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conprising a plurality of protrusions and a plurality
of recesses, the coating only contacting and

remai ni ng on at | east sone of the protrusions but not
any of the recesses, thus formng a first nodified
transfer menber having surface nodified protrusions;
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aspect. According to a fifth aspect, there is provided
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Ub@mlcalpwar ent by reviewing the description of
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accordance w1th the ﬁrst aspect.

Accordmg to a fifth aspect, there is provided an article of manufacture produced in

accordance with the second aspect.

According to a sixth aspect, there is provided an article of manufacture produced in

accordance with the third aspect.

Articles of manufacture resulting from the inventive methods may alse be considered

within the inventive concepts, such as optical gratings, sensors, and the like.



For a nore conpl ete understandi ng of the present

i nvention, and the advantages thereof, reference is

now made to the foll owi ng descriptions taken in

conjunction with the acconpanyi ng draw ngs, which are

representative illustrations and not necessarily to

S CafRtherPdiflect Wl Ghiackd c@th{)in‘véﬁti@n S&R SE@H&%E ent by reviewing

Cr 0ss-sec |on_V|eM/oF a substrate being In %ﬁlby a
therdegeripiqurof guherimentpthaicfebeviance with one process

enbodi nent of the invention; FIG 2 is a schematic

cross-section view of one nethod of nodifying the

surface energy of protrusions and recesses of a

transfer nmenber in accordance with the invention; FIG

3 illustrates a schematic cross-section of a process
of inking a substrate in accordance with the
invention; FIGS. 4a and 4b illustrate dewetting

behavi or of a poly(nethyl nethacrylate) ink froma 700
nanoneter period grating transfer nmenber under
different conditions, FIG 4a being with no selective
surface energy treatnment and FIG 4b being with

sel ective surface energy treatnent ofthe protrusions
and recesses; FIG 4c is a SEM phot ograph of a

pol y(met hyl nethacrylate) ink fornmed by inking the
pattern of FIG 4b onto a silicon wafer; FIG Sa
illustrates dewetting behavi or of a pol y(nethyl

met hacrylate) ink froma 450 nanoneter deep transfer
menber with selective surface energy treatnent ofthe
protrusions and recesses; FIG 5b is a SEM phot ograph
of a poly(nmethyl methacrylate) ink fornmed by inking
the pattern of FIG 5a onto a silicon wafer; and FI G
6 is a SEM phot ograph of a pol ycarbonate pol yneric ink
formed by inking a dot pattern onto a silicon wafer;
and FIG 7 is an SEM phot ograph of subm croneter
pattern formed by inking PC coated nold with 2m
protruded circles. The PCis annealed at 170 C for 2
mn. Detailed Description The inventors have devel oped
uni que pol ymer inking techniques and resulting
articles of manufacture. The present inventive

met hods are ternmed "pol yner inking" to enphasize that
the patterning processes of the invention do not
enpl oy so-called small nolecule inks. In the inventive
processes, a polymer, such as PMVA, is applied,

possi bly spin coated, onto a patterned nold, referred
to herein as a transfer nenber since the pattern is
ultimately transferred to a substrate and a positive

i mage of the pattern is obtained. Selective surface
treatnments (also referred to sonetines as differentia
surface energy treatnments) have been devel oped with a
goal being to inprove the edge snoot hness of the
"inked" pattern. During selective surface treatnent,
protruded surfaces of the transfer nenber (referred
to herein as protrusions) are first treated, such as
with a flexible stanp (also referred to herein as an
applicator) inpregnated or sinply coated with a silane
to produce a nedium energy surface on the
protrusions. The transfer nmenber is then exposed to a
second surface energy nodifier, such as wth

i mersion in another silane solution, to treat the
recesses or trenches of the transfer nenber and

ha




produce a surface energy |lower than the first
treatnment. Because the surface energy of the sidewalls
wenrndo4/taae4sons of the recesses is | ower than thatcwilisdeieisors
protrusions, polymer dewetting fromthe sidewalls is
pronoted. Dewetting fromthe sidewalls causes the
Wm_ﬂ)w di sconti nuous near the protrusion
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of one nethod 200 of nodi fyi ng the surface energy
of recesses 6 and protrusions of transfer menber 4
in accordance with the i nven‘% on enpl oyi ng two
different surface energy nodifiers. A first surface
energy nodifier 18 is applied to an applicator 16.
First surface energy nodifier 18 functions to | ower
the surface energy of protrusions 8. First surface




phenet hyl trichl orosil ane (PETS) or

nmet hacryl oxypropyl trichl orosilane (MOPTS). First
woohstsoesner gy nodifier 18 nay be applied by mmyus2o004/016016

suitabl e means known in the coating art, such as

swabbi ng, spraylng m sting, brushing, spln coatlng
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conposition-coated surface nodified recesses.
Conposition 26 conprises of a polyneric materi al
(e.g., a poly(methyl methacrylate) or polycarbonate).
A final inked substrate 28 is the. result,.- having




The various chem cal conponents of the inventive

nmet hods are now described in further detail. A First
waubaoodsner gy Modifiers Surface energy nodi fimFSus2004/016016

function to change, usually decrease, the surface

energy of surface they are applied to. As used
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%ﬁ%‘ﬂlﬁe" FEpaREs e e%‘f@&%ﬁﬁ@g&%ﬂ%ﬁw Aescff fppher detail
toluene and xyl ene; cycloaliphatics such as
cyblBhﬂﬁeﬁmﬁﬂdmawh@éﬁa$ed al i phatics such as
t rdugttle Qﬁ@é’tmq‘mﬂ% tﬁ bl}aﬂée,oﬁsgh% 3@&&5@&@ surface snerey of of surface they are

eg chl o ropane arofmatics sUC

spplic 0, S AR BT 0 FSTE ERSFEBN & Selela 7oy shepigal, pisical, or combination
treatmesy it provis theft attidast oADETUR firsh ﬂ.ldm&td&mﬂmyeda@ymwdm, for protrasions and
secesshOREAR0y 35 0 AR NAN:S 1oBh il R 0GR Mg rocesss

organlc SO S are aronma
of theipgon eS8 BEeres @mfacesﬂﬂsemmamﬂea@sefomm@ym and recesses.

All prbfaivis €4y bd heat@ea Nkt SMb ERRR RABT BIGITD bhif thiS is HPMnREickte only, and is

different fromthe first surface ener gy
mma%%ggg%gﬁ%‘ Wﬁ%%cond surface energy nodifier functions

to decrease the surface energy of the recesses
( i Prenpsifenreusefrbasbe first sufface trarey eodife duruds Goteliatoribdddy formmia R,SiXy

Whares.&lfs haeRE ARG ﬁUanlfch&lﬁenguﬁ‘Cﬁ opSwhith i Ragte, 204 |wgi’c\ﬁ lis hydrolyzable

reated protrusjo
o« g il i 6 o oo o |nai1@sor Ju Bifhige a Al patally o oty
fiuoriutted Atk 2 e@Hor pbstifuled or wehdstinittdrand,ah eporigle braws an Achyilg miosp, 2 methacryiyl
exenplified in the data presented in Table 1. Table 1.
Surface Properties of Si wafers treated with different
silanes Sanple Contact' Contact Surface energy




angl e/ H20 angl e/ CH21 2 (n7/ m 02 plasma cleaned Si 26.9
47.7 65.2 wafer Si wafer treated with 108.1 69.9 23.4
weERgP1Sbaswaf er treated with 106.2 72.5 21.6 %1}5032004,016016
followed by FDTS4 Si wafer treated with 73.6 .

