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25 Microcontact printing is one rhethod for creating sub-lithographic features on
semiconductor devices. The technique creates self-assembled monolayers (SAMs) on
specific sites on a surface of a substrate of the semiconductor device. In a conventional
process, a master mold with topographical features is prepared by photolithography or
electron (e-beam) lithography. Referring to FIG. 1A, a stamp substrate 10 having a

30  resist 12 thereon creates a pattern on a surface of the stamp substrate 10. An elastomer
casing 14, conventionally formed from polydimethylsiloxane, is deposited over the stamp
substrate 10 and resist 12, and cured. The stamp substrate 10 and resist 12 are separated
from the cured elastomer casing 14 to form a soft stamp 14' with topographical features.
(FIGs. 1B and 1C) The soft stamp 14' includes a pattern that corresponds to the pattern in

SUBSTITUTE SHEET (RULE 26)
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16 and brought into contact with a receptor substrate

18. (FIG | D) The ink is physisorbed on the soft
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FIG. 4 is a cross-sectional view of a stamp-ink material-receptor substrate complex

according to an embodiment of the present invention;
FIGs. 5 — 18 are cross-sectional views of embodiments of stamp structures or
intermedsate stamp structures of the present invention during various stages of fabrication;
FIG. 19 s a cross-sectional view of an embodiment of a stamp of the present

invention including self~assembied block copolymer domains; and



-3 FIGs. 20A, 20B and 20C are cross-sectional views of
an enbodi nent of a receptor substrate including
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OUT THE I NVENTION 5 The follow ng description with
reference to the drawi ngs descri bes enbodi nents of

devi ces and net hods accordi ng-8e the invention. Such
descri ' i ratd ve..
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may be formed by depositing a WO 2008/.131032
PGTpsuspielgicosdsacal affinity. The region of chemical affinity provides the stamping

surface with at least one region of chemical differentiation, which has different chemical

properties than the other regions of the stamping surface. The region of chemical
differentiation enables the stamping surface to chemically react with at least a portion of

the ink material. The region of chemical differentiation may be formed by depositing a
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material on the stanp, or by nodifying the deposited
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on the st arrpi ng surface may I#clude, for exarrpl e,
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30 Y a small molecule with the ability to function as a SAM. The ink material may include

at least one functional group that chemieally reacts with the region of chemical
differentiation 52 on the stamping surface. The ink material may also include at least one

functional group that chemically reacts with the receptor substrate. The ink material may
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functional groups on opposite ends of the ink

mat eri al , providing orthogonal reactivity. As used

herein, the term "orthogonal réactivity" nmeans and
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material is renoved fromthe stanping surface while

chem sorbed ink material remains on the regions of

chenical differentiation 52. As-used herein, the term
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pressed agai nst the piece of paper. Alternately, a

c Ote Hik astetp! gray be coated onto the stamping s surface by any convenient method. By
way of non-limiting example, the ink material may be directly contacted with the
stamping surface or the ink material may be absorbed onto a piece of paper and the
stamping surface may be pressed against the piece of paper. Alternately, a cotton swab or

the like may be used to transfer ink material to the stamping surface. Ink material may be
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stanpi ng surface. For exanple, contacting the stanping
surface wth ink material for a period of tine of
approximately 6 to 600 seconds7i-s sufficient to
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substrate complex 400. As described in detail below, the receptor substrate 200 may,
optionally, include an additional material layer thereon to improve wettability of the
receptor substrate. Upon contact, the Y portion of the ink material may form a chemical

bond with the receptor substrate 200. The bonds between the ink material and the receptor
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material and the receptor WO 2008/131032
PCT/ US2008/ 060520 -8 substrate 200 may be coval ent,
ionic or polar bonds. The chengcal bonds between the
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correspond to the regions of chernical differentiation 52, an aqueous solution is introduced
into channels between the topographical features to cleave the bonds between the

stamp 300 and the ink material. By way of non-limiting example, referring to FIG. 4, the
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bet ween the stanp 300 and the ink material. By way of
non-limting exanple, referring to FIG 4, the WO
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t q2ﬁw§mahemacal &tuction or {3) exposure to other thiols (e.g., thiol-disulfide
rearrangement discussed herein). Dithiothreitol is a particularly useful reagent for

reducing disulfides to thiols in this manner.
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hydr oxynet hanes
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56132 griitedawittd ] 1-
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aeteRiather reactadivalth sodium
Paffle Sul fonate,

Amisk @%mﬂf A& aWdt }’fyd?b BligpS g onyl - €. gsi.of ﬁ’&h @-tebminated silicon
acid QHHMQ g&m i hexyl (tri et hoxy)sil ane
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: hydroxymandehc acid,
hydroxymethanesulfinic acid,
hydroxybenzoic acids,
hydroxynapthalenesulfonic acid,
hydroxypentadecanoic acid, or
hydroxyundecanoic acid

Amine Group

Any aliphatic or aromatic thiol

Si0, grafted with 6-azidosulfonyl-
hexyl(triethoxy)silane or Si02
grafted with 1 I-bromoundecyl
(triethoxy) silane and further
reacted with sodium azide

Although Table 1 identifies certain ink materials having orthogonal reactivity,

many functional groups in the ink materials are suitable for use with materials with which

they are not categorized in Table 1. Any and all such combinations are within the scope

of the present invention. The ink material/stamping surface and ink material/receptor

substrate combination may be selected based on conventional understanding of chemical

interactions and bond strengths. The stamp 300 may be formed by any conventional

method that produces the desired pattern on the stamping surface, which pattern mirrors

the pattern to be formed on the receptor substrate 200. The pattern on the stamping

surface 1s defined by the regions of chemical differentiation 52, which have chermnical

affinity for the ink material. By way of non-limiting example, the pattern on the

stamp 300 may be formed by conventional techniques, such as by using a mold or by
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hydr oxyi sophthal li ¢ acid, 8-hydroxy-7-
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g0 that gs %Fféﬁq%% g plepateraly fpfegnativelx e aﬁtfnal used to
alghSe il 9Ol H M| 'cﬂ@rﬁ] cﬁ[yemﬁ\ﬁ}ﬁg& b, 1Ba§desﬁﬁaﬁ)n gé‘f)u ?ﬁvmg

present i1 nvention. The i'nk materiallstannp
amﬁ@nmwzﬁ&neﬁbambnéoemmmﬂ ngmsmfamehmanmwmampbmhnﬁyn70nmy

R TR PO g G A B B B3 BROTRLC o8P Py copolymer

300 maw egstliafresh By BOYepooifedent e dlm 70eihdetlRaby conventional
produces the desired pattern on the stanping surface,

wl@h@mhtﬁiagrﬁéhrﬁ ong-beast Kthogikphip techriavest forpiag bpeniess Bn Phieresist

é%fa%r e—%é‘zgé %ers%{ Ha %98? ﬁrﬂ‘ﬁhggr Oé]ﬁs?é %F}‘&P%Jeﬁ Sre%{/é}fﬁﬁ{o@% ift the art

S ur ace' I s
diahd ehﬁeffbreafdrmmgSEf; pammh theredstdineni &@ds noadifdusdeldyin 8@4il herein.

