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APPARATUS, SYSTEM AND METHOD TO VARY DI MENSI ONS OF A
SUBSTRATE DURI NG NANO- SCALE MANUFACTURI NG STATENMENT

WOEBWARDIgNGS FEDERALLY SPONSORED RESEARCH QR DEVECORISENF/ 018991
[ 0001] The government of these United States has a
paid-up license i n this invention and the right i n
limted circunstance t o require the}ggatent owner

| | RRPARRTIS hEYSTHH A PaYBTRR| B (VAR IYE Cgv‘?FdédSWTFZh?
terms of N66001RHBIYY - *8Y82°AHE RECHYT 6 8011 awar ded

by the Defense Advanced Research Projects Agency

(DARPA) . BACKGROUND OF, THE LVENT) 0N, [0002] The fiel ¢

TH
of inventior—Feratgs; Nl & YEL BT 1 11 _ _
l'i thography. More partrcutarty, tihe present invention

[0001i] S Ther gctetménto of echiesk MEnipad trhesibet oF taddsidli¢arge in
this m@gﬁﬁ%nl Ar{dhggé %Bﬂt RLO¢ERRES - 01L:Q19‘%?tla.nce to requlre the patent

cro-f ar|cat|on|nvolvesthefabr|cat|ono %r c
owners kg| 11csppe QPR SR ESRFORANSy PRGNS BARFPESSh ¥hté‘eoF &p ©
N660@f-0 01 CiBOs Meinar sscon 1 stmbl &1l Onerdad 6 khe Dafiewde Advanced

Reseﬁgrpr%gggil %gllk%ﬁ BAshad a sizeable inmpact i s i n

€ proce integrated circuits. As the

sem conduct or processing industry continues t o strive
for larger pr odu&ﬁ@%ﬁ@%—@ﬁ%@ﬁeasi ng the
[OOOé:]I r C‘!?He% %Jb@ﬁf oﬂmﬁvegfﬁﬁl fr@fﬁ'@g @ﬂeﬁaﬂllbe& l@beint lithography.
mcro-fabrication becoges increasin
More I\?IaEFbcuflg’B ¥ 05%“? FEepFoviaEE PRatef %r%c%;%} ]é%ﬁi%n? pattern
distetiibes @ukovw AgpTimer Eddedrardyuritdcemset- t he mi ni num
[ooodeat M{c@:odfé@iéé@%noinmees ghe L@b@ﬁ&eﬁ:ﬁv@ rdreferyOlsherl
areas of devel o ro fabrl catl on has

SETUGERS o r‘?pﬁoyé’&vf%cn%ﬁ%l%urﬁfo?%&ﬁnoﬂrgﬁyojfo Safieters orsmaller.
one 4mehimlvwbgyh wiechdabridatsysthershagng al#?ealpWempa[cGo@ﬂ]lnAhhe

proc@g(sggglc?fr Xni@g‘%ﬁ@eé @l@féﬁ@y OR\st @@@éﬂi&nﬂu@co@oﬁ'ﬂb@lsylng
referredt o a

rint_litho h cribed
incuf S GURAPTST A FEER S, BUSET T ORE ot R Moue B osins
the Stratibss pablur&he@rqaafmtedacpplal sdtsicoats: 2@@@1;’00@6@@?56?1011 becomes
1ncr%&h%%3§q '@E&P AN@CI%—MCEQ_L&R eg%gg%p%és control
TO REPLI CATE FEATURES HAVI NG_M N MB%
while)NERGIONERCAIARF B LT YO ZB0 47D IBBYRS fRHTIEI TPRETHD

-stru@rEORMNGL A bAMER2 OGN sAcSUBSERATERT QrFACIdbl TAGe-fabrication

R T D ca [¢] O ca
e GO CEATRR o SNDAES 204, 004048000

systauBSTRATE FHREPLI CATE FEATURES HAVI NG M NI MAL
[ooodl NENSleQélﬁdnla\@«RhABbLféﬁY;caiﬂonolfedvhhm as eccagsiignedfdrred to

as 1&1 %@Sﬁ‘ ng% 9@ e; Pre mbeany@%wﬂ Jnﬁlmfeyagag@ml@gtms,
gg ap

rint ytecnlqueassovvnlnea
suchy 490 UB] e TR ORGH BN PEHOH PRIGRTT BRI $O( Faa 7S, encitlea

METHO® vt de siof D rivehriomeaf FEATIRES Off HSUBETRATE TP AEPLICATE FEATURES
v TR W2 g%ﬁsét@ﬁ’zﬁr vﬁﬂBﬁﬂﬁ'@Sf £5dal/ P8 BsPatd@E M ed METHOD OF

correspon 0 the re attern into an
FORMINGG Ar %nggo% @bg‘@s&’%m 8 FAJ{LITATE FABRICATION OF METROLOGY

STANDARDS; and 2004/0046271, entitled METHOD AND A MOLD TO ARRANGE FEATURES
ON A SUBSTRATE TO REPLICATE FEATURES HAVING MINIMAL DIMENSIONAL
VARIABILITY, all of which are assigned to the assignee of the present
invention. The fundamental imprint lithography technique as shown in each
of the aforementioned published patent applications includes formation of a
relief pattern in a polymerizable layer and transferring a pattern
corresponding to the relief pattern into an underlying substrate. To that
end, a template is employed spaced-apart from the substrate with a formable

liquid present between the template and the substrate. The liquid is
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end, a tenplate i s enployed spaced-apart fromthe
substrate with a fornmable |iquid present between the
woenpliaismzand t he substrate. The liquid i ssol pdrfusems/018991
to forma solidified | ayer that has a pattern recorded
therein that is conformng to a shape of the surface
of the tenplate in contact With the l'iquid. The
bstrate_and t [ I t in
roniofbitl BRGBRL T ETL) AT YRE EURCEPED SBHeRg) e
that jsreRgeieivana cior PesFOACRE he tTELReR P8rS hoTH@gte in contact
with 8 hdidied hayefnsd-A093ha(ne FRNEAEL ¢ lupkchre ocHeocatbgected
t he pol neriz bIeI| i.d t I t he
to prgcﬁl%gg &%/ rans%ﬁr,de 0S h ?&S\Q@gur aFﬁe;ﬁng %%%Eﬁg& of
correppandsi guittie orptpen eeb%her a?bldlfheﬂr éa¥ter, the
[ooosIP0| WAE I hataB) &l wﬂiﬂhdtb S_Lo@@t%? he Qﬂﬂlyxyeﬁ(iabi&cﬂ&duhybbmel&n the

| at hstrate to s e
templﬁibe fﬁgrrc[p ﬁégtIriaE] 18 dx/elep?%ltln%raf ggléreaog %I'ljef droplets of th
llqulsudastchatselbstltatles désieaives. teppOpBerizagle g is

concu&?gﬁill?t &n%&ihaﬁ be k%éﬁsﬁl{eat:@mﬁ@.té ha&lti ﬂh£ sﬁls.ﬁ:ﬁe[:e to spread the
ori en

ati.on, bet weer t ubst pl
polymgptziPhed-iotht (WEE 'ﬁ%ﬁ'ﬁ ci % g an su r%teaeC)le e
propeirig lalldlgn adhegtmeﬁmtmrlkls thA WG@W ﬁptqailat:h@seeproper

orlenﬁzgp&%sﬁgéneleﬂvﬂev@u‘fbs@r&&é) rahli ORgpidtd lﬂ@y pat bedadined. To that
reSUt|n rom |nte

