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METHOD AND COMPQCSI TI ON FOR ADHERI NG MATERI ALS TOGETHER

STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR
WORELSRBENT [ 0001] The United States gover nmePCT/HSER06021948

pai d-up license in this invention and the right in

limted circunstance to require the patent owner to

license others on reasonable terns as provided by the

METHOD, fANDD NIQURASE TION FAR COHERING (MASIERIALSS {IQGRTEHER

of Standards (NI ST) ATP Award . BACKGROUND OF THE

| NVENTI ON [ GG8MEYR REFRRATAIC oFEQERGEE PBPNSO8FRAL es

general |y to nano-TESEBFTt &Fi O EGPT ¥ uct ures. More
[006).13,[:]' gl“fi[%r ltyri ﬁg?%&%g%sgggerlnmégpt Iaés)paill 35 Iug?eé%.?e,'eglse 1n this
invenfiipang fﬂ@fr gl il 1erFP¢1t01PTF‘EMgP%FpWpcrqﬁueé%ﬁespatent
ownéloQGBildxasgl -t6al e ohamalssaaul@ntéxrm;o hy @&Obmtdf BPrne aéétxele of

sha str ure ures _on e

70N%\{'Béé?6%2f awarded %eornagrln 3o féﬁteA % J':%nSI n F()I\}I&él’gs%TP
Awafdr use in nano scal e fabrication is known as

inprint lithography. Exenplary inprint |ithography

processes ar e desacrdredvo @Fdﬁlﬁaizhvm'mwwrrer ous

bl i cati, ni ted at es hed nt,

(gztippl i cat| on 15634‘%6%@%30? r‘ﬂ nelort"’lg!L ZT ar% %etfrlcf’ltlon
of HpFprhess oﬁw%/%&lg@@ﬂéntﬁhﬁl @@S‘e%tlﬁ@@l@q’d Hv‘ I@B#%qué to
a meArHoang&MEeaémmngﬂleﬂLngubTﬁe{l;ag& g:@lgeRﬁféJrl &%ttﬁbfééaﬁsﬂdﬁfé% in

ni D nensi ona ariability"; Unite t at es

lmplh&\é %‘tﬂ&rpp &n rc>acppT'l cation 2004- 006%252 filed as
[°°w| ted Spatesapatientiasprr darpbres1oieEaboxetienrft e
smaliVethad uwets Fer g1 Ngadidayesitu@B8s &nnsubétc&aéﬁ ctfoone nanometer or
worfSCh LA BAEGERCL 83100, s I RALOGN MALIRLG, 0 o
impDigy41 Peg iyt | | TR TUNiT dnStJalttésgmbérﬂrOamﬁqsoaltq on
desaza/bgaahrﬁaétalanﬁ.ﬂl thuee-ouebind canthna, Mﬂcﬁ 4D v ¥ RNYEates
pubf}ls%t rraqa aﬁ§§:bcna§tirg:2|%8 qo@?gjzé cfag.?c} as n&%ggh&a}r{es %atent
aPPJa“ﬁFg?fédot’ ¥4 Re0 assrgried d‘fettlh@ aﬁ)lrie%é’i@tldﬂrwémanen Features
on i@ﬁggﬂraﬁéf@& rRleﬂgJ.Ja@e E’e@tuﬁes, h&*hﬁlgbﬂﬁilﬁlaﬂmﬁl@ﬂélcﬁgm nd
ELorm ng a reli ‘i é)t%togern on

ished atent arp A OOét %%s%ﬁaz

i t oqr
Varlsa tryate Ituhag gpatg? o1 “a
fil?ﬁa@k %tteﬁa‘-itaae@matterrm annl}ﬂd@élcprorlﬁé%ﬁﬁ ﬁ?@ tehbltled “Method
of Edthstd at @aymbnc&@ﬁs&&aegstot @atNeched irghriRati&f Bs Mitrology

Stanéér%en? deggakgyﬁgates published patent application 2004-0046271
filed as United States patent application 10/235,314, entitled “Method
and a Mold to Arrange Features on a Substrate to Replicate Features
having Minimal Dimensions Variability”; all of which are assigned to the
assignee of the present invention.

[0004] Referring to Fig. 1, the basic concept behind imprint
lithography is forming a relief pattern on a substrate that may function
as, inter alia, an etching mask so that a pattern may be formed into the
substrate that corresponds to the relief pattern. A system 10 employed
to form the relief pattern includes a stage 11 upon which a substrate 12
is supported, and a template 14 having a mold 16 with a patterning
surface 18 thereon. Patterning surface 18 may be substantially smooth
and/or planar, or may be patterned so that one or more recesses are
formed therein. Template 14 is coupled to an imprint head 20 to

facilitate movement of template 14. A fluid dispense system 22 is
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to formthe relief pattern includes a stage 11 upon

which a substrate 12 is supported, and a tenplate 14
whanwospias nol d 16 with a patterni ng surface 18PCThEsm061021948

Patterning surface 18 may be substantially snooth

and/ or planar, or may be patterned so that one or nore

recesses are fornmed therein. Tenplate . 14 is coupled to
couptigd; T PEnte IREETV DY PHRFSCH L% CRBVERERNT o8 YT enpiataate
12 dodtas Ad Hepakidi sponsei spit erc@2idlsedupeeebnt.0 hesource 26 of

enelsae,l 86l V@JJL\fleha@@@l&&tf Luddycomupieat bon whth Imprine head
substrate so as to deposit onmerlzabIe mat eri al

20 3¢ PHSPebh. 2R STHT-ER- S PO ERt IO T8 P 2 o PP Ed3tD 12-
resghctéotlyener @y 28 sabernigpasipabh, 304 dimpreed ihepath200 and@ither

1mp§Ltn@gfealilz @r %tQQ@flllg u&.e@o{l'p VQH actnggsﬂgﬁlcg ge@_wé&g mold 16 and
substrate 12 ,..respectijvely, be in er | osi ti

SUbSHTRCY i ‘Spb ST TE p?a{iﬁsjsrﬁd ‘ElPH"érthFFﬁ}ﬁtﬁ? hédat 26 stJtlééebY
polyhibrigablbotdrevdaly 2a.di stance between nold 16 and

b 1lzZa. 1 l S
too{bSt Iratrgpgcélw qj%&m 2l hi &t N0l e, thepenel yaon

[led ynerizable materi al [ 00
Subsl";fﬁF%aHzl o] Wﬁsﬁ?ih‘iﬂd V??éﬂf‘%r“isafieﬁ’z?efisb%ﬁw§5’6§‘é°&du]]pfoﬁnd
subsiras¢ riat e Hoivebef omwelineeigesier edtevddue nay défl néd volume

aftgﬁttﬂ@%sgpééjvéﬁu@ga§%§ﬂr(ﬁ)tl:glrile% Iﬁ‘t\_@llel!he desired volume is
ymeri zabl e material 24 may fill the volume after

fllfel‘?ewbté’sPPﬁﬂ“e\‘?bF%ﬁ?@ RS bebitonturied® BRFI@Fet Hgeray 28,
whideshued yolweeizslbi hdrediali th polkyhitify adldgomatress dlink,

forr%.q’lg 1§&L%g§1c,2§1a9éﬂgl3!0&§1fg% QYtgﬁheV\éHaE)Q &@Lﬂﬁgssubstrate
ymeri zable material 24 to solidify and/or cross

surienge *FOrigspoiryfetd-c TREFERT &F ol BT iy 1o TERE-ared by
progfzape 0f thdte isubstdnbd ecsurfigeel @5wainid shadad 18 uinfoader b8ad

20, Cﬂﬂh‘i Qils8£n§ehls§stﬂzr §§S%nli5soh§8é“2%t egheR¥r fOGESaSQBmﬁ%er—
is In data conmunication with stage I1 inprint

reafr-?@&a BEITRT Gt Spefife ¥y¥tem 22, and source 26,
[co@fler at i A DipoatENPhideickeaidabt eviph ogrcanristior eekniing the

pat{@:qo:{ly t%é pcil%gﬂza’g‘@e Irr[mgflaqnis |ga£(§§;1';:gf |1%t hgt \grgpent

accurately form ngt pattern in E ymeri zabl e
adh?ﬁif’%r"roalthF g % BEePOliYT‘e%t m?:ﬁeé\’/%}rt w hjoenéﬁlb‘ﬁnﬁos"tlﬁéble
adhemibod of thleupetyarer.i cThiat & iraksrrehi te aensutsfeAghtial release

ana SHinEARI-E pé&lé‘ar%&@Q U tJil&s Stﬁé?lﬁélf atcﬁe phRkSrd $L&EIRRT £ £he

to as preferential rel ease and hesi on properties. In
polymsrdc HRLRET2 ﬁﬁenoﬁaflfsetPﬁt?deéﬁFJdEd seRRTERECH OF y hsr eld-
priv@tet ialenstnod dipsbos tree WL cieparatiancoferbhey a

re1£§%| Ao R0 OF (R sxﬁtf%%"%tfstﬂ@ mbf@r 0¥ﬁ‘e the.d Ll €858 i

characteristics oy a release |ayer on the surface
typ%ﬁaltllﬁé“Y%PEPObTﬁeaWdéPéé?é Ty erriaget §isiedl | yhe release layer
adhdwear ophabi moland/ Brovhamg ave stldaeel|nrer Jyprovhe redtease

chai&%%g£istics. This is seen by minimization of distortions in the
pattern recorded into the polymeric material that are attributable to
mold separation. This type of release layer is referred to, for
purposes of the present discussion, as an a priori release layer, i.e.,
a release layer that is solidified to the mold. '

[0007] Another prior art attempt to improve release properties is
described by Bender et al. in "Multiple Imprinting in UV-based
Nanoimprint Lithography: Related Material Issues," Microeletronic
Engineering 61-62 (2002), pp. 407-413. Specifically, Bender et al.
employ a mold having an a priori release layer in conjunction with a

fluorine-treated UV curable material. To that end, a UV curable layer
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adheres to the nold. Providing the rel ease | ayer

i nproves rel ease characteristics. This is seen by
wOorew7/p@as i on of distortions in the pattern rekPOrUsm06/021948

into the polynmeric material that are attributable to

nmol d separation. This type &f release layer is

referéetd to ubsgra ur poses of the present discussion

is agpli pri WP TR SHAYERHTI & 200 c?@l%’a§§r7b&fefiuld to
for‘[“i’PatUV i ‘§1r§b]r¢ deveed Toe tecwsbde 1[a(9©©7i]s Amotched vgrchofluorine

groapd tat {npaPle ttaelfa%ey@ ﬂ@b@ﬁ?@s{or operties is St\é/sgrl bgd
Bend er et al e n - base
[ooﬁénm mpri RTC LT Sbtgsraplﬁeref?{‘éeioaf% q%ﬁ?erltgg Hrg&ggitial
relppser oed edheoriios Empienttas nf BB ePUORY, ipgmpdlit- 413.
1itRppebhy @abéasseBender et al . enploy a nold having an a
priori release layer in conjunction with a

fluorine-treated %ﬁ&{ de?ﬁa&ﬁ&h@![ N To that end, a
i €

U curable layeris a 0O a su rate by
[00%%i n- codbs rigfeae%(}niz‘@stlgv e addse af maphdd taf ﬁéhemlagwlayer
to &WuBbtetkayer. rdharbl d‘elﬁﬁ;t}igefhas)teand $ec8Md ched-rattd by
hav{.ijgtl;%rsﬁ:onm}egonlret(e)luQz&ge%te;%e%\é?% ! g:gee rlea%/ease f%ho %{ﬂﬁstersate that
forpy eperanti kindeetcabe Wygraxfidesirepriopeht ismbsofatg amildying