34.6 MOPTS5 Treated with 103. 0 99 8 11.7 FDTS 9 V\D

o A 0 U e Al B A

methqry e?’é’ﬁ’p’é‘%%rl@m S piifngewitharythis Pymilsmeyziso bt emaebased
on the neasured contact angl e results with a

g eDiepsilanicCarrB@RBPRIIOAGH the fRBeTRHAMHL This Klifd 8% LARS eéentially of the

e TS ———
Ifa S%%ﬁl“éﬁdsth? ﬁ@veab@p ibe amomitfigronpelarshydocabor @h wetkeinsobible chlorocarbon,

Wth]ﬂ@ Phoferdt e tileichisdsithY, fﬁ&ﬁﬂ%‘éﬂ;ﬂ séFRBHs bie @&u&@@iﬂpﬁﬁl:s 5‘1&1 as dodecane n-
e tranS surface ene

petal ool Ao iage (e rons, SO ¢ b i, 34 ety SRlotiphaics
such m@oheﬂamd hidpsreated diiphatitsi shdhtay tricidorb@gitne, pedchliyrotiliale ard 3-chloropropane;

and hﬁﬁ?ﬁdte{i'afbﬂaﬁﬁ sith %§ﬁ'@1ﬁﬁ)e&feneaam!l rlﬂdt‘ﬂ)h@lz@ﬂel Hifiio l.’lg% a&r&b?&h@ﬂ’s ¢ the above

oxanes are nD

i | oxane These %
sova g i85 FEP o B Hselmeo ke RSP Bela PEgERe BgJvents are aromatic
compminéa‘auctaﬂtheyetolues&iayhéqeeﬁ Over the years, a nunber
of pol ysi I'oxane materials having different curing

Chﬁms%ﬁd%fawn m@h&ped One of the first to find
wi despread acceptance was a conposition conprisin

hi G SHORE SEce engey afﬁélﬁﬁf.maaﬁala silimgy bt sgdifferent from fhe first surface energy
modifixal yIte mebdaly fusfhideosnaipe ndibcafh@shs il &&Uﬂsaﬁhevﬁtf&m encrgy of the recesses

: f I d t h
(mcluﬁﬁlg fhe Iw'aflgﬂif % ar@c%&@é) %(cg@&c élg sm%cg%&er af %1% rﬁcgs%%sH elﬁaétemgf lower than the

oxane. Sltl
surfacs S0 Pk tihe Frﬁ%eﬂcaqo@psw s eécaredaa@uvrechlomsﬂmemgcnhtaaeﬁélﬂzﬂ,zﬂ-
perfhioll@yAicHGos Y A113 @ RAINMSThDSE et TDRMSI | OXane

coatings suffer from a nunmber of drawbacks; it has to
be appli LQGA ban ol ve d th curels
ext r enel y%%llé;l\r/vggg 8513‘ %lgr\iva%aés G@w%@& ¥i on.

Several other _pal vsu oxanes have becone_ avai I abI e, in

Samplghi ch fast | EomEsti s tri ggerGentatly exposurleSurice” energy
ul travi ol ef adgginat i on ( UY)mgrddi®z, Pat . mIf?p59, 369
(Gonmowi cz et at.) exenplilfies such conpositions and
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processes. U. S. Pat. No. 4,359,369 (Takam zawa et
al.); US. Pat. No. 4,554,339 (Hockeneyer et al.); and
W 80417845 No. 4,597,987 (Hockeneyer et al) dipetosmosoieots
ol i gomeri c pol ydi met hyl si | oxanes substituted with
pendant acryl oxy al kyl groups which undergo rapid
Cr G8tid cokthan gnatisidagirddhith 8 iRt Coh@BAnSIE BSkibrh & at room
ph Efel @ators in an inert atnosphere. In a simlar
fashron, U S. Pat. No. 4,313,988 (Koshar et al.) and
U S, Pat. No, 4,822,687 (Kessel et al.) disclose
pol §&fererRgREs cdemintdibesedonshanicasred contarrngle povity with Ky |
S Ulgsictrideteintappdohdhn cure in seconds when super acids
are generated fromthe UV catal yzed deconposition of
ces ﬁ&&mgghﬂg%ﬁﬁm;s. For these polysil oxane
conpositions, 1nerting of the coating is not
negessary. In addition to the high speed of cure,
t heS&1HEddwegnorpdspyligichlosssiae conpositions of fer the
advant age of being conpletely stable before and during
C o AnkihgrylapessinidRecsilsfaot her curing met hod whi ch has
proven useful for the preparation of polysiloxane
ap@!icakﬁlﬁmhﬁwﬁgﬁm "nmoi sture cure" of al koxysilane
functional po yglorganosiloxanes. In this system
at pos qfric water is utilized to hydrolyze the
al phcgiar fangtions|aga yehicle|tarly thedirst sacereperzyIn@ifiey chomisel to the transfer
mem'léi} iwhlrein Heceg wanitd dha@p ﬁ@fﬂé & Afigudd. %ﬁ_@:ﬁtors Shh BQ%( Bexthie body, and have
: o,form--Si-0.Si.-cr i nks. |
o iR RAPG 8fEn 0n BBes 0Py e et Gpgisionames. These
polysiranes a0 polisl, prpatesSPEdlerible BodBembg, husnintapentla tighyjaity crosslinked.
these reactions. Although such materials are useful,

t hOyer tHeiyboss, & enb@OSTPENNAGah Xt Gl Raviils l1NGRNRSing cBdpstid Wad developed.

to be practical.innost . o
One (I Rp AR nBleBhl Bkl Mg Btion Fommptnihisp gl it sikac
termipgl polglimeiylsilgxapg endgp iy melebulds Bt SOSYnltip/@pdise|od dietthyl and methyl
siloxdW8) Biéaklfi©the ddndfdbifon i8 el p2R6e GQRRRRItNR Q%m?%sr'&fe&ﬁ ﬁ:ge\./ ?%lg.xough these

. ' s _of domi nant] y pol ydi or ganosi I oxanes

sitorfiio bl B2 el BieR o slekom foutjis Gif RO (2 R OR L fPApeis: It has o bo

applied figahydroparhps solfivels, laabl equrcdsmxtientaly strfv, biah rayairigy dayd foi @RGkEoN.
esters which provide silicone release coatings that

C UScrer@IXIRP pbIouiatands HaRbetinde HRABE, 2 Wh:R st SRR ﬁ:lb by exposure: to

. Sti t r i cators Suitable =
L G T T RN R SIS NTAE "
- procogies EiSi Bat-gNo. 4324368 STakaprixapm bt b)) BS. Rdt. 261 658432 (Heakeheyer et al); and U.S.
Pat. Nd)@BODRY ABEdKEm SRS L9 BEdse m@lﬁ&ﬂ&lo i eﬁl?rlgioﬁﬁlte?ﬁ\%&?ute%rw%ﬂl pendant
kﬁgg@ﬁaﬁ%% tpﬁ%re ction product of 0 %%glvq_en . .

ACTIIGRE PGH BT VPG EeT8n 2P fERsimee wg wirawiolghiiahy sngitivehetoinitistors in an
inert wiebsgm@ plol aysimitac Fsione U STBRONE 14,313, TR BB @SL) £d U.S. Pat. No. 4,822,687
_ glagh @ " o di " I astics" an . .

