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METHOD FOR | MPRI NT LI THOGRAPHY UTI LI ZI NG AN ADHESI ON
PRI MER LAYER TECHNI CAL FI ELD 5The invention provides
a met hod of applying an adhesion priner |ayer for an
imprint |ithography process. The nethod al |l ows
adhesi on prinmer coating for double-sided inprinting
applications including patterned magneti c nedi a.
BACKGROUND 10[ 0001] Nano-f abri cati on invol ves the
fabrication r r U havi ng
features on 1\?%30&%%)%%1 @ﬁgﬁéﬁﬁﬂlﬁrggﬁg ler. One
area in which nano-tabrication has had a sizeabl e
impact is in the proc%éﬂlﬁgAB;m tegrated circuits. As
t he sem conduct or procvsm—ng—rn%lgstry continues to
st r iTheinfeoon prayidee p mpfhadofipplyisgianyikstionoringpi Ve fprise impsyilifrgereohy
prdckt§. Cllenizthbd SloPEddhddibh printf evatink Gir MRMHIcBidedamS Rt apist@ipns including
r tion becomes increasingly inportant.
paﬁ?a % %I‘Ih%%ltl on provides greater process control
whi I e allowing 15 increased reduction of the m ni num
feature di nensi on of tIBACKGROGEDIres forned. O her

[oGd £as @fno- ga@ch@cloQ RORAL mé ﬁbrlMHoﬁ:JSf vEl"ﬁl g kedides ak. J Ha¥ind ¥etures on the
R R R
pressceipgxf dntegraedhpitsuif ays the a@tnrcemu% ERPEPE dndisEY eBIRNEIP rive for larger
prédedied yiedh #10le aferehsi theNdiralits tErOGt R Yorm&X @M bubstiytte,i - fetiakation

beclzolmteshl a%g h% b poga%? SRED- fQDI;‘lgatlﬁ] grg\tuliep %Qatkr %gcgsrs ac'm!ltroi Qile allowing

I'cations, suc

m%qsﬁﬁ |rs’éia<tnprb At e HRiRs ReRrengmensoR) gl B SErrETet 60"3% e g aEEH of
deedop@dnt jn etridhi oefebritditat v tieea raiplayed/biciddet taotsmokaglg eptical technology,

mfﬁg.wg}@énsqutge@ybstrate to Repl i cate Featur es havi ng

[O%apl i c‘?ﬁ ?"SIHS% BiP- gg’fcf‘tﬁ)ﬁ ﬁ%%‘lq““ztﬁd%‘ﬁ%‘%/ 78 et% & r R hosaphy.
Exehiplaa impring fdithpgrdpbatiprockasts rsdllessfibed-rdeioih & nemergply @pbligstiong, such as USS.
Pkt RS hilcaioR PivlcaliiOld. 20200659 TR0 ISteEiiiataB Bt A0f enbifti FBIbtB@)end a Mold to

S anfg:a [ gjsso{n ﬁaugsgatq %I ]Ee?ﬁicaé @ﬁttu? hE\f"ig %muoblmgmggé@vgn%ht;’ Qus.

{1 0ona r ni ng terl al
Pammpplmﬁoa P S CRE Sesoenvaat o g 3 Hefpod paFomming o
Laién @0 I [Sobsadted Hayllitie Forienae Merdogs . St4h@EI3 prbiénited States Patent No.
6 J3H[bqw&saéntlﬁeﬁpfdn%nél 'P&t@lggé MRRNa1 b8 TR OB opBC PO Q6L 1 al of

each_of the aforenentioned United States patent

whigh g1 incamorasfl BYEEFIE §%%ns and United States patent
[040Bic| udBs fingmrateli impring fitheerapbyf feehbiaysaditclopef i packy of the aforementioned

Uhted S Edte?l@éﬁﬁ;lﬁatlloﬁb{ﬁﬁcatﬁ)ﬁéjana Uﬁﬁ@itﬂésrpht&@ inGudedfodn2fioA of a relief pattern

in § QRTSAD00 %yer%%dt% e fe ef co 5&%{ o th?gegee@awm&@ bl YO Ging

subststd: e sbergle mesobecsmnaanw uaond’e@qt%aaga SSP Gyfesig postion to fucilae
pattentg|ticteatl @ tenpltcpdnipByea ispacpdbfae fiemfihe sbstta@gith & fogmabls liquid present

bewlth%){fi%glaﬁ Qlﬁlctﬁegu@pa@ir tI'hJ 1[q9mstsaﬁlﬁ§cptg $dh ng%dlmdtli}er%at has a pattern

pr esent
recgﬁﬁisﬂecreg]tﬂén 18 qcﬁl@n]n 1&#&? alaqe gf tgeos‘\llj\ga&? (Pf ﬂg éeﬂll)g{g?noc?%cém&dhethquld The
tergpOikel iglihfri sephrated fiem thelyalldifiadiByea syola thtetherternpdatecand] el subbieate @jerspaced-

apérh Q‘Be ﬁ&ﬁ&@zﬁﬁ 118 m&gedtlz@er@re%@-ﬁge&iﬁi td ﬂ?&es&ld kol afsr, @ thdi@bstrate, a
The tenplate is

ui d.
relteﬁ‘g‘%g’é 8‘?"5&%%@ ed’rﬁtefnhm CSOP‘?H ?eéd | ayer such that the
[000&n| afteéerrala@ HiGidl, Seibrsic penpept behind igprne Bgoszpiaris formpppen relief pattern
on%@@ﬁttafe&ﬁa@m%cﬁﬁ&s SkMriafit, bt @hink ayﬁrso ahe: thitems Wb jfeaeddaito the
cess r
siyBu B PEFRPER b IIARILE, 5 B0 BRI REE B BierBim e
solidified layer. [0004] Referring to FIG 1, the basic
concept behind inprint I|i tholgraphy is formng a relief
pattern
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on a substrate that may function as, inter alia, an
etching mask so that a pattern nay be forned into the
substrate that corresponds to the relief pattern. A
system 10 enployed to formthe relief pattern includes
a stage 11 upon which a substrate 12 is supported,
and a tenplate 14 having a nold 16 with a patterning
surface 18 thereon Patterning surface 18 may be

stant.i t.h_and/.or , ¥1?q6 “h .
staﬁe tué) 1 wh leistﬁ éct LB dsn Sélppé)g and tcmgﬁtre 14 gavmga 0 ag FVI% da patterning

sutqueirf@hqqeon Tliémﬂ%tst?fai%lsln@y éecfulpﬂa@aﬂst saao% andigiylqngt or Frayles pottyrmed
sotit@t dha& inlofetr@éses frowaRm kreiaf Tdprall @t eoufldd to A ifnbrinit ikad 20 to facilitate

moqgﬁ?e F %ﬂp%a}{fts f4en}x %%ld F&Q:L@il&g 2£ R cpl.%le§ec‘(1 @ecgelemlzly pﬁée@%ﬂuld

nmrmuni cation wth su

coa@wgw wih |SWF| 12 50 peto feRog Roiymersadlg *ﬁaé?“élo%é e ei?"% 08 SREce ié of
en@fy Bnewgyed RBlikts eregyl P dabe b petlgi0r dupirinidhwl2f ynd28gealll o gondigured to

an%E Ro3 96 ank QEIBEda{g b2, h&ﬁk@tg’g@ togﬁkdn §l{b@ﬂ$osilt}1m, @ﬁ(ﬁhsﬁ&aif ih gt d Either
an u at e e

lmBrélt ? 5 st %aegf Frpr'rﬁb%oljht ok and %?Weseﬁ 03 e(2:i6 ai' P St é‘) ée\éﬁ tahégmIed

W*%@WWﬁFNh@dﬂﬂiﬁkd@Hﬁ@@ﬂ@Tb"@?mééth vary a di st ance

[odastt We eTypioaly,GholdBerBiblt nBitdRS D4 iatigpost@ ufomsublehite Mebefredie Sesir@id olume

is Xe%llcldrggtw cg %EQ§%¥}F g%gﬁl#@t I-to§1f\fell b(ll}gxg.ngyle R%E%Fﬁf&léﬂﬂﬂ% volume

materi a pol ymeri zabl e

al
s e e e BS BT AS  H U BIVoE Ge iE T i el
24y©hrer® prducckednérgiels, wisthweess paipingtizdbB reervdal 34 pssolidify end/pPcross-link,

foml\é%\‘%enc m{eﬂm&ﬂfo;rﬁ‘i £ (HBh&k ol he glﬂ)st%)éurf’aw 35 :«Inh‘ @oM QhrthBe1 8.

the desir obt ai ne
Coatéog P{ tgla pr\(}cgfsdsn)ﬁguﬁléed ¥Y Prf)cgﬁorr}gt%np 13 m data commun 1on Wi bts%ige fl iMprint
he@l20, B ifipensQBsipR B aedessurea iy Wat@s on Wr@ﬁtef:raqﬁ%spwgram ord i
mdgRfypaeri zable material 24 to SO|IdIfy and/ or
0SS- 0 f ateria
[0({’0&? (I)ne rérl&br%on 9{1&131[&9 B'Rh zlcé{lm?ew tfan. alz%lnerrf:gﬂ a%%l%eg&bﬁe Chaterial

strate sur surface
g0 TR 5P R L gy Ay Byl i
to [ @be818.0This3Prefelngltio 4s prefernttibibleascaimdesios aopegias. ilypivfeshigatyelease

an&-zgdhésﬂp EHE z&texg ?e@(gdetg 91 the sJ)lMiﬁgd lwépﬂ]&gor@y @E@g"b&;g%non@ngc template.
sour ce ratin r read

0Wor ed® M h?‘?égﬁ‘fpif’ 9 "F‘fﬂ?ﬁ 8{%1@% o 424 R %’Esér%% i eapd uee an

adiygsiprhpranst layea (oe [pymer rlzamf Bhrerrdbpgiomprist teesr mecfinte @dhgre well to both the

solREHey MEOdr laZPddd Qibdiad:. eCh.rﬁahtlyl, fhe bidediAGHRE, laykr is Pldoyd BVLEHIn, coating
\%(1)5] e/‘?['le?cr)]ne ts1 e 1Is t:]oe %{ %E 1% ﬂlo | taniqhe cg%élgdsidg {)t?ﬂcahﬁ%%ﬁes pan of spin

|'e "ensuri es on

coafifg apparagus F"é’F‘@’ﬂP é‘lﬂ‘ t{“‘eo*e@%d SHF -eFhe plypieal cpptaqt ptegis e spifgoating app"‘ra‘us
an@ €hi e&!te@ RurfaécOfae Febultelss paridje qofitediatiandfi kel adhesibie pr@er &yl In addition,
utiﬁzqﬁ%ﬁlsﬁpeoat ESro&%tu; ﬁfﬂp thE ﬁfﬁ%foﬁl ﬁqn& ﬁyet' m%r lmltﬂe%/efrdll@tgou%@yﬁf the

I s “not distorted during separation of thc tenplate.
PIIH07] A met hod to inprove the adhesion of the

solidified | ayer to the substrate is to introduce an

adhesi on pri ner Iayer (QLAB@QQEF | ayer). The adhesion
[009)%}: I”g“%’h' sa%v%{tlgp rgaglge%l tr(]) Cf r{1 O(li1 ﬁ)r 6n lprn{t llIhO%ng procEﬁs %’ahzm?1 an adhesion
prigiefhlexsi- o %?P‘ir%#ellﬁ ohegpeaet, Thg npyaltuma &aibreny mahadpingudig dej srgs of (@)
coﬁ&tu{gﬁtdﬁﬂ Ghith AfutfRE of3EbsGdtedRa toting Pdtestivhetehia covrfosnt df Se fluid has a
first kunglgr% QIP gn ; H’S eﬁ:cpo?‘thg gom%!)ngrg lgiq)égbbrﬁi%dcyonh glld%% s&@xﬁ%nd%ff the

spin co ara N he seco
cmgwoa@t <brr?§la*mﬁy§lfsg<&le%ﬁfcae& thah Eoprie Tt P PoPh DBt ‘Wﬁ“ end of
theappigvhart 48 tha nafade oethcobstradsushthd acaghesionprimersayet is ddhered to the surface

particle contam nation of the adhesion priner |ayer.