one ESP hOYE @i dovialPhid Bondd ! h@@:{caﬁbﬂdspﬁﬂ&%ﬁe&er wAMVRRYCSH 1
thl;I.'HE I NVE esent |nven FOVI es .a

|O\| 0Q10 Th
et hod ‘of " adheri hg A10ke e Qg}ier”ég $Gbst P te % er to the

a layer
CO‘“P%S&FHPIE§Sd%EfSUﬁP¢1gOf be settramﬁrsé]@%hém rdbefiggesotyye of the

1ayl§ha\tbn’g:1ea c6PROS1dd QRviHLSs %Hed@@r‘ﬁ@ﬁéﬂ Ehﬁexll%erﬁe aadi Jrrh €
substr te t hat for.nms sova ent onds to the

r

®adner aés *t 5% R 'SUbsT rars ‘é:oneﬁl BYi AGC0KE &7Vt F%%Sflgmg The
pre %Wa%‘f?ﬁltb@h ds, alsenfltrdssnd $-oan deovaes idépn \Wfabdhdigpg epgether
f:LrJ;tﬂ ahﬂlé‘ecmlﬂﬁr:eritahﬁ St'ﬂh@”@in@o@ftﬂaﬂefe@@h%sl @gmﬁﬁrlcgurgftlonal
il e e saimeslvier is, et Be SISl
fun%‘@ﬁﬁ@%lg‘f‘f@@w havturgsal predeteedm redahuher iThg Aecirafismional
grotp Qs, rédBoRdRer )G FEeaRESAit héﬁerg?% BOtn IR denKeq

[ ent resent inventi.o
mo1 ML B B O o oS B e r Ty P FpRet e i o
firghdasedend Faeerdcahd. fulhel@ehpooubion réeaingies ta a second

act DAdlct énefrljﬂptdlef@;}ln@eﬁﬁrﬂ ¥ge @QB’P@%@Qlﬂl@aEnél@gl B8eSn&re to the
kbone econd functional groups;

seconadcmaot%eé: _?rg%grse an% %‘ézétagr?: §:tmenﬁé?1r]el %Stcrfﬁ?ﬁcgﬁﬁw

group i s responsive to a flrst actinic energy to form
cross-li nked FFEEE HESSRERTION PFa e PBABINGEhset of t he

toocr1oss- | rnked mPlLeiES ried then view of a lithographic system in
accordance with the prior art;

[0012] Fig. 2 is a simplified elevation view of a template and
imprinting material disposed on a substrate in accordance with the
present invention;

[0013] - Fig. 3 is a simplified elevation view of the template and
substrate, shown in Fig. 2, with the imprinting material being shown as
patterned and solidified upon the layer;

[0014] 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;
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first material. The second functional group is
responsive to a second actinic energy, differing from
w0 b@7050133 actinic energy to adhere to the secPemUS2006/021948
mat eri al . These and ot her enbodi nents are descri bed
herein. BRI EF DESCRI PTI ON &F THE DRAWNGS [0011] Fig.
|saS| iLfie an,view g r em
001 2 e SRR CRET R F o Say P PARIT? e s a
matewiagp| $Hoive dire FéyaRi ofPAVE-ady o lalﬁuéﬁﬁla’ﬂeofaﬁaeliﬁwﬂﬂiﬁ Agto
surfi&%ﬁflra'ch%e%@&&@@n@rbLﬁ:fS&l&lﬁﬁ:L@égﬂetéﬂ aegnmance Wi th

ooad® Prsent Loventoni J0012)e ] 3. be ArslBll b,

| evati on’ vi Eéw 0 e anﬁy
deposfitgd @plowqghsmweopmﬂqhﬁm@g nﬁtoé’Hl%lthBé?lﬁg‘r%?fd\ﬁﬁ @fs the
laye:pfﬁqt:grd%@@a@d&gtSﬂchdil:efglads uR@nsidract ayeteplc@0d Heglbds; 4
SaCYOSS ectional view of .the te atecntac .
i e e R R T R
solidigfakd bownourips | eaterial béenmsdihied G| %iIPGfWineHﬂ ipRenEReRy S oF

6, foiearédla &nﬁt@aﬁeewb.ﬁlcﬁnb@?pélm&i gays'i is a detailed

Vi ew of the dro | ets af
1001y g. 2 Fr95howr n‘g fetﬁe ‘ﬁe?'uér'%)g R of %}e lcargg mélr?n?foa

compangnt aet anpomnoehtnroegtmmamdvesamﬁlazz@%mo frep Epegrimer layer

showﬁeglgﬂ Bss . b 0Q164ndi7gQ. 116 akSoiaged alikRbn¢l ewscaf ménd ayethe
nt| ng material, deposited enploying spin-on

pres? Cﬁr@ tion;

ni ques show ng the bifurcation of the I ayer into
[o01glyr f actFdAt 2 hipch Plegioivy dmyiseribgcehantciepresegre of a

comp&rﬁgﬂtoﬁﬁ 2 EORETdidnl Grat/ mbP R EhEISFed SRCELANAhe WreeOflayer
t he te co cting solidifie mLintd n .
Sho‘"mrrajtne% ngpos ({ gd as%s %{/\%{anf:% Wellg?he seﬁond Q%Odcﬁn R of
the prsseed iowertisubstrate incl udi ng a primner I ayer; [0018]

00287 9. 8 #Aig. aaplhan whew Skowmgithenehamheadl struthbe &f a
comp?nengocgnp(ﬁ)gn%%glglon Fkga;}:g?\oy teI (e)rlgl]}i)foga na betﬁ%&!rqylgd_}ayer
shown llmFa@ﬂ:o?déncend/\ﬂt: hiprecerdsads mant %fthf-ﬁie eﬁi@@@é’ﬁﬂt of the

preséﬁwgﬂ{réﬂg@on{ Q@49 Fig. 9 |s a plan ;/I ew showi ng t he

em ca structureo onent_ of .a co asiti.on
[ooz?ﬂat may Zbe" e Apl o;?élant“e orm "t BF i e ;Epe?'r‘é oA 3>
compfiiqys, o a c@posanbn7 thay mlaac]f@op@@‘—wed vﬁq ﬁoaan $eegrgmer layer

showﬁniqp@hé‘@nb of, the pr esentotdventtien; a [f3020] ehb@iimdb: icF
ene & | a E vi ew S| shovm ng the chemcal structure of a
© 3%‘%68 eift"B¥-°8 " conposi tion that may be enployed to
formthe prinmer |ayer

DETAILED DESCRIPTION OF THE INVENTION
[0022] Referring to Figs. 1 and 2, a mold 36, in acecordance with
the present invention, may be employed in system 10, and may define a
surface having a substantially smooth or planar profile (not shown).
Alternatively, mold 36 may include features defined by a plurality of
spaced-apart recessions 38 and protrusions 40. The plurality of
features defines an original pattern that forms the basis of a pattern
to be formed on a substrate 42. Substrate 42 may comprise a bare wafer
or a wafer with one or more layers disposed thereon, one of which is
shown as primer layer 45. To that end, reduced is a distance “d”
between mold 36 and substrate 42. In this manner, the features on mold
36 may be imprinted into a conformable region of substrate 42, such as
an imprinting material disposed on a portion of surface 44 that presents

a substantially planar profile. It should be understood that the
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shown in Figs. 2, 3, and 7, in accordance with a
third enbodi nent of the present invention; and [0021]
wo-2@7/030133 s a pl an view showi ng the chem cal sPCT/US200€021948
of a conponent of a conposition that may be enpl oyed
to formthe primer layer shown in Figs. 2, 3, and 7
i.n accordance with a fourth, enbodi,nent of .th

imor G EE PRV E RIS DETAN TED “BESCRPBTT O O SRS ©°S-
spintdVENT ONip 0022} nReh@rabientiico Firgshe Prapeht2 exawplfpl d

howewtfh, ik %g@f&@ﬂgena\eremlt he a%s&eﬁa LOvepli-anicy Ry Beiced-

f h
o CTnere L Sy 10, 08 TR T g S Lpes v o
form@ tfapmat icvmbasithwl h36 mrEybe ﬁelMeVﬂéaPehé@rééﬁfq Aed dFyss-

1inkéa RbUr&ddrye:f o§% cef-ARaLin £8ERSS, 038 ARdrecorded
rotrusi ons 40. e plurality of features defines an

Pattyi-gi nal pattern that forns the basis of a pattern to
[o02pke for rapdcoficalinbshe atagtdh reSprvstlr Ht hd 2nppjnting

mateSTPEL %%o@ug@f eiNahet, oF 8niaberion LIEIDRSICDBGIT[H g.,
| ayers, di sposed t hereon one O

crechfirbr TS RTEAS: YORERE ‘BHeor bUcB TS & 5t ENY
mechinivef weereraotidn36r &hd kibst rfat ehel Dresentt HFgwhBNmOrd 36

comek hﬁltt)e@cll'l%§§caqncm‘a@: mtﬁaﬁ/heb@mlbfmﬁ:hﬁﬁ Qﬁtéﬂt&@ 3spread1ng
conformabl e regi on of substrate SZformq;lon

dropi sy PRt i $7g > et ??%ﬁraa? Sp6SEE9BR % 155715 6R oof surhfeace
impridc inhatayEréseriver ushibst dat | &l gngpleabedinprof digtanpe “d” is

redugglp%gdaﬁ%wumgi‘@%stE!l’ataft:t?r%lrm:.n@[t Ihﬂgarm &bl algr¥BY into
be deposited usi gr(?ag% 1ﬁ» tWn ﬁg que, ,:gg[ 28 ore

and gty rﬁ‘é%(?tsilﬁﬁs i p Frdtand SThe i Re “*FR T ha® presen

contextampkesethowey 86, attdhérépipk s s, nghearaterdrabr¢ Sedegras ekl 36

and @lsoﬁ.epl; %@hbt%tgt:at%gaﬁﬁdlaﬁé‘iﬂumdbﬁ Glset&nfdeoplet-Sa 4Bt od or
substrate 42. r|nt| rrate is formed from a

is acBiFoelty ﬁﬁafﬁf &8I % | vjeﬁ1 V pol ynerized and
[002¢F 0SS -THd nm}cﬁmt@nsr @ebrd af s orpgided| wight tley weahier & n,

propdBfidii ng &mﬁfg&ﬁgeﬁlﬁ!aﬁéc%wmrlsoﬁ)@%dmﬁp%k’ém@ ls&‘nfat:@em
pattern recorded the i nting nmater.i
witH] RSP BAPE by | HEQPHRLT bh Fererista 38, T . groeent

embogiwettl, | &l-pbntienacid of, impagneinocmayerérhdni @mertuhmspraion

withl ﬁ{“cﬁ:rrﬂgiér%n 40 %%Qﬁ[‘ 'a@@er 'tﬂg ecfeaz,cﬂréc@n uQﬁaltlti}emiﬂlkﬁm, |dr:ﬂstance
resent exa i nto,

chani
ar bgheRer WatcHE?hggﬂﬁpFFHﬂnnar%?‘%? féﬂma%lﬁ%lead nlch Sub-
portdpoplset 8a86g s haskitegs ganeralt eular roghtIngudbUs hfamqgap. on

thicRBeQf ¢t heh LD dNG: FRLRT Ma)r QUEroeSHES aGeciitkss | dbs0Rgn,

enbodi nent, di stance "d" LS
dependent upon the application. Thereafter, formation 50 is solidified

by exposing the same to the appropriate curing agent, e.g., actinic
energy, such as broadband ultra violet energy, thermal energy or the
like, depending upon the imprinting material. This causes the
imprinting material to polymerize and cross-link. The entire process
may occur at ambient temperatures and pressures, or in an
environmentally-controlled chamber with desired temperatures and
pressures. In this manner, formation 50 is solidified to provide side
56 thereof with a shape conforming to a shape of a surface 58 of mold
36.