(ol 05y A LL T 8 A 54 Bty e g s
when, §Ipct, At ar¢ gegeted ifrom e UV eatefyeedt deeqmmasiionely cotigm shigm salts.  For these

polysitvaane campokitibns! ivditidgl of the Eda?iﬁ% 1e néc;%&diﬁcllh ag@ﬁﬂn%-ﬁe hi@iN&heed of care, these
cover ei.r original dinmensions) in. . )
toes 5t AR oo BECVRY e lites F el Fomalie aia B v contng

operabifBf-t i ng tenperature of the hard regions, forma
honogeneous nelt which can be processed by

t hesfomePtutifid methddeGHdh IR Sveh Wikl H68he BlepRitONBF ﬂjﬂsﬂ(ﬁﬂ% Iﬁpﬁéators is the

T T (=T} mol di n& extrusjon, bl ow npl di ng, ‘and the L
moisofH 6 ool Rt e B ol Plpordon 1 o Sl et i ntilied
to hydgrtyzp the dlkepryelespestally wglfproslaneds uSiOHmpups whicnmbetreadly condense with other
silanoRaY iaMkkySilaAS HOARMth GorR!-MREY- sk §ssRVEN Eikin &ﬁ’%ﬁg HO6%h as dibutyl tin

not occur wth thernoplastics. Some conmmercl ??y’ -

avai | abl e t hernopl astic ela%?oners i ncl ude segnent ed

pol yester thernopl astic el astoners, segnented '

pol yur et hane thernopl astic el astoners, segnented

pol yur et hane thernoplastic el astoners bl ended with

ot her thernoplastic materials, segnented pol yam de

t her nopl asti c _ *




el astoners, and ionomeric thernoplastic el astoners.
Exanpl es of usabl e thernoplastic elastoners include

wolhmseg1070esscri bed in U.S. Pat. Nos. 5,427,595, pCT/us2004/016016
5, 443, 906; 5, 460, 883; 5,491, 025; 5,518, 794; 5,571, 296;
5,616, 411; 5,737,794; and 5,837,179, each of whose

dﬂamd@saﬂwameme@ﬁ & lsa8 A
ars ﬁog r e?ig%ncewaﬁgr ‘é?‘ﬁw{h% fike e conq\%sn%on cure silicones,

avo T3S bfpe 1
0 e iy AGRIILE SORF
transfer t he polynerlc |nk to a substrate |n a
spEemsn; ¢ al ﬂéﬁt@ﬁ- Nos. ﬂ;’ﬁhé’f%ﬂﬁmmﬂ 4538566} hdve disdde@ed moisture cuzable

silicohd\oRipbditRAs CHARMSE Iﬁxﬁi% oefte ?lﬁy éaahcgﬂ&%lek Elgw% two or more

ur . .ons def|n|n tternt
e R bogd it ] BB et gt ofrett ity estes which provide
smcomnlpﬂ@sm@gs fWatcbude wscepifonally rpidlyrnads febientBodbi@inscan be in
the order of 10" Pa (Si: Ixlo" Pa; SiC 4x10" Pa). The

trpnsf eqndRFIRLC ElMRs YSAPRSiRYbe conprised of the
sane or different nmaterial as the bul k of the transfer

table materials of construction for the
OGP I s A oot B ach o comentional castomers,
mﬂﬂ@@ﬁWbﬁwdusm@ms ﬂwmmwynBEMnmmmﬁﬁﬁyﬁ&ﬂﬁﬂ&hmﬁﬂﬁQMFﬁﬁbﬂﬂﬁwemmmhm
I. | S tal s "
welgh@ h@{l]a? é‘%gﬁﬂ&sﬁag :adln gl?( W&%la l‘i)%ﬁ]un?m m%eﬁ’pl ggermoplastu:

elas‘“ﬁlFfS d&gfre%‘lni‘ | emoplesficst andy Iehatgm%ﬁ’da peecie fean for s@@m ewulating natnral
rubbeoin ﬂus&ﬁjuitreﬁ‘h mhdzonrRakin] avsa hxg]flﬁﬂsild ﬁreﬁgﬂ!l |r&1%& zapkily, bfiQbstantially recover

their mat erl a?s%szﬂ?fﬂg ’thm?'ﬂ)glra %ggfg T “pmglle %’ éﬁ@ﬂ%tmpemme of the

hard Frgigpse oo p rhePREtgRIe Telisiich eqaohty pxoe@seﬁ tyhéemoplhss ttéchniques (untike

elastofilBd)0 fuiciR hsSinjediof] ndolagig dxif@mon,%c&ﬂn&lﬁiﬁ Qﬁ@ﬂﬁh ﬁﬁbt h&ﬁ@&ueﬂt Q&hﬂ_@leads again
ove e of

© S‘%‘I&?‘}%ﬁ Rl YRS sl et p el e st stgmarenrds howerer, which
does TREEWSERGustoabets. Same cmllnstmelbn ayailahlic sheRaiplastie reiagomdddscinde segmented
* polyedtdd mﬁim(@ﬁsﬁccblafsﬁaﬁl&b ts%e& LolyRf b RALHRE R Eljge:‘g%meateﬁ polyurethane

pt | t
-mel:cu%plfas%% ﬁl%jox?% E]lﬁ?dgﬁ grn% chl}elf g}e%popl&fnc Iné;%g ra%mlacg%t pebyamide thermoplastic
elastomers. tad innonfegt thmgroplastivl léstvioles. Examples ef usddle ifephidplibiitdabtgmers include those

describal MEES | Bat.1 1S 5 I4§ﬁ3‘951 5,448, 964"% 4@6 ?%‘3%9% X,ef‘,gfsg@:té 35;(5‘?1 296; 5,616,411;

0 formng fil

5137, gf}a ﬁf%ﬁaq?% é“g‘d’F FihsE desaigfies fé’&hﬂﬁaa@%qstysqla@n@erefs ipqqgporated by reference
herenﬂransfer menber, especially near the edges of the

protrusions. Polyners are capabl e of being

spi.n- cophid, Mdbnef solution, at a variety of

tenperatures but near room tenperature (about 25C)

an be b ed.to sybstrates using mnninal

pr ﬁ]?' sfer mpp et 7S st ato tapsdyr sFelymesicink to a substrate in a specific
patiery. h'énansls @Iﬁubcrg pseful ér o plagin @ophiasd QERd, or @h@e&ﬂﬁﬁd Bfing a plurality of
.promﬁwﬁmaﬁ&ﬁml"h%a%tﬁmm 1{136%{ 49 C%Fl@yl?llatlern duccﬁn e=;1te Modulus of

Fi nal I'y,” the pol yner a% con
the tragsfE. I&W&ﬁeanwféﬂ thgrorden pfal§l’ PadBi: Bel Ol gParsigh 4xw8rﬂancuamsfer member

protrusiéns BRPbERRGHEH oMRe b & BRI ¥ES1 a5 81 Gk @isthé’ﬂra hder mamber
addi tion of |norgan|c or organic flllers pber s,

s such._.a ar on n not singl e mall
g T A ER LS e,
polymgpisfnatesials; Qr@prinlzle@)ms C@&eyfmmcntmkai ﬁmmlahxl off nfefill ms@R irclude nickel, steel,
cOppel‘; e thd'lﬁ@nﬁkﬂ{blé Qﬁfﬁél&ﬁﬁs ﬁ&ﬁ&él g!l s 444 Xl@@ﬁﬂ? BB ﬁ&f%e%ﬁ Semiconductors

carb and t e. ¥nErs h™
inctud iy HSG e evé?‘“"‘?ué‘l‘? Gt ol P aagos s hemoscttng
polymg@J sth@;s phectamrmalﬂd@dehamp@bwm thﬂ&&plasﬁ'ﬁ(ﬁ{fﬂiaﬁﬁan@ the tike, with the proviso
thattha@faf'tﬂe‘fml?ﬁ&}e'w’te?mﬂs{ég ﬁ‘?n%v 1‘/ 'ok@ gﬂs i BRG] il Gir G d
ers having 1 5 0 I'n an a kﬁ? group
such as net hyl nethacrylate et hyl nethacryl ate,
I sopropyl nethacryl ate, but

