layer, with said conformal |ayer and a

sub-portion of said protrusions being forned from
woredosni4h9 havi ng conpar abl e silicon content. 7PCT/UR®05/017756

method as recited in claim1 wherein transferring

further includes creating a 1pI urality of protrusions

ext endi ng from sai d features'®o said surface and

coveying . said Siy

conﬁ{)r malﬁ"lE , @ kgés/lg"% con#’%llr{nna earWIéltr1 rLrgasferﬁ”rlgs,
f%elﬁﬁrpeﬁﬂl@ﬁSocfregam prvtraditanst b’é’Pﬁﬁl-‘ﬂ@P?@d‘tF?W from said
felBlRdsl 6b daadi G ceedTpad adalver sid Isé:ﬂﬂ pLOFH1e B} o’fnﬁrca:ru81ons with

sec orti. S (e} a
 S5FRMART OO BEn LB R R Lo BT LR 00 I Borcicn of saia
Prth‘FFé°ﬁ%thnsa§lF‘é]®rt REFHiAg cqharﬁfftf-rm@rca for a given Petcn
chehddtshesidd BYsddehbl Iwrthmloud@adclsﬁﬁ&wgma pwinal d:IfyeﬂJ’fng

tpLOt ru}slélparc]: exelxstt§gdthag fal I d fe gurre%ort: osa%.g iven etch

SUrtace and COVEri ng sal ?ura ]t i protrusions
chginist - conf or nal Iayer W|th sai d confor mal | ayer and

a fi rst portion of said protrusi ons having simlar

etc (;Ihar acttherl st |rgcsl f.Qr, 8. glyven e%%glghs%m stry, and

a second por[f1 1on o T prot rusions havi ng arfierr ng
digpediiong adsal et éhiustSPed tfHéiPlt samrersdiont or mal | ayer for

said given etch chemstry. 9 . The met hod as recited

in claim V\/ne rel n, sal Ld second. di me orré§ are les

t han ‘sai irs i Trensi ons. 10: ﬁnhe et hod as T
inchuddsabes it igpiage p nt oM oy Pﬁ‘é'feepn%ﬁlﬁd@%ttemmg layer and
saﬁ@sédrif@&l N@nd araama‘renné FyefhFeiNaQhes dltdn Pl t&IditAghsfer

%Frt er

14,3V, and sai prfa%é a”d }ursfi‘”ésf LiNg . tsE‘gr!s along a
YRcl ' Tdes et ching sai ﬁ ‘f ? P to create

figburdiirpesicof SW@P’PWﬂéh§qHa3dltﬁ’gd3€ﬂeﬁéﬁ§isoﬁ§ sallénrglvarse shape

albhg Sdaidi fi0Gti drestastanti al ly equal to di nensions of
sald inverse shape along said first direction.