[0025] Referring to Figs. 1, 2 and 3, the characteristics of the
imprinting material are important to efficiently pattern substrate 42 in

light of the unique patterning process employed. For example, it is
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reduced to all ow sub-portions 52 of inprinting
material to ingress into and fill recessions 38. To

wo 2olostiat e filling of recessions 38, before cPCI/ES1006/021948
between nol d 36 and droplets 46, the atnosphere
bet ween nold 36 and droplet’s 46 is saturated with
heliumor is canp| etel

uat ed is.a r
desiguh AT dd=atHOSBRETe POVNEl (E 100%H] PRER RBFIHEL
faciibtagel sdpidsapt eveded 1hiishot hder BRAHISPE @fpropepe | @stlﬁf all
tmcﬁﬁégy QL@l Yrd Is::l.lbst!egﬁ@&fﬁﬂyoﬁ]ﬁlf%gm Whidl @1huc QUeLiHRgs S age
a _¢conti guou or t he |np il R
Suhsﬁﬁi“eﬁ""?%@l’ UnLE Qe hechftE%r??lgeﬁboals r?ieeﬁtlrabslubhb%r fg%ﬁ’éfsg%flty
of thé imppiimingngsteat el ibal estabtigbedi MFesd turon Wit Heposition

procQEQteHnHﬂ)}%gls 1?'(9 arcﬁﬂg}ep tﬁé‘ %@%rén’%ﬁtﬂﬁl%ﬁr &Qa,rablﬁéi&'s{::ycs As
I Stance , as e eacne S, act
menthpRRs 6}@%"‘? th%ﬁmBJﬁl%n%\A“iaﬁe’élﬁgp‘Br}f %on‘gi ARG Strate

42 etthloknesertidust tanbnisybs poRetTonbe Mprhlamnagm%r-etrh% I@ﬁé@ﬂslted

as a g]éﬁrﬁggtfggegf'%%e%@ f‘t%t hgg-apg@’y &?pﬁéﬁé %ﬁ Q'@n?&ﬂd be
naen Up n e I catl O ereaft.er,
desifghifnthbn “SBOTE LG TR ATl SRpIPRTTRE Ehe 1o Fhe

formepp=opr telt¢ icely Agw agertsite. ¢-g- aci m!eanen@fg)@ 5 Sigc A0

cenééo&fe%a@@@ﬁ d Uééns@dé&'lﬁg a:thae nt,e.cfeg Ympxtltﬂeiﬂ@ Imag@.@.rag YiDkpread
e |li ke, dependi n}g nF“ r]10t n ter aJa Thi s

and pahEFRef HPPEHETYE 'ndp FatS ?|%&1t o glly%%rerl Ze8%na Y

soligih ot hhink foTheriont 30 by process nayfaeleemonat itampithbe

desiEAPELS ALY Q%e%pgéﬁﬁgﬁrv%% stffalcQ cfinsubstrate 42 and/or mold
envi ronnental | y-contr.ol | egl f desi
36 FEriRAAPH CCOBHRT dESUPoee T

I'$ mahner,
Wereb@hé simpointdingi wdtetrbalp Qendsdees iatel &6 tohevigotoatiing a

teckﬁlhe@é:‘s copf.Qrihng EQsﬁceéhz%OﬁsQfm@héﬂ%a@&sﬁg frepDdid, e.g.,
d025]. Referring.to Fi

t he
havjd’ﬁa? ACEEPT It BB FT émljr?pgf %t"’ﬁnﬁgqﬁ’éf 3? 1) Sgyegat pundred to
sevdrapotitoantnd oref fviicheritel yiggatiter nesyirsnersit @em dat¢inghed in
the glfbsg&ee gglaggglpé};tt erni ng process en‘pl oyed For

mple, it isdesired that mat er i
m”rféve cerPANIEHS &8t %ftcirfgelft&ogg% clgﬁfaa‘tgtee r%%tpﬁca' e
to avehqfiid pharg ohatadaeeficatier et ofs dedidaBbe gdat hde a¢r¢p031tlon

proJl'&'eg kNES SRSt ML matghantical dotcHnl fs%nmm@d agﬂase
hi cknesses t2 are substantially. unif orm_ at '},9
chagaP P RIGeT  aBPE TRARLY MEL (FSEUSRt Ve the’s ﬁ%ﬁ “fitthg” **

is dmteshlal che establehsiradadizased amponeltehee d@p@@crttepfeﬁtlcs be
dendls0CESH Emh%y%rlkglr%cmt@e\fgai he Sﬁé@ﬁ@@ﬂﬂy‘ o0eds peneficial
ror haL SO L LR, TS O1CS, oV L0 LBLL AL I o
provigliei Busat berhBoquiss. pikfeeettiel i adpes it g srdserital 42 and
prepeeregtsfiatlegelease of mold 36. In this fashion, reduced is the
probability of distortions in the recorded pattern resulting from the
separation of mold 36 therefrom due to, inter alia, tearing, stretching
or other structural degradation of formation 50.

[0027] The constituent components of the composition that form the
imprinting material to provide the aforementioned characteristics way
differ. This results from substrate 42 being formed from a number of
different materials. As a result, the chemical composition of surface

44 varies dependent upon the material from which substrate 42 is formed.

, For example, substrate 42 may be formed from silicon, plastics, gallium

arsenide, mercury telluride, and composites thereof. As mentioned
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as a plurality of discrete and spaced-apart droplets
46, it would be desirable that a conposition from
wokeociostibe i mprinting material is fornmed have PCT/US2006/021948
relatively |low viscosity, e.g., in arange of 0.5 to
20 centi poises (cPs) . Considering that the inprinting
abovgm-tsgf)é@r.]at!e 3425%3?%%@% BAL ter Red CQNGUr EeR Ys IMLL 1ayer

he pattern bei n}geisubse guently solidified into
?t?r na‘?’re&ﬁc%l’dcbﬁra poBiire teradisHt PO CFe” WBUPY be
plangeigrtth Loydraved tthe COrRpPOgicn enichefogakiace0ofs generated.
To tﬁé{br%fl& a%emée?r @Q%Ioasr%u%%ﬁe a iR AVRLH SyREEaUent

$ formati on after rrer|Zt|0n \ére the
empl ngl ?ﬁy ﬁ@lﬁ?ﬁ’tl%r‘?eﬁpnb%lﬁos?u[cgda%r?ﬁfﬂaﬁﬁ g TS RG Aty
spint@ehimagaesd, thet Liteul dadgE ttesilied tromers @ aheglaér may be formed

fromVArEICQ\%tta)éléf%%fﬂls s@chgas daying Qe:é{da§919§'a5)i YLl
than_10 cPs_and %I cal several "hundred to several

Addlﬂ?é‘ﬁe%dmﬂ%%v\ﬁyh Fh@r{??%éﬁg?‘tiﬁvﬁ’é%ﬂsﬂ‘%‘?@ﬁtl befi-fAg fused-
silicet @rartediddiuh heinabsekcéiabna- Sk venbon| 0026] dod-gels and
the ﬂjgi tion to the aforenentioned characteristi cs

referred to as |iquid phase characteristics,
(00285 r abitehthafst ﬁ@uﬁﬁﬁﬁﬁglﬁeoﬁmﬁ?ﬁw“&é‘sf’f% ‘"’Piﬁﬂ r‘fﬂwaﬁgon
50 isafeeetradedwhdyhbe efdbaiitated| f1hinf sedrphasigferent families of
bulk%%é‘?él%“ Sl éxanF % %@”&Hr@osﬁéﬁaﬁrma@%édﬁafb'r‘iééﬂeﬁnfx%fm

formation 50, it desirable that preferential
Vlny%o?‘?é‘%?%n‘“%ﬂiﬁf‘@r%ﬁe AT EFYT F’&%S FE RSTEH3TTSat 8t ©°
namelyy fele inprinting material. Specifically, it is
[oozp]eneh Gl dn2h aF N SueOMROSE LN OB il O MkGNed B8 rormation 50
rinting material Is fabricated to provide formation

is a% Wi ‘preferential adhesion to substrate 42 and

preferential rel cagg vfermofuic3BaTERNAT hi s fashi on,

reduced i s the probabild.ty: %fcrgiasyeortl ons in the

recorded pattern resultin romthe separation of nold

36 t herefrom due to, |}i’1°‘tx§? AUFYEtet earing, stretching

or other structwialyldegragatl omeafléer mati on 50.

[0027] The, GoRSLiUCRL.ICOMPORERIS (0lpd18-LATPOST L O

that formthe 1nprinting material 0 provi de the

af orementi oned characteristics may differ. This
[0o30ksul t sthkr amysabstcoabened?, Bebbgrny0r amglbtomiacnunbes the
fo11Qfi 01 Lf.QLe. . materials. As a result, the chem cal

conmposi tion of surface 44 varies dependent upon the

material from which substrate 42 is fornmed. , For

exanpl e, substrate 42 may be formed fromsilicon,

pl astics, galliumarsenide, nergfiry telluride, and

conposites thereof. As nentiqg bove, substrate 42

may i nclude one or nor®| ay as prinmer |ayer

45, e.g., dielect r%r, ayer, sem conduct or
| ayer, X 0

and comprises approximately 47% of bulk material by weight, but may be

present in a range of 20% to 80%, inclusive. As a result, the
mechanical properties of formation 50 are primarily attributable to
IBOA. An exemplary source for IBOA is Sartomer Company, Inc. of Exton,
Pennsylvania available under the product name SR 506. |
[0031] The component n-hexyl acrylate (n-HA) has the following

structure:
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pl anarization |ayer and the |ike, upon which formation
50 is generated. To that end, prinmer |ayer 45 would be
wale@osstiesl upon a wafer 47 enpl oyi ng any suit abCEUS2006/021948
techni que, such as chem cal8 vapor deposition,
spi n-coating and the like. "Additionally, prinmer |ayer
45 may be formed from any suitable material, such as
silicon, germanium apd the like. Additionally, nold 36
may be formed fr ver/al\n%t/%e.g.,
fusedsilica, quartz, ifdiunmtin oxide dianond-Ilike
carbon, MdSi, sol-gels and the |ike. [0028] It has
been found that the conposition fromwhich formation
and oyPr&sqFe ARTREERLTRY A58 PRULE dtedarfrloRy swjehl but may be
presdhtf ﬁﬁraﬁ‘ﬂhnéeaﬁfoEEo cfosbul de1omiwRy. i aifs.o Eﬁfv:u.ﬁX@jTHtL@xH{lh]Ety
to f&r%ggg& ts Ol’}l E}Bylsbgt%g brl Caot eddufcréo\@?l n¥c051§: tsthe prior
acryl ates, epo -enes an acry?’a? Jus?
art hgknpghreraak eq tl{aGolz@]k Aﬁt%?)%éhpll&r yh%&mumpéazﬁeal h4s om
viscodiicghid @ fdﬁgﬂ1fiy'ﬂaﬁﬂﬂ@81§g¥ |Snd£ﬁsi€3| OM§ ethﬁiﬁry source
I VATERI VL, aer
for %}lgrgl}%rcowg ne tenlés yco %a%}ﬁy %l fmﬁana/r 8§Wjiwaukee,
Wisconpdphy| -1-pheny| -propan- 1-one [0030] The acryl at e
[oosnolnponantzrosissohmlﬁgl co&@glyérﬁt, eethlyBERY glyhas duka:lylate, has
ucture: and conprises approxi mate y 47%
the Eoog rigq ]t% rlllgael by wei ght, but may be present in a
range of 20%to 80% inclusive. As aresult, the
mechani cal propertieg of formation 50 are primarily
attributable to I BOA} An exenplary source for IBOA is