O




nmet hacryl ate, and the |ike my be used. The wei ght
average nol ecul ar weight of the polyners is preferably

Wa 1004/074e range of 10,000 to 5,000, 000. Exanppesuoosnisoic
pol ymer with miscible additives include polymer wth
pl asticizers or polynmer blends. 2. Crosslinking Agents
ang O hegiyddinfik ves Acrylic-based and other suitable
polyner based i nks nay be crosslinked, tackified, or

rlses ddi tiopal physical. property nodifyin

PGS drks &prtondp g s lomo| Pl O (evwict, ¢ MhfcRsttern is an optical
graﬁngh@s@ @p@heatﬁm’@nalt itaygit hayele- s ekisthetle jatdny M@blvizat isgdfble for use in
form@iﬁﬁ§§dljl'n{bk1b Bls REmEh BY h&&hﬁﬁ\tehﬁ'un yga?&b?edof P Bitnls Bhat cleanly break

i’ ners,., and coval ent
away figm %’t}e c?@o@iﬁd a{?gppoeﬁcgﬁl}%ps G SHHE: Wlmarﬂlpe@ﬁgep githe protrusions.
Polyngecs 3tk icepalie lof iveing bgickdaeA@at of Sobitiof XA MY @icty Mﬂeratur@nﬂ:t Tear room

tempe?‘?tgéYabglftcﬁlﬂ@ an(g:eglstﬁlﬂo%h Q(Q &g&ﬂetss ! hatam%%lce})ﬁ?usabl eo?j)gmer may be

present “i nvention SalBe

*hmeﬂw&? -sHpRgseHing p@F@P@@éS/ Iéefc AP owATdL: cropbinkied ecrosstinkable, or non-
m'osslﬁmap(}hlmﬂﬁ jheQlydied i ibe ¥leaidalle &mducﬁ{rd'ﬁf &R MRR, or capable of being made

contfiff| o ALY TN o0k Sl o Gl s, e,
ﬂﬂﬁféﬂﬂwab ek 4§ F@O@I ompipbes (wermﬂa:ﬂrbmamtuhenmmomm& detieakized or non-
derivalized bi sam de. Exanples of netal salts of organic

acids are netal acet yl acet onat es of al um num

2|1g<ionérum ti.t n]e Chrl?h um .and the like. In

o ottt s, piele or e Sy en faRprise Bl tPSE’R’F‘Fy polystyrens, or
POlYCQImatB@P@ﬁENeC Pplmn:;rs Wittemistible addiigesnsicha\smalt electled @aboting polymer, can
also b% P61 b VthiIROExaRGIeY b a&fvﬁ%oﬁﬂﬁfs%dﬁ@ Qmﬁ]@rbr %%ﬁcrﬁ]l@%&h \ésters having 1 t0 20

- npart su tab e ace tack and co P
carboy P{‘%IES TSRAY FHP 5168 55 PRl Fisthaqryidte ivioRetomme ed&quvﬁ@wﬂ@wlate: butyl
methactyltepimdrigd like nrap be msd.i Theopdight atage wiolekul:f R of ﬂfeépﬁﬁin&g is preferably
withir] 0P ERYb, 0&) thQ Oé(%ao ﬁts By 0%1&:9\%11 %ﬁsctbna ada ves mclotfie polymer with
100 parts wei ght acr
Plastieiges, O piphamsg Phends Fy - tacki fl ers wher ei n non phenol | c
nmeans the tackifier is sel ected fromrosins, terpenes,

andl hydCochnihgmguesant Othypadditivec ki fi er, rray al so be
enﬂérﬁiéebqsed%ﬂ bab! & fé {)e{s&lnﬂlﬁg Qa ss!hﬂgeh u%c%jloeg = comprises

or nore abietic aci ic aci

additiofye Bprigal e %@@mgsaa veas Sitsher pressla@rna afiives inciode fose opaating
thronghsiogir el polmlﬁhmﬂnhsﬁnkﬁﬂcbﬁeth\ﬂéﬁmdl?&ﬁnﬁﬁmtéﬁp@éugpﬁﬂ @k @nonomers, and

thron, %wﬁéﬂ{sorﬂajlé/ &&Eﬁnﬁmk FJES O %Ruec i cgugf Bglglghg%?]l cvqsaymﬁr backbones,

e Inventive arti
for exorpe)%/-409H4md moxy mo@rc@%b% agoptx hapire psabielthi thd wesntduveition may be

selectélSfrddy/ RO 6p Biisftingddt foryR¥dyAtAR &mpb/dnﬁsc Qi cblﬂl%lhﬁﬁ deﬂﬁlymdylamm&s,

e CH T g N
ofthe %ﬂgtteﬁla@@dml@hmmamése @mpratnd sich bs stedaméle. cBkamplonofide] salis of organic
acids gfe%&alcﬁaﬂh&lohﬁg R il SireRfiH, GRRAHS Bbfivm, and th]e hke In certain

dielectri nmers, and their conbi hations.
ciromflofech &' iy At ooy B g EF R er oS St i HRRElf ackiing
actyli¢ polpess bl @n merpUdasile riewut tSsuitible[dinifiet 40k add@iop @ Hol@feH€ inks useful in the
preseﬂt ﬂi%nnkﬁ" ’?he' aﬁdlﬁ(nl%f g{% Sgenléﬁc?llef(lﬁsﬁg Hét{ :H%;h BE?E)%HP IIBI? gio%about 510 100

useful nmetals In e€l’, copper,

pasts i, Weieht e e basie ef L9 Riris G afeiehtoH Seiaprolio apiymst. [ vewn "Hmphenohc" tackifiers,
wharegaafdon—lﬂimafcsm’&hrd&he MBARS 5 sefttbd &&h&oﬂﬁse 'teﬁﬁﬁefs,' 5513 HyGLaHRf resin type

taCklﬁgll E‘?? fg& gﬁ@gﬁ%‘? mtanble i ﬁe(lglfcﬁ %P%?}ﬁ Plﬁ&crrgl%béetm acid types such as

able“‘?p@“& et“ﬁlyllm@m? %Hlﬂmeh &h@t ®) piwgivcacidhad| opimariovadih 1Offer additives may be
approffa@ViiSille bllpheric ks, lepefing HPthe R YTRF lnfe ﬁ%ﬁtﬁa’é 'aﬁﬂcﬁs bBmauufacture. For
wel | above the Tg o? the polyneric ink t
transferred. The substrate may have vari ed
t hr ee- di nensi onal forms, incl?udi ng conplex forns such
as a network of :




pi ns perpendicular to a support or a grid in relief.
The substrate nay al so bear a pattern produced, for

wexaopi@oss by nol ding, etching through a mask perus2on4/016016
phot ol i t hography, x-ray lithography, and the I|(f< . The

surface of the substrate maybe snoot h, coarse,
dedieds Qk In sone instance
m{m{m’e res &%f%brgorﬁbér;}ég m?t{']émr‘%}tls r‘ﬂsy OF D AR FEPE,agenty; organic pikticle, carbon
nanosphrrs 5 AFRINPes: Arddhsdtkei ble with the desired substrate
mat eri al For exanple, bonding of a polyester substrate
t oGPRMétratas ko HeSprii@l” easy and fat her, when a pignent