In addition, utilizing the spin coating process to

apply the adhesion prinmer layer may limt the overal

t hroughput of the process. 30 SUMVARY [0008] This

invention relates to a nethod for an inprint

| i thography process utilizing an adhesion priner

| ayer. In general, in one aspect, the invention

features a nethod including the steps of: (a)

contacting a fluid with a surface of a substrate in a

coating process, wherein a conponent of the fluid has
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5 conponent in the adhesion prinmer [ayer and the

pol yneri zabl e material to adhere the polyneric |ayer

to the surface of the substrate. [0009]I npl enent ati ons

of the invention can include one or nore of the

followi ng features. Sonme enbodi nents include

substantially simultaneously contacting the fluid with

the surface of the substrate and mﬁth a second surface
of tIl sups?ra & u b % e l#ﬁ Ftlgél) 8r8cg gtﬁp ace ?’the asnbd te W]ﬁ] an, unﬁrmt
ht,hngtarber rproreas,/ é‘lac a?]é?ﬂ%a’}@h‘éﬁr ¢ é@p@Slm ?qlp@ﬂe%?}% ‘F‘?‘%’[“]ém e adh‘asm primer
lafee GORChuBAh &SlicGibstpite] (MEhitiktAay pélyrietizatidief SiepdyndriAbls hage! toform a
po'gg'ﬁncsi&ugrs g.n(i %L)%ltl&%gﬁse %Hpc%gr{u&@ Q&cﬁon' B@%etfn lﬁ{ets&grfd ﬁin@tﬁ)kalll Qf‘é‘up of the

cow%e&ea?he§§§m§ﬂ i f*%?tﬂ&rple\}?fflw%lﬁ “13%%1 Pﬁ@efr* P S H‘B@F%IW fothe

fcocfalgsybstlger ei n t he adhering conprises: (a)
[O@tﬁp osi frﬂpl&gerﬁu&ﬁ Gptﬂéjmﬁgtllo){ B hARObR o€ b 1Y folQ)WmE IR@rures. Some

en%‘cf)ﬁ emesntﬁbzfye s?bstgrgl @rrslmnﬁan?olusg%/ contac%%tfnehf?mds w1t% g gurt‘?l ; ﬁ%bsggte and

wigigsesred SH&PW@F Fubﬁ@le & theerpRipg RIpoeGn %?Sf?vta‘")s%ﬁﬁo“sly adhering the
adpRioy préick Gyer 1Dthd @yfRE of BAOEhbLEEY andd dedodd kdAgioh Premes @@ Mdlthe second
sugf%lg %&%Lbs&a?ea %Brheochbm ﬁ% glgy [{J}ﬂl%r 1§(§1§19 glﬂerfn};@&&dn@mjmmw l%xpco the

e conponent I n t second e3|on%f %% ‘%@
seepdisuEipe 0%%%%&%81%%?1?%1311@&?}%?@%%|th€ fre fpgrises: @
dep@itingeckeqad poiyeerizabld mayaipl ob the sévendsdicmarinenidyeree the fecpnd gurface of
th§§dg§llcr (21 ﬁmata; Soly%éﬁﬂca%%f @d se@oh@po@%%ﬁtﬁe@ﬁa@enﬁ ﬂ)dfoﬁnh@ec&ﬁ%&ﬁﬁ’enc

lajsé ragl(? ? g llmtlafl%'%t)s U b%t crhgntﬁg% rr]eeé‘uton %etvsve%g %helazcté)l (? ﬁm%(tmnal tgroup of the
cofuprestt indhyadeongedpppnatimer P?éerﬁridﬁ@tseceqwolﬁfflcr@% ma b6 Adkre the sccond
polyi€ric 148 1§ ihé Setond $hFEE bORBbsGIO URe §iERte bEheautlsdand1le Geoddirface
dhmm%&ﬁ@nlﬂ@?ﬂhﬂ?ﬂé?mﬂ&ﬁe fluid is a vapor, and the

ﬁlprocess | em cal vapor deposition

[0}Pbc es Bhe cqppeneyiaipas incligs® et ingfiora grotor b e Ars) eyt comppuent. The
firg G osalr roughi o b Sleavingy grodpl Tn dme snbadnlnepnquhqjﬂuldandvapdn,@nd the coating
pr&:@s@tﬁ NeheRRlQ Qf@;ﬁns dép&lti@n gxloaissc Oﬁfe |v5}9r Qﬁﬁ&eﬁ&ed };br@ fliq\!d& din some

onal 0 nent a nd
e IHE BB PT S REPORE A BHBREOL ReCH fo nede
anadditiond! orrmbrenioan tha epthod nhay inshydeecopatyinereringdhs ramponen| With dhejagifional
coﬁlﬁﬁetﬁ I fnsst)m&tl'ﬂlfbmnﬁcﬂ{s ihi@aieg 1he Arsi dh&ﬁl&dﬁ&u&ﬁ&ﬂdd&gleatmg Initiating the

t he 28sgcon ncl ude
secon c enuca %h T ma%}nc Idé EXpos %%%%Se@ik}bfé ?thlga tg%V tlcln

nNerirza Iation.
[0?16) 11] IS RSO HeHS metES e ST attbéfafer?%?v fithgsen from 2
gr&@ip ledn€iging of Filieon Ssilbo@tokidé dlicomnitriletatidhos enmiimg Kquagtz, grddfuspd silica. The

wgﬁgé&g&ﬁim%égméﬂgéd;on silicon oxide silicon nitride,
uar and fused si

[O%‘abst r’élt"‘ém%%ﬁpﬁ%&e (YER R ﬁ‘é‘fs o méil“d‘fgoiﬁ’i'?]“?%wa %‘E%rf‘tﬁ &b 2
md(s fyadibnal doigpnénh vavpitritlp ponfiiegtha frtazaleat atpst of thel fifstryed of ghe pglti-functional

colfibRp tite Qlﬂ)stﬂtesédltbﬁ{ aﬁ@ﬁh@mdﬂlphxher BuyerHdd Ed1dnily Hohkikealiie@rad end of the
ml%ifh e c?wnasctofn%one fa p? e¥lzalgﬁo Il d | n t h eantng tnl;ltq\(h%l gﬁrggeg ml"ﬁ)e rnultl

furgtigyaltcprapopent iaclydesyfriird Andad W@S@ﬁl @ﬁ ﬁ@? P H‘é?f afoag/ E@FWCC%%W 2nd a0 he
seaVall.eTit kit DOREhda: it ealcaefm)thd ia Unkef grdui 8 a hydrocarbon group with up
L Lok MAGE T onal conponent to a polymerizable nateri al
urrng an 1 nprint |ithography process. The
mul tifunctional conponent includes a first end, a
second end, and a linker group between the first end
and the second end. The first end includes a
tetravalent atom and the |ipker group is a
hydr ocarbon group with up 35to three carbon atons.
[0013] I npl enent ati ons of the invention can include one
or nore of the follow ng features. The
mul ti-functional conponent may have a boiling point
that is at nost about 350C and/or a viscosity that is
at nost about 100 cP. The linker group may be -CH2-.
The tetraval ent atom may be silicon.
[ 0014] Thenul ti - functi onal conponent maybeacryl oxynet hyl t
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15BRI EF DESCRI PTION OF THE DRAWNGS [0016]FIG 1 is a
sinplified plan view of a |ithographic systemin
accordance with the prior art; [0017]FIG 2 is a
simplified elevation view of a tenplate and inprinting
mat eri al di sposed on a substrate in accordance with
the present invention; [O0018]FIG 3 is a sinplified

eI evati on view of the tenplate and substrate shown in

Oinmprintin teri sho S
igher £ PElPERISSl Fair i O ERE g T ORrSPE e e
mylts-fugctiopabeompagent m}'dlqv‘fl a bmi%m@f that jy@t It‘%‘r?b‘{’ua%% Ccae‘i“f?f &¢Fopity that is
at mmiﬂo%itwdbg TR lifded Q(}uf) 858 NSHL,F At Regavhib atbrd milgetk bibwon.of  t he
un a n [idifi
[0 X‘ﬁf‘er I g’h md1Yu tlun%g(% cprggo p 02 Otf q)% ggylln&ﬂ&ﬁy%tilﬁhgxysﬂane

i s” a det d
Awl@sw%#vme%xya@aeepr@@ﬂ%wylwﬁw?smm P T 1o
sofnt &mbodmenss s Gt rheg bbiofitented ith @ oroford aiditicds] oipertess. i Amagdylitional

coﬁy&l}cﬂg %&}%tl 2 rbls efhg)@‘-sﬁﬁ)%thﬁ@ gnd;%l*'f (f ﬁg&@ﬂ;rosﬂiﬁ)ﬁéxﬁfe e’ﬂme substrate may

mgtfd Fl Wts?r%gerrﬁ;éilnéaﬁs él?e subatéabeo% &P%xa h‘om a ﬁrog)p consxstmﬁ of sﬂchn silicon
oxjde gilien tqmléfstameimwumgumh@ﬂblalfdtﬁﬁsmli%n of the | ayer | nt 0
[051@]' f acinditherlembddinte@§ ifaflSs BrdspSdificfembddmtiits A8k edndiled with features

fr({m gfle]r aI?BodleeanzzfloFéxg;' 7 I Iﬁra?r%r (%1% %mt?o%%ﬁt%? lbc yolm%\%dcuflthtfg%res

e contac nprinting nmater] al
ﬁ@e%ﬂ fhe eth%{sem%q#mw i H f%‘FhF“rf‘é‘iboq‘—’F"G% adém&?‘ s Gy din 1 the
sp&diffo sinbodiimentd dagtinedbangn. @ pri ner |ayer; 30[0023]FIG 8 is
a plan view show ng the chem cal structure of a
conponent t hat [BY B J 8 glhesi on primer
| ayer; [0024] FIG—% EW owr ng t he
[oglek i cEIG. 15151rmnhmdealaefnevavf@thrhemp@eWg@n@ﬁfmdmmﬁéy PHgs art;

[oblﬁ]Ed t FJIG]c Pish sﬂﬁbhﬂéﬁ%&lﬂ@ﬂww bIMBEmPlAY A8 imdridithg ddatecidBdispbfd on a
show mtgcn .he chem cal structure of

sulvs?rat accorgance w1t¥ythe resent jon;
'fﬁ AP TN nmay be used 35to form an
[0&1@]«, esi Blﬁ? Zb]p B p@phﬁpcb‘%?tmn view of the template and substrate, shown n FIG. 2, with the

imprinting material being shown as patterned and solidified upon the layer;

[0019} FIG. 4 is a cross-sectional view of the template contacting imprinting material demonstrating
the formation of the weak boundary lamella between solidified imprinting material and a template;

[0020] FIG. 5 is a detailed view of the droplets of imprint material, shown in FIG. 2, showing the
bifurcation of the droplets into surfactant-rich regions and surfactant-depleted regions;

[0021] FIG. 6 is a detailed view of a layer of imprinting material, deposited employing spin-on
techniques, showing the bifurcation of the layer into surfactant-rich regions and surfactant-depleted
regions;

[0022] FIG. 7 is a cross-sectional view of the template contacting solidified imprinting material,

deposited as shown in either FIGS. 5 or 6, formed on a substrate including a primer layer;

[0023] FIG. 8 is a plan view showing the chemical structure of a component that may be used to form
an adhesion primer layer;
[0024] FIG. 9 is a plan view showing the chemical structure of another component that may be used

to form an adhesion primer layer;
[0025] FIG. 10 is a plan view showing the chemical structure of another component that may be used
to form an adhesion primer layer;
[0026] FIG. 11 is a plan view showing the chemical structure of another component that may be used

to form an adhesion primer layer; and
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[0026]FIG 11 is a plan view show ng the chem ca
structure of another conponent that may be used to
form an adhesion prinmer layer; and [0027]FIG 12 is a
pl an view showi ng the chem cal structure of another
conponent that may be used to form an adhesion primer

| ayer. DETAI LED DESCRI PTI ON 5[ 0028] Referring to FIGS
1 and 2, a nold 36, in accordance with the present

i nventjon oyed in s
oY e 2 et TP TR TR A rPer A s mey beus
to fidrm preadbegiprafiinerdayfmot  shown) . Al ternati veI y, nold 36 may
i nclude features defined by a plurality of
spaced- apart recessi grg@gmpﬁggrusions 40. The
lurality of feat original pattern_ that
(0028} s Refaringd’ F’§Solr aﬂé Zpétntﬂé Fﬁ i EFC%%@“MP%W pEpnginvention, may be
enplopEitini ayisem 4. anBtilysdefigt aesurfRe haxing @ Gubstritigly smodia preplanafpefile (not
shQ\{'n) asateky, %&&6%? m@lﬁde @ﬁlﬁs hRYQHS a pfrally Wdlpart recessions 38

hér eo n, o
g AR 40 P G B A e ab e R T Bpg Sephien
begforaledsania stbstaiteed2 4 Substiaty 43 miyscomerisnebare wafre orfaev@fcuwvéfson%)?r PR lgyers
dispBed Bfeol Bnd N RhitH T 6w o8 brineRlafeddst @6 fli&bh(ﬁreﬂuﬁcgli i tis@hce “d” between

4 ch
m6¢1<l‘lJ ?65 an5 sw‘ias%ate %2 lsn CF malal‘ﬁc'er %1@ féaﬁ}%g bnnrg(? =0 r;{y bpgllp)é%rlhtg an%mable

on d portion o ace
regjpreos @mvste &, S‘lﬁlb%*‘ta%ﬁtpflﬁll% gf PPy EGEEble BRigTA! figposed ?ﬂ %ﬂ?@m o splaee 44
thid PREAS b QbEantidlif iplatiah erofilerph shotld heundetexd ital thernpriftieg material may be
degcgﬁ)eg %él&g%Qy l&%ﬁ\l\/tngchﬁﬁué ekgn Q;y\mcotat him CG?Hﬁg an@ 3 llke In the present example,

Spl n-coat’1 hg
RRsibF P EE ﬂii%éﬁ%q@"“feﬂ Sk it ﬁp?f&l it P ropg s SR Kb
42q dpmm&ajat@gl 1afop1wg rfa1n|atoymppfslt1cg1rth§ ady hep@}eguv@y gdymsrized and cross-
lﬂgme%;ﬁhc%ﬁgxﬁﬁﬂpa&&bﬁ&&@U&mﬂga redoPded pai¥dnt.Ng material is
[062%{ Specﬁo cghyatrl]lg Qa 1‘1(1) rscéot#: It(he al%%inth? )ﬁat?n%ﬁ??hﬁgeﬁ ny [%11yby f,nteractlon

A
BRI & PGP, AP 1A By HEHR J e meciies meraction

or[(RQGRO | IDpe priedeit @Blmpl,, mdld B8 cfyfids ir@r hecliapicd cehexdt with the frgprinting material,
sp}e%%ldgglktp% EEBaL %réerﬁl'ate a%orﬁélggsqgrﬁl%mn Bﬁomrl&pnn% material (a polymeric

tron
layep ¥y %l&ff.ole 61‘1 In Pﬁi 5}1}%@}1@% dﬁsfaé‘ie a tlf 5 cedt%aéllgmqb -portions 52 of imprinting
mitgrblgs agtss o, adiBbEraniosd. Tafkditctlling of B@ssiors 38 hefotejcqugact bptpyeen

mb1 S R t@x%ﬁa; 469%@m$sﬁherem9tbv€€n 301426 Hﬁﬁircipl’éts @6 [mﬁ,gam vad helium or is
cont.ac I | 1a Spreadl ng

coalplg IV (éva%l r isa Baruallly vacuge(f aﬂr% al;there (gtr hgl uxﬁlt i guous formation