Sartonmer Conpanys.l t syl vani a
avai | abl e under the pr&juct nanme{l SR 506. [0031] The
conmponent n-hexyl acrylate (n- has the follow ng

structure: and conprises approxi mately 25% of bul k

mat eri al by weight, but nmay be present in a range of
and &B}ﬁpwse'iog@pﬁommatsw&s/%ﬁGbum:Qﬁéitdjcfbg Eif%l@iﬁlz,i ¥atiy be

foromation 50 enp, edtor C teV|s Slt
pres%r?% tlﬁea or T er bfapt bu‘f%ormtler ial so tﬁ%%%{ %ﬁo conttrl al Yo
the magui e apﬁcﬁhlaffmsleglﬂq‘asr ®@svisidoss tipcii hitetpamyesg- Jgnklng
of nGEBNLLPABSE SuriME bUSIiee i z A cBXEMRhAIBL1E OCRial .
[0033] An initiator component, 2-hydroxy-2-methyl-1l-phenyl-propan-
l-one is available from Ciba Specialty Chemicals of Tarrytown, New York

under the trade name DAROCUR® 1173, and has the following structure:

CHj

ﬁ?
|
O

CH,

and comprises approximately 3% of the bulk material by weight, and wmay
be present in a range of 1% to 5%, inclusive. The actinic energy to
which the initiator is responsive is broad band ultra-violet enexrgy
generated by a medium-pressure mercury lamp. In this manner, the
initiator facilitates cross-linking and polymerization of the components
of the bulk material.

[0034] It has been disclosed, however, in co-pending United States

patent application number 11/068,171, filed February 28, 2005, entitled



10

15

20

25

30

35

40

for the n-HA conponent is the Al drich Chem cal Conpany
of M| waukee, Wsconsin. [0032] A cross-Ilinking
w@ooposiass , et hyl ene gl ycol diacrylate, has theCT/US2006/021948
follow ng structure: and conprises approximtely 25%
of buI k materi al by wei ght » and may be present in a
. ange of 1°/t05 i ncl usi ve. A al so contributes
Com?osat 1on Lo 9 8 egf.cin} @ﬁgxg%enbal ﬁ)o% rma&; ev\%ﬁgilozésanlal

nodu
Moldf éd}al"lltl@tFefsnle rXGssnd Maiasg ©f M1HA dndtdBEA iduentrgs, that

des:xBeQA;l)énEféﬁEh@l&loitdr{eQ@orbléhg FakeLd %Jropez[tqggg]asp@lscussed

initia onmpanen r X me

sbovk i ok sp RGN RSt AED e ol T B Sl geia oo,

betwepemeddl 35, ofurTare yisowrd fmwf\ienkBdemwm he Rigade nadet-

Lamem&1$37§te§%lm1%§]/€1c¥noH’f %Mengnﬁilﬁfﬁgu&gcerégg As
conpr 0 mat er | al

= rofElThEES SRS BE BT SESET Aok G GPoToiep hire

miniiﬂﬂl:l ugp vidrat Terel, abquingi eerefiéripyl vos \eimbtdyinbea icoimpesitdoen for

the htﬁpﬂl@@@l@&h\\!&ﬂai @fa@aﬂlcﬁ@ﬂgs Whtr&e \éb%l%tl @tﬁ%gi/tlons, such

o N R IR AN .
thatp@’-bryﬁem Zavi vrfefe theraworpoment seisfrrédecbed le reterctalt

compElQ&QﬁAr]an& tfuhl@ys dReen ndk sGl @ﬁﬁfgd BoVRMChat el 1@§Jl:qioﬂgnumber

[ es at en | ication er 11/068,
11/0%@ 1t7 Fé Sedar bp?%ry %60 203Nt |nltﬁ‘éjcﬁ|2i(30?r?§‘8°§f5ﬁ16’ﬁ Y% fetuce
Adheﬂeﬂu @ech!es | i Berepbe Regi o ridr il . 'Ragv b amilkaxu and
Michb®l 6. " mhavkng fee@nk Xweand:-M chael iN indMbdLkehist ed
as i Jyentors, that desirable preferential adhesion and
rel€ase propertl es, as discussed above, may be
[003aLkhi eve%?flsfyrpmom@llag T ek Bepprdaryn lodyers ipmeicleg

mateBfh1, b@fxéﬁ’%ﬁ@fi@'aﬂt %@mp&iéﬁiﬁ:aﬁfseés m@rfé’@@iédjeff?&me, to the
nal ns, a

air §l 9 I|£1°cea 7% Bfo %mg{ ﬁ'b?‘?%? nb%rn?ffeJr“fpﬁantl,&gsmaé:erlal with
a blfmltﬁd qomeediesiront frsteethiset woe s fbdsd B6-tapw droplets

146 %ﬁlﬁﬁﬁ&' Q%lé@e@%@né@nﬂki@on Jo thgaéuﬁaghantcoé%%onent, referred
en a Wwas e

y or
o o P hL 1™ e Br PR LT TR RS POREBY Sy Grg che second
Porte@np@sfetnr@dsto 8 ch sasfadienBldokpd PRI AFHINGMVATER| Abb-
portﬂcbrﬁ qYssedeabaepoaligndiw th ﬁs%f&?x@@%&ttw&&@tsugpﬂeaw%m

W surface ener referred
scr g RRHA TR s GuERin et quteritea Tir eiridan forees
betWSErauﬂe%d Pt end tappimpcartulga TRATDésl,1 dAO68hé Timpring iad

matefﬁﬂr H@ré/olaglfl%@OSaSp@E]:tﬂ:Jclafﬂf X gﬁ’m%ﬁiétﬁﬁtt&m%g&'&ehas

eS| on a Conf.or mabl e. Regi 0 d
Oppoﬁaweﬁas Fr gﬁ a“ﬁ“ﬂ’ri\ﬁtclﬁlge‘l‘atﬁﬂajl\/l o Je’? tPFthlgﬁl%@hase’

1l.e. vm@wwwabM| eheiod Fircorporsdt eddshypas an affinity for the

bulk material included in the imprinting material. The remaining end

refe

has a fluorine component.

[0036]} Referring to Figs. 4 and 5, as a result of the affinity for
the bulk material, the surfactant component is orientated so that the
fluorine component extends from an air-liquid interface defined by the
imprinting material and the surrounding ambient.

[0037] Upon solidification of the imprinting material, a first
portion of the imprinting material generates a lamella 60 and a second
portion of the imprinting material is solidified, i.e., polymeric
material shown as formation 50. Lamella 60 is positioned between

formation 50 and mold 36. Lamella 60 results from the presence and
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reference herein. [0035] Referring to Fig. 5, after
deposition of the inprinting material, the surfactant
weomposEn: rises, after a period of tinme, to tPheT/EB2006/021948
liquid i nterface provi di ng dropl ets 146 of inprinting
material with a bifurcatedoncentration of materials.
locatllon OE trhStf uoorrglé)rc]: den% {; gh4=.6 Sbﬁcéulﬂdlgoﬁlgﬁ gllg%r TLamella
cOoRcRhtTat Ton of the sur ant conponent, referred to
60 p%%feat%@ﬁ#omtaéhfsméo?ﬁfsﬁ%rﬁromr]?%ﬁlg( }Olgﬁfbbf)‘afeﬂld??ld 36
and A3GatidiaBot hepsermugdiRor téaarisreleried £i fstasnd second

oppo% agtsalgg ?%nggneggded%gl e&h%geé gD%;oﬂJQQ%ltth f.nggt

lon 13 ositl one et ween surface
adhe g smesubs:ﬂsr 64 ofnazs o SeRe e pht tR bR 21 36eond adhesion

forcé"lt t @E]rh@ﬂil@SG(ﬁ hesadhe st Ahef AireesadebivReFored deBiy ansk tthen
the se ona ?Ahe natfg{”clzefa‘: once Ii% Inlgir I Qg Img? Iﬁzate§£11§| ré ved

Spec Eily €’ surfactan nmponeéent
fromofg?g@s@dmeﬁ@isvhlw@ﬁn@%@lnﬁmsﬁw%@nmr@#%thﬁsfqrﬁEtﬂf?@ulred
to sépa&utgl fhases tlheﬁaf,ro@0| Y IEicugAdBpa e 6§ ﬂsheh@mp@ﬁe,d side

s _an_ af, far t | e
2 bE PASEAT  oiicits A il Pt ol 8 2 B8} 4Okl
if né} wdppsre conponent . [0036] Referring to Fi gs. 4 and 5
[0038] AS A HRSHEdmcRE, titeaafitbd) iy {OpobhBpleutk ganteitkalamella
60 s?he \S:urf aggsanotse Qtirg%onen armaftgcrolll eSQ)t Qﬁ@ds.uﬁgtxtalagtut heThlS may

1FoF T Ne co onen roman air

be aphjierpd aderdefdmed by %H@éyirrrﬁaﬁﬂwwgnm%ﬂ%l Ehaethes and
subs SMlehOUN AicRga il edbs t 1420347 wippnensoldpdiiht Dl norerabl tdne

i pri t|n material., a first .portio e - ng
mold {T{)er?al gennéarnéltees la Tarr%flsalg that Eogagg%ongm&%?%éon
disppfedt hetyaepr Laneilhy aPatet the Hosysol- |9dr fidd, 39 C&. SubStl’ate 42,
uponp@'ll)éﬂ'eflié? pBBrR¥t 2db 18 e ras) fier dsdok 0tedh0. Id.&ﬁ&lx]ldabéo
s S BRELIASUBE, OFL R0, 20, 0 B0 TP 488 g oo
coatiie teFywiduRe, cénpbehi BIrPatech6oBERS/B-PoPT MeRE36S
occuk@mek! an i@ mwgnté wstr[ Qegpe':aﬂhe&lm £w-@65tafohomebenmg
cecol LRSS RELUSER 0L S0 LITRLED 30 cog icurcaion
is depgrgised LmOQe%eV@ZahrﬁGCBﬂfS Shydudinpdhervsetd mplerudes in
the %J\ﬂ%s@t{dnf sha &@Qe&s‘aesii@r 6£.thdl elenB4iadher eﬁﬂpca few

sybstrate co adhesi on .f.or a 60
SeCOPg%ulls rleedeLcllt fe 3 eresvte gh eg?lbeﬁl = olrocedbkéﬁfﬁléc teléxs'} (thjh
compp et ivacoiid utivesien by svenly aPﬁ*esMMerlﬁbl"dtBG’Wﬁyslﬁéf in

the 8@%ddels r&Me¥ed nbt@raf afpati@n +80a sl L0t MozZbdi@ral
distortions and/or the force required to separate nold

min s
“38°t her ef rom Al t hough formation 50 is shown with side
[0039] It has been discovered, however, that lamella 60 may not be

uniform. Some regions of lamella 60 are thinner than others, and in
some extreme cases, lamella 60 may be absent in an extremely small
percentage of the template surface so that template 36 is in contact
with formation 50. As a result of the thinner regions of lamella 60 and
in the absence of lamella 60, distortion and/or delamination of
formation 50 from substrate 42 may occur. Specifically, upon separation
of mold 36, formation 50 is subjected to a separation force Fg.
Separation force Fg is attributable to a pulling force Fp on mold 36 and
adhering forces, e.g., Van der Waals forces, between formation 50 and
mold 36 as reduced by lamella 60. Due to the presence of lamella 60

separation force Fg; typilcally has a magnitude that is less than the
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62 being patterned, it should be understood that side