t i nk mat er.j al of non-limti ampl e, the
Qﬁ*ﬁéfﬁﬁt Blﬁtefﬂﬁﬁémys‘%%%ﬁpss%s OhBgERYe KD %ﬁy}% ah organte or an

id aaalial tﬁ&lﬁlﬁh%%tsn t SiHGRd ﬁﬁp&yfstgéh@gaséd i@ or by
08/ 131032 PCT/US2008/ 060520 phot ol i t hogr aphy

orpolsf(rbethmwmbrgﬁchwhxyts s'ﬂh@qpiattmmmtmlst(h‘és@t)mmﬁ c@@binations

e 66%)15 nz'ﬁ? remflhigyeg ggrgla%é gg fo bl O ?18 “fl'll%n% §y a converrﬁxona} coating

| irdcheiguapbiudil) hut nsuUdhitaiso bﬂp U@dtlﬂg, baf edatiexappl c@atmg, roll coating,
photoresist materials or c-beamresist materia
REPEY F3iiget ad togy cogtingdependingen Wy aaiabiesse & ihsaeseﬁﬁl%’ﬁrel 80.

Stﬁ%a@ﬁ?ﬁhﬁ@f-&mﬁ@yﬂqﬁﬁ may be transferred to the film 70 using resist layer 180
as a mask, as known in the art. As shown in FIG. 6, the film 70 may be etched to produce
the stamping surface 70" on the stamp substrate 50. While the stamp 300 is illustrated in
FIG: 6 as including topographical features, the stamp 300 may be substantially planar. If
the material used as film 70 has affinity for the ink material, such as gold, the stamping
surface 70" may correspond to regions of chemical differentiation 52. However, if the
material used as film 70 does not have affinity for the ink material, the stamping
surface 70' may be modified to include a layer of gold or to include functional groups,
such as thiol or amine groups, that have affinity for the ink material. The moditied
stamping surface 70' may correspond to the regions of chemical differentiation 52. By
way of non-limiting example, if silicon dioxide or block copolymers are used as the
material of film 70, the film 70 may be modified with a layer of gold or with thiol or

amine groups to provide the regions of chemical differentiation 52,
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Alternatively, the material used to formthe film70

may be chemically nodified to include functional

groups having chemcal affinifqg. for the ink material.

By way_of non-limting exanple, the film 70 may e
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crsesptn ol 206 7 BB SPRRRRLA BEQHNTE gt Hiions of
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clvemplsetd SAIMEf erenti ati on 52. However, if the nmaterial

used as_fil.m.7 t . L.nj far_the.] .
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gr oups, uch as thjol qr am ne groups,. that hayve,
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L
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2008/ 131032 PCT/ US2008/ 060520 -14 I n one enbodi nent,
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R G Pon) B RLBSERLER, A BBRYHEURRS. BPohfvords silicon
matieddeahayisatie amteiial waed Gr fllm 76n 8 yevdyadnnedhitnitife daeaple, the silicon
l'i thography may be used to creafe t st anp 300, by
LSO PobeEed Dela b s S eb ot D AG (plotde 0 mm) of
5971’10{5?@3{ followed by dry etch; {2) e-beam lithography {down to ~30 nm) of e-beam
resist followed by dry etch; (3) graphoepitaxial self-assembly of a block copolymer and

removal of one domain to form an etch mask followed by dry etch as further described
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followed by a layer of gold (5 nm is deposited over

the resist layer 180. Any netals deposited under the

gold layer, such as the chrcunsun | ayer, nay have
little or,. ng.affjn [ e hrom
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correspond to the regions of chemcal differentiation
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In another embodiment, the film 70 is formed from a block copolymer. The
film 70 formed from the block copolymer may be modified with gold or at least one of

thiol and amine functional groups to provide the stamping surface 70, which corresponds
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differentiation 52. The patterned silicon oxide film
may then be exposed to the
nmer capt opr opyl (tri al koxy) si | ang-conpound so as to
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If a diblock copolymer is used as the material of film 70, each block of the block

copolymer may differ from other blocks not only in terms of the structure of the
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functional group 5 that reacts with a first ink

material, while the second block may be inert or,
optionally, may include at |egast one functional group
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and/or susceptibility to cross-linking reactions).
Fi I m nor phol ogy, 5 |ncluding-n@e si ze and shape of the

' h ted d t

OB SRR A oI, 5 B0 5k PP e, s
tQ&thQ&ngxgggolyner By way of non-limting

exanple, the ratio of each bl ock of a diblock

copol yHepne; esnﬂ@étrwe hegienkt copalym@0is ariblagkotepolsarer oDibgpck
] I
glrcg;gq(gner 5] n,gl al nglglgglcg%é ‘ﬁhe%}f’%{: %%Et}?&l%fﬁﬁe t%t@ttatﬁo&f is g&%tantlally

algam® af ﬂie&ﬁﬁm&ﬂ@dﬂ;o@@f thbl Ehcoﬁ’&'@lotﬂ)@@ sz&ﬁetﬁe pel, yieerolume
used in creatln t he st be sel ected. based

orragties i i lagk i é‘fbﬁiaﬁ‘il?%ibf ¢ %%?‘dg% he FollmRgegiant the second
B%ISQE}’ A ue Hezjeinn%e{ch %Q)cﬁ )(S?Mn?met}lg ﬁ!b%cﬁc‘cgﬁol%eltﬂég a volume

copoly
p@}ayﬂmrt dcfroanéaopt)@ §! lb:uﬂhpluh@tﬁh M}Ak@iﬂm‘em each block of an asymmetric
L}%@%ﬁ%i%'{qg%ﬁ 38%' St | % 1bRPb % 68 L& in about 0.6, In

p‘éhé‘ Brbadinenenhpal b‘i’(f&tc:ﬁ? 19&%&1‘1@@ kythAk®ic diftock copolymer and is used for
polybutadlene- ol KV|n pyri di ne,

p&mpbditenisen hé@hy edibloglotapebmyar g@f-gqsgpbles to form lamellae (i.e., sheets
p%:‘f X}%ye%lyifdlngetﬁe%% %@t?i:]a% tggglx]r%égmqn%i’. F’X{y'nﬂﬁé%ﬁc diblock copolymers may be

p@b@tﬁ&h@ﬁh‘ﬁ@tﬁx@&m@ arwplatlyths @ﬂj‘l@;tke:,opokymer self-assembles to form other
olyethyleneOX|de olybu adi ene, yeth leneOX|

p @pg}gl@%}cp gé%ndb@p %” g%\pwl oy Ip orF;@ %maﬁoms thereof.
S %[‘ &@%o@%ﬂﬂﬁ&lfﬂé z{]ﬁltsf‘ rayslec:(ﬁlﬁ%}ock copolymer both the first and the

pol yi sopr ene- pol yvi nyl pyri di ne,
pcshqobdbgdchcmdljan@s pmyivﬁembmmﬁam cypAyBers.20

pol ybut yl acr Vi n ridine Y
pol yhe PIES ‘?-SYH §{%ef§3+%§}?rﬂ P@i@?%%}%%ﬂzmed using diblock copolymers,
P QI BELSB L@ Rethp ohrfRY by theetah@ctlyduatess0 by any suitable means. Any

pol yi sobutyl ene- po| dlnethoxy5|loxane
pandferiab i Inéﬁh’éleﬁalft ]qf@pﬁlg@iemoé}p@nt in a substantially