su 0 the substr

D N T —
dicleciioh doymess a%‘gﬁea PombinafinRp-i 5 &g 948l neariald dide mnefthstand the pressure and
tempﬁtﬂtaieqtﬁremrnhﬁﬁ?éﬂltgn& ;ﬂ{el ﬂolyﬁgﬂd:ﬁﬂ ﬂgﬁegjﬁ%toﬁl rgal ;ée)gﬁxeﬂl%ty BRbokpffes of usefin
ettt S A P b T 8, Sl e e i ATy gl arenide
Waferﬁip@ﬂ‘@ler@dec’(fﬁ irelugreglise dnd porvadam  Spipble qatynenmattriashiaciude polyimides,
poly(dagdle)ia”@&épﬁmélﬁk @ﬁ%&&i&ﬁé R3n@kahh gndofﬁla ?ﬁileﬁ%&apth@? c}’%%[‘ fhe T, of the
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Iess than 10 nm the prinmer effect is mnimal and if

e 000.r 0 ot her 1and . inter-|ayer
| pee M & azip ?téaygg%ﬂ Q‘i Sﬁg‘ftﬁjeﬁﬂ?’r ViRRmey Siljopes, epgrsgesns, vinyl acetate
Iﬁﬂms:mpm Bud:’@' TixeS2X0© At o6 heGiticamaypes @@ tpamitlarly offective chemical
primed Ry phigaler Qﬂdrm sﬂﬁtrﬁt&a%nﬁ)ﬁélthp Siticol 15'@32 lnY g&?&% lédﬁg‘qlra%lﬁ% ‘Ié gp%imuons gelled

ce of the substrate onto r L.
L r’ﬁé“Fé'raElc paiclop Tt dy %?FF&“)W%&*PW@HWM@E Pagent Publication. (Rokai)
No. 220037 @ wsewitdblector the yrésert anwerttion d MES is®acandd @EME%&E&}* remarkable affinity for
polyes&?l‘éﬁﬁ?&fd% l}vﬁgﬁuﬁ-&gﬁt E}? 2}#9 51‘ cﬁlgntn%al bUt F %OV <i1 Pcﬁ%egﬁrleneb'rgrephthalate

advant a proc
Tudg er thaﬁfﬁﬁ/m@c fed @a@yrg@chbw@wﬁmaa Natwy 6% i or
to contacting nodified transfer nmenber 25 and

S Uths thiichiie8s of 112 fdmlida pridyer 1ayeh R sG@EIPRRntH 106 A PFR T 0 o300k ﬁanometers ().

s RO, Bk T LTS RLE D OuDEE U v

mt“'lﬁyﬁ%@ﬂ‘ﬁlés?]éﬁo%%@hmﬂ%e@amgh Corona treatnent of filns
is a well-known technique, 13




and is described generally in Ctamm RH., and Bi bee,

D. V, "The Theory and Practice of Corona Treatnent for
womoowmeg Adhesion”, TAPPI, 65, No. 8, 75-78 (#ceuSins/n16016
1982). Exanmples The invention will be described nore
concretely with reference to the foll ow ng exanpl es.
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the trade designation Sylgard(r)184 in a plastic petri
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GenereDfrdeedi®d y | ow surface energy. (See T. Bailey, B.J.

m Mei.ssl’, S, Shaya, J, G _Ekerdt, .
o el GRRE Bembley ¥R gty R0 X e i e si0, patemat by
photolifsegrly. . Plgran BDMS 57aps((A@UG)d). for\furface teatmbatoeret fowml g oiring a siloxane
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stampthh8 bIvR %h@m%m‘a& kRt thtegmﬁl fd Rlningles, “Rie eesfaﬁﬁ& ﬁlﬂ gfcontacted the

cl ose under ressure.
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and Cie Wilson, V. Vo \Spi Deaindol. Bi18JHswr @odogne (MOPTS). The surface
properties of Si wafers treated with different silanes
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mnutes. In FIG 4(a), the nold was treated with FDTS

S Ofvidt si16ds ﬂrbrelﬂ&d ans %ﬁlﬁl&@fo thelkGnd Mﬁsf %&g él\%ﬁeltﬁflg&osﬁiue (PETS) and

FDT i [
et o SR L R b owaetts o sdhigid B iment anes
arelisigd ylabled. I n contrast, the mold in FIG 4(b) was
treated with sel ective PETS/ FDTS as taught in
Exam@€gor dance with the present invention.

FIG. 4 demonstrates the effect of selective surface treatment on polymer dewetting on a patterned
mold. A 700 nanometer (nm) period grating mold was spin coated with 4.5% poly(methyl methacrylate)
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As the surface energy of the sidewalls was very | ow,
the filmdewetted near the edges of the protrusions.

Wéoymyespapecause of the higher surface energy gy @%04/0160“
PETS treated top surface of the protrusions, the
is continuous on the protrusions . The devvetted
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i ssure. After annea
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mlc“ﬁ@c%&%@“%ﬂ%ﬁ@@ﬁpmﬂmﬁwmﬁmfmm undmj eleged preamaecal i ng
at a tenperature above its T(r) the polynmer film
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ITEt er eat ure, corres
Pmp%s*r et R St G e e e of thp prdmef. TWhen i Sigkugsh of the PMMA
fitm i§ ¢ompartileto ds 13érg dimensionEbifhe s&bmi&dmbth%amﬂm&bﬂr@ﬁhﬂlﬁﬁd&feﬁed polymer
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OWeHR 2 A PEOURSions pf tprametensized peld shpes thet such peiism shrindage ler annwlmg starts from
the cdp@sfihe femores s bsoitingcdiagion ieng@ skt 2R Exanpl e 2
FIG 5 shows PWVA inking results with selective
FxamPpOP TS/ FDTS treatnent. After spin coating and
a:ﬁgal [ ngﬁ the PMMA filmon the nold displayed an
re BMMAirkpgsresglts with seloptive MQPTSADIR droafitt.s ABw spin coating and

amnealilgGhe BYJA flA dhakesa dhk;i[ﬂy%ﬁﬁ&&ﬁ@@feﬁtﬁ% aE MMkt nANIADA scan in FIG

. beha
T IRCTIEN A S——
| PETSHETS freated mplds Theraisedsin was ikl fatmed by matedial regackingyiont fhe edgelgihe feature.
Duting fmmicdliRg, ft&’ihﬂr;fﬂymerfﬁﬂll oA GhPRRRAs Fibked E?Qc%%wgtrﬁrrgstt %Lal_ %‘fei‘E/fA I\/Ii\i/l]&n refracted
tovecd P B 2 R s SR b i Pl o poraded
surfacginfe pulleofiheiM4 il gl]l:eflgg@ce Bicthepetnsiont e imeilized. The refracted film
piled Wﬂe edge ol e Baftd HEEEH. 1oaY ﬂ@&ﬁ@n pote!ﬂ&al RLtken Phalih eancl the surface is

Ll m. the interface wt protrusions
“"“hf’meSNMA‘%f T8 it B st ers ‘Pﬁﬁlmptp Flé’ak%’ aR$oD Epfended vith 2.im

and a padiera dipfensidnghdogeatlf 42086 hefotd ibkiighe | east i nteraction
potential between PMVA and the surface is reached.