23 ALSDUALLNR A ALLAL] 00 clillern
end, pREh |tﬁﬁr‘ieﬁ‘PF?1tge Fﬁ‘%egru ﬁ?fifl §r 8IS i F et e, “as el
with mhesd pgowmeets ofnvbhesst ébgrloateonsi L trhesvetdiﬁr’li FephE-ing fromr

.1.nte:|rS HE)?J r é&t?enuLQQQGLaflatll@ng(ﬁﬁ' {Iﬁdlmﬂﬂlﬁﬁﬁfgoﬂ@yeﬁ Qn@,fdi‘Vt]ﬁke
stemto reduce distortio s [ npq ternls1 res

subsqara@w PP Uil ofP AnE>HIT PRt 8RS, Ore uts%ogthe
substr@pgd Nt | i t hographi c techni ques SUM\/ARY OF THE

[oooa'] NVW&Q\&&QQQJ] HDQ :BEES @Bl pIYENLI Bpstch b reahad
an agfar atus, system and, net h t.0

d
dlStQ?FH%‘?‘Fs PBRCSFTE s BES P AR ETRA L 9 2] aelr%ﬁr’m?nty‘ﬁ%’%laﬁé"rés'
formdaatié @igneebdrat dlithogitdpat c erdhnidues appar at us i ncl udes a
substrate chuck adapted to position the substrate in a
region; a pliant nmenber,- and an actuator sub-assenbly
el astical |y coupl eM2RY% RE LIV FEITE% huck t hrough the
pliant nenber. The actuator assenbly includes c a
[0007] urBie PYeHRt | BYERt il aHERBiS% EOW%HeabeP%ﬁ%HS' system an
methddN€b Uges d@rkachornsybnNg bubdthets egiidn aand tspated- bpdrg 2

patternecrin molidop%sl:]:pa& Qgcgy 84S Sa%?)h?att%g HMCtlndQQ% Qﬁbgtggte chuck

i ni ng I'ever s assenbl'ies of the fl ur al |mqy 4
adapﬂeelve? pogbtiess Bifh FrREratReof T99eOM G BHAY BYFEV ST 28
actua&%sem heSenbSy adapt Bth1l9 asapyed tdi steancsstetevednck frhrough

the q_ %ﬂ%%begrhe &peogglc&]ag:ogoggsemi)ﬂf Egéﬁld@nﬁ%rlurallty of lever

ressrve forces my applied to the tenplate to
sub- #S@ﬁtﬁeleanvm ef %@%Hﬂc%‘a‘%‘?s’oﬁ Ry obHee Ht SPBriseon? A
spacéc’h@pm tredu a@Nogdee 19 bddy Breoglatadtwin®ndyer of sthe remaining

leve:?gc,?;l{) a%ur dllteeo %Et?l glr?l ' QP'lteUQF sQLE £ee.=%%iie@g One of the

ces ‘sens ate chuck generated in
plurgldsporfs devey eh@en@ém ées?%t%rt@egary distance between the

body and the opposing body. In this manner, compressive forces may be
applied to the template to remove unwanted magnification or other
distortions in the pattern on the mold. The pliant member is configured to
attenuate a magnitude of resulting forces sensed by the substrate chuck
generated in response to the compressive forces.

[0008] The system includes a substrate chuck adapted to position the

substrate in a region; a pliant member; and an actuator sub-assembly
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[ 0008] The systemincludes a substrate chuck adapted

to position the substrate in a region; a pliant
worodsarissand an actuat or sub-assenbl yel asti cal PgT/US2005/018991

coupled to the substrate chuck through the pliant

menber. The actuator assenbly includes a plurality of

| ever sub assenbl i es, one of which includes a body

elastﬁg%fl aSS tlhg troeghe ugg’gra%ga&ﬁ%kaﬁﬂrohgﬁ rtgg] rlaﬁ@ﬁ%io&g The

crated wth one e remai ning 1ever

actuasab-caSSEH] LELUFS Chel it by Aty 1| Bipgpesemblies, one of
whichS -1agsebbb@s 1vOne iaf tidheeqlonr abd tspaafd-bparer from an opposing

adapr ed. t a; dist aRcebahween dehen
body Sg%oc:Lal:d:FtWﬁe Oonsosgljﬁeb%egg%%g 1%{% manngr e
pluraéebmpésl:ﬁ‘i\?é $eressehayehe FppILethe Bl TR ATETt o
assenb®{EW €g %&&@e&&&om@i EI Liak hade Bétwﬂehefhedbs&}orahdm bwposing
sty ol P30 SRR Ve R PRI, e compce o
remo%oum@gts@mse@llﬂ}yat#@ 99@@?&@(&136%&?“@%%% é’&tFﬁfn on the
mold.l e@]i&og§§aﬂtom&%rc%ﬁ§§du\f€d ft(b; Qﬁtﬁenub%&gli:a&ﬁegﬂ@tolﬁod

i ncl udes ap npressi ve es u

reSu]\hlfl% ff:’ﬁ‘ée 5‘?6%%&1 gy atglse ekis% guﬁ{ e I];[af':l:tfg nlél n%%/ﬂéc)ﬂgg to the
compmeksivee faxtagat or assenbly W|th respect to the substrate

[0009t]o Ml Héiﬁl%dr frﬁ:@.h!ié’@ aEQIﬁ.@@ &Q@@és”eﬁﬁg fc{kﬁé@&&oﬁﬁ@ siiBstrate
he CO ressi Ve I N nse e

it HIE A AR o PR SROU ROCE AP O SRR Bor a1

assenmeyomheﬂsﬁﬁcmscmmp@w@@equmw\AFNGgaFe{)@orome@ 1

geneﬂa%eé1 Jﬂegéﬁﬁ(ﬁgé s Y]!le,e\@o%re%sh‘lré RegéaPBECnS¥SARIN b the chuck.

accordance with esent |nvent| Q11] Fig. 2
Thesq n4, <D T PPEFRVEE: SITVPER 5P T HEhagrabn ¢

system shown in Fig. 1 ; [0012] Fi g. 3is asinplified

el evati on vi eVBRIEEFDEASRAPEION @] THBE RRAVENGEM an

inmprinting layer, shown in Fig. 1 , after patterning
[oo1aif tihie.i hpisi Atievgreehige; vig0IB)e FHgiosnaRcas il 1 i ed
accoﬂaﬁgétvhgﬂdﬁﬂeeﬁ\ké?sfen@rhrﬁgﬂtltdn(?nal i WDLI nti ng |Fayer

ositjoned atop, o S rate, shaown j.n. Fi :
[°°1‘§f t efi%hd iFaft Jﬂﬁ’&f% et%h V|at|rts?rl VAT O(r%tl g T2 I%Ph?cs system
showtt Hansfeer ted therein; [0014] Fig. 5 is an expl oded view
[001ﬁf aﬂd nmpring @ﬁQQ1f;ﬂﬁt H%ﬁ%l&U%@@@TbEMncaﬁdsﬂa@B@la@aEt from

i'n accordance with fhe presen |nvet|on [)Q ]he] ElL90eq
an igprigtinge | e s%}awPoJrfélFlgl ew %’%ter KHE Syst m Ty g
laye®ccordance with the present |nvent| on [0016] F| g. 7

[0012&]3 aﬁgexglgdgds%ﬁEP%t LY& a¥h WL F Qxﬁ'a@ﬁl’@itdn@lﬂ imprinting
stage show ng a terrgl ate chuck and a tFen”pI ate