Bg;l%ﬁ t(ﬁgﬁérﬁéﬁglgf IB?T%%% %3 f%}ﬁﬁa% ériérﬁ;gsubstrdte 50. As used herein,

pO‘EI};hmhhé}llyr]RtﬁEadmylhétleﬂthaleytfansytb acat vl wtveelae that are, on average,
pol Inethac acryl at e,
D &e%lgflé)fﬁé?{et() b}zﬁ sy Oé‘ﬁaéfely B@fﬁ%}gﬁﬁﬁi ?]gxag ge used for the stamp
PaLydRdiedoashkk@dtRe op%x&n\,srsamm&ojo iy Bededd WeE bartarkl that may
ate, polystyrene-pol ybutyl st ene polysa%iene- ol¥
etmtswyﬁweldml@mOp@mg@wﬁéﬁéu aniglly pgperidhquiiryahercto. Thus, the
SVi te,
}améat S%%ﬁ%é: 5 o 3&516’#’94@{5[‘3‘%%%%&%?
pol yst yhe ﬁeﬂdaz-klcaptﬁymﬁraﬁzk)dbe @pplied to the stamp substrate 50 by conventional

pol yet hyl ene X|de- ol ypet hyl met hagryl ate, As descri bed

| Hec81aEFy ngEBg, 1of hemblcot 05*88’&816%5% ChairegRethpds; Hgick

c %&ﬁaﬁ@%d/ohg%mraﬂamé %ﬁc&%ﬁﬁ%éﬂ'ﬁﬁﬁs TH@Hx'bﬂﬁk tzz&&ﬁﬁnéﬁnay be
30 triblock copolyner) or nore (a multib

c cappllmﬁrtefrspmtﬂoem dmwjbatmgs epriecassegl and E%abﬂpwws grereof. In such

tri inclu

oot 8By PERBRBK CE bl e Pupley b b i) Prpediom
m(@ de) s@n@lnplmlsom&o layspekion Na\sipandibr @ey BE ddpokiged on the stamp
bl ocks selected fromthe fol| ow ng. polystyrene,

pobssterh wskthadegiateay Soionglyigressyl (e.g. through evaporation at
PCT/ US2008/ 060520 -18



pol yet hyl eneoxi de, pol yi soprene, pol ybutadi ene, poly
| actic acid, polyvinylpyridine, and conbinations

wo bmsasifo32 | n one enbodi nent, the bl ock copol yneeT/1S2088/060520

10

15

20

25

30

di bl ock copol yner. Di bl ock copolyners may be
symetric (i.e., the volunme fraction of the first
bI ock is substantially 5 the Wanme as the vol une

LR LIS BRERRE B SRRl i i

dlsﬁtﬁmqmttotdapmttdme vol ure fract| on of the second
bl ock) . As used Eerel n, eac

i bl 0BT e FaBHievial B0 r &gs OHCURT T Figh Blggkeieht
0.r4id, Qhﬂﬁﬁéﬁxegg&d tﬁ@pl‘t‘)%@sg cBﬁfn%ﬂ% {e. §a§ﬁhe§’l Rn@tioA) surface

asymretric ol ymer has a vol ung fraction
| essmtehmdab@luite) Ghﬂbiocksgxf dutdblotihapobbsumag nécropimsd geparate on a

h k
arERSERe e o reBE S LEORER B hcReritd Thh pofSmer fim.
WitEdt phie rilrghQ6kecamind #pBEKk s@lofynas sRMileetsut bt doPTifited to, a

| anel lae (i.e., sheets of material interleaved wth
anphdiiss! phatcer aa}ejlarg@%ﬁ@t ric diblock copol ymers may

be us %ﬂ J %?rg‘:répx%%d Sat ert \fﬁgé I(:elé] %1*2)? cﬁiérxkﬁczg ‘ﬁlgfgﬁr%néalaté%n is formed

copol yner "se asse f m-ot her
I alaudimygsubitaite, e)eaatrmaﬁ ons pslgemeﬁ cheryﬂcairttﬂﬁfrentlagym exldisiting

or . combi nat.i ons thereof 15 For t hods that jnclude a

£ ich SR OSBRSS TG RK BBisErYy :@F At 5 Ang FEIopiof Shemifiy
t hererSREAGIMRY Rek.d6 8Pa! ¥ BRRSo B YoREn Y WEE& bﬁe Bl %chona}
copol yners. In one énbodiment, the stanp 300 may be

c rgeaped ageimpoundi dohieotikngod #ﬁarstyme ragine wtwnalaar@:paﬁéﬂeuaé@ast one

?gl%rbﬁ)fs B I g:ﬁlediﬁ%ﬁ na%ﬁ),g 8 H a% W bsgurbatrzg §¥ ﬁﬁr{n\é&i Ré depositing a

d ibid R ekpatapel onBé stin@p Siisg il ahd scﬁf-«@s@@ﬁlﬂﬁi@t‘[h@blb@k Polymer into at
per pendl cul ar rranner may_be used for the stanp
supstiadensms hagng a gerpriatigilgr otientatigrsiodhg stamp ylbstrate At least one

p %&" 9&%’11‘3&1%% AF thels AL ABIH BIRK D}BCQ erstﬁé @0&)\1@5@#}) rBfoved. At

are, on average, perpendicular sur face.
Hdcmucme of dtelemama teryibalcsatachyith gol;ﬁsedorﬁ}mmnd hentgibmgyhiol functional

substrate 50 i t e .surfac stanp substrate 50
SIS B TP T G Pl LTS eredf. The at
dil&s0gie rEQRObHINBHIdaDdiOEtefidtion WRSiAChdedbpdkraphical features.

per pendi cul ar | %: thereto. Thus, the 25 stanp substrate

50 i s ﬁ@fermmmﬁo d. 9, shextgmpabsirate P@is pieitided having pawutral wetting
o SRR EORYHTE oo AR, { ok A Sh 8T, po Mlock of the

f @aﬂockx:amjmer ;;de“pmsﬁztl]yamtm odae of detstang subttaods). The stamp
ns neth d/oro er aV|Iablea li
TRTRE s Pt B S Ta A are e RBerhel L8 ite e
c %%Mﬁkﬂbst%‘ta%(ﬁ@ a&sﬂ}ﬂgé asdBH suﬁﬁ@ﬂtiaﬂg piaﬁﬁdth‘é @ﬁﬁp"k@ﬁdﬁ%&%ﬂ may be
thereof In such 30 nethods, the dibiock copol yner nay