62 may be snooth, if not planar. [0038] Furthernore,
w0 RoodesiBed, it is possible to generate | anel | BCBOSH06/021948

as to be d| sposed between formation 50 and substrate

42. This may be achieved, fidr exan‘pl eb by appl yi ng

t erial. to d 36 a sequent]y

magllc‘:%ﬁ? %\(rzhtf: %lg as%%%sjtnlgafc' orcfzg’\\t/)vl!b F}weteﬁleg? mar| fit %ﬁga%ts‘é]?ﬁtﬁﬁte 42.
Howgsterpof igh3bhe FRAtGHIST menersenre, odnldveldaiad, t hedal separation

fordeO FRradal Odbp20adm lthe b@iodi SRS 66 1@@&1/\/%@1&&@@%&%&9 anﬂ/
1oc£]h%opcoel(lywhaq: .gLS eanL: :1.”5:361:1'(1)r subst rnc'es‘. dln at gé*ﬁe&i\:%gzﬁa of

ri zabl'e reter Al 15 teBbe]
1am%1ﬁde£ g0t t Haichdr ethifestampt¢ rirentharavesl dhraeppsixtisdce
to ®npkoyiesgors it NCARL LA LEE il grleSers i1t ala Bhfdr %@tl%d

t f ls o S S vvn I n
oG IEEL et 0! ol Slpf et TS0 AR B i eyt
formatpopdrt Fem 23@5’51‘%% 4-me required for the bifurcation

[00408 deperdesntritpad seyer aln kasthtsenddNek Ydiing: theeSisze 5
moreo oHPle%CUI es.in the co %)sﬁltéon and the viscosit

f

he corrp05|utatlon “EhT Y e S8cBREEE ?Fe&f%dlr’tt8¥faces 66
and af"@hl e‘\Featﬁéséfmtéﬁﬁ?mq éﬁeﬁd fhiftupdagdiion Bfrce oRpPOSikEomt
betwileh oA inS € Syt Y @eh@dvd%md 1)6?0.4:63 Ad\/%t 8tk Widdiface 63 a

s¢cosity in the _hundreds of .cPs , howev
Sec%gq%%eéfla few Sefonds F6oSaver gﬁ“’eeﬁ’l Rt 1a}feﬁo¥i§]aniitwafer
47. hd§ Peénsificdcohrdr ebe sispakardpy fomae Hearpiel a BOniteydentiat is
lesd@hamich oKdn a&@d‘fﬁ.n@eﬂj&8§ 10f arlsaREl |ﬁov@Qeéllf %utertll_@ﬁ%{olatlons

thers, Ln sone extreme case anel | a may

o %llga{lrbsen 5 noE\na extreng lame{]lal G%Eraf’eafsaélés?ﬁ 2PRES
sepyrafifirafer sy Ff 46€ 2o Stlwdtart enpPareciotlis mpgnicodt adt one or

bot Vbt hadhef 1Mt E6ree30r, ASaar,l esubl @l theet Ji‘él%ﬂx@ﬁat&%g' fans

a 60 .and in the absence_of |lanell a
for F%Jt)rggtgl%r? "and/or %a SAmi aP Tt 8 ot 2%5r ﬁ%tﬁ%’ﬂ V@éefr’*ﬂrﬁ’r

botlsubstrate 42 may occur. Specifically, upon separation

[oo4aff nol dTl'?EﬁpréQ{nﬁalﬂl@%t% |r§d1§:légj ect ede tR-qgserat at ion
|s attributabl e to a

r eparation._farce
delaﬁ&ﬁ&lo SPLe gerP egﬁl WS eakﬁ"d SHNERi Wy "FEr tysT 4 grom a
mat%?aﬁl dféﬁt \iskeadesr tles prjatiwdary thatrgtiron F50an'dnslecrmlidF236

adhe&Sng gduesd ob)’tﬂeaﬂﬁﬂ'sltaaﬁp M Eﬁtéﬁgc@r %Qﬂ&ﬁ:l@ély, are

IIa Q0 se tlo force F3 typically has a
area B el 1% RO E o es (b ‘PhEiRGRT LG Larer

fluoaaﬁ@ropﬁg ffer@@tFﬂl%epm tararat’ o BQrmeAdfsubstdoapesition

that420rnf§0¥\6ﬁb€1§ boMakhat h.%tél%qlelgtéé)nl or mgﬁeprlglgr layer 45
Onﬁsg Ioca!L separatl on force F3 may approach the

and rffﬁlgmattlude 6f > dat 2BdnerS ndPTEFEe lﬁﬁ\erf""gﬁl Sogprimer layer

45 and wafer 47. 1In the present example, adhesion between primer layer
45 and formation 50 at first interface 66 is the result of covalent
bonding, i.e., covalent bonds between the composition from which primer
layer 45 is formed and the composition from which formation 50 is formed
are present. Adhesion between primer layer 45 and wafer 47 may be
achieved through any one of various mechanisms. These mechanisms may
include covalent bonds formed between the composition from which primer
layer 45 is formed and the material from which wafer 47 is formed.
Alternatively, or in addition to, the covalent bonds, ioniec bonds may be
formed between the composition from which primer layer 45 is formed and
the material from which wafer 47 is formed. Alternatively, or in

addition to, the covalent bonds, and/or the ionic bonds or both,
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forces what is neant are the forces present in a given

region of lanella |ayer 60, which in this exanple are
wo b@7lopiadd forces proximate to a thin regi on oPCT/ERB0é/6R21948

| ayer 60 or where lanella layer 60 is substantially

absent. This leads to disto¥ion and/or del ani nation

of, formation 50 fromsubstrate 42. [0040] Referring to
adhpgion Hetvepn ThRCHEPEEEREE BTy P{f‘d‘g‘?ér WEL B iy Eormed
andcgrpheterdpl fabh omieki wiferdife it ofdrived pregseneehtfvebwpis-a-vis
vanl ddehiaGe8.HRsand 68. At a first interface 66 a first

hering force F1 is ent, between priner |ayer 45

00BE°T o ST O BOKES VS SRS, DT ARKSEd 5T eH Ond
compeii¢ipmFhhorigelude?, ajmlpl eSentideflwesrtpre wempdaderi 45, a
commdm@taear céhkaihda itSo AgSbed dhatihhe SR 3khomihgrce

nitude that is | ess than either adhering
repf%sreél&% lf‘s n%%a“’i‘:z However, due to variations in the
t hi ckness, or absence of lanella 60, as di scussed
above, separatjon,forc _F%Emay be sim |l ar or approach
t he magni tude of “One o h of adhering forces F1 and
F2- This may cause deyamni nati ong@f formati on 50 from
primer |ayer (45, prinmgr Iayer 45 from wafer 47 or both
[0041] The presenf—RAVEFRINR! , if not avoids,
t he del am nation_probl en?‘mentYoned above b for Q,
n ghihet: Fayet '48°% Fom £5rat €787 TREES iPRErbades” g Fveraged
repprtobabiimbeys thiathef orotpsFésaovdasat helre2tiadh@hesey repeating

unlEQchﬁ@i Q)E I‘J}ﬁo&if %Es@fh%u%g&onghé %gﬁgsag(eand X’ denote the
rescgllgct [ velqv are %reat er than the setparatl on force Ii 1

Euneil PRETTEIPT alfetht &0F SRS P Tt Tt PBhs Wﬁa%lﬁatt%nﬁunc tona

gropp |¥reifiegy efrogSfurgtioratedrduroll a Ooepdsibe dnnthiahnal groups

x ah@rs grr eﬂegnp@m@ls §§ dditerdace £8iede %ms&@ga\@ﬁen with the
formati on 50, as wel |

ot BT K15 S TEBLS () hertorayb o SRR ARFES B fqrpine

a cbvrdept é®eitthexanplhe, iadihebdwn thetewden apd sreVah adeer Wkl s

for@@sd formation 50 at first interface 66 is the result
coval ent bondi ng ., coval ent bonds between the

[ooé%]npo& CPEr FB‘?n’Rﬁﬁ‘Fanﬁr FYRSELPRATePr#BS| § Fgr Fred tohFxample
X, theetenpdsid iaohidveonrods-ebaddpmatitbntfe0naiserfiol niedmawta ch

forﬁéﬁ%ﬁnéo 1€\d§?>%§«é&’r’cob§$£’%@%ncwd1@§£ oY &Rl Naf 8f 47
may be, achi eved through any one of various nechani sns.

uneHemal Hac RS S STRYP i 1Tc PETRRIEBRAT ENtEIBomRS ST bTafedon occurs
durli:neet wekynetrher tdonpasitbitetibn . Which prduier thayesledbidis of

funEQfo@Eg ﬁggp txhgeﬂ;%gr{h@n t:fl@@h‘é@é&'%r%l@é cflf7 th§ IIaQEPFaq from
which formation 50 is formed, it is desired that functional group X
reacts with the functional groups of the composition from which
formation 50 is formed. For example, were formation 50 formed from
acrylate monomers, X may be comprised of acrylic, vinyl ether, and or
alkoxyl functional groups, and/or functional groups that can
copolymerize with acrylic groups in formation 50. As a result, X
functional groups cross-react in response to ultraviolet actinic energy.
[0044] Functional groups X’ may also participate in the cross-
1inking and polymerization reactions of primer layer 45. Typically, X’
functional groups facilitate polymerization and cross-linking in
response to an actinic energy that differs from the actinic energy in
response to which X functional groups cross-react. The X’ functional

groups in the present example facilitate cross-linking of molecules in
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Alternatively, or in addition to, the coval ent bonds,
i oni ¢ bonds nmay be forned between the conposition from
waokiocksqss mer | ayer 45 is formed and the mat er PEl/US20061021948
which wafer 47 is fornmed. Alternatively, or in
addition to, the coval ent Bonds, and/or the ionic
prind0085..00s DAL D adhes! On b égly&%nttqﬁ TPORI:k O 1bb 2Ly,

aﬁe rll’rer er 4 Orrre erial from
funcigjtineh Sim’fl@? XA 725 e sPHRGREE ’fﬁa)faﬁéllééﬁ? éfef@as VeacHiop ¥ian
subsﬁﬂte%'tﬁr&@hCElﬁree 1 &4A] snhi 8) iE rachireyed obywift@r mategial

from th:LnEr ubs ate ? fro%ﬁneﬁ°%°§%£étqg tvly:}.%g (I_'l%csguﬂ%§e9

uncti ona react Ive CO , rrpound
molegHgs it ai Heliranduettivpre %f%tqfoﬁ%ﬁ C@P%&én]@eéné?%ﬂ‘ﬂli}g
w1thrsﬁ;@fse:8£ﬁt egl. asafol b@]fﬁnerlﬁa’h-)lox & aXa |drordHidhkRg oR primer