[0630] of Thedmyringneimaterioh prmlsi@rvvﬂa fthe fequigite piopeEies 1 cpmpleiety) fill sipespions

38SWHilE aeerind 4urfabd140wigh £ pdanalousBstingtiofl b thé Bgp@inting ‘maiesal.r &OHC prekent

engbgmmacl:nl %WIP&HQIS 9‘9({5 Gﬂ#p?l ﬁ] égtergf in Equ'rnlp&gt oggltﬂ”E?&ﬁ{lén@iO rLifhin after the

recessi facilitat

deﬁlrcgwﬁtﬁljv BipinpR oo fshag been Fapet e“&&ﬁt"&@i"“ﬁétf%é"élﬁ“ Hoyis =
mﬁﬁmandwdgapkhmsuéﬁdmmmeh@$ﬁbswmgaéwbe$%e§mdn®%ﬁ%3®mahdmw

bedz{nQ Qxlu%és ée@ireh,sdeﬁﬁ&egtr @b the %ﬂhtlm&ﬁ' mﬁht@l’- fbrfhation 50 is solidified by
etel evacuated or 1s a par La. 4 evacua
gY SUC etl I

oma%]ggt%c radl%g?n thermal

m@mnvu@e@hmn@hmmaemméqumwpm@g9@@%érﬂbé§m%§ﬂ@dﬁﬁﬂﬁﬁéwyﬂmlw
m%hkhmﬁﬁﬁﬁﬁﬁmﬁnﬂm%&nM@w&ﬁnﬁpMﬁﬁmngm&umﬁ@aaméﬁmm@&ﬁma<xman
en%gogrtnen )gc%fcl’lfoflleodr ngga%lgrer with gesnetdtt] %p(L,rgm'gs! am ﬂr&gjr %sl nﬁlmer fopmatlon 50

ortions |n I N

is PP&@‘@?dlt%m"Fdﬁ s@qﬁé&eﬁema%ﬁhmsﬁp 1ﬁg‘ﬁ?8’€w§? fﬂﬁ@e Irgfefi n
after the desired, usually mninum distance "d" has
been reached. This action provides formation 50 with
sub- 30 portions 52 having a_thickness th and
sub-portions 54, having a t h? ckness t2. Thi cknesses
"14" and "12" nay be any thickness desired, dependent
upon the application. Thereafter, formation 50 is
solidified by exposing the sanme to the appropriate
curing agent, e.g., energy, such as el ectronagnetic
radi ati on, thermal energy or the |ike, dependi ng upon
the inprinting material. This causes the inprinting
material to polynerize and cross-link. The entire
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is solidified to provide side 56 thereof with a shape
conformng to a shape of a surface 58 of nold 36
[0031] Referring to FIGS. 1, 2 and 3, the
characteristics of the inprinting material are
inmportant to efficiently pattern substrate 42 in |ight
of the unique patterning process enpl oyed. For
exanple, it is desired that the inprinting mat eri al

have certain act tics f itate r
offtn R GRS R TR pE e dFk e bR g o
effﬁdrnn@kmmwbstrpﬂ: 4érnehgéw$healnrﬂlrea1avequgmﬂfcm prigyef. gffop example, it is
debiddl Q}Ktriﬁﬁﬁaﬁ&uﬁgzma&%hﬁ hae cSrtaRSchadtetistibsl vy fakintat @hiNandl@erd filfe of the
fea%u.res of r%old §6 at az?‘lb{hl%]g}ésts]e%t {_ E% su%hr‘igl%sgasnnogndt ﬁethlckﬁzeesses 1, are

ed upon t
su@gﬁt@gy tupf@}ﬁn pil“g) étgtsgn eﬁ.ﬁq W@ele ab thﬁCvH;F(g\lyeoft th% 1mprmtmg material be
es@Blisticé rvesad wpom el dephstioa ptoesd Grploged, to Aghicnetht hfomarealtiabibeheracteristics.

Ast QmeJJEP %004 'ﬂﬁgungﬂ;tlﬁg h@tlanamy be dé}:gsqgisbnt ﬁlgsn@t@ 42 U:plﬁlt))rx@t rious

various tech rintin
HRET [P SR P e P APy O S S PR et 4,
it spice desimpltiat ThowpisiEensTarehich the jrauiPtéfe el s o bevepeirelplow
v1§é&ﬁ}3@§| thia@aed droRMul Ellipdida @cp. mpd'nhldfbhhg’l&t M inspiihtalp miatBrial is spread
angd gattemc% cclfqn%%ree;glrytwn%itg p%el)(l b(LlQ VXubsgqq M ﬁ(ﬂ% 'inYd fo 'at%n 50 l!)yr]:x;%sure to

nsi deri ng
ra@zﬁ]én ptmg}&lfl k& (ﬂeﬁg’d m@rﬂixeafpmmogm(glmeé acgl ﬂfbsulﬁg%t% ‘E)’I’aﬁ%ﬂ mold 36 and to
av6i0 RubsHqliettdid of  holfirfatioh eficp abdlymerivatiie | Were Shidbsproptimntdteyial deposited
enﬁ)gk/lhéjéptn c@%né Q£h91qlie@r tn@JuichQ dégedtw ufhRAS Qrsﬁ)sﬁy%aﬁeﬂgé 3kl ﬁmmg a

desired .t e.co X ti
S g8 157 50, DR IS OSSN Yol g s
m@swrger bengidetgininedgn thhghbaacefobr sobuen.on af t er poI yner i zat| on.
[OMQT et iﬁ%ddltﬁpfoi tilakoRgheiBicd Eﬂaﬁl:tergﬁ;@ i@ d £FRlaPYdsd Waracteristics, it

is S£sg nblc%zaitt Ithre] gcortne%mg]n ?0V1§e§ daet nn\é\p@nliltmg rﬁagenge&ltﬂ‘ %g‘té Osolififfed phase

er VI SCos

cherpoiegieiss: tFyr eg?% éfier solihffratipp O%W?ﬂﬂ SPyiot ?FélFaP‘? thatparfigptipl adhesion
ant keREE GGrabt@istie bk Rbnstald s @dichpiding mawdrhl. Sheeifivaily ¢ Getieteficial for the
coﬁgcﬁx‘ﬁw @(ﬁpw%wht}ﬁé] Hgmﬁjlgé ﬁgtéHaﬂg gabhégte(s r&%r(ﬁ&? %ﬁﬁorpgo @ith preferential

ent rene

g Gl 4 PEGBPLE PR TAS. [ L RHoBHLE B b pobabiy o
disdniipnsaig e micgrtiddpeter resulting esthy sbrationt ¢anold; Ieherebom dui o ivst a/ia,

tedBih ytfegﬁx%&aﬁer btﬁ%’alr&grdagloﬁ‘f&tf&&htﬁﬁ soM th certain
[Oggg ed eristics, For .ex

i di h:e 8% i uoe%n co?po]p%nrs r?a € comp%sélon fh%t form t}g i1n; r{'PJLr gl ma%tx%%’prowde
theyfefresptioprdicheracterties ﬁabﬁfferzﬁm%rﬁﬁlwf@méa@@% a?%scfe@ﬁci fgqm ymber
of lﬂ&feﬁﬁﬁﬂf&ﬁﬂi aAsﬁédreﬁ)t, thd\@ehiddd konipbditidd of TRukfek 148 Ivaries dependent upon the

%Cf} lsX%trzltct 42I 8 f&ﬁ&efﬂop L)@‘nlnplé %fbsttral%e@qmgsf&r&édoﬂbm silicon,

mprinting teria bri cat ed
Plaﬁ‘n‘cé\ﬁ?‘&‘é“ EEHBIFHY ST CH SRR ORET s ZOHEE O hitme 42
may i Bitld ¢ @ bR layerelshpwreds eriram tayaa kS, e.g| didsieic bfer, mplatlay86 semjcprductor

la}teh bl%aﬁﬁﬁm &} and’ ROME Gbn| |w%10ﬁ REnRE00 %kélerle}afey 'fbfthat end, primer layer 45

g R oo T ROCHEPLR P Gt B0 o spelypL i
spineentiparrgd thslike.opdditionndy. orimey fabre A5 mayrbe Eomﬂd &pm e@gwaﬂawt@w Pfh as
silfe6t, FoRhAnAR amhe 126 [ QARSI Rol6 (Mhﬁiylbt: BeRd 160 @a@ameﬁteﬁallsoé 2., fused-
0 tio material to
mwagmﬁﬁgg?ﬂhno(gsénentfgﬁé) ﬁ%ra ?é?@ggﬁ%s may differ.
Thls results fromsubstrate 42 being fornmed froma
nunber of different materials. As a result, the
chem cal conposition of surface 44 varies dependent
upon the material fromwhich substrate 42 is forned.
For exanple, substrate 42 nd@ be fornmed fromsilicon
plastics, galliumarsenide, nmercury telluride, and
conposites thereof. As nentioned above, substrate 42
30 may include one or nore |ayers shown as primer
| ayer 45, e.g., dielectric layer, netal |ayer,
sem conductor |ayer, planarization layer and the I|ike,
upon which formation 50 is generated. To that end,
prinmer |ayer 45 would be deposited upon a wafer 47
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[ 0035] An exenplary bulk material fromwhich to form
formation 50 is as follows: 5BULK | MPRI NTI NG MATERI AL
i sobonyl acrylate n-hexyl acrylate ethyl ene glycol

di acryl ate 2-hydroxy-2-nethyl -I-phenyl -propan-1 -one
10[ 0036] The acryl ate conponent, isobonyl acrylate
(IBOA), has the follow ng structure: and conprises
approxi mately 47% of bul k rrateri al by weight, but rray

pre in.a.r eof2 0 809% ma

B O SRR O Shrsiid bR ave] iy bt b

fatygicitedefrorn| spvesal ﬂﬁfpmtfmlwe of &u B@malq SR e@x@hp%mnpg%m €éy be

falfn@aftedh&%n&lSths'iﬂﬁ&tﬁbiﬁ@]ﬁtc@ﬁﬂanmolede%d acBflateEXdc.oN, R 506,
nnsy e U I maicria f O 15 as RS

[ofglo Vel %ﬁgb Rl QPHE 1%10&,113% RLRFYEL r}@fzs@

37] nent n- acrylate has the
fol | owi ng structure: #MMappr oxi mat el y
25% of bul k material by weibghtiacrtit may be present in
a range of 0%to 50% |nclnjg§(|yya mél so providing
flexibility to formatlqu,E W HA T enpl oyed to
reduce the viscosity ofSPHE c(‘l’ 0f™aTt bul k material so
that bul k mat eri al 2-hydiexythetiyi- k{EﬂeEb" PREsdohas a

[0086]S C OSTHe Yerflfle @mpoAsh Bobdml abo@iRt TPOA)SIESthe foldHing Stueiere: AN
exenpl ary source for the n-HA conponent is the Al drich
Chem cal Conpany of M| waukee, Wsconsin. 25[0038]A
cross-1linking conponent, ethylene glycol diacrylate,
has the follow ng structure: and’/conpri ses
approxi mately 25% of bul k i wei ght and may
be present in a range of %ty i ncl usive. EGDA
al so contributes to t ul ug—apd>siti f f ness bui | dup,
as well as facilitates crossol i nki ng of n-HA and | BOA

anfl il ?J;Lgs NeTel W11 mtomam natemtl Qﬂvé&ﬂ! Hut Haxb@ ae@n in 4:293Fb Ao

Initiator co nent

80% 1Hcé1ﬁw: Asla éef) ki hg megl ﬁl&lc? gro%{}lgﬁ (1)%([ at1or1;5t0 a1¥: Ia\ag a' attributable to IBOA.

An exemplary source for IBOA is Sartomer Company, Inc. of Exton, Pennsylvania available under the

product name SR 506.
[0037] The component n-hexyl acrylate (n-HA) has the following structure:
@)
\/U\ NN
(@)

and comprises approximately 25% of bulk material by weight, but may be present in a range of 0% to 50%,
inclusive. Also providing flexibility to formation 50, n-HA is employed to reduce the viscosity of the prior
art bulk material so that bulk material, in the liquid phase, has a viscosity in a range 2-9 Centipoises,
inclusive. An exemplary source for the n-HA component is the Aldrich Chemical Company of Milwaukee,
Wisconsin. .

[0038] A cross-linking component, ethylene glycol diacrylate, has the following structure:

\)J\O/\/OY\

0
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5Specialty Chem cals of Tarrytown, New York under the
trade nane DAROCUR, 1173, and has the foll ow ng
structure: O CHI3 CG?-0OH CHa 10and conpri ses
approximately 3% of the bulk material by weight, and
may be present in a range of 1% to 5% inclusive. The
el ectromagnetic radiation to which the initiator is
responsive i's broad band uItra vi ol et energy generated

an$ %qnlpflsgi. %)Prozfua% ?5 a‘if g‘é 81?% a{ l¥y| Wwel ahnd ma?‘r]ée ¢ nt ﬁe arrlan & tf llgﬁ to
50%f inghisive. CSTRfoRe sonribgEs to Fie mbdvluk awﬁrfé\eas arﬂduq eo&ré]aq fhcﬂnatcs cross-
lm%%ggg?ﬂ?ﬁgBdA3nmE§%@ﬁﬁmﬁﬂﬁhhﬁﬂkhﬁﬁmPub|Icatlon No.