Layen BT HANES TPPIP RES PBSEIRCf MURHE | Bh 1§ 00171 gtBPse

in thes £pests pectingény ilewenfist teng Eeamdaticonist age shown in
[0014:]I g. Fi79.; 5 is an exploded view of an imprint head, actuator sub-

assembly and template in accordance with the present invention;

[0015] Fig. 6 is a cross-sectional view of a chucking system in
accordance with the present invention;

[0016] Fig. 7 is an exploded perspective view of an orientation stage

showing a template chuck and a template in accordance with the present

invention;

[0017] Fig. 8 is perspective view of the orientation stage shown in Fig.
7;

[0018] Fig. 9 is an exploded perspective view of a passive compliant

device included in the orientation stage shown in Fig. 7 along with the
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[0018] Fig. 9 is an exploded perspective view of a

passi ve conpliant device included in the orientation
wetegazstiiown in Fig. 7 along with thetenpl ate ROTAS2005/018991

and the tenplate in accordance with a first enbodi nment

of the present invention; [0019] Fig- 10 is a detailed

perspective view of the pas%lve conpl i ant devi ce shown

templape hogder ahd[ %OZt?Jmp Lnge 1?11 c%réarﬁ:ledﬁleﬂ QV\‘EJQ_'fstt Qﬁ:odlment of
passive conplian evice shown 1n Fig. 10, show ng

the petsat] iwfenti@xure joints included therewith; [0021]
[oo:wh:l g.ri$2 10Si@ Siadeaitie@peakpthravpasisvvet mamaisamre dewpGi@ent

in F| - 10 [0022] Fig. 13 is a side view of the
devmgo%‘pclwflanli "§8vi*ée, shown in Fig. 12, rotated 90
[0020degriées; 1Y 002BFif gietpG shey PEFEY S PR Gfpngsvice sbown in
Fig. €0M¥nbay devdigeos ﬁl@i&ﬂ.’d Rofrtg. iddudedttatedvit8O

0024
[OOZI&O%QSZ&Z[ a%\” 1?1de gfle é §h?—_ psél gjl cg%gthgnt! I}l%v1ce shown in

ShOWn i i ated
Fig. degrees,- [0025] Fig. 16 is a bottom up plan VI ew of a

[0022@hu%gboﬁy ishowaad HuEwgaf €ne fc{o@@ﬂi@]ntﬁﬂegrlcaj ghw@ in Fig. 12,
tom up perspective view of an apparatus, shown in

mtatl‘iflgfO gegpelfged to vary dinmensions of a tenplate; [0027]

[0023Fi .Fi$8 14 it op-sdéewviperahpebe idpapiiaal ¢Vithe %ﬁ]ﬁ%r’&t ftg- 10

rotat%ﬁoym) ag%xus [ 0028] Fig. 19 is detailed side view of a
| ever su

assenpl sho 7 in . .
[0024] - ¢ drigante i ﬁlfi%ewﬁr eZentei nvgfjtain%nd gSQﬁhO‘@Fgl.n 570 1°
rotatied Z0P éxqptedded perspective view of the actuator

[OOZSSjUbaBS.L%enPé ¥s ;lb%é%neugeﬂfla@lev:.e%h@m |cﬁutﬁ<l Bodp show tik Fig. 6;
ts I n accor dance wt tle_eesent nvent i On

Looz2 OOS@P FHg. 1521 o5t &Bt%ﬁrsgac AEF SHEdt PV NV TRY oF Mgna oM™ in
Fig. of, tdee pcb\mtrs &Slmewniony ¢F g t@@rlaF@Om] Fig. 22 is a

[002'7t]op Idl%\/v:’]%:%lllg\/\{:% d%@@épec@h@/\/ﬁhé\m Jel gfe étgparoaauamilo%n in 17;
ntin

[002823 i &9 Hersi l%?%\% 9% VF'—‘eﬁ aé? g VG neb Pﬁle “%ggi tslﬁlo‘gIEL in

Figs Ofi7tdrel m®] dni ccoméamfe whe rth@mrﬁﬁerrtegnwm[lOOSS] Fi g.

[002%4 I':Plga Pé)tltsogfﬁ lé&p?clc@@ ﬁfél%\ye&flvtah@lé%hggk:hgoéjcy&uaﬁ&ﬂ\@ﬂb—

i n accordance vvlth an ter
asserod AT PO TG 195 o b B 0 € ERR TR ORI
the plfesantchueémtheﬁiy, shown in Fig. 17, in accordance wth

[003©| SeLQ 2?' 8L rh%ttglfé@BQHE%GEwe [IQQAS%}E HeDof 2Giel Pivdts shown

i"agr am show ng a nethod of reducing distortions
in Fig 5%1itter ns formed using inprint |ithography
toosilechpiques iisna acpoddanetewiof ha tiagepr edewnt innki@st i dn3 and 4,

upongwﬁlch imprinting layers are disposed;

[0032] Fig. 23 is a detailed view of Fig. 22 showing the position of the
mold in one of the imprint regions;

[0033] Fig. 24 is a bottom-up plan view of the chuck body, shown in Fig.
16, in accordance with an alternate embodiment;

[0034] Fig. 25 is a cross-sectional view of a chuck body, shown in Fig.
17, in accordance with a second alternate embodiment ;

[0035] Fig. 26 is a flow diagram showing a method of reducing distortions
in patterns formed using imprint lithography techniques in accordance with
the present invention; and

[0036] Fig. 27 is a flow diagram showing a method of reducing distortions
in patterns formed using imprint lithography techniques in accordance with

an alternate embodiment of the present invention.
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[0036] Fig. 27 is a flow diagram showi ng a nmethod of

reducing distortions in patterns formed using inprint
woOibdsagraaphy techni ques in accordance with an aCTRISH@E018991

enbodi ment of the present invention. DETAI LED

DESCRI PTI ON OF THE I NVENTI ON [0037] Fig. 1 depicts a

l'ithographic system 10 in atcordance w th one

enbodi ment of | e, DrEsalrt QY @t AN kharbacl udes a
palr of spa aving a

g ]14 and dﬁQSogﬁ!&BR% ts g‘@er@)ﬂ) eﬁ{j'aegordance with one

her eBet V\/GG%lCtér age support

embodgperie dt Apgr Preseéﬁpﬂlnéfﬁn‘i@an}i‘a&gén‘i]ﬁdF§ aaﬁa?-ﬁﬁ’ﬁ TRERAzPaT
bridgd8suppbi€h 1extands £ vepader Ldgedld deparcipebeyessespoding
there%%twc?efsp%:rﬁggeu F}.gnans’dI @\gggesg rt: 2966 at:Q Jp%ggdjagg{”& nt Coupled to

a notlon t1on stage
bridcoon igUIRATTOLIOURNEE h HSPEEEorY SEaLL Lipaf (rErd stase
suppo@l:o.ﬂ:g )@@ﬂ)@s% @1§815 stbgé dipyorove @l dage tiheridhtake=sl ag is a

ex ar S I
mOtloﬁnfiiaeq& %‘% at g% SAt %tnatgeappl c%o?%gﬁg%\éﬂn‘ggrdo?%% o Pé%@ct to

stagef plumebrd 16 aldng Z0OE Yewrdst | ReF mey éfﬁvarﬁlOF?@ptéﬁt ZTHEFI #t well-