J.aye:nR 45 sonc a\B chal?s o% m(gl luﬁ.]gs Q; oylﬁf%lgygntxleng\{:h’ma%/ gLe

aver aged repeating nunbers o roups associ ated
develpmdelp tdennertied eoatepentichtR it 30 éé@zl%ﬂl BErFantfont y
[ooa8l stri bdregdeinfhes gﬁ@MPS’ nd@ngd 2 'exdefiole duei-functional
uncti onal S €
reach YL g HeQH ARy WL bt Bed BECLSRANILE0 D8 a5 in cne
presEARCHE Oﬂ’b&lna@l‘o&US)o Xelng forgedftrbh esvb.yinotrepmral igrlodps aX 13-
and X', for exanp ', is _selected _to, achi eve cross

carboyeestyr} G WAT t%"é‘lﬂrﬁ*f]eer FEP™ CEB AR CH SstibStY e 45°7%°

undef:oﬂ'ﬂ'gegr&ﬁc@q{é%geﬁt@r etR_h fordd BYigha€ oy alorpdundond ing
therewth, ionic bond therewith and/or Van der Wal s

the follo@éng S[cg@m:@]reOne of the remaining functional groups
Xand X', for exanple X, is selected to achi eve
cross-reaction with the materi fromwhich formation

50 is formed to forma coval entjbond t herebetween. The
functionality of theMi stabl i shed so the
cross-reaction octlfPs duri nngoI ymeri zation of
formation 50. As a result, the selection of functional

The gt oﬁmcwqjvep;esmpuﬁbnrwﬁ@eeh%arré?e#@rﬂchW%iWaltihﬁé- The X

funcg%r%rl' @J:o %{rﬁésf Q&ﬂiﬂﬁi:@rfuﬁ@tioilaiﬂfymi‘dﬁ‘unjctlciarﬁl groups
des) 1 ed functional_oroup X reacks WiLh the.. o,

70 apHntd Fﬁﬁéﬁouﬁjreéiuf)% BFOTHE &8FnSSi Tit6n Trom Whi ch

[004Ebr mat | RefeBOitas th criged.7 Fof Dxanpiher weté-fwcRieddn 50

reacﬁ:%MmﬁJ&m %ﬁ:ﬂn@ Be n&ﬁﬁ@?é@ ,tonJE&lYpbﬁneQOIH@XelrSﬂj i8f the

acrylic, vi n ko onal
presﬁ%%ﬁ? f%ﬂ‘af 33 %naﬂrmgé of"lj]}o%1 ]%%at M%&%%E%Lopof%/ur?gfq e
aromattd bdergtengl gqowgwdl avdidehig |f@mm OB PeemacriEsdptSmyxna, GA

underUpEd b@@@ietgﬁ%pﬁbéaﬂ§s3dogaﬁﬂat| Ra¢ @5PONSGokIhg structure:
ul traviol et actinic energy.

pre OO

The X’ functional group 76 provides epoxy functionality. The X
functional group 78 provides acrylate functionality. Functional groups
76 and 78 are coupled to opposing ends of a backbone component 80.
[00471 Referring to Figs. 7 and 10, another multi-functional
reactive compound that may be employed to form primer layer 45 in the
presence of formation 50 being formed from BULK MATERIAL includes an
aromatic compound available from Schenectady International, Inc. in
Schenectady, New York under the product name Isorad 501 that has the

following structure:
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[ 0044] Functional groups X' may also participate in
the crosslinking and pol ynerization reactions of
woeiomesoiBayer 45. Typically, X' functional grPCpES2006/021948

facilitate polynerization and cross -linking in

response to an actinic enetqgy that differs fromthe
actinic energy in response to which X functiona

groups cross-react. The X' functional groups in the
present exanple facilitate cross-1inking of nolecules

i npri mer Iaber 4% in response to posure to thermal
energy. Typreally, functional group

are sel ected
to facilitate/cross-reaction w it
t hrough thr mechani sns: @
material ff on1mhich substr at [ I, 2)
[ , th a I i nki ng
orpup of the cr oss-dtifnker acting with
substr@te 42; and 3 ) poDynerization of and

Ter Iayer 45 so th chai ns of
3 ped to
a 50 an&zsubstwate 42.

{—Referring to F| 2 and 8 , an exenpl ary
nﬁgp unctional reactive conpound that nay be
e oyed to forn1pr¢ﬁé} | ayer 45 in the presence of
formati on 50 being formed from BULK MATERI AL i ncl udes
a b - carboxyethyl acrylate, avail able from UCB
wher€h€min@ay SareniSRyena, in@aergha nepderingherips ochsact arrmendrmly
dlStfr%FﬁOWI ng 'I%@%(J %ug&:l%hglﬁ @Eh}? B%OHP&HBQS Q%¥b£l@lﬁge

structure: unctignal group 7

funcli eRAldEE- cé‘rlﬁd&fvﬁl@lfoaﬁcﬁmw%t RrovEfR® REFUIREE| onal
funcgﬁmtpli’;? prayidesaneryhat 82 fandcti onal edupledunctpmindhg ends

0 e coupled to opposing ends of a

%ﬁ%‘%ﬁ g%%%n?g74 4004@! Referring to Figs. 7 and

[°°4§] anoReieETiel £P-Figct] GAAl T el tAAE CBNDR FFAST THERCE1on
w:.tl'myrrﬁeleﬂmooyﬂdmtooﬁamr i dupi Xedayl gyretradd riafidadie that
fun I\/l%\(%% | fa&flngcr ng&w::ggatggl!l t:gé r@%ﬂ é&.@%rﬁ@k&n which

I NC ar OI’TB.tI 1S - ound
formgy e ZB| & ffPB‘FﬁdUéB“GSeﬁﬁ‘lééFglciaﬁl%ﬂfn’éhe @“‘?mdé? % RESIt
the phRelichanaeukbecoylad 3665 ithwed phagndheatfiohl @MEngnation 50
upor BISEIL &g | Q&nfﬁe rg#ggt' Qopnal grosn,.48 Iartexvtl%ﬁgt CTalay S

tion nctional group 78 prOV|des
An easemg/%asftfemfl&ﬂcﬂr@ﬁaq>rfatl regeiihet | SORBPUYr Biffs 176 dfe trgse
propi€i0upl £bhbeo-appesicag Badsafl ardackiomseeconpprerticals

in Isarr}/tloqpél I}ev}:\)@gﬁ{ U“uﬁ]e% R:Qe @rgﬁenage g%al;%gre %BQ& I?:I%[i has the

functi onal reactive compoun at may be
follomprPEdute*Por m pri mer | ayer 45 in the presence of
formati on 50 being formed from BULK MATERI AL i ncl udes

an 0O
HO Il
\/\o‘@~c—%/OH

The X’ functional group 90 provides hydroxyl functionality. The X

functional group 92 provides initiator-type functionality.

gpecifically, in response to exposure to broad band ultraviolet energy
the functional group X undergoes alpha-cleavage to generate benzoyl type
of radicals. The radicals facilitate radical polymerization of the
composition from which formation 50 is formed. Functiomal groups 90 and

92 are coupled to opposing ends of a backbone component 94.
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aromati ¢ conpound avail abl e from Schenect ady

International, Inc. in Schenectady, New York under the
w@e@dostishane | sorad 501 that has the foll ow NBCT/US2006/021948

structure:where x and y are integers indicating

repeating units that are rasdomy distributed. The X'

functional group 82 provides carboxylic functionality.
[005He X f GREFTPINET™RGF DU 84" P ol dES H’Eﬁﬁ‘ii’aﬂgesome of the
afofareoticoradl ttiey muFuinrctiaratalgreaps v8 X apduB®%: ap eletouplnedthe

adhéﬂng p&ﬂ%k@& %@ dfht@;:f ?cegagé( QQB e6 &0 nﬁp %?c@rtlpl%@y J&Bé&tlon
Referring t in addjtion to_cross

. and 11,
inclyddned B tan‘?‘iif’ﬁﬁJc i"6ACE0° FURCETIOMSI ai;rf86b°‘“§€ may
generate radicals that function to facilitate
pol ymeri zation of the gqmp@siickon from which formation
50 is fornmed during sofrdificatiron of the sane. As a
result, the functional gr&jpEA( would facilitate
pol ymeri zati on of format |U%g %O upon exposure to
actinic energy, e.g., broa afrd ul traviol et ener gy.
whe i DEXEWWp L & rapmppd ges- ﬁmmf@tu@rtally rdacyiare edmooprrd tipmatl and
cl udes these topertie ho at or
- Cg%alofn%lrseesf i % i gﬁecaé t embg\é%c{c,y H% ar rIAGwR, 2
ref INRMWA WO rclcatm@er BAHTE waden:asmfr&m gaswde s29ateand Rlaasa t he
contf,aqlnlLIQQM 9@9 gdﬁfgﬁé Ur.Ga 71313012( soléé{&c%ﬁg&glr o%?gne%q DUV30J-
Ides h unct i onal fu I ona
16 @qnéabnsgghﬁﬁ*%wd%%ﬂpﬁq gt Hre- CfWélF]Eﬂ?cFF%ﬁéF‘F"t yith
ariapetid ifaatt Aonal groREPONSEid Beb¥Pes uttatt Dulkynoadts kand not
ultraviolet energy the functional group X undergoe
for‘&lcﬁﬁ%lled’lte}a‘?fé?ﬁew’c%‘ JerEtare SBen%‘bﬁ‘Po’iWeCﬂ‘fPOFé’b"P&‘al ~CEA

was @158 6@l cﬁ:@QéJl'lhﬁr% tadiccal CQQLWEQI' éu?cﬁtlégfﬂacpfsoi heBoth
osition fromwh formati on

the ﬁfng? TORE Y PEEDS a@@ %815992 é‘?’ eSO&Su?% é’%ﬁt‘fco IBE‘E&&%@ tne-
of Wgrdsrafreasdackbonereanponentrék{l0QdS Sparer & sold under

C&@EQ&! Bh@@%ﬂ\/@{ 6 oh BB dod ek Uﬁiengaﬁp%m&fneh'a§ of Cymel
f orementioned the multi-functional reactive corrgoun

3 °3TI§ a%t}?r"ﬁi“?]té’of‘%e%ﬁe‘?‘?lﬁﬁmﬁ r“épﬂﬁqt)h of*Si AT BPFEE &8 BEonat
grogred of §IMMRANcaax eapt @i yatcoAp osiny | amdengdtidi nggagtions. The
£ i @§ I Jau€e GRRPQURT: | £48SpdRhh WS kne
B e 1t S R ATV LRt
fouc‘?i“ﬁﬁ?l%oé‘goﬁlﬁﬁf’ﬁm mately 100 grams of conposition 1 and
b - CEA conprises approximately 0.219 grans. DUV30J- 16
is a bottom antirefl ectimRsePRl #9. BARC, available

from Brewer Science inRollTa, MO
DUV30J-16

Isorad 501
Cymel 303ULF
Cycat 4040

Approximately 100 grams of COMPOSITION 2 comprises DUV30J-16, 0.611 gram
of COMPOSITION 2 comprises IsoRad 501, 0.175 gram of COMPOSITION 2
comprises Cymel 303ULF and 0.008 gram of COMPOSITION 2 comprises Cycat
4040.