b@a@m@b}bw@o deposipen eldie diblock @gfp;éﬁa@’d the@nr&sl thstrﬁamp
S0l v.ent u r
S dg%tfﬁtsel%gn %ngu& dtéeﬁlgigﬁ:sfﬂg% éng %%nclie{cé h& tﬁe % (%f selg Gssembied
antbck Repdrpeiny thepdy. Dige t@@kh@ﬁﬁdﬂ e fbﬂﬁﬁﬂM&d&g(@@n@mhonal lithographic
t hr ough evaporation at WO 2008/ 131032
PR 0N MeiIe Higk coppdymers, as described in detail herein. In one embodiment,
the stamp substrate 50 is chemically patterned to include a series of chemical regions of
about the same size of each block in the block copolymer, which serve as guides for the
formation of the self-assembled block copolymers therein. A symmetric diblock

copolymer may be deposited on the stamp substrate 50, forming film 70", 1f the stamp
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70evapdritiathe st anp WO 2008/ 131032 PCT/ US2008/ 060520
As shown in FIG. 10, each block of the diblock copolymer in the film 70" may

self-assemble into a domain during the anneal. Symmetric diblock copolymers self-
assemble into lamellar structures in which alternating lamellae each represent a domain

including one block of the diblock copolymer. A distance between the middle of a first
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Nucl eophilic attack on a Si-Cl surface is another
chem stry which may be used t.gg.bond the receptor

substrate and the ink material. The receptor substrate
may beUsing ereleonficatiashson SirHeurfroee the e hfuaragmay be Si-Cl,

Sk c%qglfo\fﬁq@(% i%];l &Fﬁgﬁff&QQ%de T8E 1800 e nﬁ%%e %ayﬁg]f enGn-

exposure W umnatron wt a tungste
i hilkaitivateningle, Beye dohl hy@ex{bu@m:mnﬂoh;tdnmﬁommdnp acid,

ag]y%g{qg%;og) I?"ﬁﬁlétdﬁlgn%?lﬁ$ IS{%?-'? 6‘1’(%”? %E}l?zllegx?lfonllcea%% [t]:y rgpli)gr}lléndehc
a&ﬁ %ﬁﬂﬁ%sﬁ%&sﬂ%ﬁmi@B{Pdr@hb@ﬁidlc YA habb8nbptBMnesulfonic

Si gna-- Al drich, Inc. ."Louis, MO or any nercapto
alaodhtyldmxe@sgﬂade@amexwa:bm@tdmw@nd%:ﬂ&c SHRCH2OH) or
4-mercapto- .1 -buta nt. of the ink

M g e A SR A e A PR A

t Eﬁllﬁkﬂ(ﬂtrﬁﬁéﬁk%ﬁzﬁ@r@kgzﬁmf @R&ENIQAl differentiation thereon. The receptor
mer capt opropyl (tri al kOX%éSI | ane coat ed re%l ons

cﬁ'éfrﬁr@tﬁlmﬁd’lble eaefied woh Supidopdesyiippd éiﬁé‘i P?@Q@PHPP gypilable from
{
G ERE ST RETA Crer T oo e s duay s dny

Gﬁilﬁﬁhco}ﬁﬁmancﬁ@jﬂr;&é{yl le, PA or Si02 grafted W|th an
azid |y as described herein. The ink materi al

be an 5‘h¢ shap (300030041 0 prpdheedttyiagy of dméb(a@rra@m@ﬂ%%nmﬁhmems
t ﬁlne % : %&&S éagtft h B8 r%e%g%g‘sxgoﬁg&é %ééﬂ %ﬁ{ﬁ Al n’&}?é/coﬂ{%&odﬁ%?c%l

ren ove ren

Wlphhtmg;) rEoXv b I ohuingitih @ eaimpde, dhepsangf mhhbe ma tmmre rslAaMs ona
nbodi nent, the_st utilize an i

I d- d
| RS NS ORSHERBAF AR %pg'ﬁg%oné%@fw&)f@?ﬂ%ﬁrﬁm%@ aay have
b‘?dcfn%a'm sfstaniti 0B, LORRAT ?aa@ﬂuﬁort @aﬁ@mémcmh@@tambt th some

nmat erla to create exp ose an1neg%roups such as an
ammbo@hicy!s(mﬁ patekmwyyfsmaamen@dam . prinisp feapges on the receptor

gbsggtegﬂg gung?rggytl t}\%tglltah u}ag}%f rrzgxg-ﬁ%tg}% e%gmglte,r AL§ Pattern on

| sipcyanaiephoRy fitfch bﬁbdt@&éh) #olaimenna wiad dbabt BOf rfn@,l’producing features
CGel est, Inc. Morrisville, PA. The ink materi al

bé’ef“ft?@? a@waﬁﬂmeandwaw 58 neetthe FRraRtERapEaNE £Q0- dB pept &
ﬂmg&xieﬁp%% LG oﬂ%edm mé%&fmu%ﬁp&n&% Oérb&ucﬁ%‘ atures on the

roxy-7 |o 0- 5-qui nol'i nesul foni ¢ aci
hy@lnepecymmz&e 2@0 havirigoh sutqufraboayrmmmné@al finic acid,

hyd b | f
i d. IS ARy AL B RNt PERRRER §)BF eyttt bRl 200 may be
aGiffst SANI29ENPhe thk %m@érﬁ%@b%@e&i%@l@cdx@tépk&ﬁumte@@& Oy B stamp

utilized with the stanp hawqﬂg
arwwdamkwe(ﬁmt.saw ék%h@t soarsepaneyioghe Paterediethe stgmping surface, thus

';]5 é?l at‘ég' fe9on ‘th ok F%Qt ate OSifeah§ SR 210 may
ST AP FRRgT

VAR on [
( thmfeat mm@léﬁ iof &mh&vﬂ}cﬂuaﬂbk {Zrzm)m hﬁeisﬁﬁxterﬁ b}; therselection of the

TR TR e Ay B B eRL ey Ny Lopd PHRG Piple the

gfﬁgsz ﬁ%ﬁ{/}\g 08 fls Raflral wRIR REOIh G atit 86 nofh: USHNDHodRRd the first
SAM 210 has a lateral width of about 14 nm. It will be understood that the lateral width
of the SAMs corresponds to the feature size of the stamping surface. Afier the receptor
substrate 200 is patterned, further processing may proceed as desired. Conventional

technigues, which are not described in detail herein, may be used to produce a



acid, etc. WD 2008/131032 PCT/ US2008/ 060520 -28 Usi ng
nucl eophilic attack on Si-Cl surface, the receptor

wepmstismse nmay be Si-C, which is forned as prPEwIS88/§60520
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descri bed. The ink material may be, by way of non-
limting exanple, lactic acid, hydroxybutyric acid,
hydr oxyi socaproi ¢ acid, hydr.agyyi sophthallic acid,

8- hydr oxy- 7-i odo- 5- qui ngl i nesul f oni ¢  aci

o SR s T O B S A edim g aM 210,

h B e YITR B8 RhfrtiRCdx@Sipl NYEH OOHTARL B R @ S ERIP00 adidsdnblihe first
ent adecanoi ¢ aci d, or hydroxyundecanoi ¢ aci d.

hydr oxy

NSHAE ﬂéfg)inﬂs enidinfenelythaink ondyeialithiel prediresihe firsgt SEMAP0. These
havi n i.noal.kyl (trialkox hlane reagi f ni cal
PFR RN bl SR 200 B0 B LR AP ER o
belabh@2F@realihpld, he fifst SARZR A0EEN byl BeXYdich mask on the receptor

(triet hoxg)si | ane available from 10 Gelest, Inc.,
VBYRsiralgi20p gr mppbepseiiq gpigmseles i FoRiPRIION ehe fErepPRiubstrate 200.

| H i i i .
TGy ARRBE 40 ST il Ty, v, o
abrareplepntyi lenedcterhadtipnert sn praipnbef the edejttor bsttagr 200 lacking

the recept.qr suybstrate 200, such as by. nanocont act .