An exle{nlt.:igzig[ Mns.%‘tsatggr@av1césfsl gﬂﬁﬂd&@d tiheumiset gstee eofpat-het
resent inven n 2 I

app11€8t+%FHrbb 2,:?) ?}94 of2 SPJI.JJ. 21 L$ cQyp! %gtéﬁe%ysét%g‘a%

It 'erierg H ioti‘on st
Repea@penmmgmlaﬁogwbrerﬁﬁeem% uﬁﬁb%lgn%‘brﬂor Bte Fs%ﬁnﬁFo%fe%%r
prese%l ingtqullcﬁl ngmtﬁéﬁk@@g?lzoﬂsh\@b{lﬂea ﬂ&@éyeﬁaocmhapmgegactlnlc

erreaaeottdefl nst r.yc S
energryegg?naf%tlﬁﬁ’esﬁfi?& aézl o§ o) % t e O\fa?f%ﬁtsn %%ﬁ%o%{ed%? scc;oIlQrOI of 2
procegipst & 10.dak03BuRefs e MEtE ¢ BOTIFYFRYSontaggd omputer

reada%qgnc%teeghattodéfml%b Ninsheastid8s it a=d0apt athe Aferhalkvmer ahe
nol d 28 thereﬁ SI\/bld 28 includes a plurality of
variqug A PRRRSISt Phe by %l ural ity of spaced- apart

[0038]eceB§fle®n3’192’Eosm:¢thpﬁ‘1@tsr u?magﬂsz,zgonnﬁq:ée@t@r amgxtlyto’tfead 18 is a

temp a%@t% %ﬁvﬂ%f LNES g2fs Ghkgidial palt ¢ rlnEbLaieszrﬂI&réhﬂzy of
asis of a pattern to be_transferr in é/\@fegngo

featyysej 195GREY ]"é’na RO BN St 3fgé°'p§f)e "f'Ba]f Fcessdonl Apr i nt
protf@adnd 89i s mdanmtueellitor rbVisaahorrg defi@eR X o5igite lBatyeEn that

formglt‘%g ng"ts ab&;{t\‘y@gﬁl t@oisg tgcgn@ﬁ'é‘}réé\@fl@lﬁ:o ?eo,wabéﬂ Sﬂayos:Ltloned
along the X and Y axes as._. % tgil s . eape

on nenr E20aT S off UM 8. DR (BT i b TREE G L fove aLen

the 1 lagvabing veg eniictawaf ed” 3@twekis poss &d mﬂr @aiem Bg, but may

move aq.log¥v th‘é‘o%r G& ‘gzcuéeé Aso%gifd §1Q tthhgtmaﬁiﬁlaid %ﬁe' &atures on mold
ositl one et ween source 22

26 ndiedal (TPTRBIG. 25 & fJaPéf’FPJ:%tr&al‘rDr 8 “F?&F@ﬁ 4 Agcdpeed more
full}a|ﬂemwﬁ | Bolixreber subst@ntd ald yhatr ansbaBeht peoitipned between

sourc'ze %Egé_/l}qo P%licgg bissé?liregglt_zzmoi[éjgggzls B&]Bﬁlrcfal:&g ftr@m Fa@erial

ionis formed on a portion
chat HipHe 6632 (MaPUtEREITSY & SSABRTANE (56 [~ pel"Sﬁ%%’ produced by

sourdd @bl l e. The fl owabl e regi on nay be formed using any
[OOB%!nOWPe% e%?@%%%eFl CQ %Sf@o@%ﬁe %@@ﬁ'l@;gf&fm@@eﬁ a portion of
ed States patent nunber Dy .00
surfaed 33ePhaisRiSSERE i PRI AR IR @Aﬁﬁlepr o%“é g Fppie
regl&hﬁhagfy&ﬁ rdeser ubad byy Ghown ebchnique such as a hot embossing

process disclosed in United States patent number 5,772,905, or a laser

[0037

assisted direct imprinting (LADI) process of the type described by Chou et

al. in Ultrafast and Direct Imprint of Nanostructures in Silicon, Nature,

Col. 417, pp. 835-837, June 2002. In the present embodiment, however,
flowable region consists of a plurality of spaced-apart discrete droplets

36 of the imprinting material on wafer 30, discussed more fully below. An
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al. in Utrafast and Direct Inprint of Nanostructures

in Silicon , Nature, Col. 417, pp. 835-837, June 2002.
wonodshe1gee esent enbodi ment, however, flowabl e Pegiusm05/018991

consists of a plurality of spaced-apart discrete

droplets 36 of the inprinting material on wafer 30,

di scussed rmre fully bel ow.® Anexenpl ary system for

081108l i closgdalbbid ed Bhates
exempg {) S¥St Cgitg? os:]l%n%%siér?pﬁété £é)%$4di&l 1 tates

1le
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and vbiiH4l €sr ,Dlaﬁﬁilsmg thhﬁdsassarg}n@nhctm ik ha@sagzsadg neahef agdignee

resent. Lavention. {5 30:106! Ui bERI ALIAGa1 cnac
of th re en :foﬁer% Jﬁﬁ géo‘é)l tgc§6| ve yrg;r%elrl zedd ~nd a at may

be seét@%ﬁ@ly rpk@éﬁnetrew%@éﬁocr@%a]t%?% tt?oi‘?"é’:?f}o?wcﬁaﬁﬁeﬁno t he
corre@ﬁérgillﬂéltop@ﬁé @%Bgiﬂ&&rﬁ_’d’terﬂeﬂmﬁéi}g aefied oy dedepatdeérpnttern
formeéoﬁg:gg?% Ir}%lﬁrqfa er Ql | %X xe%é'la?/a‘?on%)&% :’.cﬂlr ¥or the

nprlntln ral 1s disc|osed
impriphiddning e iSt a?tseél iFéLPE?Fi 1apﬁ§fl“1t@§t §tGRehAbERT FOPHESE3YE RumbeT
10/46f3' i%d g 16 2003 candthrantidikeds “Metied tb RdReckia@hesion
esi on Be en a Confor eRelo g a Pattern of
Betweénl\?olcanﬁo‘im@%ﬂ%fe%?ne‘r”‘ P ngg?tgt Fi gs19 HO?dn 3, the
[0040pat tRef A TiwgoraEdas n 2i At |3nt‘Fh<FgPP‘at3PéF1 %°F§e%ﬁ8dﬂ@édntln9

layer Ba pl%r %roé%?ée& ntl%rﬁf;cttl , OBy Wht:éka@@h&;] 28th enogd, 2areehani cal
contact, electrical contact and the e. o
nechag Bo AEb AT e 18 dT SLARE eAcr iy 3 FSduted T o ST
exampdeppibet §13@nt® AN |rﬁ@10:e#e‘€¢1&ﬁﬂ%‘ﬂaldr€%ﬂtﬁc%5 Wit ‘FP“P?DF%‘:O

mech §ca@%gnt§&rtmv§:hc Q?id gb‘ggﬁltdf gk i &ﬂltg§udu|§efdn1mtbcm bAghe
terial over surface se

lmPrJé‘GF‘F%PF‘F%‘@""Eo“f%r A RET i 17t ?ﬁagt '3 Su%ﬁiq %F{%[k% bt BSlidified to

form anpaditientlaydi Stanck dhe jegbpdichgobd dlgtadeond” is reduced to

a110w°'Qg’b%%%i&{%sﬁ%foimﬂﬂﬁur@ iBgd 8yelo 3dgilsi Ngoessd ifnt D
and fill recessions 27. [0041] To facilitate filling
recessflopeddssi ons 27, inprinting material enpl oyed