! om iba
[0(% A?n %‘li?r cgmé(lméul, %‘%ﬁ?ﬁﬁﬂ%@l 1 Fgﬂc@lyljp‘rr’opgnol ﬁg%ﬁgﬁable from Cib:

hesion
Spsgiplty, Chegicals ofyhgrpigwp Newn¥as pds b pd bg}aﬁre%‘?%%e gy erdrras the
folicvinp amictlreen di scl osed that desirable preferentia
adhesi on and rel ease properties, as discussed above,
may be achi eved by producing a weak boundary | ayer,

| amel |l a 60, between nol.d urﬂﬁtg 58 and formation
50, shown in FIGS. 3 ¥ L nel/ remai ns after
solidification of the nti'ng material. As a

result, the adhesion forced bet wéHy nol d 36 and
formation 50 are mnimal. To 20 that end, it was found
to be beneficial to enploy a conposition for the
and topiptised dpproximendye1% efl thetbhil matenist byuekiedt, ord@nap be mesenbinglrange of 1% to
595 HERGR ! ' i‘ﬂcQﬁ§mm§gH§1|3 radigtioh Qﬁvhﬁykﬂé iDL %Nﬁe MAbERlaA ultra-violet

di | t
enTr%'%%%%}%? g' aéne 1H Ip égaiurgrrnou Slamp g t‘l:] rrgn&ert tge 151§amétfa§131$ s a%sy Thking

M@meen@mv0@%%D$M$@V°ﬁ@§ﬁ*ﬂ@@@1|n U.S. Patent
[ocApp! i cRtd Mdu@lbk iPatadt iAGFlicdNon PuBAaA Nb 120660111454, entitled "Composition

to E{Oﬁceudg%mx? ﬁr!t\lvégxga E&JII”OEIL& R"églo 83%5 gMoﬁe HP)&J ett Lllo G’hlgf 15 %G(ﬁporated by

e surfactant conp onent
rchrpr§% §ere1%lf1tt l@ls b%i:n piéfl?%q:i th@tf deinialﬂ% preff:rantrla]h%iheép? a1i1di ’G]ﬁ‘i‘s‘f‘j properties, as
discuste® Rios @ay P @hitveld bygpratiuom evek behbdanf layienpmelht 60ngtween mold 36,

su.r:@é & Jm@lfon::ﬂﬁtltnh 562 S}Q\N;\ l,”‘ ﬁ@§ %dan@ an Q@rﬁg:llﬁ 1) l‘eglgmsozfﬁemtlcﬁﬁcbt@l‘) f the
n.afirs or

. t

Tt Bk TR PEC PR BNEB BT P G Bl T

thapend gt vepsifofinled b eneficirhip emaeyta-comnefition SCIRY m@ﬂﬁmpmtmabﬁ“ ipggles one

of khah &rh;%sﬁ(ﬁ@ Qi 2p 0k BUOK IMPIANEINGEAA TERLAS digtussed above, along with a
S ur f tacr(]ntltalgs n% engrgsp gg&pg qct(: gl?% 2o purthernI l:o on%x:r)f nd fully

t’i one et ween sur ace
de%nlnd S(‘BF@ At ‘?:P@}“’P‘FOB ﬁ“bf%‘m No0¥4Yor ti on 136
mmuﬁenumﬁﬁ&gmhaeadheenamm&ﬁ<f@k®e$mmenmsen thotudfac®6t @mppnent

nsésha%elj g é)ld ?F tin{égto %E@ﬁ#lﬂlmterﬁ& Cﬁov;dnxg dﬂoﬂmg PRI 1ﬁg‘mH§gt r@a'iehﬁ Iw1th a

IS soll ecli f 1. .conp
viflgaed G e it e ?rprs‘rpﬁ?s i P RS orve
sutfdqient [cpnepaieok, Pfvasla asia, sarfactapyodmpaentirieia (HCR) sub-n@thgleQ ﬁ)en the second
poﬁigp%?e%gd ﬁrzl§1§ suh@eﬁnﬁﬁmﬁfnénk epkeidd (SQD) sliltlﬁortlﬁiﬂ 1k7. netiDasib-Pdrtion 137 is

poHté ged%elf\vreen surfaﬁeelﬁlcaggp([jﬂ Qu‘i) rgonrﬁg egé[? sub- p(;rr!1 101 15@ %ﬁu@teﬂge Qiﬂgum
forces between mold 36 and the nnprmtmg material, once the imprinting material is solidified.

Specifically, the surfactant component has opposed ends. When the imprinting material is in the liquid
phase, i.e., polymerizable, one of the opposed ends has an affinity for the bulk material included in the

imprinting material. The remaining end has a fluorine component.
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[0042] Referring to FIGS. 4 and 5, as a result of the
affinity for the bulk material, the surfactant
conmponent is orientated so that the fluorine conponent
extends froman air-liquid interface defined by the
inmprinting material and the surroundi ng anbi ent.

[ 0043] Upon solidification of the inprinting material,
a first portion of the inprinting material 5 generates

[Oogﬂ:: Zr %egxlng tcc))sl“g('gﬁd élafl$ ? %SOQ gcs of ‘%hle %{}mlﬁgl;for tge %k{qgartelnglt {hg]%ufactant
cormondhcit eietfighse B8 elfHoRSE hopgERKer ¥ e ardgutr{Reseifined by the
im;frﬁﬁdg%iemaé&eamdunmagﬁbﬁﬁ Lanel la 60 results fromthe

[OOtQ :S g n lsj%glﬁca{?o%aotfl ﬂ%r}?ggmﬂg@gm{rlap Q rﬁ'rsm gorg(ﬁrm %elglb%uﬁé’]matenal

s stron
sensrties e FOPCseopd m%%fuﬂﬁgm%%%kﬁ‘éaagﬁ@f‘&ééehe R g
shotvi @s haratioa tsh. olmblD. 60 Bpegtiohdd betvtey forfiatipmtandmold8p. hamellp ¢ rgults
fro{%rlﬁje d&&&@@ﬁ:d%&%ﬁ SElmS inglese @%pélﬁﬂ §4he Sirdab-fRiicadBE T EsncliD60

preéedtﬁ &iroag @ %%swg st PR t} éem& ev%lo?eﬁ %et een mold goe an&%orglglog éO Slpemﬁcally
frteioe Y s 66 msipidkobared s 1 18 64 ko G i Bad 6% Pify? first
adile8&ESFortd) Bie N RIh&EGO §iBstraxel IeGikhoNsedofd Besiodreal Lasllyl 60 resut® incthe

ﬁrs?’adhesmx forcg be?n%‘ %elssl t%{an Eh% RN gd 09 %rge ok@ruuﬁ) 'ilaoﬁQs Vx\(ﬁv lJe €asily removed

trons an force re t %6}g from.
frogle’mrtm é° YFB‘P almgeﬂf%\%%‘%@%ﬁ??"’%?et ﬂfﬁ‘ifﬁ‘ﬁl“‘fdo‘i’ 8 ‘“o‘ﬁ" g
AlBdeMPmaiidnl30 Bisithen Gah $idicn beingabttemedn @ shoulil be wwitrostpbdithds side 62 may be
iR RLS Eggp that side 62 may be smoot h, if not planar.
[0 Oéégg (e)?gFtu.]@hE}l'Jngﬁg}ef FI%E@O it éq d)ogggtub gaBeréte 1amelia %O goo%st? pel (?lSﬁ)!:)Sgd between
forfngtiomad #ndryubBiBricaiddl This eyt pezpelievad for wrnglc rbaypvéy@gafemﬂnwfé@ml to
moﬁd% aﬁ%ﬁa@&@ﬂm@ﬂy daMacaspRlitgidRgr wiipihé ibiidiige mARdrieiioh Abld 5@ himbis channer,

it can bc saldt ﬂs]alfl kt]orrnagxl’lne % Lv?ﬁ be%rlémicdcp %%CDSIMPC%E %@Ln% tﬁ&zbow tela I'nlal@ 36 or

eria hi s nmanne r, can
e epon Hih g TS JerapitltSioBd BT e g VS e
imprintii| haeriBl0depdditbd t drlofimpdlypin-oeatiglg techmiphal, 86ilap bifigerlys teprm¢ngzation of

ma%gals &é&ﬁnﬁ\éﬁ%ﬁ R rde wﬁﬁ)lle%g@{blsg;ﬁgltb%gﬁm 8§ hrdkechnd and SCD sub-portion

237. n‘%‘?‘is ﬁllﬂlq ﬁﬁmﬁjaiogfhg iifurﬁ.g%lo]g quéralc% H.B(rn syveraE fa\é\glls nl{lctlulamﬁ %he s1ze of
molegudda i el egypostionriakdathe Yichsily obibe efm@@ﬁﬁl‘%np?latalf@hseﬁﬁt’lds i netdod to
acliBL BE if@éxﬁenﬁﬁ&lﬁf&can&fof &Jﬁ'@&ﬁhoﬁ RittHlistasitytoeloty LcH. @BpEC tvith ascosity

SR, 5D RO o 236 and second. And, SR sub- por i or
in FRE© Plﬁ%w?ém‘“?ug f urcation is
[Mﬁépendéﬁﬁbﬁﬁ&ﬁmgﬁvhﬁ%wm%é%¥aﬁ@bqom@VﬁﬁﬂﬁngW@ Spryseregins of
lank04 60CaH (Bifnet Bant diters, AR GGetek@me @aa3e, hihdla 90 YOS ialisynt @fan tiwemely
m C es is Lo AR Gorkh RicRSNIABY Rsult of
5 @ﬁ&?@%&&%m%g%@% Wt R @9@9@55 Sofif oRSNIABY Rsult

r ement grcation of ositio
the thigrep SRR &gy Dornd i DeeErd ol Pt T F%ﬁgmmaﬂon of
fortnlu@n (01 okh edbsraef42 afy olvavweSpesilicallanpor @ppeﬁupreofanﬂﬂde% Beegerd is

suttjé&tef'f %‘é%&pﬁhnoﬁkoﬂéé 'F? a{agml‘d K ishasuhsen a@hlﬁ@,@&&ﬂ% 6l mold 36 and
however , i e n|f

G R VPR B d BT ARG | LR O a0 el o
Dug dorthe @xtence 1vf lamellae§ scopatien | fprep %Gymﬁalgy e 2 gEetle tiahisdgts than the
ma@ﬁﬂhﬂe%ﬁﬁll alfhoSkgHbrbe HR B616iM oG BonGD addlbstta@p| Biiveves with Beedusi®n, or
absence qf i g?l tloecal% rat?on f(gce%oﬂxg}aﬁbroé% thpm ?\ﬁlﬂ@‘(}f 1941 a’él%nnf@rc@l*‘ A-

I nner reglons of S % b

Byepslliiess VBt rgﬁsaémeaheefefces reEtidr £ B r%%e?aPBPm %Paéﬁh e s
of 30 formation 50 from substrate 42 may occur.
Specifically, upon separation of nold 36, formation 50
is subjected to a separation force Fs. Separation
force Fs is attributable toa pul ling force Fp on nold
36 and adhering forces, e.g., Van der Wal s forces,
between formation 50 and nold 36 as reduced by | anel | a
60. Due to the presence of |anella 60 separation force
Fs typically has a magnitude that is |less than the
magni tude of an adhering force FA between formation 50
and substrate 42. However, with the reduction, or
35absence, of lanella 60, |ocal separation force Fs
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[0046] Referring to FIG 7, in the presence of primer

| ayer 45, a nore conplex situation exists due to the
presence of two interfaces 66 and 68. At a first
interface 66 a rust adhering force F3 is present
between 5 prinmer |ayer 45 and formation 50. At a
second interface 68 a second adhering force, F23 is
present between primer layer 45 and wafer 47. It is

desired th t he separatjon.force.F e nj t.ude. . .
exi e & PELL TN TEE Lol e | RO BT L P A o i
subdpiiheabsentd Tas lbads g distpreianianrios dqlqmam} of fimetiar &% gom gypstrate 42.
[0@1@]5 en Cﬁofenﬁlﬁg td FAB i e H&encAd phithes GtS 82 Bl mab eplex S@Piar &isis O to
the opresence of grvonqe{fa?es 6631ﬁ(¥g8| %I t m%@c(a gé"ﬁﬂstta&grmgm I F 1991%6& f)etween

orces and
oriras 96 4 OPLATHIEE Sorf bR LT S FORSFHE Ty P peveen
priftr, laypi 45BY wdf @Y B 1t i Besad ot thidseppfagion fade Byhave @tnhgnmﬁdg 047 [y ghan

eithdr gd%@rﬂl& fokc@svle QrIleo nfllck@\q:y Q&% vahitlo&% th@tﬁl@llngé 10T ztbts'bﬁce of lamella 60, as
dlqc§§;g Frgogqggeh?aglpﬁ I%?T]aq,[engy ﬁlm ag(gegplror%% Sl\éegr%a 1¥ tu{e o? one mgbo{%rok zyggermg
fopoes@bat Fi. [Thiy mayirase dejamizptior of fermetion Sfepmoprimgr ‘%Y@Hé»rprlﬁ@' layer 45 from
wit@btEso0f the first and second interface,