S Moy P (G S RBGH 0T TGP P B ed exclsively
t RE it BES AL 108r Beadivkl B fdMionsAVheRBeptol Rubaititk 26@1a8ing the
the receptor substrate 200. The pattern on the

r éeB P 28dbst rat e 200 may have identical, or
substantjal Ly identi e €501 Ut | t.h . n :
M Qec?ﬁfhorssglﬁ%}}akegzﬁjg dnay r??ésr?tbs%, tre?a{;éce!'ﬁg%}tat S Ahe {nﬁté:ggl that is

t he stanp. ern on

StthamicaiBydibcuad thedfirprinid et ribaatditeform thetfivet SA9deP0afreating a
substrate 200 that are sub-lit hogrﬁ}%hi C.

B of
néFFopst W AP BREsAp I8 shaen a6t se¢qad léf I\gllaﬁ%nglﬂpay be one of
hay, nﬁnﬁtehgﬂg dedcrip&d w&g.eah@&& ch ozglﬁfﬂefgmﬁ aahaHt %el&%lvgfguhe first

produci ng features 20 between aboUt 5 nmand abou
niBAM 21 hand ecept M absesmatieveR0nd with dootineizes and morphologies

e di men th attern on.the sta [ t nm or,
" BB LR st R ai e Gitd Rt Bl A 8 had thetiRoRa
2BAN12Y0. NYepsBibd endfcl RO 4f MW dllotiesPolyAr may Eroceed as
illustrated in FIG 20A, the ?atter‘nformsd on t he

r SERpsly dbged wrfermpeeccray sw et aliermqting fanthige Shgandped that are
'bgh’(is@{@tw a%tpeggi%ﬁﬁ% Lo élf?fa%é‘@f hERLRY %Msugélﬂgx%e% Eﬁ%h%u%%) FIG. 20C.

may formthe first
c durtbs pordssitganssheopat bedascopedtieeis t Brpkagplsunt af the

t hus i,di n diff [ d patt th :
- il P ol haPe o S0 SR e Ehi 0 el S tguide
t RLsdARSSf Afthkesatetifigan about 20A (2nm), which is

affected by the selection of the ink material and, in

parti cuhus thetSfeMspHE 820 pHisredon tRyregamor pbsias-200 mayibagsed for
€ e = i = . 3 t 5 .‘

SIS G R AR ] R
2165t ba iawhahetal in wirgtdivods atioutski4 Wik tHetlatedr lappliaetion may seem

o %g%g@rt* P61 P e ation ove boss riparanue &%@P/Eﬁapclmef& the

SUhtAERe iAhL e indRBhIRRERkIBH of features will be required for the stamp, whereas
multiple patterned receptor substrates may be prepared from a single stamp without
further lithography, For example, patterning a substrate using conventional
lithographically and/or sub-lithographic techniques has been hampered by difficulties
inchuding, for example, high costs and/or incompatibility with high throughput production

methods. Further, the self-assembly of block copolymiers to an underlying chemical



substrate 200 is patterned, further processing nmay
proceed as desired. Conventional techniques, which

waemsnato3zdescri bed in detail herein, may be useCI/US2008/060520
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sem conductor structure that includes the receptor
substrate 200 and the first SAM.210. By way of
non-limting exanple, portions of the receptor . .

s Q&R Brapio ooetagjiaebr eSO (o1 CEVRR RN Grdering and
f reegf ' 6Lk 3 sdRALmRIRAUEES st hhy usi
2%%&m%ﬁg%2ﬂn%§%gggg> %rt?onslgf t he Fegéggbr %ub%??%%% e
200mrayoratlithoppgot bebate thastthpmagtbe baigo pattdn pludtinlagybstrates,

e BT rLRE st edt i e Bho e ! Ry T ufisktgpotamen
g%%%ﬁnégﬁﬁggaﬁgagep@§&hh@mxgm the receptor substrate

. If desired, the first SAM 210 may al so be used to
di r ect Whalsdhe idepionty wacepibtlado vasiorgmodifisetions gaygll as additional

be sel ively deposi ' -
- Sbupinl Sudier 7B N acPaERRR b, Moy Gy of cxamplen
Qhﬁe&frﬁhﬂi&ag,é/ @{_cM?ave bednlrﬂeﬁdﬁ)ie@ ir(ﬁbrt]diki%ermt Howaler,fagtbeld be understood
eposi ted exclusively 10 on t irst., SAM 210 o
eXet thsimen{jomis nebkmitehie tey R ée@a%w@ disiosed Rasip the
| . . . ‘
oy o gl Pt O, A SRR MRS Bl S the
c hginit oral doypedofahé metntion @siefined by tist follokingaprended claigwsd
to formthe first SAM 210, creating a second SAM 220
thereon, as shown in FIG 20B. The second ink materi al
may be one of 15 the ink materials described herein. A
bl ock copolynmer with domains selective to the first
SAM 210 and second SAM 220, respectively, and with
domai n sizes and norphol ogies that match stanp
pattern may be deposited over the first SAM 210 and:
t he second SAM 220. Deposition and self assenbly of

“t'hi's -di bl ock ‘copol'ymer may proceed as previously-

di scussed to forma second set of alternating | anell ae
310 and 320 that are 20 substantially perpendicular to
the surface of the receptor substrate, as shown in
FIG 20C. Further processing may proceed as descri bed
herein. For exanple, one of the lanellae 310, 320 may
be renoved and used as either an etch mask or a mask
to guide deposition of further materials. Thus, the
SAMs 210, 220 patterned on the receptor substrate 200
maybe used for 25 guiding selective deposition of
materials and for chem cal patterning of block
copolynmers cast onto it, which may in turn serve as
etch masks. Wiile the latter application my seem
redundant given that the stanp may have been prepared
usi ng bl ock copol yners, the advantage is that

i thographic definition of features will be required
for the stanp, whereas nultiple patterned receptor
substrates nmay be prepared froma single stanp w t hout
30 further |ithography. For exanple, patterning a
substrate using conventi onal



l'i thographically and/or sub-lithographic techniques
has been hanpered by difficulties including, for

we@x@sps®32 hi gh costs and/ or inconpatibility w per/bszns/060520
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t hr oughput production nethods. Further, the self
assenbly of bl ock copolynmers to an underlying chem ca
WO 2008/ 131032 PCT/ US2008/ 0605320 -30 pattern is rapid
relative to other nethods of, "top-down" (Le.,

gr aphoepi t axy) ordering and ﬁg%tration. Thus, even

t hough, in sone enbodi nents, a stanp may be prepared
using conventional |ithography, because the stanp nay
b&Vlus sdldoepmt t ern nultiple substrates, the

producti on cost per substrate is reduced and the rate

of formation of block copolynmers 5 on the receptor
substrate i g @rRRbMpREUIE atmp Wiistietetah@ al 18aseorid region 8f chemical
susceptible to -various nodifications as wel| as
adifergngintgn dafipings: natermithgseesnihs hleps pac regipe @f phenical

e | ner ve : in the
PR SRR AR P R R ERIRRE LT
However, it should be understood that the invention

is not limted to the particular, enbodi ments .