[0050] Another composition that may be employed as the multi-
functional reactive compound omits DUV30J-16. The composition is as

follows:
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cont ai ni ng 93% sol vent, and 7% non-sol vent reactive
conponents. DUV30J- 16 contains phenolic resins, and

w0 e@705@3x| i nker can react with carboxylic funeCT/O8EN06/021948
group. It is believed that DUV3 0J-16 will not form
coval ent bonds with formatilén 50. I n anot her

conposition, b -CEA was regITaced3 by a cross-1Iinking

agent, a catal yst and - Both the

cross-1linking agent andIeeRad §&t is sold by Cytec

I ndustries, Inc. of Veg{nPatheszon, New Jersey. The

cross-llnklng agent is sold under the product nane

Cynmel 303ULF. One of the M&F# conponents of Cynmel

303ULF i s hexanet hoxynefWyiceprteaam ne (HMWM) . The

met hoxyl functional groups of HWMWM can parti ci palte in

condensati on reactions . The catal IS SO

C°‘“%°Sa¥l % Re" 5t BaTR FREMRE R t774(?£5mi)r°5vF%‘iRﬁ6 ?He 22 grams of
Cymelo B P PEFngnt onp osiali o .CYCOVROS! T OhbRAADEM3 Ogmdl6 3 b3miFasnd

cYcaSCO;r 11303 Ul cC¥ 6@ 1 nd 040 Ap&rsefsa{dmwl Yoy hQP 3%5%@ 205
TI ON ri ses DUV30J- 16, 611 gr am of
CroBRPORPT O3 RO 1 6n TSR SOH 260 1Py S cetate.
PM ACEMPESHF| ONro@uatoppne SEsa Gpiednt30idlibt smr of. D08 gr am
(1-19fe hEQYBEBIVE L2 08I 58 FaGWEAL AQAQL [QQ) ?Qiy AROENEL pore,

OITEOSIII on that may be enpl oyed as the nu
“GRcti onal reactive conmpound om ts DUV30J-16. The
[00%dnposi &i tnicks cegppoitionsis OONVROSHTIFEN-@rosvRad 501

excéﬁl’:ﬂﬁc_lj f%@%ﬂel:a@{ﬁﬁt of Mh’éc&;n?t:ﬁtuggggcgy?bgﬁ&ﬁsr :allrlrcgcﬁllggges For
e SO

xR RO BB atrrs TR Cpealy 4846 P Eard T8gEa oL

13. Lpgnets 303Vl a3 UGy catd e gcamivit neédat THet oc onbiarad i zon,

Cymé:]Jc 3 b:&ﬁﬁa&hcﬁ Q}eatQéggl conB3iddE and Qmﬁﬁhaﬂo@l th eﬁoRad 501,

i.n intog a xi mptely 1900 grans of
v b AL SRt PR TEnaChrBHICE. e JORod e yno00 srans
of Rohstteteng of 2 -
[0052] A fifth composition is identical to COMPOSITION 3, excepting

Ten

for the amount of the constituent components included. For example,
COMPOSITION 5 includes approximately 81 grams of IsoRad 501, 18 grams of
Cymel 303ULF and one gram of Cycat 4040. IsoRad 501, Cymel 303ULF and
Cycat are combined. The combination of IsoRad 501, Cymel 303ULF and
Cycat are then introduced into approximately 1900 grams of PM Acetate.
[0053] Each of the five compositions discussed above with respect
to primer layer 45, , COMPOSITIONs 1-5, are deposited upon substrate 42
employing spin-coating techniques wherein the substrate is rotated at a
velocity between 500 and 4,000 revolutions per minute so as to provide a
substantially smooth, if not planar layer with uniform thickness. This
is followed by exposing the compositions to thermal actinic energy of
180°C (Celsius) for approximately two minutes.

[0054] The five compositions described above, COMPOSITIONS 1-5,
were employed, along with IMPRINTING MATERIAL, to generate comparative
data of the strength of the adhesion forces of interfaces 66 and 68
which was compared against baseline measuring of a primer layer 45
formed entirely from DUV30J-16, which is not known to form covalent
bonds with formation 50 formed from IMPRINTING MATERIAL. To that end,
formation 50, formed from BULK IMPRINTING MATERIAL, and primer layer 45,
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(1- Met hoxy) propyl acetate sold by Eastrman Chem cal
Conpany of Kingsport, Tennessee. [0051] A fourth
W@ oposiiss on is identical to COWOSI TION 3 , eRCEPBE1006021948
for the amount of the constituent conponents i ncl uded.
For exanple, COVPOSI TI ON 41fncl udes approxi mately 85.2
grans of |IsoRad 501, 13.8 grans of mel 303ULF and
forf%?ﬁefm“aﬁ@@f’s@f&gﬁ 341?4end|t§6Fé%€c‘fesb¥le STEHAULESEnd
depdsyead aat echeandplnadsicsfheetterbithat §0mmss0odlildes Rawt56Hqwn) .
Each%'i@és é@i%é'-'%n@f‘@h%a"ls AR LAGAL LI ROANGRdk Nt8x25 mm in
approxinately 1900 grams of PM Acetate. [0052] Afifth
the dg i fiemsien dentl cal to COWOSI TION 3 , excepting
[oossQr theB@fmandepafsltm eonstiné:ti@ayec aApone fbsnathoh e the

gla£ Elﬁf&@ %@eﬂcg&gr@dl ngpggfﬁcgpﬂ/[ %é!:ﬂ’%tlglsy s&lde

grans of 01, 18 grans oOf and_one
(noty FRABf lm@?s%&e Pﬂir%%d;o%tfon ?4 3%@UL=F2aﬁd1 &Y cat
volude@ . Cambi Jleds slhiae€ofmbt néiowon ot $86RakEAY, ridpa@|with de-

:Lon:%%g%e@nt g%}?git 8@1[_1? 1%@5].[13 %/E]taﬁ%gﬂ&l.edah@tegcaosed to a stream

r oxi ma rans of PM Acetate 053] Each of
of :ﬁlhlédfwed%ﬁgosq B or?s Sar%,aeug%éata?ﬁﬁ?egﬁt hT]F%"seBéE?r't ohe
glad¥ kDBles| ayer sédbm), afeOMRPOS BEAYS - Eelates)deposi hed:s.

[oosLb?on SUQ&%J& £.42 gmloying, spi gn&s)aegbmft eghnig

wherein t Dstrate is rotated at a velocity be vveen
Sll@@o(%‘ﬁdsﬁ?V@(boe‘FFé\%f%ﬁ SBHE PebeFrhdgise ¥hthe fRMpFBIFEP to
300@ rpubstrantdral byersapaish 1yidg notthel anar tEyber Wdthshown) on

hot '*Cb'l'aT:QJ @ttmo%kﬂﬁsé rﬁftés' s tholdnawed, Ry, eé%@ﬁséf‘%oﬁlt&mims

ositions to thermnal actinic enerﬁ?g
1- 5(®él‘§€?1&s?s ftoe %ﬁf-ﬁﬂwﬁ FRTRIS E1 b 2AP é@lflﬁéosﬂ]e The
polfnerez&D BRd Sirbé ©1S nkes,C by begoabeyec GMISELELINS lFCE.”mation

is Mgd 'Eg![@;}/l% " A OH:QS EQ ée%!ﬁﬁhqglé I}l@n%@ é‘mv

gener at arative tao e strength of he
Spe%-“(fﬁé%ﬂ]dm PO BNPRINTING MPTERIRE 66 IATRPS6 %Pcﬁ%&%ﬂy of
drofIRp adrd @galbﬁslaybased oA Eori@eas Whie Ngvooflas P el iess . | agter BULK

IMP%%OTE[% B el eItl J %%%%g Oﬁ]etqug?en whi, 8ﬂfﬂn§r %E/F@ QW

| orm coval ent on ormat 1 on orne rom
havingPRINPF NG IVATER AL, thpotYh gt aehdlidssr ﬁﬁ‘f"t ShO%D, freingegne
ano’iHe&nhﬁJl:lﬁlﬂaMEBhd\rﬁbm MAERRITAL , MAaRET AT i maypllcay@r a

45 f.or fr I h n

e M LR 0608 P s e
orthasopely Ewdhgl bengise Jd]éé Hi6t o%ﬁamemél%é@hgbﬁsghde (not
showd)i. derHeN ot.xs RRWNNTI Sc APPERALNEY ebyidifasat hi.ek, pbby@hrized,

and ?IOSQ 0% ;%t CLApsthdRAR O o JASPL; 81 HR 0RAS L Weinic
energy, such as broad band ultraviolet wavelengths, using a medium
pressure mercury UV lamp for 40 seconds at 20mW/cm2 intensity.

[0057] To measure the strength of the adhesion, a four-point
bending fixture (not shown) 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.41l (2002) pp. 4194-4197. The maximum
force/load was taken as the adhesion value. The beam distance of the
top and bottom two points is 60 mm. The load was applied at the speed
of 0.5 mm per minute. Employing this test, it was determined that
delamination occurred at 6.1 pounds of force when primer layer 45 was
formed with the baseline compogition. A separation force of

approximately 6.5 pounds was reached before delamination occurred with
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gl ass slides (not shown) are cleaned. Specifically
each glass slide (not shown) is exposed to Piranha
wa@oedoansmsd (H 2S04 : H2O2 = 2.5:1 by vol une) . HOPUS006621948
slides (not shown) are subsequently rinsed with
dei oni zed water, sprayed witgh isopropyl al cohol, and
~exposed to a streamof fluid for dr)_/Li ngi e.g.,.a
primg r ByifE of5 RP1DGERNGasrorTREMROZETEN 1t he GRRESTEPT deEce of
approRdtatshovmn i mlﬁldbakedr@dchéa&dmré Celshirspiéroocuiredr gith
pmmLQOEagL r I BEL, ?xeoﬂ?r nﬁcgﬁmmﬁzontvﬁewﬁmgi 1her 45

| ass sl npl oyi ng
was CEEM GT¥S S@Ft t‘Pfa %PHI%W@%&'U{% % 530%? PErﬁOtPr Pimdpe two
glaslsayardeés ik Epdw) Billedebgbass bstdmte8elandbatsivowycuoned .