[0|542]s€|ez{v'vl \é?else%t’ 1nve1irlt1%n %r Qs 1? %&?dg tﬁerhglarﬁlgaqgr[ _Iﬁwlegnnefn%gdeab(l):v% by

uctuati ons.
foygiepeimer|iayg P frorma Pgerl Wﬁ%%?&b@&ﬁﬁ% fi oy PR gpggie F2 adbering
fofc@rofie Silst 8 @cél:ﬁ ilxod Srepictivelyt @¢ fraapee tHa6the pepaation foet Rearyiew of
la llLl e ﬂluﬁ%ﬁ)qls {7 gnd]c ]Qﬁngialg};elo'ﬂi i® Q)rme@%romlcl)m@&ion lthaforms strong

boﬂeﬁéy\lleet% 'i]‘fflc?g: 1tee.: li\fgx%afe.wmnferdg?r 4ggnd6‘?{gxgtg? 50, as WCH as LE, Ee%wee{l mterlece 66,
prizenyce#b el wint4s, Thheornosifivo siay iendd nl@l Qﬁ d’@%e ?Pﬁ’éonems In some
enfHTRARAR co gtlJﬁQﬁoﬁlﬁdd b CGIQQO%B anfl MEiBArt RO BtNERI@EBert Matmay

uﬁe\é fﬁ ms%nce ha P}%go )?’SIS reiac§o c %ﬂ ﬁe grcs%nt Q%g)lg laXtEélcﬁl b’ét@«@a%hﬂ?é? 1ayer 45

e presen t ween prinmer |aye
and Brpgtien F00 fet IP‘GTFFWS@ igyfhe ferwltsof cqv{gnk pendipge Leeroyalent bRR'S befween e
comB&itibd fropfwhh prathe Rfer Mnﬁnﬂeg and ithe @omposiiow Bbnewitichifgme®n 50 is formed

ar&p SES%@ e&hh%s%ﬁ b%\gecrg%%et Angd \t/Jf(Q Wl x\ﬁ‘grl ve gch{yléd E@Jug}l ﬁy §de ofNarious

e Co 08|t|on orna

m‘?CEﬂﬂF*BSr e Hychamispeaay felude g i 8‘%‘?5 ‘g%‘te&g%’e‘b‘ "i°r?%‘?°s‘f1°nrh°m which
priffor layachSvisfbrerd 24 thenagterbiefroaothick weldt 47 Frfomeh Aamaﬂv%yeor@faddmon to,

thé/ %iléﬂ“&n&%@ﬂ@wn&m&y bd RERE bOR&H ?19 b&ﬁﬁﬁsn[mﬁorh %ﬂcﬁlgﬁner layer 45 is
en | (0]
g rflarlfél?lq.ﬁ)gl v%lcqelgfer ?It ormed Il?tmaa%(z%p %ﬂ &1 aﬁ’(ﬂm l;o gﬂ: covalent

or ned
bom @mm i RIS by e bmee i AP0y 0% ik e e 45 i
forkd8l kol k1 Matkr@] frdnlehidh Ofad 42 Ii];tforhﬂil’iﬂls be dcki¢vedvishiomsOgn e Wadieforces.
[Ogégf e d%ﬁ‘lg z\iléﬁ g\gd %ﬂﬂ&g I;rcﬁlgsﬁ)ln gllm%p laIlel; %om c&gpogﬁ nlﬁﬁ{ mJlu@éé%ﬁe or

rial” fromwhich wafer 47 is

mW@WW@EmmﬁPF@Fh%WFV§F§SmEW“|n addition to, the coval ent

bonds, and/or the ionic bonds or both, adhesion

bet ween t he conypsi tion x%on1mh|ch prixjer layer 45 is

f or ne—aRd—t material fr -eh—Waf er 47 i X'foRfed-W

may be achi evedas s- a- vEsmvan der \Wal%-f or ces.

[0048] This.is achi eved by fornH?g adhesi on primer

| ayer 45 floma conmposition th i ncl udes one or nore
C&@H&Qm& a@&ﬁ&f @iﬂkMaﬂéﬁﬂd‘y&&ﬁﬂﬁt @ﬂp{ﬂ&tsflplll loOMISAr combinations thereof.

Com(S)o ents I an&'l? mcﬁliie a ftl}s %dallﬁggc%llcpeQd ﬁ%ﬂ arfﬁl(er ér%)sf)?lt( RW) 'ﬁﬁh%q& in

her eo
coeeméﬂém 1§ th firs{ epd m%Yﬁ’EI thpyeht of 45 dqclydiee ‘Q‘ F%nr"éhf Bt C%i‘ of component
second end, and a linker group (R R, R'). For
I nst ance, in conponents | and |1, the first end may be
t hought of as incl uding Yx'28,, while the first end of
conponent
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[1l may be thought of as including W Simlarly, in
Conponents | and |11, the second end nay be thought of
as including X . [0049]In conmponents | and H above,

X is a functional group that may bond covalently with
the 5inmprinting nonomer (polynerizable material)
during activation such as, for instance, W
irradiation For an acryl ate based inprinting nononer,

IIImg{IP] K(?l% Pfcas ﬁlfhb(tuﬁ% 8%6%81 an o{r:lnC(I; xlbtslnlgaﬁglgl,o']gg SC?O_(ir;ld e%d gxay tie thought

ofaoidingX¥. i s a tetraval ent aton1|ncluding, but not
limted to, Si, and X is a functional group (for

(% pstan e ’i‘e“‘(g dqg %ge P a\@@d&ﬂ% @JOLPOMQ nwﬁmaf eSS it the

0 be roxyl rouglg?é. E
1%%%&19@1*?{ g m%@%e “%fef“’r‘P duping "‘F‘Wﬁﬂ"f‘ FIET Fgfosmatey QY Bradigion. For
anfaﬁylm tased oupehtafhoronerdX’ 1Ry i bhintahe, @ adygic gatrer a ingthacrylic group.

Ub odi ﬂ‘é‘&x‘i&%n chi1 MB&Ih a%vé Y isd tctra%lcgﬁ%mbﬁ:ludxﬁé) but hdd 8hi@B &ESi, and

e L
OH. nBHleUrpdraxe, grofp Fingtubsequentiirivast wirk thF @WWW@ SURFieg ﬁéfo’("f gpgovalent bond
with gt s@lﬁ@e@a I ermbodméitih @hicY T S'B,)X Bybe b iastindeQOCERUHOCHIHS, -Cl, -

E(@Gk{ I)-q comr?gt}egﬁc'; h ng Ilf]]; Qr[d nln 1Q§& NG e 10, 3am§l{1‘s'i\)‘e aﬁ ﬁtgﬂ:ﬁ mfhber of

ecul es |1 n hési on
legying ERRYDS |(fary1eﬁ1an°% hcr3e%¥§’Pfrf@ =t P @y plow o fh““é?ﬂc %‘Pf@st? Bfbge (for
indtdn@, achtes oDNsupstrhteyRnid/dr sy@ler indledilaein Shy rafileg@ poifnert liyer, increasing the

stré'}éﬁ)l%F &i@etmgn of ilhé Lcﬁlgﬁn"lr %ﬁr&r ﬁﬁ‘pg %@ @Rttaé 0!' the slxllstrat@ n d Il a b ove,

I'S genera ctiye whi ch. fu fil
oSSRt TUEASH) S SR e UL L R o
tetrppajentyequirdmgyt of Yaslh spme embogdimeris, ﬁylpy lgffefurﬁtancf GOBHhyljErup-

[06391TPO nﬁ Q&r@oﬁcnts t, I, ana ﬂdabb\‘e] wada\hQdic de&naﬁgﬂouﬁ @iatChia@ react or interact

unci r | t ric aci
lmfz s&strage F)me €1n lfnﬁ é RNGQC%& n%[an rl:targgx?l?c aCIWOIt Jﬁos ho id,

Wl h HIpPI
Mpr 1 Nti NG substrate. onE e I'ment s,
e@ nstance carboxylic acid or phosphoric aC|d etc
[0688] 005 [cbifipoficalD Al emitIH abave, IR, R’, ammRiﬁdh@&mgmmsd%hdﬁ&mmamgm

ca rs T u e, 1-TY 8@l carbons
T}szu{ 1 Lsgre he%{;eg&asmmgb Eﬁfam o, e akdise, 1Ty & bo

rocar bon ase

r
B
a vaddtskof Factors pelypking, betraiiimated to lehdtty rigiditg cendior hend direpgtiee) pishe linker group

[0@51]0 mat 1nQ01ﬂ)()&Ht9t§3nd II/chlvé mﬂele@é'd@gﬁltn%ym@@eaahﬂ 5f2R edd @f cofponent

ors, | U

coingcﬁ nt? %Xndq{ bfor dns&ance the In 7(% bongle mtatenap géni’l‘l hl"ﬂ ;uESQ'a%QZ is formed to
adhqrtntk@q’fo Yyrioopep @%@]t bvrﬁ tb@@wﬁb ipais pepd |ther§w PWO&BW@ Waglsjforees
with@heaGirREoftiR st Ifis GhPtSacki@acdile@lf oohdigelye Mbht 8f if X is a leaving

gr?c_ﬁ? ?g?ogse&éc}xrgc\?lﬂy gegmﬁrptﬁpgmfacé&qhe SJT;bs&afteo i thlg éﬁ@mﬁx@l’t at:lnﬁucal reactlon

nmat er | al rom wh @%’ Fgﬁ h
infolying e gne @5 Xepdpiesy Yo o BITeRsY o {57 mcwgle‘ﬁ f“f%%fﬁ’& c
subshee.ewi th, ionic bond therewith, and/or Van der Waal s

[065@{1 c eSIn\é\ﬂoﬁlb elab R, f ﬁ&:ﬁon@lf grt)l.lﬁﬁ xS H}bﬁ rddifte ﬁ[hheS crBBYnkR an
| eve dire

pog'glwimﬁ)é Teacions 6? td&}glgﬁ) 8%m a er I r e}é)fltftlona?gougf fna V& t%chhtat%p%ly%enzatmn
ang grpsh-dinkang &rf resppree '8 @b@tvfamn@neray ribat diffess %@FCHCWW enexgy in 1esponsc to
wmmﬁ@bnal’ Q@@i dr&ﬁrehoﬂ Viak Xifuhgiohdd grolpe A fadlitadd cro¥s-lakih®atsnocules

in gnme]{ E errTHSC F ref[%nse % L&SCQO Ih%mef}; Oy Ltl%ll;!i‘i grgﬁ?)pfdl a%é’keﬁe@te& YD Bcilitate

trate I n some enbadi ment s,
crqsamctl?noﬁtalsubgffawﬁ élﬂ%g*rrﬁ‘gfhaﬁa?’% Pﬂﬁ‘dﬁ’ﬁ W optyjimitghtor 1) direct reaction with
madriaiSTHonl Whik fugstraen @2 peo foynigyr 1) zredction nwitheast-lingersmadculadbithsd brking

primer layer 45. X functional groups may facilitate
pol yneri zation and cross-linking in response to an
activation energy that diffels fromthe activation
energy in response to which X functional groups
cross-react. The X functional groups may facilitate
cross-1linking of nolecul es
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35 in prinmer |layer 45 in response to exposure to
thermal energy. Functional groups X are selected to
facilitate cross-reaction with substrate 42 through
mechani sms i ncluding but not limted to: 1) direct
reaction with material fromwhich substrate 42 is
formed; 2) reaction with cross-linker nolecules with a
Iinking functional group of the cross- Iinker reacting

ubstrate 4 tLon. of .
ﬁulfp%glsgrqu? ﬂf{é{xe cgossolf rrcia%ﬁgg w]tt}/su stratﬁ% l3) opo{yﬁ 10F] of and crosfs linking of
primg] lexsudsess tof chaing «pf. ngolegigs of élﬁ"gteﬁ It nigie bﬁ@v@peﬁp@doqneft between
o@netlibﬁ 8¢ (polbﬁetrms%eﬁ!) @SRtk bOsibskdle 2pal YyTewing of Xy ellor Yawdchieve 1-3
b erRE SRl nSURRLLALE éa%hereqm%s%)fﬁ §alignef X to al low

ows t he pol L .
iquéJy or o6t bnd BB S Bt oA A SIS B et
mdierif) 3o wihiah DEwp@Ise (Holyméricdanel) ib fotmed pcfore, 2 Malepidomsdlicwbrtveseh. The

fuﬁc@ongiﬁ)mf & &518%%5%@9& do @R MistrBictioh &c@@&dﬂ%lyﬁéﬁtﬁn of formation

e
> 0f of ?ﬁ?ﬂ‘%’tt?f Sfl?ﬁ‘?ﬁmgh‘&%\/‘gf%?w Scb%ﬁed’ gﬂ‘?er eb % v?/% esqlcs O?ﬁ Eholynlabic
meftegipl Goin higl formptian B0 fpplemexic lagendufprmeds Teseme pirtodimet. X ds hepen to react
w1ﬁrt&5t§ncﬁ&aqg§cju§krbf @6 GHhipdsifibid Mo GvhR foywimibn 28k fddmedOfFor example, were

fonnauorx‘:[%{) g‘{)rm%iqg)m zﬁ%lata n(ogdcf‘r% t rh%emc%ﬁé gc?}hl: %ypé‘tth %CJT 'rre{ﬂﬁ:l'yhc

racteri’stics of the i
grcyeq mrwaw@wt@f Pl CORVBHGTE O OFHE P maige S0 Asa st
X (ﬁpﬁttoyn@bupe crbsayeext Jn rdsgonde@r anvation bueh ssofmsnsende odifavrelet fradiatiox!