di scl oded. RAE HeWP of Ham & ‘fr’w@ml}%ﬁ"gaﬁeaﬁﬁ‘%@e%f Chgrpical

ey Jrérﬁi%ﬁé@éb?mprﬁ;%o‘f@|a%8¥n%aur§¥v%nﬁmiﬁg RadasvaR thisl fub&bnal group,
within the spirit and scope of the invention as
defcompdurtsycontimifioit [ awi mg aappeitidnel apyps or gymbinations thereof.
2008/ 131032 PCT/ US2008/ 060520 -31 CLAIMS What is
clained is: 5 1. A stanp, conprising a stanp substrate
and at 3| eastrhes@mbediciain of wisdhemiteadl lcastioht esent dfahérical
defining a pattern thereon, the at |east, one regiqn Q%
c iefifreniationieqrRsisent MEtCRIAPRBN SHEeasETRPERd OTéPfaFHﬁgqa&Y% grane
at i rgpag]ﬁ)r' . The stanp of claiml,
mﬁg#ﬁg%bﬁﬁgﬁgfgﬁgast 6%2&F§%ion of chem cal 10
differentiation conprises gold; a conmpound contai ni ng

at least one_thiol functional .group, a _conpou .

cont ai it ng eﬁ@a@ﬁfﬁﬁaﬂéﬁvﬁ%ﬂgﬁﬁ% #@ﬁﬁneG%gﬂﬁgq%?nmﬁ

C Qi BatatioN Sorh RELPbI0Sk cobdBmSk afPgdl, aBledkmoBolyikes Rl dcompound
the at | east one region of chemical differentiation

c oxmlaingsat deaptene dpeldpraipydl 25iupanBlogl FRAGURET @Rd & pompound
am noal Kyl , si. . / g . anp

o R7 L 1 R i RS RTRAAREb Aok it WS 1

| east one region of chemcal differentiation

conprises a_bl ock caopol r. and gol d, bl ock .
copol yrer and®4%g® Glﬁ‘ﬁ% q?%’]é‘ﬁ?l&iﬂ?ﬁ ﬁgeaé?mi’eerggl?n ghghemical
t I'Hif%reﬁi%ﬂg% trRNAks agﬁﬁ%gigtﬂ Oib LIRGK e aRRkdHRfiorPdd adecond region of

compoun cont al ni ng east one am ne functiona

grebapjcabdiffemntiitiont thofist regionedthengeal TEretiation o1 thy seprd region
1’ofvc\@eeﬂ[;i?:-lair}iiftfehrgnt%%iorll zia\f’?rgg a‘%ﬁ%t{ 9 B%re%( ke EA

6. The stamp of claim 1, further comprising at least one ink material

chemisorbed to the at least one region of chemical differentiation.



differentiation includes a first region of chem cal
differentiation and a second region of chem cal

waledoBaswsl i ati on, the first region of chem cal PCT/US2008/060520
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differentiation and the second regi on 25 of chemni cal
differentiation having affinity for different ink
materials. 6. The stanp of cl-a2m 1, further conprisi ng

at |l east one ink mater chem sor be

one reZi on gfpagﬁi?fﬁbcséfmal YT ERES actoinc?ﬂex C&B@B’B@%i
PEHLMARARNA&DR2 ink Bétedal afdd PAdckRONIUBErBY Sticatitally b(mded to the
conprising a conplex conprising a stanp chemcally

b@ﬁ@wﬂm@ wherine bﬁﬁfﬂ grangih ofkaeraicy! é’@é‘éﬁttﬁ‘w%e@kﬁ%ft TR nd the ink
SRRl Y RONIEH iBnh UcnslNF HBHREN Bhas WAGLA e icAMal and
reng of “chenm ca etvveen e stanp and the

Iﬂl@red&‘@t@@mﬁhatare weaker than a bond strength of
chem cal bonds between the ink material and 5 the
receptor substrate. 8. The patterning systemof claim
7, whegein tfie,s SRR 6383maL th%%ﬁhh@E‘t Sip cBAhALs @f least one
cheni caI di ffepentl ation on a surface thereo and the
i mgiomatfmhimlcabdfpenseenan afsinfae tpoedf| |ao<ih theank Iﬁg’feﬂa} comprises a

m cal aff.init one r.e .
c RETpedon BovinE i erian 78 o Rl SRk SERE s Scal gffgrentation
P @ iheOfRaripMl s eehiRifoein Haf higRhétichlaititiiefor @@ e@ipor substrate.
substrate. 9. The patterning systemof claim?7,
wherein the at | east one region of chemn cal
differgntia R QIEROHE % 1EANGA 2k of
at Ieagt onteﬁh?%?tg éﬁ%%ﬁ%ﬁélﬁmgﬁgﬁp a (E:]orrpoun Lo
C @héraicall differattidtieastmpmises potilyreconppotd cmsdinigg etipasponethiol

conbi nations thereof. 10. The patterning.system of
IR iy LFRORY SRS B ORCHTBR TR O SR AT

dlcg&g{n%ﬁ6dsqﬁérgﬁ‘_ conprises a nercaptopropyl silane

conmpound or an arninoal kyl silane conmpound grafted to

the stanp. 20 11. The patterning system of claim?7,
wherein,the nk materi S;

cons: stng. IPERATaNTR SRyt AEHEE s Ak (8 o QB of
aGBEcaniifferbhti@bn cafipédet p hﬂatdaptoptdwbdz mn@mwmm an aminoalkyl
thiol, lactic acid, hydroxybutyric acid,

hydrespmpswaheralied g dhestamihg dr oxyi sopht hal I i ¢ aci d,

8- hydr oxy- 7-i odo- 5- qui nol i nesul foni ¢ aci d,

hydr oxymandel i ¢ 25 aci d, hydroxynethanesulflnlc aci d,

a hy dr d)ly be Aheipattating syshynl pbolginaptvtiatcimis inkf owfedal is selected from

Ct{wagro g(%]%])é%l &? (gt:ﬁ?lga%% qol g18§>9?3§%rga‘;atohz}fgorh§ L e# ?egé@x{] 1% Jch?ol an aliphatic

S Uhfop BAtLomAicHbY, MREE 286 |1@d15)x5’1&ﬂ5n¥d1@;d; h@&bﬂyls@ﬁﬁm}c acid,
combi nations thereof 12. The patterni ng system

cnarﬂmstomﬁ@l@ 491, ﬁéwé@@@ﬁﬂ@éo-éwgto}ia% %hﬁwﬁ s*@@rﬂxmandehc
sillg
gl yCI’ ar L tﬁﬂ%f%?f?fa; (}e\%l@gf&%ben/gﬂclafngo rydrqxgg?péléaienesulfomc

graafd, Bﬁiromtha@a&amcs@ﬁy@ hatiopropytafibiciaaldkexsceilenanarboxylate, an

i elcletgfgagzc%{ﬂ?)%agee 4%1:%21%1%%«:1\@ St -«Qen%;noic acid, and combinations thereof.