E&ljrﬂi& isphdstin #1B ﬁa) RRhaRkE 6 ﬁgé\g)g%a?%g ‘?f;SSC & eiev"(l 3 tted prossure of 5

|nk|nto§‘l§) ateau surrou C
R P Tigharitnm Tefs Teapiongtio Batist @exaﬁmm@wm@m good contact
betwquldhg/?MMAl fith ambmbsirate. FRIG. 5(51@)11 BN e o 8 hrddsfeR el a&enﬁ hgmooth feature

edges %&Q %{2&(3 gnttﬁ%on&éi?ag d o5 i 111| gﬁ?fl?%ﬁ?né ﬁétﬁsf #gﬁs % Jrnlé:'ed patterns are 2 pm in

mmmmpm@ﬂomswmcmmmn m and ensure good
contact between the PMVA film and substrate. FIG
5(b) is an AFM scan of the transferred pattern. Snooth
feature edges were obtained w th controllable changes
in the di mensions of the fedfures. The inked patterns
are 2 min dianmeter conpared to the 3 m protruded
circles in the mold. 15 WO 2004/ 107045
PCTI US2004/ 016016




Exanpl e 3 For thin pol ycarbonate (PC, Lexan(r)
M.615S- 111N, MM = 18k, Tg = 150 0C) coatings on
weiRleslidme PETS/ FDTS treated m croneter-si Zeddlrf%ﬁ%ﬁ%ﬂommms
conti nuous PC filmcovers the 500 um deep no
6(a)) after spin coating. Wen a relatively deep nold
Exampigz Use€d, however, isolated polyner islands are forned
on the protru5|ons directly after spin coating. FIG

6 Tob fHfapesapenate APH Iexan@MbF15HE! 0% Mwcti 190D A0SR copthgs on selective
PETS/FOTE @€dfed nil@bilGer-sMIGIHIAR, GRBRoIIPLih Sove@ ik S6b i dekp 1old (FIG. 6(a)) after

o GRS 02 S 25 G P S5 ki e

protrugiongetirteily gﬁqr &pitt ¢paifngp BXS b bmepaten the AFMrscapmoftPiieomedd@Nvarh lasd 720 om deep
moldsd Wﬂeﬁl Qaep inBIdQQ&EtEtﬁglth z{:ﬁ%gxﬂef éoﬂﬁoﬁ [&16 c@atﬁ% SRl A lﬁ%@ élewalls is likely to

o gﬁﬁeassowwnw . wmrlsan
B"ﬁfgﬁﬁ% ?ﬂ&ﬂ@%%}iﬁ%ﬂé%@qﬁwwwwtﬁ*@% 1ring §pity sopting, resulting in
a disciriigned gerietapdusishonm dOFiGa6H). angl e is reached, the

resul ted dinension change is around 60% As a result,

t . . . wqeq o m

| gk e il A3 | oL e i v
angle RIPRe: %I%fﬂ%rﬂﬁﬂe%%ﬁ#@%ﬁﬁ%@ PRt ufearedh tg mked frpgs are usually
much whdller thandlivsé @ iganold. 8 facl #is Sifetea villidanethbd Py RGRIEEnIG G fer ddtures using

' 00..t
a mol%ﬁ%ﬂ]{w% Jar&e? Eeéﬁ%g?a:’]lﬁé? %gs%rﬁs EWcﬁ Ql ﬁaglggMea fyga!rbon%e %o?rse éhraodlameter of
500 tq,¢08 o e ée ehtsidd aising 3 mpld rv@tbt2| }wgﬂlgmtamrmd girde. Hieetingly, it has also
been foiidAich; pditer PAMORN b@ﬁf(éd%iﬂ&t %Be@%x'aﬁlﬁ%ﬁ Wb Qg t Bied patterns for

nneal i ng_before inkin I nked . atterns for
mﬁ%ﬁﬁ%ﬂﬁ D OB B0 ST TR ok dpggpied potymer. This indicaes
that despirethsligrigesase ¢f1306Ra applieé during titkingnheabtetil @opytrasions of thiesnold can still

dewetlaﬁtmhﬁﬁz, &3 botkh RAba1d SRR e ddol alhhﬂ essure of 5 Mra
appl |ed durlng I nki ng, the terral on protru5|ons of
t can_still dewet and_ shrink, for
afﬁls%ﬁl"%ﬁf’afat?n‘éﬁ%ﬂﬂé%l sHefegySlesrRRd terepypgh %?ﬁé@%@ﬂeécao}y@g dewetting to
obtamssmoﬁfh detute @gds neinkedpolvatggiferthe SAura doell, ddnied filnsdihiseBedMrein are very

thin (ﬁfeme %0@: ; ﬁﬁggg%ﬂ%@ Mig #f{i,g:r.e*rr] %.mgg& e hgﬁ%'ea r{t,l%aswa’t&% directly.

Howey g5 Rk PAFEIORS e R WO el @@Fystatpﬁfr e irdsige polymer can be
choseu? @Ohaver)nuchThigiser biyrach Sesistatceatiinl tdiga &@m:ﬁw;bomfs | Otl¢ | eR@inpllOof such stch

remstafn%dg;‘éu?r& @m@?@&{mﬁg? §1’s r ‘ACE Q%?Se%ag%pl} €14 ¥iron 'SHX}EXEEolymer can be

aspect rat be ac uslt ng
inked gy & %@?ﬁa%zqhﬂﬂ By a%@%ﬁmq#@ﬂutmé@wﬂp@ﬂy %Fﬂléfaqﬁedﬁ%the bottom layer
by reacth@ S@rtichiag (FARE nuch hi gher dry etch resistance than
typical organic pol ymers. Cne exanpl e of such etch

Pl the AP bl oE2%5i60 b Budlackl B8 TR B O ivenin,
‘heYaFW@B‘ﬂW‘?@’#WWYWQﬁhWP%ﬁyWﬂ%?m The pat t er n of
the top layer can them be transferred to the bottom

| ayer by reactive ion etching (RIE). Al though the
foregoi ng exanpl es and description are intended to be
representative of the invention, they are not
intended to in anyway limt the scope of the appended
claims. 16 What is clained is: 1 A nmethod of creating
a pattern on a substrate, the nethod conprising the
steps of. a) applying a first surface energy nodifier
to an applicator to forma coating of said first
surface energy nodifier on the applicator; b)
contacting the coating with a transfer nenber, the
transfer nmenber having a topography conprising a
plurality of protrusions and a plurality of recesses,
the coating
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only contacting and remaining on at | east sone of the

protrusions but not any of the recesses, thus formng

a first nodified transfer menber having surface

nodi fied protrusions; c¢) _ exposing the first
what®dkide€d: transfer menber to a second surface energy
1 modi fier, thereby formng a second nodified transfer
© merfbEethadof Feptin® e Paticadon-ewiby s theampthod icohenisirgt thabteps of:
surface energy on the surface modified protrusions and
sur ace RBHPE ¢ &6l swfcceser modifitde @ applichier ts oo M chating dfage
€N @k YorfRGh & bBhodS e (BSy, p?hcg{éfface energy on a silicon
waf er that has | ower surface energy of the sane
SI|#COH cgnﬁlrea th s id fi surface
enef gynmodi 11 ers &%‘6’%?@“ FESTeE DAY LAVRE &
po ItWPHhE comTising aplutabtytolﬁ BIOBEHDS uhdrﬂmhrﬂit;e«nf redess@Nek edating
me gmrmmeg ﬁﬁm@&ﬂg &ﬁatsms;oﬁe of e fHelon 965 Yt Bl 6 the

th 4 gﬂa&%%gl he surface nodi pr ot rusi

an§* R Sk Enid éﬁ‘ T imaefified c‘@%%f@sm%bef @F‘ﬁﬁ‘gc Safaess F‘t"ﬁ'@ﬁi
coatoggsionsur f ace- nodi fi ed protrusi ons and

conposi tion-coated surface nodified recesses; and e)

wi h or eﬂo&lﬁ%‘tﬂe ANNEAEQD L ANRE J af e} S&w wg)rg.k? enerey

. cont&g n% € conposi tion- coate surface
pr Bl & %byvﬁ’ffﬂl'Pgé‘ setopd mpdified trasfir e dyripsmedifigrecesses
c e pttdatifferqpealisofice afrey bimbe anflicdinadiied mﬁﬁs@ﬂf hrtsfrf4ob ﬁfé&ﬂé@

t
?‘Pﬁeﬁn&&ﬁt R Wl St hf Bl ol D T e R L tson
ThEiRebpdes dpvec F“ﬁﬁ“‘r?l epergy of thic yamdy @hqon resfer Geptdlavith sitefigly

noglirhée@hergyamatifet;] ane. 3. The nethod. of claim 2 wherein
the silane is sel ected fromthe group consisting of