[oo4apossm$eslltllﬁetesie€siﬂ1:ad; pf opeetdionstay c onpliet &g mpigyial

emplo Se osslsgg§e522hg\ni|eg?ré;iog:?&ﬂeggle—céjﬁ:ga&ﬁlpggtewlyt hlla rece551ons 27
8/0 uous formation o

tin
niq e predent-2erbad Ko = CUbPORE BROSYoP | ot AT AG"
matedti@yer 134thd pSeperti am@umm wubt opiichne u%? ofsinpyipigmgi fryer

34 1 afsgleér it gg ijcggh rv@&h ﬂr‘ﬁ%@hé%n@ ﬁ rﬂa’ﬁﬁﬁi §§5@ch ehe dies1re|'&1§lsusually
h | eéavi ng sub-portjons 3

S
mlmrwm ﬁlwc%uﬁ"pd?atsl BRI 372h°th Jéeatfh?%ﬁﬁlés%"rt%‘ins "LEAeR%,
thicKddiss ki e S&®S st -porattthst 27 wimly sbehiekpethi chknedbickasppesd, t”

and ‘%ependegt 90&1CE§ S%pgéél%hl QﬂpeIm@QﬁzﬂlpJ%efzﬁé raEBgléa@:Lon
|g ter a desired dist anc

W Iﬁ
[0043leacRRigr=&sute ¥ i3 - pt GAfics 256 Ai %ese‘ﬁS‘Egji;}SFﬁ%cte £P%e peen
reacm yg&fx{céeﬁz PR ee Ssetlinhk Snbhwy ithpyr ipelimeyines epfadross-links

the rrTan rlLi n 8%1&8' B -aheg @lwé? céesyl t As a
i““ﬁ’ mgos I nprinting materi al transffrrrsf fied
result| FE@lqOF‘E‘éFJé}F&‘P é’ft oRrigbindnttdd 2 St HPES T EPEC “‘c%ﬁl;?“l e

statd h® Ermﬁilalﬁlrég smier | apetsriseliwi thedmboiprioyimgerial is
sollé%dngl ng 1%¥er %zllnwng;hlgyeﬁ:l gf VJ].@MIJ]QJ.&G Stﬁ@gl% 8a shape

surtace
confshdwg tpmpeslea‘peaqaif W |s1hrface 39 of mold 28, shown more clearly in

Fig. 3. After formation of solidified imprinting layer 34 distance “d” is
increased so that mold 28 and solidified imprinting layer 34 are
gspaced-apart.

[0043] Referring to Fig. 3, additional processing may be employed to
complete the patterning of wafer 30. For example, wafer 30 and solidified

imprinting layer 34 may be etched to transfer a pattern of solidified
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Pig. 3. After formation of solidified inprinting

| ayer 34 distance "d" is increased so that nmold 28 and
weabisdfdoed inprinting |ayer 34 are spaced- apaPCT/US2005/018991

[0043] Referring to Fig. 3 , additional processing may

be enpl oyed to conplete the7 patterning of wafer 30.

For exanple, wafer 30 and solidified inprinting | ayer

Ci r S vigi tt ed surface own
1mpr1nt3rngd}{?¥e§rd|§%p3!gll%gt\Igag:'egr %‘ {3?(5 13 9@ EEE\:&B d f 294 sh

% yer 34 into wafe \{1 i ng

in Fig- p@tt@ﬁﬁgl%@ga% 29%19 S?l'O\}V_)ﬁ F?.leléllbate etc él. Er1:r Ienma rial

from agﬁﬂﬂ sbDidiEQed Imprindif@diabet akeietfohney, maym;e watied ‘acp define
a rela!;lveo ék?haii:'gldlghglle%geémgl wpatflegg3d ayeraeddris. f ld®datively,

vari ed fne a relative etch rate wit
or imy e@cpiéePn tte wedléfiBipd amprdasiteedays o rt F%éirﬁ"l‘ge‘i if i
etch @ggféﬂeﬁﬂlatlowr&mrb@befdteﬁb ipApto-atbigy hayerial4(neaysiyen)

ovi ded W t tch dif '
sele%ﬁg?]g %ssposF rérgonc ﬁg —trla stVantl:Erﬁg?p@l%t: gl’Q)wn) may be

&r7dl (not shown) sel ectivel osed
provitdhériwo fiur thses mﬁbn ﬁ@éi‘%ltflﬁ%tléﬁfhﬂltl(“ﬁo{a@ﬁo?/%) ﬁ’d{))’ fyRevn
techrﬁ&@é’é degnj} %tElU rﬂrb@ésdoﬁl&} &eNefilol éld f idefendept iuponnighe etch rate

hn
A
imprinhéngiideet Pitng Eé@mBJté\rVu@'rﬂhstcW&FS?%rmﬁY vidIcepds3 @lagy etching,
reactSQLi Qidf Lehingp fdh@ﬁi&g @y ek cidthg. afx enpl Biny . ettchhould be

processes . ude I asma_ et t
undersepd gt c"%%é‘nr Al e utSe tchin eggi né% %lelfﬁ Ilﬂéllgts 1?9%1&1 Y
type b€ swiderstooditfde faf prtt3oning ydehl thR desgEiRaaPT¥E e FO¥
examﬁ%d xﬁ%ér' ﬁplmgg Al YbdrEPLerotdifts bt ala®es Uit abtie ok ovithout a

patterning with the des rlbed roc
natl‘(ﬁaf’éjrdesﬁ “he®§ bar * gem con Jc'geuct glgl%\?/]é Ocrlvgi}a”%%r 70 ey

have Wirthow tmoge Hayeve dospatedt Hmreoh, sacly.as a RiiPEE &%Yﬁ}éfférmed

from? gnggég:qtg.ll;/%m uMf-es %Qdé%ehmﬁoo% afbiTEDl e fr@yeBrewer
e ereon, .such.as a priner |layer fornmed froma
Scienfgy ePi‘%tI & dicd LemdeP*E "t r adename DUV3 0J-6 avail abl e

[00441r ONRBreewkng SoilertbeFidsncl sofl Rolrl axemilasn Ferreq @p4ufy produce
ultrg%e_L ?%’% Ic)eggnééeﬁuf)t@’&ﬂérlz&lgaﬁrtgylscﬁ'ﬂgeg maf ]ﬁ-ﬁ(%ﬁpi@éy, SAKhCEs 2Rermal,
ravi ol et ene ener
e B {0l 8 oC et 1P ) QL SULCER i
the pdlgmbiieeridhefseicedtpantiig @néfrrgylemlkey‘@ti tPooqen‘ﬁ]Hléteé in
the %rh:e ah@'e | ?E?%a}l‘zi@t aéyénQ; dnhend @Béélrﬁlbn&ﬂlﬂﬁﬁfﬂoﬁ' wHishKiWhsired.
Furt K in th fe art and é@)ﬁﬁag I y ends on Ctlgg
SPERTEi COIFEL S ON VFCH ShaohURIH etf SEETIEr 1, pecesgions
27 ei&@dpﬁgjraabmgya 6f rdceddrumwesaldelmod @rQ@ruapenssﬁév\khaasprowde a
crosk esce%ésé ong &Ed%%%ﬁgﬁ%gsﬁ%&ngfaa Gk etdideh. pﬁB@éx}e@ ﬁe@e551ons

protrusions rovi a cr oss ectl on_of mld 28
27 apg PEHOBrSHERR 25f MY Baﬁwﬁ%tw Yowsdet n—‘éceeés‘ﬁ%ense%’fe
incladihgPf @ltukss apsc2Strpan dntafg;gp@chd:ltwm prdiallybeapy small as a

few La?r%ac‘ntmléIEG sdeSJLSr, %.dreélﬁgl udi Ry fb%a&égl%gdt& ﬁﬁxﬁ%@t@ﬂ: components
egrated circuit and may be as _smal

of syaleened drem Weélal'lésﬁlll"’tt ai:? tﬁﬁyma&éyd%tﬁ ?%U et 8 have a thermal
eXpaHa{Bﬂlf asdfifh eiaRNPONe_t stteh system bOmfdegmeerdientigdade at about

room @emge%gteureh?e ggal 'é/s %E@Pa'e@ C&tg?racﬁ‘?ve B E&%r gﬁ')odlments, the
nsion coefficient” of |ess than about 10 @?m deg ee
mate@aﬁl{ pér%@étmctae@urtay have a thermal expansion coefficient of less

than about 10 ppm/degree Centigrade, or less than 1 ppm/degree Centigrade.
To that end, bridge supports 12, bridge 14, and/or stage support 16 may be
fabricated from one or more of the following materials: iron alloys
available under the trade name II\TVAR®, or name SUPER INVAR™, ceramics,
including but not limited to ZERODUR® ceramic and silicon carbide.