[065§] ch Of RS ink ) FIERG Lnal anvgxénlﬁlay?\exlt{ MRELLIGBRIve &frr@b@@A @fat may be

the conposition from wh

eﬂek?m form RRBFTYPS Pt %ﬂﬁen%fd’f f°8Pﬁ%%“a5°3?%%nf9m§ g %‘ngﬁ{m
inqirdpsoprElPymetylringlioxysipot (Gdlest.drer, Ylofrigiowny P4gy P‘\Cfélf”W@F‘hyhﬂﬁﬂh%Wlm
ha$¥ed DRy ktuenu@r oups, and/or functional groups that may

copol ynerize with acrylic. groups in formation 50. As a

result, X functional gr ps cross-react in response

to activation such assf i nstance, ultraviol et

radi ati on. [0057] Ref er M'ng 00 FISE®QCHs)and 8 an

B e
finpti@slerrom72d0f = Bois ﬁmetihw leg‘ongtzaun@owbﬁ %@WQ*@WBLBEW‘OM] groups 70
b LERbled toRdEloblEbRSdsBE BatkBonY BBRipbieht bf linkee ka@ysi | ane

[0%%' es}ui?fll nc%li;(%? rettﬂrgr?si%me ’mtfrt )ﬂash mt of about ?0°? has a boiling point of

oxysl | ane | ow ng o,
abeygt r d?ﬁf@»r @ @pouisj F0pgHloyyr3” than e B ‘ mﬁ uﬁ&”f“l diﬁalmd@‘ia WP
tet@ﬁﬂwbdﬁﬁchaﬁdsﬂlahe (a?oftu RAtds©nsling tynofagar (SAdH.AWhing) istinevn in the art to be

prﬁgbllen @ nﬁﬁf»cetfeéu%lc to 1:@:9 thzz(bgmg %Erﬁt@@ Ry valliOketing 211 fifladhesion
eavi nsgﬁgé{g%g bound to Y (tetraval ent

m‘gﬁmemﬁ? Lh%fia‘fﬂ&iﬂ% ‘\éﬁ‘f“[’fb %o 72 are coupled to
[0@PPOsSi Agsherds FisE 8.dadsbrok bonenct Gfrivdndshene grbdpjaigee A shridagkbone
con&)ﬂex{t QEPRIARY k’oa?ﬁx myclnﬁlrgrdﬁ&t @%M%drea@@:cly\/\keﬁdhn@ nfoleasdigy to

br%? ! hgg)% oagnd %g%) 1ona1 %réulp?,' EP ollof' sq%apa?!)nn t Th%Iefo%bgléﬁongﬂbqg(bone
cotnpdnefs @;yf ireyése @ staonaer gihgsion P’é‘t‘ef bwfy arrdd% f*wei% aSHIET BUF PYyign the

polymEMES) meteaf ard SEesibdhid gha@Nalzay@tkbdnSAMnonanhi Bhsoing ekimdimeants,
acla{&x;naﬁ%l ret&oxgrs(ﬂﬁrp, gia)zb%\(l%@ QJ mﬂ?ﬁﬁ%&n&lqal:@/e colrrIpOLH@V be

fg[ggerature Iom;wpf&t b
(0%t i nfpfegtne © K gfsaa h"é‘% P oﬂO‘Pfé U TErEp sreac g pgmpound T that may be
enfp@gddltd foat ririmer 14ylretSraropreseheqd SirpitionsOpeiog brsed ) BBIYY M4 TERIAL
mélt(‘_l&%ylbﬁplgéy@'xchﬁmmﬁ&qgg&ﬂ Bic. SOARR 1L Milowiflk strit@kdides one
carbon atom A short backbone conponent may hold the
X and X functional groups together nore securely,
requiring nore energy to brédk the X' and X functiona
groups apart during nold separation. Therefore, a
shorter backbone 30 conponent nay provide a stronger
adhesion prinmer layer and may therefore a stronger
bond between the polynerized material and the
substrate than a | onger backbone conponent. In sone
enbodi nents, acryl oxynethyltriethoxysilane my be used
as nultl-functlonal reactlve conpound L

P — p— e~~~
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enpl oyed to formprinmer layer 45 in the presence of

formati on 50 being formed from BULK MATERI AL

35i ncl udes acryl oxypropyltrichlorosilane ((iciest,

Inc.) that has the follow ng structure: The X

functional group 76 provides acrylic functionality for

bonding with inprinting material. The X functi onal

group 78 (n = 3) includes three -C | eaving groups

bound to Y (tetravalent Si). Functional 5groups 76 and

78 are coupled to opposi ends of a backbone

conponent 80. Backbo C opent i ncl udes three

carbon atons. [0061]Re err@M.Clg? and 10,

anot her multi-functional reactive conpound | that may

be enmpl oyed to formprinmer |layer 45 in the presence of
The 7 FrattiomheB® 76 eromidesfaoylivdehcfionditn fBUoRding B Rppotine fefetithe She X
ﬁl@%lalc%)ﬁp F® Q%L §)Fih<ﬂ[ﬁ&shﬁ}¥ey@i leant® sfofbstoirde Y Metratgithk 8, Fubtjonal

Lh 6, ’?8 the fle%ltl OWIosgl eg’ rtu é:lgaclfitrbgn:e ch %?ent SOTlﬁgck 'ne companent 80
EPEH T ORAT Grovtp” F8°Br SV des acryl'l ¢ runctional 1ty for
indhderdiresgarbintelms- npri nt i ng material. The X functi onal
[0GIPUP Referfng t& FR)S. 7 Akl 100 @sthérhfidefufvbdaDxeactitecaampongl gho ups be

~ | i uPsUSRMADERIAL

AL ol B QLR e o e
in i H PO SRR A BT TR BT R e

carbon atons. 15[0062] Referring to FIGS. 7 and 11, a

mul ti-functional reacti]&e conmpound I T that may be

enpl oyed to form pr e N ; resence of
formati on 50 being for nedm I(?/%j? | AL i ncl udes
Tht X2 flattBhal Erowpet paxii&iakrylBetideamdity Bt ehndigwithtilprintidgapstetifie The X
ﬁ:%cﬁ&nhl%ﬁ‘& (§ L 5%&&&55%66@%@)1&55{! érougg bo(uQQ(F—g: gétﬁyalent S-llih €undfional

unct1 onal groups 88,gm = g% ag{l}d 0 ((S,n = %alkpoglegodeonet%
SRy Lerntit Fo Pl APAYE §P AP BB FOPR Y B0 CrePPaihPest
inGidys theeervarbaneoab. gr oups 88 and 90 are coupled to
(08P OS | RGer&RAsFIas. 7andAcCkRaRamnaoRPRASH coftbundBaEH Bayie employed

to ?o%nngr%]e? ?agfer gl inI ﬂgzchlreléje%gesof o\l\ngatignago%gg %}n%gﬁbm BULK MATERIAL includes

1,2-bis(trimethoxysilyl)ethane (Aldrich) that has the following structure:
(CH50),SV Si(OCH3)5

The X functional groups 88 (m = 3) and 90 (n = 3) include three methoxy leaving groups bound to Y
(tetravalent Si). Functional groups 88 and 90 are coupled to opposing ends of a backbone component 94,
Backbone component 94 includes two carbon atoms.

[0063] Referring to FIGS. 7 and 12, a multi-functional reactive compound II that may be employed
to form primer layer 45 in the presence of formation 50 being formed from BULK MATERIAL includes
1,6-bis(trichlorosilyl)hexane (Aldrich) that has the following structure:

SN~
s SiCl,

The X functional groups 94 (m = 3) and 96 (n = 3) include three -Cl leaving groups bound to Y (tetravalent
Si). Functional groups 94 and 96 are coupled to opposing ends of a backbone component 98. Backbone
component 98 includes six carbon atoms.

[0064] In some embodiments, III may be, for example, acrylic acid (Aldrich), with the following

structure:

13
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[0063] Referring to FIGS. 7 and 12, a multi-functional
reactive conpound Il that may be enployed to form
prinmer |ayer 45 in the presence of formation 50 being
formed from BULK MATERI AL i ncl udes
1,6-bis(trichlorosilyl)hexane (A drich) that has the
follow ng structure: 013S. Si 013 25 The X functi onal
groups 94 (m= 3) and 96 (n = 3) include three -C
| eavi ng groups bound to Y (tetravalent Si). Functional
groups 94 and 96 are coupl ed opposi ng ends of a
backbone conponent 98. Bagkbo conponent 98 i ncl udes
si x carbon atons. [0064]|n Sone @itbodi nents, 11 may
be, for exanple, acrylic aci d (AI drich), with the
foll owi ng 30structure: [0 I n an_enbodi ne
(0¢8I o e p egbpdimeni, compppgptp 11 |=:1Pf1/°r 7 in g Juid pigfy e %’P%Cfeé with gsubstrate
dufpnit @Ring prossistidl adhers etgibesiot gindtilayengn the gibsxbE.nGheprayoemeress gay

1nc?1gg %‘;? %%ngdd? e V%ll JEFo%m Rbss Mdwh REheSH bﬁﬁ £384sBn prickClayer

any di
N
I, Bucildli S¥merp isrvwse albmeyveith LiteyX fvéigralitiein T aipwsi (e soys @a chpin pigader
fol 19 olHen@aaggolﬂaLdnl Il but not | and Il; | and Il but not

[046&] us e fmbolhmenp Utconppgxii-e{nholf atséaﬁem!m r%rr!cr la; ﬁpg ccln{a!:ted »WH @ Qurﬂe ofa

¥ ona
subpsiratq: glnietion of aa@erawaé Featipp beRtcemiBerinFplRyeR 60"]@6‘11‘39%% t‘faﬂ“rssaﬁe can
allo a Firsedidlofl bmpop&OGAH b todgon@d adiomba W, fuatigappop efvomphengil to

bo%‘tj 0@51%8&:3 %\Lagﬁt {oﬁyaﬁ§ of &roﬁ%fxn‘yaﬂQlEre\gaaW f&rtbs)ato %ie' rsiﬁlﬁﬁ@ @f ceain
Su

strate. nltlatIOPl t W%a X cth ethoxysilane or
emyedimgaisioritanch Pt *PAYR 1Y E SHBET ’i“cé a°r’1yd° E"H ys”“b PPEPE
acty @Ky pabylGmetaoxysilans ttheergipopdnts bonde erainother (a8 el rthecufiimhdm f‘m a
ne!wlork@cﬂgyi Er J()Bﬁg W fhb‘ BehdeQnat seERidp Iﬁémﬁb&lﬂﬁﬁ;ﬁﬁ WhicH thd pﬂn&iE] layer
I anc cova
cowenésé?c{) I S f:o ?O Cy‘meszat%on oflh I IYIh'(gS %qnanc% ﬁle worled pOtl)J;HéIQ)Uig S.

Su n cert
[0&tbodi h@ﬁtos of fhp chefnisaltreenion T & aqhifEdalop PFHRET thf%be?eaﬁng of the
prﬁﬁnlaﬂﬂ EtipSsition Gl el i@ty Irosoyeredbvyintnd, metethokyf Snifiadmpethohemical

reactcfon%e&x%ﬂﬁe [?‘Xllelt fa&eF%&rtﬂ)ggl(t}é§ Ialuﬁt'ﬂce subgula@ (E)PER&@@ Bét@eepgmﬁt B of

as the substrat
compet {af/Riseraserl hfier eratlichl bR T HE) ’giff‘?’%{&éﬂs nd W) of component
Tsidosd sugitceof tersuteinzn dpasen bt the Xitiinctonalilyeof pamippnets ¢f g grimer layer

coﬁ&!m&p &3t ﬁstdn&c hdd6lg of th@ﬂ'gne} layer G&rlszQloy ARy taBRbbridiig 6ff a flrst end of

cotrx%%n-}all IEH%/ I|II é? z? g.ﬁ 08 f)tt a sﬁb tpa?ehéﬁgctl( e{ m&)uectl% r@oruﬁhci%ﬁ{léng\%mups without
cawstyl b evgatioh of £ esponil eng pEpamponentsh prdll éfbet iseibouhiejteide the %emml?%’@ﬂ

[Od)@y er GLoROSIthdiQMispRe X0 funéilUIhS‘@ lr@atte durihg) a SIEITA an imprint lithography
pr()(,ess gor gg.ltr]lt%é ’the%( li'{le% ﬁl%ql Qr{ay J‘e?:ll ?dn@é w gxpBQJ% opﬁﬁﬁgh&ﬂlf the imprinting

reac ayer corrrposntl on._and thtg:f
maiqgipls fuety thet ”Eef%rﬁl?cﬂ%“ﬁléih efecomb%f%‘é e gPrimp BT eompgostipn Sggts to form
coCAOAPBIENYithl thamokdoaer i¢ rpolyeatzalld impfiftieg matenmb duing pflymerization to
fa(!ﬂﬁgé/ {3 A QHPL e the @@%I@ lay@r (ffdnfle%ltﬁoﬁlptﬂz doM¥her@fble material) and the

conmponent |1l and the surface of the substrate), does
supitt>af fect the X functionality of conponents of the
[0§9] mer Vireydepositorgs s idhisiom prinkp feyer ey errelicvechaigish gy Gfmitahwpor
deﬁcﬁﬂ&r méﬂﬁ}i' Rlowk leﬂbQﬁ' tdr Qﬁad'cf@-yapﬁﬁidﬁﬁtl(b&ﬁhg b&1¢hiOkd @ afvacusi oven or

w@ abtratf% & ? npc%rrrlg tlglf ertH a scmlcon uctor m!lnlu}aaurﬁ? g E ?hesorgg en@aodlmcnts an

or 1 ndirect unct. onal
adbsion pramer Ve hwpsﬂes)a ey hfgvaaoraz‘éié&thFaaPﬂ %‘rmgaa ERE SRISTEREsEs
ot e RGsSanl adi@kiod drilner(byaadompasifionhdy lve vdporizbd teyrai cprgbittatiaa okheating
functionality).
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25 [0068] In sone enbodi nents, the X functionality
reacts during a step in an inprint |ithography
process. For exanple, the X functionality may react
during UV exposure or irradiation of the inprinting
material, such that the X functionality of conponents
of the prinmer |ayer conposition reacts to form
covalent bonds with the nonomer in the polynerizable

am% g I;:olfdln;{relén g%;;[ggr Ll (&c%(y 1rt1l)n2% n%e 1 &geuh ot%% terlnboo Tnen%sé arml aéih Slmi/ %nmer
laygsrf comppsitionf may rpe FW%‘PW‘P&@%W@FWﬁ‘?‘éWm&q c)arrlg_xmgs fUpfRas nitfogen or
argdk) SAJ Bsitnk 841 of AARAIn\APETIayelepaBbitidn@nNanbientgressae i@sbeofor instance,

lesp thar?glgoal ?5\5,%1' Fa%mp %mﬁo%grl Ey eadboﬁlﬂé Qé&ggat@'@%f 912 msﬁﬂlpnmer layer

osl tlon he art. or
commgltw&ﬁl@é e Is e abere PG 1t %fﬁoswefve%m%maé brder s fremmbs palipg et
of @¢ @fhesién printehlager tegngpokition \ip e rddamed preEwp gvirgpment \gr with g gas bubbling
tecﬁﬁ%ﬂ: conduct or nmanuf actur i ng process. In sone
[O(B(é] \C/) glplggq?r%éla ?Te%g grte eolgn r{n}ern I ra m'%ag %drhqu gn% I.Sl%l‘ ace of mystrate
by prhegies gapor dep@Biot-hdr Oéﬁrb@@PCh*mﬁtSs m s H’é@Ffo‘ﬁbe PR adiered
smluﬁéﬁ@d'uslﬁ@ Eﬁﬂﬂﬁ inbie QREEERYT 2 B@sta@ AGsukZ &hdm&y vapor@epadition.ad subsira® fnay