T BB oS AR e SRRt § et pgg
va@ﬁfe’i @m‘@&dﬁ? mpoﬂwmmmymnfo@nw@rtbt yapedviphy iofi ttige

: a G moNtied rotSsidr8 A6d thé Qurtath bldafed YeldsQX ¥d £3h QbRposfds
or. 3. 4. The method of c¢laim3 wherein, t

he
5 1ot e piaqdting s i compt et HOLMfee ogited seoeses
- whadein the second surface energynodifier is a silane:
6. The nethod of claim5 wherein the second surface

engr gy VRl brf WiRioui aan@ﬁg &v@p@ Q{erh&? &BRhchhg 10 M) Rition-
0&%4 where. R i s T onal nonf unctl ona
gr

 Sfapemodificd S{PE“%WP aéﬂhﬁ%ﬁ%’ﬁ%&? SULiaeE 1% ceftpip @priods

h yaftiose yladoflee anipripdateprepswore padvtkrpetiive Sto r@REE thy Solymikit atrial
Y0 Y hran S QbR .3 17 WD 2004/ 107045
P)C/:T/ USAZQCr)OM 0138?25]@' HiF%txate?s 16d of claim6 wherein the
second_surface energy nodifier is |glH 2H 2H

2 peliemsbrdefshin 1 whesit B Bt Jufirs cncgy mplifieries et of cl ai m

-1 wherein the applicator conprises an elastoner. 9.
3. THEhemetthhd df chinC? adhereil whshed B %ﬁ&edefr@ﬁmlﬁé plcﬁnsi?shng of organosilanes

describtd lé)? gdlr%ﬁ% E}Q:}E'F, laxﬂ%c%%rfis cﬁonlaleor noniﬁl oa%%c]u. a)é grﬁ %?uﬁ’l Vﬂléch is reactive,
and/oravbéfgéq hp@@ly@{eg@q herep which is reacuve, with a hydroxyl group, and n=1, 2 or 3.

4, The method of claim 3 wherein the silane is PETS or MOPTS.
5, The method of claim 1 wherein the second snrface energy modifier is a silane.
6. The method of claim 5 wherein the second sarface energy modifier is a silane of the general formula

RySiX4p, where R is a fimctional or nonfimctional group; X is a group which is reactive, and/or which is
hydrolyzable mto a group which is reactive, with 2 hydroxyl group, and n=1, 2 or 3.
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relief for a mcro/nano-structure. 11. The nethod of
claim 10 wherein the nold conprises a materi al

waeloegi@oysi rom t he group consisting of sen congldet®odsnisnis
di el ectrics, polynmers, netals and their conbi nations

and a material whose surface has been nodified to
7. Cr @b endhipdlr 6X ylaingr @ Upierdin Qe QRtond RrtRY 2ReE R¥difler is 1H,1H2H2H-
perﬂlbetﬁEPyﬁrﬂ:hloﬁﬁ*agéZ' ng treatment or with a plasm, or

alt

efnatively coated with a | ayer of glass, silica or
met al byt echni ques such as sputtering, chem cal
8. depbrongiiop pf claim 1 pheiy ts apoliphia senprisss andistoget. . 12, The
nmet hod of claim 1l wherein the transfer nmenber has a
9. pafhenghopnirthin & dhizyin fe BLAGES & a96h8GERIsihALE the group
consi sting of nolding, etching through a nmask,
0. ph j = | f-hoar aph nanoj . npr.i.nt .
to. PyPROAARSCERY puckad 2% calere BLA0 I 1T Rale Beating o desicd patom o
reliof fr g miFMINosHwETe 13. The nmethod of claim 1 wherein the
pol yneric material consist of relatively soft
11. mmos ofhaimaD edlertin hetul &oﬁm@llfiiié @ﬁlgt_ﬁﬁdi@&éc’ﬁed (e lkt;l&édg}dag consisting of
: . t hermal [nradi ative curabl e
Semd;%e%%ﬁg%@?ﬁ gt ke o Bl Bt s e s s bomn
modisd i Feptedpdreryheranrs Siewpre i iexampledy p chepirel oxidizingalesimbms dr with a plasma, or
alternbtivelfcdabed with O1ifer 6008, Shikd\§ nhl cﬂméﬁﬁz i ical deposition i
mevﬁrﬁﬁg?%tef)ﬁ;n?%%l ycar bonabt@g% 15. Tﬁgés%uﬁlgg’cﬁmmdepwﬁmm
Im’ &rein the substrate is selected fromthe
group consisting of polynmers, sem conductors,
12. di Eheapethed piclaim | pherein the iranstenmertter bage patiesy, prainatd by a process selected form

" the g Rinfiakhk oNGolRe g 1h8nsn e § o
itho %ﬁ(ﬁh‘ L E e %u bgt [ af'tﬂ}g &%ﬁu rg%lac easggéhbﬁgﬂé%aﬁ’% %#}Jégég%}apgy nAnOmprint
Rechni g’ue B ERBY BT RRELE oup consi sting of a
chem cal oxidizing treatnment, a plasma, coated with a
13| afhemegpd oficlpis | wherkin G polymeristomiteribyconsiseativalitiydle SofsmiatiaR Sompared to
the S fLiibed) %clu@iﬁﬁ mﬁ%blaﬂi%@ Lk Gk ﬁ/ﬁaﬁﬁﬁ%%ﬁﬁ g&ﬁaﬁnerg fand glass or

ol gel. 17. The nethod of claiml whereint
ceranyc SOL. . . .

sUbSFFat e has varied three-di nensional forns

substantially perpendicular to a plane of the
4. suBstneghod of d8m IFhvédenvinttheopbhafer 5lselbated| fromhiae giowp tdagisting of poly (methyl
methaSyle] mabfydR@alak. @ pattern produced by a process

sel ected fromthe group consisting of nolding,

et.ghi h_a.nas ot ol.i t hogr.aph X-ray . .
B ﬁ%&g‘%&& E@ ?l“a%na VB e PG 5 et ARt e cpisiniag of pobmers,
semicqngiuctory; diclegitdsodicerf compenionts, inetalsomé combivagons therk@fc e of t he
substrate maybe snooth, coarse, or porous. 18 WO

16. 2004 kkBFDEL1:RCT WSRRO0ME AHGAECurBPe hal Bon HRERALH ftgc%hﬁﬁé@elected from
the erdup ELEI Nes bm cronet er di nensjon patterns can be
FACNTEVES “oh eﬁ@glé’ﬁlﬁ'?lnlggfaémm 2 Plagpn pagtefl EEh #loyes of sl sidipa or metal by
technigiest guoless sputteringt dhemisal depogitiomiting vapek phasanséobgel.menber, t he
second nodified transfer nenber protrusions having