Additionally a table 24 may be constructed to isolate the remaining
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roomtenperature (e.g., 25 degrees Centigrade). In
sone enbodi nents, the material of construction nmay
woaves/1aidher nal expansi on coefficient of | ess POaWS2005/018991
about 10 ppnf degree Centigrade, or less than 1
ppnf degree Centigrade. To that end, bridge supports
12, bridge 14, and/or st agessupport 16 may be
compoh8¥El GRIEA L] AT G OMRi& O, e Labloneng BRLGELALS. 2o

I'oys avali e under the trade nanme | NVAR '
exempé@rynaﬁ%les@#’m PRRAAROE ) OB SFARPE'S COFﬁﬂaﬁa?Ihé’f T/ iRSt
califbidiated to ZERODUR (r) ceram c and silicon carbide.

[0045 ddIRteli:'onaI l yto Fn‘fgpl % %’lAa %Hytek}}\@l&@‘%%r %t)ﬁdwﬂlghlﬁldaﬁﬁ is

he “Tenai nr ngconponent's of system 10 from vi bration
preseity (e SIRLFBURI AEF SAVIHSNHoN FEo: léxl’ewm by y R BTG oy 42-
Body l4§ ﬁavablh;ﬂlaheté ROPLMNEWR Ot Eoixnes atl o @lipled/icnesn orientation
prnia. 45 Referrl igs. 5 and 6 ,
SYSte{“ %13p|t % cfgtl'u on‘lV S F%“pigtg o present, is coupl ed
[0046fl O |Rm§1eq::ﬁ{rlgh’gad‘118 7 §ﬁ:ﬁﬁma}::|;pn|:§§stef 43 \HSaSI?:CH“EPc awﬁ.&ayan inner
frame424 ﬁ@gé’seﬁzpi‘&u@l@&pkadaﬁ Qubed lF@Xmy &641andeB§§d1hl?:e dihgi 68,

cou Iedt |ent tio st
ciac oo R S e« b SIEE AR U G Sogtom o2
shownomo:eentcawnim 51y§ﬂ9m843h¥<§19§h%lmuh%1\ﬂ11ng mecihited 1fr RRgy 42 1s
conne%éecgltgpﬁﬁQr@ZﬁX' aRing 40, gﬁlﬂﬂbﬁegmélahaﬁ&uéﬁ asAfifreaded
exure rin , re fu o)
castp S ST GOTD APPANaET O -syarorr A5 ROt i Jerdering o
four cbe@adsyof f1Pkgre 81 tdireeih tol @»@uiﬁ@llﬂfer@ﬁécﬁ iPEAY |47, Four
cornd2Qdy; 42 fl%xﬁ@@@@.ﬁt:l%@dﬁge ;clleé(éﬂ'tetéja sUsidrg @nprSibdeabfme 44
neans, .such as threade ners_ (not

are Cé’PnTCH‘&df‘b‘t?FeE%r"ﬁéP% aélP/ % conSSfec}lCh agv\g') ngétfggteners,
not shofmers of flexure 41 cl osest to the four cor ners of

[004'ﬁ0dyRe4_grr:E@UEo F{Qeﬁs afld 8Of 11ﬁrle%xﬂfa@ne414 th|3.at a &e@tral
cl osest to a sur

ace 456 i nner frlage mn are,
througBfine S0 e PN BT B0 T TSN G g“ﬁ’y 3PP ER e such as
supedihpeddedn frash erraitsal ribrowthgan 50 - | 0(5‘4?]‘“436?—’@?‘3 i4Bghasoan

annulFaEgs?'hapZ aé‘% 8 eideODEr ogr@q@pf‘fcali]asarﬁ cenotpled to inner frame
rou and_ outer frane 46 a ge

a4 argp@ﬁ*f%%gfsﬁﬂ% ﬁé s%il&eﬁeﬁpagﬁsclfisn"mbi’ﬁl antned E%"“?“"W 3y a4
cent130. ofdodxgir® .1 | FiGgcdBidrasy arflexmel ainshape, ceugjed tO lnner

frame Iﬁﬁcég Qggj%nsekl I @%I Ca&hld Ssangu’!:ér GOLR @Q a{toré@ﬂﬁ% &d,28E and 64
outer frame 4 lies outsid bot h ce)nt

using RPYURH B SO d %‘é‘ililt F%lthaﬁ%?ﬁ%éaﬁfneéﬁp (BPF i ESITY,
60 i laexpisedrbatgedB regicaupt echdt b6 iandetisbpegre edmdatstant
ther%f%ggnog—%gg% 63015 %[_ﬂgpo%%d OHLEL, FegiBhAB6 alnar %'aﬁﬁsdl@gosed

usi ng any suitable nmeans, such as thread g 4 58
equidigspehn &PETYTIOT SRgwHIon Rég LB i6eT s B?E“ﬁ&ge‘ifgk%ﬁ\e o
and dlegbm ebdhi AR darib thak fdosp0Se d-hé gunadingt arftlextrer sfrDHP
surro ngl oﬁeggré 91 dIbSo[g@S@éj Ql@& V@ﬁf)‘la{‘t%gh@%d%x@aﬂy %%té’éﬂés inner

di spose equi di stant therefrom and region 64 is

fram?jl‘lép‘éfsé’&t%‘étfﬁé‘é‘ﬁ “Pegi ons 54 and 58 and di sposed
[0048QUI thi Shamtd bhenskraibodl thathtise rammErRpts |oEXorientagnl 8ysten
43 aS&IJ g Llllr]]:‘gs I{ ?%ee.fél;.lmedbg% égy s%.@gaﬂl%nmﬂ@rgaﬁﬁ eaad, aluminum,

esS | nner
stainless steel and the like. Additionally, flexure 41 may be coupled to

Eeglon

orientation system 43 using any suitable means. In the present example,
flexure 41 is coupled to surface 45 employing threaded fasteners (not
shown) located at the four corners of body 42.