As a gé é%vp cgci%ﬁc@%\%ﬁgg o081 290% tw%§e Aeasﬂe*&ecuemgs each

as “‘wel basel I ne
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composns&ﬂbl nkedandy pxpaser@iher tllagémIS elter gyperfor mat i on

opera 1£na1n§gar%.q?éx%¥,u:]ﬂ.gs q%ﬁj&(ql §1P%@%Scttl%g%&f%@ém@e&‘é1a9191‘?9c10n

above eci fical

wered il apRidad aé’§ra6%lt8rhaﬁlv|et YRISP IR BS BRTIOTHroTer 3dperther
absed®.0n one of the two glass slides. The BULK | MPRI NTI NG
[005 TERI A'I'hé %mL Qleﬁt?sngw El{l gré)s%tnwe eLMPonp ﬁéé@lbgé)é%g§e are

aV|ngt e priner er on the two gl ass sl

exenpﬁelfy sh¥ay) chardes gehBodifdEReeantRYe Bﬁt%{al Ry tBEJLd&Sclosure
recilktMPRIINTE Nﬁlh/ATﬂclalaN_-LngTypjmal the acémngf twrdi hatenaXdrs Ofor
examgﬂg cghet vteyl@ ];941 ﬁéestla‘lc"_!a :'Ejse%&él%?/tadsg}q_%}ll?/xr:@%q_ésolve the

thogonally fo t ongi t axi s of "the remaini ng
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Isorald Q@m/\bprﬁ@ bodwmsiddy cy§L0bd} chepnbasuetebher Skrengbh of
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be LS QRd IR PORLLER: 26 B SRR Migdes AT h e
fulljeraps WAt $BYVRtEUFred at 6. 1 pounds of force when
primer |ayer 45 was
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formed with the baseline conposition. A separation
force of approximately 6.5 pounds was reached before
wa@ledoansaas i on occurred withpriner |ayer 45 bei PQI/Us200€e21948
fromCOWOSI TION 1 . A separation force of
approximately 9 .1 pounds Wwas reached before
del am natl on occurred with priner |ayer 45 being
HA CC]VPOSI TIC)\l 2 . V\hen pri mer Iayer 45 was
formed from ea
bot h ofIthg]Te OdIoél‘css lﬁ%s ?\E?r tﬁoms)ug? ey g oai8 methoa
compErpPiige) bef ore deI am nation occurred. As a result,
forces @fridpnd @idd: a@alrgéaofmerlat@m&ag&@ naxtll’mgu& comp051tlon

presgﬁsere\il:gv%érltt gg%géﬁ%ﬁﬁaeﬁdﬁu}ﬁstiag r est% trs%\l/ci![ dﬁlrst .interface
beingagefiingd Rftwhers Gpit |16Y81©y§1@ﬁa‘15}lén9¢mp@lﬁa*?3a>@t a&rd §ﬁf@:§epwd
mtetrha&e bbigd faeeidadebstwoee Rl Ssulek adiNahd QA1 8RIRpbaITRbL A

er 60 ta have unde ably thin re |ons aof

it %o{]éﬁ het lélE%ren 8%%@]3 ‘Yr‘h Iientbéjl gls*]econd
mt%ﬁ@%ﬁe Aeclydieatd @ﬁCIEP@Sé‘P |a§é§rw09@ldarcemm@eﬁp¢rarty sajEny
subs€hanges and nodi fications may be nmade to the

di scl osure recited above while remaining within the

scope of the invention. For exanple, the solvent PM

Acet at €21 s TeerFleoyet 2priavared yiut otalimss othgseitheaod mephanism
is se0aSiddt et aCONPOnaRtiaifsnCQVROBEHONS ad ent 4B, Sonic

esu ny.gomon photo-resist solvents may be
bondASarfd Ve (%er W‘?glu o B/ Acetate, such as Diethyl ene
d ycoI I\/bnoet hyl Et her Acetate, Methyl Anyl Ketone or
the |ik¥. EB? (i§eRod eReresdred igoptadft § HETCOVPER] TRENS
inte3faced :Lanﬂarﬁned By. Ehermla&Q,R&drﬁ{élsaﬁy%hpc&QBU&F aafOssiCairst

mte%é(ceiqqu% bD(r%} %ngl et ]sb%l 3/%? %éin%‘g of% 8@30%@&%%10%8%

aCtlBS‘/cvﬁé?‘IeﬁﬁY with the remai ni ng quantity consisting of
the solvent. The solid conmponent of each of
COVPCSI 4] Osfse hephell as afedibedray ﬁm’i]ﬁ\riLSr&leEQ;% Ber90% by
We % i
furt fgl.lﬁtﬁlgihg %%ftﬁgfg% Ba’!lcf tc8m;%%{%%8¥ 191'1%%04 %ﬁlfled
ComP§Ebifé’n g I‘?@rmlﬁ‘?e?ﬁ%dohaﬁé‘%?oa?‘ﬁl Feid SPF\é‘?‘JefFS? gompgesition.
limted by the above description, but instead should
be det e3.m nethavmtthadeherente=d dnt dieiappendesinc baf imgng
furtﬂgpn_lglc%&& t’LBc,ealt %mbletvzé‘e%p@afg 1@9& \éﬂ!i espat:ﬁ su#élgg tle, a

of adhering a layer to a
Pluré‘ﬂ]b@f Pﬁt‘é"le?é]rec? ' B tHEEE T SApP SR CHEFs r?Pn@rg{aPF%tbaﬁﬁ%‘me
grougpegmhditrsit enfl acesndfuhaviongl aroopPodihieidpfiesentunctional

grougeié/m@ng» al:idnl ayerAnd Splkd-suhshral i Lo gatth flhEst

Interface
second functional group reacting with said substrate.

6. The method as recited in claim 1 wherein defining
further includes locating between said layer and said substrate a
plurality of molecules, a first subset of which is a cross-linker and a
second subset of which includes a backbone group and first and second
functional groups with said first functional group reacting with said
layer forming said covalent bonds and said second functional group

reacting with one of said substrate and said cross-linker.

7. The method as recited in claim 6 wherein said backbone

group contains aromatic structures.
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bei ng defined between said | ayer and said conposition
and said second interface being defined between said
w@aiw3sEse and said conposition, with said firBCT/US2006/021948
interface including coval ent bonds and said second
interface including a necﬁﬁhisn1adhering sai d
conposi t I Qﬂl ¢ oetﬁ'x%l da Subs:ftre %aim -Eh$hgﬁggo&qullng
recited in & XML ﬁ%ereln sa| nechanismis sel ected
furtfqroppalusies bfcapichhniene $ai€l Wrlsigaedbval e fPporids, 2
pluréﬁﬁiyco@(&ﬁﬂécﬁggl \éaauw\j:mwaﬂﬁclﬁ Gﬁlgﬁ&ies 3 bacfb@e;‘rﬁf&@dand
ecite 1 er ei [ o]
Firo o By REF Ty QT Shi & Coraati Crsn an dar
consiatrlgg ersmee?#aééé %%s afloar%aatv@y f%@@?ﬁg IEATR] *PATEPI aHFD
said SRiydr CUTEESH (9298 JRaBaicl Bb@senergy. 4 . The met hod as
recited in claim1 wherein defining further includes
sol i di f9y| nﬂl S%é o%ogpgglzii‘_le\%ni q:%.tdll.rglsnghéresigl éﬂdf b&@bome
conposition “and ormng said ?a er upon sa
grouggls de¥dcEdd cBwposiser ot 95°uPSTﬁ%nSr+€F+Ftﬁ:i eagenrtéeHYeaf in
alipEdidicmdd whetraiin. defining further includes |ocating,
between said | ayer and said substrate, a plurality of
mol ecul £3, 2 JUbS SSLE of Wb Ghelngl udes1an PHYaNLMG second
backbone group i st and second functional groups
mategiali, s%ﬁ%ﬁ F?WE?Fl?%ﬂ?CF?WﬂﬁéflﬂfrOLu) reacting with said
| ay enito thocinosal d-eaovialentmpoond haainh sabakkdetommtoup and
. t] l5 a with said substrate. 6 . The
flrs£%ﬁ%'gégg% 1%%&F25{5n5%5§?n11 wherei n defining further
|ﬁtPaH§§SFodﬁﬁlng bet ween said | ayer and said

substoad-aiaket umath syidoffin eoutespan drionstbesudsetpofsive
to aV\@lﬁ%ta g&lﬁlgag%gg} BKEL 20,2 - $A6RAM MR 8L s gﬁa whiheh o

i ncl udes a one group_and first _and second
subsplRft FottaICT g odpRRSH) tnﬁlesca%s Py 881 et BT sap said
secoh& afikbalpnafl t dromai itk ihg yespbriventgp sabecwovadtent c Boadsy .

S a u h of
T TR R Ll il i A
mateéséﬂremted in claim6 wherein said backbone group
contains aromatic structures .8 . The nethod as
recited {n chal Mo vyg@{o%' 0o A&LE DG T LT ReLo LAEHIdCS 1
Iocatlng ‘bet ween sali ayer and said substrate a

tirsy| Ftdrie )Fnéfgmpékllﬂeéstheém%hﬁéfgyof whi ch incl udes a
backbone group and first and second functional groups

wi th Saiéj fi{‘l’?’et CEML%ELPJL%S GYLWPeg in claim 10 wherein said

gsecond actinic energy includes broad band ultraviolet energy.

13. The composition as recited in claim 10 wherein said

multi-functional reactive compound having the following structure:
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consi sting essentially of an acrylate functional group
reacting wwth said |ayer to form said coval ent bonds
w®2007/05m833ret hod as recited in claim8 wherei n B&I/tiS2006/021948
backbone group is selected froma set of groups
consi sting essentially of 4liphatic and aromatic . 10.
A conposition for adhering together first and second
materials, said gonpogition conprisingya
mul ti-functional i ve conmpound havi Ag hbackbone
group and first and second functiona
catal yst; and a_cfOoss-1linker, wt
functional groyp being responsive/to tinic
energy to f ross -1linked A adhere a
subset of said cblss-1inked to s8d first
materi al akd ond func®ional group being

resppnsi ve d actini¢ energy, differing from
sat-di-first act -0“ e— b Sal d
mateial. Lt m recitgdin%yaimlo

wherein sgd-first actinic jy i ncl udes thernal
ener gy &2 . The conposi%{& as recited in claim10
wher ei n®Sai d second acti hs energy includes broad band

ultraviolet energy. 13 . The conposition as recited in
claim 10 wherein said nulti-functional reactive
wherg GhBBtind 2RaViti§IthEW A Fowi ng structure: where x and y
are integer nunbers . 14 . The conposition as recited
inclaijpl |n:said L=fyunct | I LYe, .
compourd hat t R BLT ot Al Pt e ret hel e o Hesqye
multl*fu&ﬁEPQQaﬂ'Ie%&FéVqiCﬂREQﬁﬁdg?%ﬁJﬁ%F dRYIRingystrugtuges
aver aged repeating néffbers . 1?@. The conposition as
recited in claim hey el )S%i hinking groups R', R
" 'and R''' are rando @'F{j‘iytri b@ed t hr oughout said
conmposition. 16. The conposition as recited in claim
Wherg i Rherfei n®¥hiRd’ T idFSt LiFhed i90RE® GROUp HdiferES F'67¥ N
repedtingt nikeesi al t hrough by an adhering nechani sm
sel ected froma set of nechani sns consi sting

essentigl | ymQf -6QVRL N, BONAS; dLRLCNANGS: VAL T8 saia

. Waal s forces. , ) _
linking groups R', R’’ and R’’’ are randomly distributed throughout said

composition.

16. The composition as recited in claim 10 wherein said
first functional group adheres to said first material through by an
adhering wechanism gelected from a set of mechanisms consisting

essentially of covalent bonds, ionic bonds Van der Waals forces.

17. The composition as recited in claim 10 wherein said
cross-linker includes a linking functional group and said first
functional group adheres to said first matexial by being coupled through

said linker functional group.

18. The composition as recited in claim 10 wherein said
gsecond functional group adheres to sald second material by forming

covalent bonds therewith.



17. The conposition as recited in claim10 wherein

said cross -linker includes a linking functional group
wae@7®s0183 fi rst functi onal group adheres to saPdI/ib2086/021948

mat eri al by being coupled through said |inker

functional group. 18. The %%np03|t|on as recited in

clai m 3}% whegei p,saj.d. %bgyd:ety&%t m%lalgrﬁumhé@aﬁr%d

to sai d second nateria form ng coval ent bonds
first Hame Rl 190U hts éﬁﬁrﬁ‘b%eidtfliﬂ‘i‘ 3ttt tRacH P el S50
consWMREmEi ¢eseat Thiflyrst dhubetyildooalepgryoupydxgel @t etkdxydm a
set of functional groups consisting essentially of

car boxyld. C,Tffeoeasa{pos@w&péxlre@agecﬁl KoXiim 20wndh€in said
osition as recited in _claim210 wherein said second

secoprgRs BIFR. FFOUR 15 ssEIEER TP romch St "B At I SRR
cons@§ilpSe CRABLSIYNGE essehid ahd wiofl achsitdi ¢ and vi nyl
et her.