17. M e QARER sf AR GhaBRSh E\ﬁ:stra?ellhas%aﬂglt Epeg-dﬂliensn%nﬁ] forms substantially
rate, the nmethod conprising e

tternin subst
perp t°8?]a%)° Qﬁﬂﬂgwa’fg a first surface energy nodifier
to an applicator to forma coating of said first
18. gsubhe ashokofaiagy | mbetkih itersutgnaté beersappicCibduted by process selected from the
gronp €6HI&BG Lf AP dihd) gtrcﬁﬁ’f’iﬂoﬂ% a‘ghatsﬁ pﬁot&lf&%@m%{:h?{ x5 %Plgéraphgr,ha%d combinations of

o lligl, TETOCT Navi

15. Themethod of ¢laim 1 wherein the surface of the substrate may be smgoth, coarse, or porous.
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t opography conprising a plurality of protrusions and a

plurality of recesses, the coating only contacting
wanmbo4/Qmedsni ng on at | east sone of the protrusighsubidbsnicors

not any of the recesses, thus formng a first

nodi fied transfer nenber having surface nodified

20. mm:z@mlmlmmﬁ' subf&@crdnkm Hribrie Ionﬁmtéfud_ %baﬁdaeut&ﬁ&&afo%rme substrate by
ndhsHLface enetay ifier, er .
ot maflg g"g@%@fm‘g nod#lf:isg?an % frngcﬁé etrransr%%r%eé‘}b“hg}ﬁ  Siodifcd. tanstes
membeHptsigns heyipeseigiametersiggd dinpisiepent i al surface energy on
the surface nodified protrusions and surface nodified
21. r edesdies pf pattering Nsubdiate IRGRIMAD SdalphiseLmengs gy nodi fier
creates a surface energy on a silicon wafer that has

| opyer s . iIbicon wafer treated
w O sorbREF SRORER oot sl BhiceRP % St 74
a TEphes meghmed e on deapplisgtosol yreri c material to the
second nodi fied transfer nmenber, the conposition
sub)st antonatting HeaRiBE WiRQ s itubapne iRl nfndh8ving a

S rusions _and the .surface mdifi.ed
” Sor Ry Wb s R S ont A0 A SRR P Roh R o
prBET WaeEg athismaising 68 2t letshsomgaof € rsumbiosdurmpdiahy efbthe
I CRRSEL Ius BiGine ) el Bo%ﬂ%&%hmﬂ%ﬁ%@%\é@ Imodified

af Step (d), contacting the conposition- coated,
sué%c%lg&s’rmdi fied protrusions with a substrate for

certain period of tinme and under appropriate pressure
arfd t enPResie Ube sy modified fieansfer heembel fomer seudrestiefiack adnergy

f refgBiticl) GhefebRIREHBE a siBIIRESiHe® trkrBfr AU KRHNE mofRH fedesses
exagggjhgrg?&a{]%%roduct ﬁ%'St e? e%ﬁto reactive 1 on i
et'Ching 10 TTanSPEY P SFELe BPHicdmrausions andsgypfaqe mogificd

2 zecepesrphdniitito fecdnd surapepnbrigghodieparedtes b afriat enR@y Y licon,
| g 2 8sUERE sRifacd eﬁéﬂﬁs&f R Gme %ﬂgonr@a%fgqgatg@% a2 B
the steps of .. g\r) applying a first surftace
en%’if?_:?fl ofifiery o an applicator to forma coating of
said first surface energy nodifier on the applicator;
19DWO 200iging OF0SsiRETHSRDE 4 bkt Gratcki)l tCBO ieddidinfdgititd e

. ; . r
C Qahsrd Cnéfub 6 Joﬁ%oﬁ rsuﬂm:ﬁjf_] congogg]fl%] :Emgﬁll% ttg o Ergﬁ[;o & the

havi_.ng a...t opogr aphy conpris . y
erﬁ&%ﬁ? DRt E?J%’d]rfg? P e Rodified aecesss to i eogmpsitieg-
 orspafedc ambEatddifigd anthd@saddonghsititn-Qhted ORSBte BRI ekl .
prggrusi ons but not any of the recesses, thus form ng

a first nodified transfer nmenber having surface

modi fied prqtrusions; c) exposing the first nodified
t ransf é’iﬂﬂlrl*%3 TRput @pnealing oxg iy 2 ?Ersfea%@’ ORBFEY heesaippsition-
t Iventalbsprfico mvitifie wrotmsipanAthmekskiteSr dofi@npéida of MIEAH under
h aaﬁr&ﬂia@%sﬁﬂe%ﬂd ﬁ:ﬁﬁ&ﬁ:&rg% transfer the polymeric material from the transfer

member to the subsirate; and

(@)

1) exposing the product of step €) to reactive ion etching to transfer the pattern into
the substrate.

22, A method of forming high aspect ratio, polymer inked features on a substrate, the method comprising
 fhe steps of:

- a) applying a first surface energy modifier to an applicator to form a coating of said
first suxface energy modifier on the applicator;
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23,
24,

25.

and differential surface energy on the surface
nodi fi ed protrusions and surface nodified recesses,

wohmgigredshe second surface energy nodifier Cr epdBBsB04/016016

surface energy on a silicon wafer that has | ower
surface energy of the sane S|I|con vvafer treated with

Sab)d fi Eoi%achn%l{ﬁef Qg %ﬁragl}(an%g b iy sfer %Pe ex{]%wgng a

OSI Ion cQnpri sin crrater
??F“Pﬁ‘%‘tg a Rl‘l‘f%‘i!é?fé’im‘lﬁ@% élild a plprelity efm@sac% ithgreoating
s ubISI amtammlglayd ectifafotag [bh RYlehsd sdntbeoémﬁ@&fz@s&ybueﬁmt ?f the
Su P t urface .no | e
fet;@&k@ ﬂpsdforﬂlﬁgna Eil%I &ld &P %’an%f] g}em g a?tl’lga ﬁﬁ'&ﬂdﬁ d

recesses to conpos on-
pr BPFP%Nns and conpositi on- coated surface nodified
recesses, the polyneric material selected to have

wﬁh hi gjlpeingdﬂly ﬁﬁtCﬁoﬁi&Slt&hﬁﬁfﬁeﬁV&%ﬁ%han%e%gaﬂf&e energy
po Q i C e po ric
o SR b ol RN e el reees
c ot differentinh sug %teéﬁgy g fhe %tf@e modifi¢d reetugipmstandi sic e snodified
a RbHa%Y, vliréin the Meor@BirERt el Phb@k: %at&s'a%fa@@gl&g? QLF{]SIIICOD
co Q&tdmg%asﬁuffﬁu%lcent to H%ansfe pattern

pol Yiert ¢ nat For PO ¢ VR fraied Eh sHd st
or yefprecudgyyuedifion t he substrate; and f) exposing the
product of step (e) to reactive ion etching to extend

t t & 1 1 |
0 P Ao e o

e, M Cemposition GPhstaaly GonEgming %@E&PRP&WE@ i th
cl wfm% zqo.dlﬁecz Broirygipng pitd thé emrfiemaodifed atdases 10 R ERGoditin-

aC&EE 3REE-Nbdifa %Loﬂ-héﬂng nd cogtgasiﬁon-coated sarface modified recesses,
the polymeric material selected to have much higher dry etch resistance than an organic
polymer layer on a substrate to which the polymeric material is apptied in step (€);

) contacting the composition-coated, saxface modified protrusions with a substrate
for certain period of time and under conditions snfficient to transfer a pattern of the
polymeric material from the transfer member to the organic layer on the substrate; and

£ exposing the product of step (e) to reactive ion etching to extend the pattern to
the organic layer.

An article of manufacture produced in accordance with claim 1.
An article of manufacture produced in accordance with claim 21,

* An article of manufacture produced in accordance with claim 22,
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