12, The patterning system of claim 7, wherein the receptor substrate comprises
silicon dioxide grafted with a glycidoxypropyl{trialkoxy)silane, silicon dioxide grafied
with an isocyanatopropyl(trialkoxy)silane, silicon dioxide grafted with 6-
azidosulfonylhexyl(triethoxy)-silane, 11- azidoundecyl(triethyloxy)silane or Si-Cl from

hydrogen-terminated silicon.



azi dosul fonvl hexyl (tri et hoxy)-silane, 1.1-
azi doundecyl (triethyloxy)silane or Si-Cl from

whyasogesz t er mi nated silicon. WO 2008/ 131032 PCT/US2008/060520
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PCT/ US2008/ 060520 -33 13. A nethod of patterning a
substrate, conprising: chem sorbing an ink materi al
to at | east one region of a stBaap; and transferring
the chem sorbed ink material to a receptor substrate.
5 14. The nethod of claim 13, wherein chem sorbing an
i nk majperi ah $ah@toffeAshing QRELSRE, Oin@fsing: St anp
conprises chem sorbing the ink material to the stanp
sdrergbibg an dikuhitetal 4 #ikgewesrLigobin YRR Bonds. 10
ﬁ sty "Elt hQ@' ;‘s?érb f%i( aeﬁal %’c‘!hde{e 'Ebrts{a?s%%’fe”' ng the

1&8Hi Sothe eria eptor Stbstrate
conpri ses cleaV|ng bonds betmeen t he stanp and the ink
material. 16. The nethod of cl ai

cheni sbt-bi nghameiAk ohelpat | %Nhﬁ’&‘%{ﬂe%?&m%ﬁbmgé%tw foyat least
aoﬁé RGP Q'Qt[a ?3%;11@9&@‘&%@&% ttfﬂéalnk Rlatdral %rth@iiarhﬁ surface by
gol d, ¥a conp containing at least one th

fdhmbﬂnmagwgrgwﬁﬂMaHmmﬁpound cont ai ni ng at Ieast one

am ne functional group or conbinations thereof. 17.

The met hod of claim 13, wherein transferring the

chem s@s bed Thokeal 6f tlaim 13, WhardieeaRidinSHb slidnsit@bed ink material
conprises formng a first self-assenbl ed nonol ayer . on

t hea regerégtsobstragprogbistsreaing bandstrsey ers tiotirar and the fpk material.
13, further conprising depositing an oxi de on

portions of the receptor substrate free of the first

sel f - agsenbiTaenitndbaylein 125htkin dheismebihpan ok nelteialito at least
13, wherein chem sorbing an ink east

off@e feg@m&é 2SR OPRHESCORPRIDEE Bk %ggﬂﬁ%é cpmgound
”@5@{5&1 SRhE %E@ﬁlucﬁ FHRLRE o UPcongNEH 8drtf1BinQht least one amine
2-ar 1 noet hanet h an1notﬁ|op henol’, cystei ne,
hdmﬁby@ﬂgﬂﬂgorhemmnﬁemhﬂnwﬂﬁ butylanlnoethanethio

and 2-cycl ohexyl am noet hanethi ol to the stanp

conprising gold or a conpound containing at |east one

thi ol fianct imasalet@d @8 plaind 03, WD e2B0 BAkBtA3Pthe chemisorbed ink material
PCT/ US2008/ 060520 -34 20.. The nethod OL Iai 19,

Wi BICAPteT WhETaE WW@S@#@H‘@H&% fag sefEassemR! cgrﬁ'tOé‘P aygr ongthe receptor
a sgeRt or substrate conprises transferring the

chem sorbed ink material to a receptor substrate
conprising silicon dioxide and a conpound sel ect ed

;{ )C/’g: :jggy %g q}oﬁ é’? 1'8{2@ %C}{]}a\ﬁ% corap ipgdepositing an oxide on

azbeRak kirhé ?c&b}ﬁbxké@%&t}a% fréne tangst self-assembled monolayer.

19.  The method of claim 13, wherein chemisorbing an ink material to at least
one region of a stamp comprises chemisorbing the ink material selected from the group
consisting of 2-aminoethanethiol, aminothiophenol, cysteine, homocysteine, leucinethiol,
2-butylaminoethanethiol and 2-cyclohexylaminoethancthiol to the stamp comprising gold

or a compound containing at least one thiol functional group.



5 isocyanat opropyl (tri al koxy)silane . 21. The nethod
of claim 13, wherein chem sorbing an ink material to

W@tooBaz®s2 one region of a stanp conprises chertBUSDINSIQH0520
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the ink material conprising an acetylene thiol
functional group to a stanp conprising gold or a
corrpound cont ai ni ng at Ieast -gne 10 thiol functional

? r gﬁg f ri n:gr’p elﬂgﬁﬁgﬁg lbg Qewéf%v@gmg e criemisor‘eed ink material
I RCEREQKorSHRSHIRD Fﬁ%@ﬁahﬁ@%né fRNSESIs6IeE irdkheaterial to a receptor

chem sorbed ink material to a receptor substrate
cerplrits p@rgprgpng stlangn diq;ﬂedr@d aﬁgm@qalgﬁits@@cted from the group consisting

| f.

oA o PR At ShAe YRR RB Rl RO a¢ e
1%oc§&hﬁ6@bﬁy1ghﬁﬁb>%9§},hh@g an ink material to at |east

one region of a stanp conprises chem sorbing the ink

mat eri al selected fromthe group consisting of

2- am ng t hapgt {ﬁ%@il}d 0 fHPfSh l\ixﬂ’l@x@ﬁp&lemx&%ﬁﬁ§érﬁ%k material to at least
honncys ei ne, | eucl net

2 eiwrtegrloa i neehpanaphse Icherms@ymlg@heny inatrtiabemimiseghingretylenic
a pto al cohol to a. 0

et e dy hrge sooy asng LNar § ArBr e i fleast one
IiR8Functifnal FRgpet hod of claim 23, wherein
transferring the chem sorbed ink material to a

recept or substrate conprrses transferring the
chem sgg bed. é#Bﬁ :
conpri g‘?“ng gh ﬁr’?‘?%ﬂ“’l? dég@ﬁ{e{ﬁgtﬁ%ﬁéﬁ%ﬁgl [ C%%@éc%gk material
Thea reéiedubiiracd @inpridd, traﬂﬁ’etﬁﬂgmh«:dhenmgadreldiirﬂgmamﬁﬂn@( a receptor

material to at |east one re anp canpri,ses, .
c halnirals P@:‘WH@S*%Sﬂa\‘FqS“&ﬁ%“?%““Sr %ﬁeg @S@%ﬂ%%ﬁ@‘%@éﬁlﬁﬂm or
cqu'r;%F|d§urrhg%g&llgp§qr)xﬁ$paggpound containing at |east one

hi o uncti onal” group. 30 WO 2008/ 131032
PCT/ US2008/ 060520 -35 26. The net hod of claim 25,

wherei g, tra fer t.he sor [ .