L&dy ur aces of a sul
gosa}loncg %n O mstance a gg %@gor ﬁl%\% lé{l)pglhtg %ﬂtzﬁgtwg oY B0 Kurt: f bstrate

oSition proces di nent s, .

suta@ﬁ%i %‘H““ﬁ‘ref"ﬁlér“"lh%& éﬁm“tféo‘?’rﬁ@gi"ﬂl% ‘hﬁﬁg‘}’s‘fi‘ée REES S ‘f°?88 ofyg first
sultiodbld ia RGotdherfacosrpiesulisiradn Thi eper depsitionent agabesoy priimeg &yer may
aIISUJ Ezﬁéﬂ%ﬁ)@es&{g A @M htes %&E@ﬂl l‘ehlﬁgxg Qﬁ'pmcesﬁrfg B SRRSO fer-to-wafer

priner %er CO[TE 1SI t%og tﬂ@’ I ent Fr essure may be,
Sp‘!‘1 6‘?""“‘?’5!???"‘3 BERVERHRRRY PRGR “RBS At B "N s onre
[0®fib odi Additipslly, Zapbraleropiting ofan ﬁﬁ)gqi(atpgrp@ lagggr mayallay AT Bge surfaces of
sutidfrdtd VB be Joﬁéﬁ&ﬁth @n éﬂﬁeﬁﬁ@ﬁhﬁd eyar Wilkyut betidleasBantifatidh caulsd\dtiring physical
co %acp ga substrat% 911(1) Slpltn I{:ga IH; appq%ﬁlg % W t§ncy§¥lpelpc%l1ékoéﬁﬁ{g a sma)aﬁ@%rocess

eésion pri ayer caonp OS|L 1
dain rrsiaiow B b SR 0B RHLHEHCEY O e il subsiantally
patalieh b hiug) gapbraiefostiicGiw@an RGN rimar Isenell éxibetd maeirctsring @fdouble-sided
meglg hig dﬂp mgé:nlatgqx(edlla ay GnpllBY dBRAdhenad ke ifoR&, fol hft@6€ cipact

trate chenm cal vapor deposition. I'n ot her
m%%ﬂ@ﬁ?ﬁ%ﬁ@§5”§$mﬂﬁﬂ§5|on prinmer |ayer may be adhered
[0078] si nEdnpeneepefsh ydiesiontpyier dayerrpompesiter ay O shogsh fog factors including,

bu%pﬁ{u{s@-toeﬁlﬁch&ﬁluﬁ Gnuﬁxhﬁiﬂl&a'or M&ﬁ(ﬁ[nctdﬁﬂpﬁdkfrl 2f0ip led¥th, linker rigidity,
M e 1490 2 Shel p jlin;
lm{% L{)fn%d ]S, e %(ﬁsm Oé—lx crosp 1 dens1 I’Yf (& rhvit)r Qlerf 2L 405 g\ty 'alﬂl bol g

vapor or nore surfaces of
rapestiss (TheeneSh A5 earliepen Rip Sl b BLEPRTIEH o s ier srop (o
ms&audenha@alaﬁt borAROGE fidkanidig). The, ssobwhdnahe bb efowe @rhagoahdrtigker
w1‘8fa s@? Ib{msdtbet% f)@&@ )@@tgxct natifes o'ﬂndsoﬁy EI(I@QI%CIQJ Etﬁ)ﬁg linker bond (for

subs vapor deposition o % g& £ vanor
ingfgpgepiaie oAt grwa? gy feﬁs%moaa‘t‘%?r’?‘”ﬁ?gd’e@s ?F‘aﬁg‘“%f‘f”e% By gEver
deposiesreby reduci ng the processing tinme required for

M@]f er - ]E)@ermgt@\fleré-p%ﬁ'&néh' & %ﬁlét@iﬁhd@l'ﬁ/@&&)‘éﬁ%&)f G dhtsiod Bikhdr Yayer
used to de 0Si I

cotnmliﬂ?f AHHY etes ] u?sqjmtesvlancq%i%np g élg’g éxlof %(ﬁ §1o ]Adheswe apé(ﬁ)emes of adhesion
orpei et cdmmgeeionsdeyribek O DURTS PSSP (i@ g g Processs and spin
cofiilR) Sl Jwitlg BontpltisBfof Gk edhiioh bf tBtosbhiess.on priner | ayer

[O(WI4 t ho u%O]&%SSH‘IBlLX ? 1s%%qtﬁ)%mt’8§&l a%o%&ﬁﬁtgmgwxilsn&e QM lmeQ(I_; 8) in

bstrate and spin-coating apparatus, for

1SqP’i‘?BaE1%lnFé9 COIQP%‘B‘?W%TP%W’Y REFRY a spin-coating process.
Adhesi on primer |layers may be vapor deposited on two
surfaces of a substrate that are substantially 20
paral |l el . Thus, vapor deposition of an adhesion priner
‘layer will faC|I|tate manuf & turing of doubl e-sided
nmedi a, including magnetic nmedi a. Exanpl es of

doubl e-si ded nmedi a may include, for instance, conpact
di scs, digital video discs, and hard discs.

[ 0072] Conponents of an adhesion priner |ayer
conposition may be chosen for factors including,
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but not limted to, functionality (nulti-functional or
nmono-functional), |inker group length, |inker

rigidity, 25 link bond strength(s), pH, cross-linking
density, reactivity, shelf life and/or stability, and
boiling tenperature. The strength of the adhesion

| ayer may be limted by properties of the |inker group
(for instance, the weakest bond in the |inker group).

Thus, osen to i .
ot LEREREOTBira TRk eotEiaf R P oD B Rl o
FIG.r{ O)sio freprappriob dhisreampesitiomwas eppbieddy fiip pie@ie: bond (f or
[0076)S T aNCEMPCSONBN A is@UNE0)Q 6,3 bortdMSipti-IFBe¢tive @Satidet(BAKC) @Briweg Brience,

Rogzb yd’g n&)\%@j ﬂit cb l%\% _9%‘](](%((: l;laglgse 4a gsscr&sp ﬁnkgl cgnfrlaaglwnh yarlQ)f(th aR&ibnal

oSItlo pertnments were dto
g@&?aﬁdﬁ@é“ﬁ&ﬁ 81ﬁﬁ@b%ﬁ??%ﬁ?ﬁﬂ“mvgfWﬁﬂ@mgﬂﬂ si on
[0qI7]i MEer CONBOSITIQN D dslides epsoxontcl Vagiews pf doRaiuiPd t @wiladly, from
Sche'ﬁ&{a%tg}gau@al Y ’m S%h(ggctad)aﬂgw ﬁbrk) AGhes bNEmABGIOEF (GyRE In@stries,

Incwelk?{q etS lléagtgrg)g JS'E ? e \%léd};nl 8{'?«19%45 é@ n% Irgd%s%r?crsllgc d Ipo%!np %C]l Cymel

sses
30§ {iFrand Gigeeti arrggombinddo \R}‘lm@m@eﬁ*ﬁwﬁ I%Pfi . GHSIPdFeand Cyeat is then
mt@dnaslh@ rappaﬁmiata@ 190MERAS of PN ASetate3 FM) Aot} GONRABE @bt la solgent

co m%ng of/f@ a%%g,?ﬁce&g éé&tB&SﬂQﬁEaMJn&FEAy%L@&WﬁW ane

I'n I'sopropano osi tion was
[0Bip| i eBlesp§idesi Jprreidaasiignm bich 3753 m@gﬂﬁ@r%‘?ﬁf’% were ip-jaged
with COMPOBITIONS 1206 §ehadserpnmpyivetdath vfeltehmyt@ off ﬂam@es(lomﬁirwsyf interfaces
66 (af?tl%‘“ﬁefdr@deﬂsﬁm o%Qx)mer bfdr 4550P6RRARASH the Q’ Q;ls §1d6§ leal@(ﬁédl ISPifically

was ap tin 0Q76] | 31
cah #7550 ex"&“%&’tdﬂt‘%?h é‘ﬁ‘f“ion ?ﬂé?cl[) egi Fve clgat ng\lafA § stides are
sul(sBp@ﬁans@(ﬂlt@ fcienized water,Rgtpyegwnq\;Eg))ropm@ Ja_nq_(gpq:g@ﬁq airppEn of fluid

folR@R Q. € stfeﬁﬁd)fﬁﬁrogeagdﬂ THeSa 6, DS Sash 41i0ds @1k bakadut 126 Tér 2Woukrd)

r box Lgnal 4 u
[0@%\/30 Jé((%\é&vé#@%n 0? gegv(gl o l'clsg f)ﬁd§s Q&'lo&ﬁ%{l @Q gzroannlggt ‘iechnlques
kngyp in [o07 ﬂoe@vﬁié@w-”mwzﬁewow R G Bpyposps chmies
kngWrairie @f Fos@iRarDSBIOANS band 2/ pailpbrdayfr46 im dSetre e glha dijdes on hot plates
at P& B W&M B o CJ)IQFOSIT IBN%%%@IQ@E@@ Yo dn&i%\ﬂ/thxglﬁéﬁ }hdes?eg hot plates at

r.es

IS%Qtf?rérngxalﬁa FNB FOIgﬁ(&SI’BIREI rgm l&)fer %}% ed abﬁﬁglga}lfles on I?(;t plates at
15p°Qcforst minates; I rother) Wordss@Raadd Sutrgcoated GRPRIBONE 1 ey et i<
Lgl'nglz&pﬂh) EBBMnked BE expOHHR 16 1B Rneaty. h&&%@nﬁ@]laye@ tirit8,| a drop of

%HIPEENqH?} ‘&%IOS ! pe% Qo a]é(?)nlteg{iﬁr 93%(& glge (Jf E‘E:QL glass slide.

I‘OXImi ceta Acetate is
[0G30] pro dthe BURYR MT@@H\(L 1%%‘??§?D§WIP% b%\feen two primer layers 45 by
havdng e g}ﬁkﬂ@%yaqanmy gl @mhmaeng(dﬁasbmamnmmmawmmﬁwm

M&Mp Of)%tgallyu)long[uggﬁsdl(goﬁ&g ob hE q’@ﬁglasﬁgﬁgs%ﬂemgﬂoyongﬂy to the
mmin the aterg | rensi on, . were

101}&]‘1’,511“&163‘{ <g 6hc remaining glass slide to form a “t” shape, with an over apping area Of about 25 x 25

mm. The BULK IMPRINTING MATERIAL is solidified, i.e., polymerized, and cross-linked by exposing

the two glass slides to actinic energy, such as broad band ultraviolet wavelengths, using a medium pressure

mercury UV lamp for 40 seconds at 20mW/cm? intensity.