[0049] Orientation system 43 is configured to control movement of
template 26 and to place the same in a desired spatial relationship with

respect to a reference surface (not shown). To that end, a plurality of
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frame 44 to outer frame 46. [0048] It should be
under st ood that the conponents of orientation system
wao@ndigbexure 41 may be formed from any suit aOTAS2005/018991
material, e.g., alumnum stainless steel and the
l'ike. Additionally, flexure 41 may be coupled to
ori ent ati on system 43 usi ng any suitable means. In the
actuag nt %X?r;};g)|78 %l Exunre%té’cg' be?w&e%ug teeq tfpan%uﬁgaaqﬁ fher
ng reade asteners (not shown) |ocated at
frameth4e Sﬁo%ﬁr teornepacast b@ﬁyoﬂ?ntﬁb{)’&gfyﬁef“e‘fﬂ at o Sy stEnpters
6, sé‘%dﬂdtswmlafslglﬁle@lt teRdCoNthela FeVQmERLd Of . t enphatad2® faces
an 0 ac a e d ti,al
oo B! R I S
and 78 hoil) inneFoftamgt 4% welth FepPefAtalp tPE6T darliatdsr by scisating
trans?@ﬂo%gl eisprRRectRd belnseen aQbhﬁgﬁrthééeaﬁEesﬂerl argd, iaxder;.
orienyFLonCaeat B aBELAL ST LN08. BB A "Jb Has A P ey * 1
mm ab@@c @mds & seeorrhdehd 72 thig Sftasbm!l 72cgERss St et FPAME

cause4§nne§ggra$n§0473@0 Q:toeﬂ\q)aZG {20esr idBesn kbasrhddiexAet uat aids,
an |

I ner. fra 4 with respec
cheredtiter CPRARES 48 BY: FRET 117 ol TG CFaiel Sranal Ko anhr*
axes Tnnes ahddre Meai@mglmr bE decesaZpg ZzilSE?RFeZBetween lnner

frameotli earﬁha(gdt(ég Syskelg %&oﬁ%lﬁx@é QViLde 8, kaNgecedasTali H@ittance
oximately , 1.2 mm about axes_Z1, Z

r
therelbﬁ€ eFa%}ﬂnénaX%c?Ua{" agénotégn ab8u1‘76:1§téua§xels 'r%znoc‘Jchg in a
firstf ahnetddn t oTherpasinanyeldrtasti brrweon biornRr firegere 33d outer

frame@B8 al%?&ragcfegrze aﬁc?qplaaﬁede%@e%h%gbﬂ@ dfﬂgtanaéo&«ﬂer@ﬂ@:w@én
nmore o lurality of axes T1, T2

T3
alonggpEty fzvcéPg‘i/larb’i}o‘b‘é’BrEéoé’éﬁ ng & oSt g‘h age F&t ik eh STRner
dlredtﬁaﬂire)pﬁésnaadt@wmerf:fnsan@réetalnonglra%e@“maan@nzgr angular
movenJLeHE raI %ﬁ{: ngg @I ﬁéyalagguﬂ ?r\%@ﬁﬁeﬂe%l‘%@gn@( ib@tv?éb.n 1nner

mot f on about tilt axis 2 occurs in a
framedﬁi* @é{dl Ber| FeamEast By THETAPS CantE Bet WEEN*T r?r%@rrlg fa Fehe =
7, indéhaaBamoOudt escfibanmddtaglionde akéede A@vinud oZ khgndnner frame 44
alongdg}%{ie%yl 9 t&%eg%ﬁ]ﬁag}:}ﬁ)sgbgra Qeﬁmgntﬁltgggmﬁ%héltzlﬂong axes
angu noti on out [t axis T2 occurs in a secb
Z, angj ?zectﬁlﬁhl%iﬁp’os?ﬁgé‘lf% ORIt 3RO ?’&?t FofaY |97°)" Y varying
the Slfhial bmaemﬂ:ﬁgu&xam ny ene riutah dukma iss b noprgiyent of inner

frame %% u tnéra\l/}?aé; LYY gﬁ%l}g 1q1| $hancke bﬁtr\é@ﬁ%nl £ tfna«_gﬁlaﬂae déhile

y novenment of inper frame 44 al on
novimxes ZECRrTEAER Anat®l Shife ZgitPettioGh: Fh PRt e =< ©°
the Mbh&t@%ﬂi_\gaﬁés zhenbnner Adtaaeorédsdl GAQEXTS ¥F haveaa
max:LmuImr glg:etflf éﬁp gfcteeoéqdzs Ncea%ﬂﬁﬁg&lﬁx%}rg% @ng}tg provide a

nt abou
rangeamfsmqtaomgﬁ 6%W1W€\}Xr§/|°n615% ﬁ*@%ﬁ Sghce’ bat viden™>
roosdinNecdub odme: 44, &mdaﬁumeraﬁer agbBo46d np meﬁeatme@hammérparts

Nl i S e N R L R

ahicianbs EReF rPadFF@EJtalt@ﬁ oﬁfﬁ"ﬁ@ilﬁé UnaHHcEES 196 t?*F‘e"’mdg70 include
vo:LcéTQ\ngmeﬂ:‘i:u@dd}@g FRs dekuatdlsZ3and AChdrat o¢1ab6rs .68ranrdemplary

embo%n}eg'htfgffl %ch u%ngiBéXI 5&9 I’THyC{ altDI og]%lvaiﬁﬁogg ﬂfom B@IOQ'eJ:\llmologles

provide a rang noti on of
of sylpproxiafhfainia urglet Sthehgtadearete F424-PY; %%daf{% are coupled to

inner frame 44 using any suitable means, e.g., threaded fasteners.
Additionally, actuators 66, 68 and 70 are coupled between inner frame 44
and outer frame 46 so as to be symmetrically disposed thereabout and lie
outside of central throughway 50 and central opening 52. With this
configuration an unobstructed throughway between outer frame 46 to flexure

41 is configured. Additionally, the symmetrical arrangement minimizes
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[ 0050] Actuators 66, 68 and 70 are selected to

m ni m ze nechanical parts and, therefore, mnimze
waneosanigyechani cal conpl i ance, as well as fri cPCOMS2005/018991

whi ch may cause particul ates. Exanples of actuators

66, 68 and 70 include voice coil actuators, piezo

actuators, and |linear actuafors. An exenpl ary

dynam]a.c Vl%é%el%egonuag\;egla{:f?ér?n g rl@g %@rg@ b§o@\ﬁ§hé ahhe- motlon

rom ol ogies o mar California under the
correppimieohaireet ArX3n2 (4000A and are coupled to inner frane

(005144 USkNghuBNYatSBht @D lkRe NMRARS, fremg. 44, t buteadechrass efidegire
ring Agdl tdI g&al l:gf 2gt %t %ﬁé 7%6pro@§d§£]qlng1glaqr ﬁo&%ﬂpgﬁ(%lexure 41

tWeeh i nner- frame and outer frane 46 so as to be
and, shemedpré cabfly 43i apbsemwriater HaBBett ALt 1978° dut sid@Pfs - It
is de@@fgd ahov%eh‘é@U&'ﬂ%ﬁr@ﬂsﬁdﬂioﬁﬁlﬂﬁnbﬂiompemn@giﬁﬁ. tWWiedmplate 26
configuratio an u u Pl Wes N na11y,
alongoazfeesr P?a 4361 Foprhf 1 ex JlI{ %JL_S% %Péqug YAy peé éb 11y

exur e I S con ur
to axAddit i nadridy Zs t hEhisy Aperahilewdd Y rpéﬁﬁé‘i'%‘éﬁt flexure 41 with the

functr:]_'lzﬂ'l]aklmkt?:;r et§5j)(ﬂﬁegﬂtc aﬁ@fﬁﬁat tha@Ao@NGoH NEMeDadeh e s ndoudrdrfet pr more
providing fine:motion corre n ;
of a plurft \ﬁl‘ﬁ of [:?)T%i? cﬁwé‘x%%rrbhn i ondflofC§ &%%g’i Vﬁlhlec? gl?earsr%aced
part 4dom culeraxks dfire Z6and [Texamdectisfgom ghanprragtufforle sprrlate
when Qﬁe %%pi@cepr O¥d @esp1aRgUdalck Minaothed kot 104Ut Bledlcante
herefore, body 42 and tenplate 26 about tilt axes TI1,
asse“‘?ie%nd T3 . It is desired, however, that translational
[00521Dt | Kfebeinonparticd. 90 abé gl af expee Alofrylades & RARPOLE gPody 76
and d @1&&&3%&?%@%@1&@&& ESPILET &Lk Ye slubpdsmi body 76 vis-a-vis a
ort hogoha to axes 71, ZZ d
pluraddfy é&eﬁleﬁv Brgvedt fg 8F 1 urs %?