a receg? ﬁ’gﬁgfglgmff Wgﬂ ranls éé)%pggﬁﬁv%ﬁaltmaﬁ%at least
c Bﬁmeg%bﬂd eram@ BipBikdsaherhBodingaBeRk Ofaterill beS&ct@Etfﬁ)m the group
conpri Si n%sr | icon djoxide and 6@zr dosul f onyl hex

( ePrseting Ry smingsdansihigh amgpttaeRicRgl; FiHEL PSR SB leucinethiol,
Shlif gﬁ &ﬁérg:ﬂu us. fc@cﬁ&lexﬁl&%?noe&'ﬂﬁetﬁ@f £ rﬁérc&ﬂt@hl@%ﬂﬁ foa
wher Rem Sor ing an 1hk material to at | east one

r egrrr@nzoﬂfpﬁar ng paldpr ¢ coppésEsoshimmigst datnge thiel fiupkional group.
materi al selected fromthe group consisting of lactic

acid, bydroxybutyric acid, hydroxyisocaproic acid,

hydr oxyiso p htb &letod o6l 23, wherein tramfemng the chemisorbed ink material
8- hydr oxy- 7-i odo- 5- qurnolrnesulfonrc acid

hv@ﬂ m@?mméﬁraée anpisP AP HrEteHiiosked Rk witerialdp g receptor
%X%t%:%pnt% sae% §1‘?b9§c}mr}h&g{o§é¥ {(}ﬂﬂfngf’éh eegyl fonic acid,

hyarbox andl ¢ ac roxyundecanoi ¢ aci d
to a stanp conprising
25.  The method of claim 13, wherein chemisorbing an ink material to at least
one region of a stamp comprises chermisorbing an aliphatic or aromatic thiol to a stamp

comprising gold or a compound containing at least one thiol functional group.
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conpound. 28. The nethod of claim27, wherein
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receptor substrate conprises transferring the
chem sorbed ink material to a receptor substrate
conprising silicon dioxide andsgrafted

i socyanat opropyl (tri al koxy) si | ane. nmet hod, of. .
clai m 38, whbtar Oéﬁ%ﬁ@gbﬁ“ﬁ'@ﬂgﬁrfm r%&f F%ﬂmi?%b%{mk material

AP He &B%m SHRINGa recept
e
c onsirst cngpofingdili@anetodidénind mm%ﬁdr@t}exﬂﬂmeﬁt@xyﬁﬁdﬂe or an
acetylenlc sul f on te to,.a conprising silicon
dretyde A tignai ’é??“djr‘ﬁ}ﬂ%%q“%? “sil ane compound. 30.

The nmet hod of claim?29, wherein transferring the

chem sorbed ink material to a receptor substrate
conpr i g’és t Thaskted oAgainthes, @ﬁv@mnsdwnwr%meWéwwal fopat least

a rece substrat ri C

AR BB B SR OHT HERy To T L PO B B RE G i he group

gkaft@dg @Ha@k&ﬁdc&h{hy@bkﬁﬂ%c&l}d ﬂ'ﬁﬁoxyﬁsfebqﬁm@famdl aim 13,

wher ei n cbem sorbing an ink materjal, to at

r égdr@ml@fphamgmﬁﬁ %gm%rm%@@%%ﬁv%}lfkﬁsw&%a%f? ipsﬁfﬁfi}“eandehc
r ti

c oS BBy FlhBlih g A4 SRRk oD a BBl apacpsulfoni

Siatidnieydeaiypaumitcandd a%&D %dﬁ;&iﬁ@@uﬁ%@ﬁmmim@ﬂ@cor&@mlng

32, Th@ met hod of clqu1 %# MIngreln trgnsferring t he

c hBispdirrdn apdin HEPet BOAs BG EPERI st r at e

conprises transferring the chem sorbed ink material to

a receptor substrate conprising silicon dioxide and
6- azi d@8ul f aihy Irrhréwyllof (Jllamil &T.heheygin pringifstiog thy chegpigerpediink material

a dom

7o R BT R Rt T e B gl o g receptor
| _kbywatcabinplisih® &S&hﬁd}&ildd& @aﬁgramaiasdceglmmqul(mm}a;ﬁme.

and chem sorbing a second ink material to a second

region of chemcal differentiation on the stanp. 10

34. Thegnet hed n%ﬁho%lo?'uﬁ}rﬁ:f?: WRSLE bRentiE AL @R fdkNEatbha to at least
chenlsorbed ink material to a receptor substrate

c omp réghesoffactamngngpriset dhemiretbingtht inkssantinl edcqieshisem e eroup
on the. r_substra d further

QBB PR SR OO e SS0ar e s TP Rl g Wmp comprisng
selifcoaantnRlagda ?ﬁlﬁ@& a;yl%amppkuammhpongd t he bl ock

copolynmer to allow sel f-assenbly of the bl ock

copolymer. 15 35. A nethod of forming a stanp,

conpri siyng QL Mgk A 1&%%@ eih %@h&%lﬂﬁ the(‘cﬁgrms&%tad ink material
differentiation on a s )strat e, at | east one

r agiaoeephbr atbemite abmpritie {rmsﬁmzumgamﬁ oitrﬁnsxchbdzd ink ngttenai to a receptor

chem cal afflnltxwfor a%eanﬁg

substrate comprising silicon diox: ta;ngosulfjonylihexy (?nctﬁoxy)sﬁane ora

grafted azidoalkyl silane.

31.  The method of claim 13, wherein chemisorbing an ink material to at least
one region of a stamp comprises chemisorbing an aliphatic or aromatic thiol to a receptor

substrate comprising silicon dioxide and a grafted mercaptoalky! silane compound.
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32.  The method of claim 31, wherein transferring the chemisorbed ink material
to a receptor substrate comprises transferring the chemisorbed ink material to a receptor
substrate comprising silicon dioxide and 6-azidosulfonylhexyl (tricthoxy)silane or a

grafted azidoalkyl silane.

33.  The method of claim 13, further comprising simultaneously chemisorbing
said ink material to said at least one region of the stamp and chemisorbing a second ink

material to a second region of chemical differentiation on the stamp.

34.  The method of claim 13, wherein transferring the chemisorbed ink material
to a receptor substrate comprises forming a patterned self-assembled monolayer on the
receptor substrate and further comprising depositing a block copolymer over the patterned
self-assembled monolayer and annealing the block copolymer to allow self-assembly of

the block copolymer.

35. A method of forming a stamp, comprising forming at least one region of
chemical differentiation on a stamp substrate, the at least one region of chemical

differentiation exhibiting chemical affinity for at least one ink material.