[0081] To measure the strength of the adhesion, a four-point bending fixture was adopted for the
adhesion test and technique, similar to that described in “Measurement of Adhesive Force Between Mold
and Photocurable Resin in Imprint Technology” Japanese Journal of Applied Physics, Vol. 41 (2002) pp.
4194-4197. The maximum force/load was taken as the adhesion value. In the cases in which one of the

glass slides broke before delamination occurred or before the glass slides separated, the maximum
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with COWPOSI TIONS 1-2 to generate conparative data of
the strength of the adhesion forces of interfaces 66
and 68. Before deposition of priner |ayer 45 and
formati on 50 the glass slides are cl eaned.
Specifically 15each gl ass slide is exposed to Piranha
solution (H2SO4: 11202 = 2:1 by volune). The gl ass
slides are subsequently rinsed with de-ionized water,
forgeﬁpagﬁ%d%%%s Inamﬁor O 1on vaga h'H]e beam%gml%%( Qfgtg'erqn(go ]pé)boﬁ?m two gomts
B@H@n'thﬁb@$@demﬂhexghé§§m§WWd@§ware baked at 120C
[odsﬁar 2 et folrQOrHOcldYPRRkidd MSiesdritdd aboe, AEMPOSITERINSON i 3

dex?%lalfc’a%d ?Aﬂha{fﬁ}s Vﬁlﬁeégga%%uq by . CQ%J xﬂ&a&@&ﬁﬂé @B@I?O&@@W@ 1I ald 4

are deposited onto

resglfef! i rokrpidels)i bsfgredy e aghstgnges KR qﬁ@ﬂgsmzlbthg BEAT prppkine

(minh@maddbesiody ®ias GONMRA) B BNG 12 1b& NThu COMPORBTIONSalyaad 4 4&ndngfrated

adflbibiS8t 2OPestl B 9 uﬁé%tro% ér qg!?‘th@ﬁ]h&faﬁ o B ARBITEIONSDSad B Qfided Bmilar
m nut es. For ON 3, primer layer 45 is dried
copiioPhe gl ass sI i des on hot plates at 180C for 2

[0083Inut esfier Fgimi@IVRCBHTE NS Actylpy et rineopysilanes (fog GRMROFITION

1) GRs tohyer wp&;&& 8§ bieg Q8 nbithg PbEIIES Adbesidib Piopektids oS vapor-deposited

nut ot.her a.
Mﬁft 6%?’ anjr Were omgérr,d gl esmg%%f)&% Br sBiQ %aﬁg rC?I%/Ig(%SITIOé\IS
This deracgstiafiqqpugiiped W’é%% disisas tpplichRijigphi E}?Eﬁl glreecdrtiagioq s
Jofa/S CAljBixthBay&B(Ff sur&cdjfn,lN,% dqam@ &mpat@fwe@%&ﬁalgwmﬂh NEE| chi€ser without
bR AL i's applied to a center of a coated side of a
firs | ass sllde Te BULKII\/PRINFING 'EER
[0(?8§] t hel% a%avmhm %tc Bi’;s Sﬁeon a11 alummum %A alumifium
slidvcivpariiglyt dyesreg by Wris subbtayeqnd bpalerhieunt sfigs s w@.w@ql P@é@t Iflaaf‘c i Thgyhot
plddd Was %Q’&nﬂ&lrat o03d. GaNds aﬁlbﬁﬂetﬁhﬂ;&tﬂomﬂn&ﬁﬂswa- ERIbAbncovered

%41? chlhe alu; %m al%n g}\ t11 gv!a.sg) acid owyh%r %otlg Ih% g‘% raf tu:;dt ﬂgl idd lto@@tﬁn the

nds ‘ort axi s

vapsk g@tﬂﬁ“éedrbéﬁw b getﬂglFCh‘é‘B"rg’Pﬁ %@S‘t‘% O%ﬁh?ﬁ“ “fs‘ S%‘éfﬁéwerwef“ﬂ"e

aftetNl AMeE, laRipgbdi@l 1a hliden0 tonditiasl for 26 minuRSbefo8comusting ik @dhBidinKest.

Gl!is[svg& N N rx%ya:'xjéﬂlﬁlwe}esalﬁ Ql)alteqlvsfxth %g{loﬂymahylmlﬁé?ﬂdﬂ%é #E4 similar
cross-11nke y exposing t wo glass slides to

mZE i ni ¢ energy, such as broad band ul traviol et

[086aN el eingtahshubllsi ngpoa medisdunmivegss s e prbbledir frousy | anfl o

aclfyfaﬁynégy@l@l@t@(ﬁglﬁar@tm 20milY 01912 A 14 ®Sd $ayor dEIRES lide s PRAS UVel the

th d h
sul?s}rgz? ﬁnl‘d ethe §m163x6 fxg(éei;eqra% ; %? IhfornIS gﬁseeg éo{l%shtgtggs\xg'e tpeg @%ng ambient

copditiohsrfprdesethang P i baﬁore teendyctingrthecpdhien g5k (lasiiods Nt R figpgier were
als@ fcoaéaihﬁﬁdcxyﬁxyﬁermﬁmaakyﬂ&e inMBindlar iBmeand Phot ocur abl e
[O&g %qﬁhﬁ%éoﬁtco-ﬂ%gﬁ%ﬁg Xfas 5%@@@9:@ of sﬂll%sna%h e{ﬂgsed to ambient

Vol
sepﬁfah%ofw%fémfﬁawne\%ﬂgt%@éws‘a%w{)hgla%fdi*?éé““ A 5\?5‘? ﬁ‘%m"'t"l‘ N
brishrecae@8@CAMPORITIQN3.0ne of the gl ass slides broke

[O&@f or elnq%hﬁﬁ&ﬁétdmogﬁw § Gk sgﬂl 5ef 6f Qibdtlaes Gl 8HGsed to ambient

oShuop RS B, LR AL Ao
brisbpoeEEHESAMEORTIONA-poi nts is 60 nm The | oad was

[oGBpP! i ethe a&hcﬁdﬂﬁesﬁfg edauofd §. phcifg Ddrgef BULK IMBERINTING MATERIAL on
L0 & Qur.- ass rod was
thl coate(? lugs%r te gaB(s eosmo @f&l‘#%%%ﬂ% 20 Qﬁes SRR t}Iapﬁé gl d

descr 2 and ermnstrat ed
subsjapfialperngedivilar to fe (il pane of the e 4“[’%1“‘?““@?%0‘&%”“? &S S5t
ulk@Bki Bdatiol COVROGE FlaNS dbclarrd odl thd subetsite] sherd tasting lof thk @lass rod was

slide(s) before the true adhesi on was neasured.

Adhesion at the tinme of br eak| ng (m ni nrum adhesi on)

was nmeasured to be about 12 ¥bf. Thus, COMPOSI TI ONS 1

and 4 denonstrated adhesion of at |east about 3 times

stronger than the adhesion of COWPOSI TIONS 2 and 3

under simlar conditions. [0083]After prelimnary

di p-coating tests, acryloxynethyltrimethoxysilane

(from COVPCSI Tl ON
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10 1) was vapor deposited by bubbler and heating

nmet hods. Adhesi on properties of vapor-deposited

acryl oxynmet hyl tri met hoxysi | ane were conpared to

adhesi on properties of spin-coated COWPOSI TION 4. This

denonstration utilized 65 nmm glass discs as supplied

by H tachi d obal Storage Technol ogi es (San Jose, CA)

with 5 nm of surface Si'Ny coating. Substrates were

(L_Pa ke%n s%rﬁa ilorﬁx oI' t[ile %/S% r Y aaérsﬁblsnealie tt h otHe ad%glgncmjcg\g’«g récorded as
m@@bﬁ%ﬁﬂﬂéWW@@ﬁﬁ%SWﬁﬁ%ﬂméﬂﬁﬁpnun1sI|de t he al umi num

[o@st»]l de dn&ar RaKE fedtltddyin G0 &ir@ @f Dyut BHibs fos OEPOSITIEN | dabolit Bhibf for
the ?vlzilapon}ap olillnl]ne%oh qu Xg@l‘ﬁ 3)901§tl EK)J‘ 91@ %gbbgp m@lh&l?tamp Ia@t B 1ol ke sﬁ?@@oated

vas fmaintalne t the shear force of
OFTTHR fredIbgiet fhe ﬁ]ﬁf“ rf?fﬁe)fg CPMH@W@ ‘d‘? e Fedie e PHE
COMI’OGHwNaIi the Owetailtesionod the fyen of thepckpli GOMPOTHONA is| njogg: thgn 3.5 times of
thapéf?@)ﬁﬁloﬁ‘q‘ﬁm 3@9& Bhe tﬁli‘eﬁonsfb}&% s &s%ecd &b e bhudrdd M sg%; eto
aln e

[O({X@ s d e%&aé e%tx etd%] ? e oréxil g rt 35] %&‘ {of fgr-g%%glﬁ g(%agéé Wel;(Z@ﬁeﬁ 4,
[0098nDV ekbe E!ObOfoﬂPféSr of herprepzt i@vention eesesbscb@ew eFeplie rifiany changes
anCRAEHE IR Ty bOmadR @b 1’ Mitlorse BrbdabeveOdtilel weihihingwithivethe scope of the
mvexﬁlon Sllhgr&org gh%tSCOF (%f & §1V<{n9&§ho\ﬁthna b@ht&te@ W}héjdbm&%tldﬁ%ﬁnstead

coat € acr oxynet [tri S|Iag in a
shay]drp PG&fmwF&WH‘éﬁefm’fcemaPﬂﬁn %MO&W ‘&5 P Eauvalen
ni trogen was bubbl ed through 1 nL of
acryl oxynet hyl tri met hoxysilane in an 8 nL vial. Alid
Wi th a vapor delivery line was placed over the 25
substrate, and the substrate was exposed to vapor for
15-60 sec. Substrates were then exposed to anbi ent
conditions for less than 10 m n before conducting the
adhesion test. Gass rods wwth a 5 mmdi aneter were
al so coated with acryl oxynet hyltrinethoxysilane in a
simlar manner. [0086]1n a conparison, COWVPOSI TION 3
was spi n-coated on substrates and exposed to anbi ent
conditions for 20 m nutes before conducting the
adhesion test Gass rods with a 5 mmdi anmeter were 30
brush-coated with COMPCSI TION 3. [0087]In a
conpari son, COVPOSI TION 4 was spi n-coated on
substrates and exposed to anbient conditions for 20
m nut es before conducting the adhesion test. d ass
rods with a 5 nmdi aneter were brush-coated with
COMPCSI TI ON 4. [0088] The adhesion test was conducted
by placing a drop of BULK | MPRI NTI NG MATERI AL on 35
the coated substrate, and positioning a coated gl ass
rod on the substrate, such that the glass rod was
substantially perpendicular to the |ateral plane of
the substrate. The inprinting material was cured wth
ultraviolet radiation. Wth the glass rod anchored on
the substrate, shear testing of the glass rod was
perfornmed to assess adhesion of the glass rod to the
substrate. That is, the adhesion force was recorded as
the force required to shear the glass rod fromthe
substrate. [0089] Shear testing resulted in shear force
of about 35 I bf for COMPCSI TION 1 (about 37 | bf for
t he evaporation nmethod and about 33 | bf for the
bubbl er method), and and 10 | bf for spin-coated 5
COWPCSI TION 3. Although the shear force of COWPGOSI TI ON
1 is about 3.5 tinmes the shear force of COWPOSI Tl ON 3,
the true adhesion in the fo of the peel of
COWOSITION 1 is nore than 3.5 tinmes of that of
COVPOSI TION 3 once the friction forces is renmoved from
the shear force. [0090] Shear testing resulted in shear
force of about 30-40 | bf for the spin-coated
COWPCSI TION 4. [0091] The enbodi nents of the present
i nvention described above are exenplary. Many changes



10 and nodifications may be nmade to the disclosure
recited above, while remaining within the scope of the
i nvention. Therefore, the scope of the invention
should not be Iimted by the above description, but
i nstead should be determned with reference to the
appended clains along with their full scope of
equivalent. WHAT IS CLAIMED I'S: 1. A net hod
conpri si ng: (a) contacting a substrate with a
naI conponent, wherein the
“qbgyk$t¥u§g¢$%nal conponent conprises has a first end, a
second end, and a linker group between the first end
gg t he second end, wherein the first end conprises a
dSQMPLSIBE and the |inker group is - CHr:

( k) covah@Biingya bedaROvithe hatirfaNaioast coﬂ‘p@ﬁbrﬁf wh&em the multi-
first end of the nulti-functional c onent to th

functinmpkeampoaentsomprigisdias adhgsneip i?FPli‘Pe‘?n agbe linkgs cgfoup between the
first én?ﬁ) a}nﬁqg{ease%{}l{lcl én b%glleﬂlgthte I?i?st HE Q&H%ﬁég a‘?étratv!ﬂ%nt atom and the linker

uncti ona nmponent to a nmeri zabl e materi al
gnmﬁmpmﬂg—an i mprint I|thography process 2. The met hod of

| nisoRFHD R O o Shord OF s 0 S Bt Bpgeions

com;fbher&k@tﬂ@sub%ﬁ%t@lf&n& headnebibh pfikieclayanaid conponent has
a viscosity that is at nost_ about 100 cP. 4. Thﬁ nmet hod
Hi

of(ck| aicevalentiyh bending thresecard £0d 08 the subinfynctional; oggponent to a
polyléeryﬁsleqﬁ&tg‘?ﬂ dgfln%nﬁ rint nﬂﬂ%?%?ﬁ%?)ﬂ)o Redqul ti -functi onal

nponent i's acr xysi | ane. 6. The
nethod of claiml1, mhereln the nmulti-functiona
2. coﬁwomempd iof cmmy,l whemiat thy Imultidunasionali ¢oanenent gy boiling point

1, further conprising contacting the
that i i§ Ay rgﬁ(} gﬁ%ut%fﬁ‘!dn L

one or nore additional conponents.
8. The nethod of claim7, wherein one of the additional )
3. cohpanethbd of dail 12 whbied( theimudtiHoxot®hhlyqetpoaent has a viscosity that is

at most about 100 cP.
4. The method of claim 1, wherein the tetravalent atom is silicon.

5. The method of claim1, wherein the multi-functional component is

acryloxymethyltrimethoxysilane.

6. The method of claim 1, wherein the multi-functional component is

acryloxymethyltriethoxysilane.

7. The method of claim 1, further comprising contacting the substrate with one or more

additional components.

8. The method of claim 7, wherein one of the additional components is 1,2-

bis(trimethoxysilyl)ethane.



9. The nethod of claim7, wherein one of the

addi tional conponents is 1, 6-

bi s(trichlorosilyl)hexane. 10. The nethod of claim1,
wherein the substrate conprises silicon. 11. The

met hod of claim11l, wherein the substrate is chosen
froma group consisting of silicon, silicon oxide
silicon nitride, tantalum alum num quartz, and fused

9. 3 | 'i‘l{ecn‘rilethod of claim 7, wherein one of the additional components is 1,6-

bis(trichlorosilyl)hexane.
10.  The method of claim 1, wherein the substrate comprises silicon.

11.  The method of claim 1, wherein the substrate is chosen from a group consisting of

silicon, silicon oxide silicon nitride, tantalum, aluminum, quartz, and fused silica.
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