mountfedntd if@natingybddy ¥épast dEvgasal ah@tq opndiperPtaERpt atie

retal%@daapuhuaﬂggogysm %Ooﬁsﬁigphéﬂv%htl%anm&@ﬁBé} @NECussed more
axes,” shown as ¢ and C2, which are spacedpart from
fully ppiogy &8P 18 P393t T3 and exi st on the surface of

[oosithe temepliateagdients B gserplad 6,0,t et efpflarers hyek 80, 82, 84

and %n?ncglu%egofmls{: aém;i g@gnﬁe é"cr eoﬁsfst@mleegou{tgogéz] 90, 92 and 94.
eferring to Fi flexure 41 jnc

and
The %1&-550—’]’“51 B?ﬁﬂytd7 %naf 51131»{% pﬂ:dltﬁoagf -?g t%atan@lyg_ﬁcaoﬂe ldlacussed
with tx@sb&ﬁ: sdppektrdedy 886 fui Sage \dfsdasqusated i byt ghis dlscuss:Lon
aplebese)e(ut[ae.ngdJEB t§$ 15e88 o@%l@:ﬁge %1n§9da\éségla{t%d| mt@ln@%jcuﬁ:@ arms
to

oating 4 discussed, k% €4 from a
. ¥nant éifpl Alehowsh St aPhé’&csﬁﬁaEPfuc%eﬁ&rw&t i ag"
sol:LcU?doﬂg capvenrksanal sagicdrodsdydi e issadngoragyf 18 lapd flexures

arms ’._B%l oW, %Qo%ﬂa Bg a@eg]@]nt%fqrailqp%gﬁ}megefaﬁfdr ¥A%Y) r@gﬁt’:lrbnﬁply coupled

| éxure arns 80 8 ag %9 a
togemm Vitfed -7 $ErHnans ReGRES SEES Uf THPRXE rJeOlf‘B? nat g, 72 2
94. %QLprﬂ: apdy ¥4. idhiedés rsstemndl 5 cidapbet shpfughbaax @f e Floating

| di s 248 L gl SGUS SR M Bsr gSpPect to
bOdyf exure S?rﬁggn%ﬁﬁasleéo dlagécus& on, but fsh

supeHimpOREE BN B FRSTBRYAPFy £8°T Hdo¥wts 2BF & e%r ge and 86
1nclﬂ1c§ésn5§pcﬁ§8(lﬁidat exb whd hobl exmBesapieR80, fBAkuanchB680, 82, 84
t ho h I O r e O srrgg an

and ﬁ, ig coqlne I di dﬁ%&)p%\%%%ﬁfesuflu éﬁ' i %&ré % 519{ d 94.

om a so port body 76,
End $¢ daesf myltb%ﬁiy o?gthgﬁ*dglfv\[aérxgﬁ- eSEnd 100 of each flexure arm 80, 82,

84 and 86 is connected to floating body 78 through flexure joints 88 and

ﬁyﬁ1 lS 1n%ended to be

90. End 100 lies outside of aperture 98.

[0054] Referring to Figs. 9, 10 and 11, each of joints 88, 90, 92 and 94
are formed by reducing material from flexure 41 proximate to ends 99 and
100, i.e., at an interface either of support body 76 or floating body 78

and one of flexure arms 80, 82, 84 and 86. To that end, flexure joints 88,
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arms 80, 82, 84 and 86 are integrally fornmed, and are

rotationally coupled together vis-a-vis first and
woeeoesndiset s of flexure joints 88, 90, 92 and 9dT1/US2005/018991

Support body 76 includes a centrally disposed

t hroughway 96. Fl oating bOdi 78 includes a centrally

dlsposed aperture 98 that in superinposition with

0, égug Va\@g Qormeg%(:hlaiclh%gg{ge ggggrsgutéﬁ%g &4 o@ﬂ& %ﬁltable

es opposed each
procewewuqoré faﬁmrsmlsz'o‘pmfaﬁﬂﬂ% J%mean%?ee{l%o” S PPt from @
flexup@%pﬂeﬁf t b olaghnd |tQXLtF};@ojsﬂ‘lg’1bﬁrﬁ2:eand)494nd End 9@ twes
hiatu%%et S:ng%eangz_ f hr olg%hwaylo%GisE) agl%gegffa%gﬁg afwlaﬁxityoﬁ M us

and i'S ‘conne oat

|
110, tivk bagtnst LekFrees Givay 188 Iaweu@owSEncFXIe@%ng?%Fﬁtd‘é 110,
away taonagﬁfﬁalééel(ﬁgls [spggﬁ]llaefﬁrfnh.ﬂg:lhg #1 g8. ofénind Qnamd

each of joaints 88, 92_and 9 r
perlplri%]a/u&f I'Fgeﬁjéjf elal 8% ‘94" 15 Z&% fl'or%reg Er%lgnngqfl@éure membe

from exure proxi mate to ends 99
114 hanichgl 66 opp@smgaseuréncermtléﬁfaaléelleﬁ taH@rt“@f higfypet t12Botly 122

Hlatuzalz(%r :aé gg.%ﬁéré&ltﬁ%)éﬂﬁ t@?lguxfiﬁ@e of1sf | exsterddignBrddhid82is 122,
an 0] at en ex i nt n
away ézonhfgr#a&englf Bfl ahgéﬁllr%l tén% %r§r§ h%gtug %.2@ :Ejs a gap

g7"1 aSer cutting or ot
125. SThe abheingr 916 eSshny Sefoff banaula2 4 123 e H'—i:'a[fFﬁ;PeCtlvely

deflnlaoé. I}Iaﬁ AQrand-192 &fs fprresk ko aoldmudreetieabesi tAd2 of

havi ng"t wo opposin urfa es 104 and 106 and two
SUPPORF eﬁoﬁge%s 798 ﬁﬁa“f%og ‘%f ¥Y198°1"s positioned facing

[0055aWaRete0nnbi ot B$94-10, alaindlhlfdtemrelm@lf#&dfc &5 ARAYCIPFeMvith
jon.ntgI flé% éﬂ&ur@&trﬁgddzngné rsqnfélllaﬁ.t@te];lgotaa\i\&y aﬁab@tmax1s 124,

surface 104 is a termnat ng. i.p_an o [
and flaxurepBetshet 7 B?Eg?‘:loé§?ffé’15}? AOg3S 5 o<|9fntf anfr“l' 99 and s
facilfestdréraaiva abbex wxds mefherFiesurdavipry Lib a@BB‘b’@tﬂﬁ with
301nt§|u£g %‘Eeﬁe&g@e aa.l}gs 158 180G et iRk Bl s soth?QomnBol2 2xis 128,

tus 122 is disposed opposite to sur 0
. SRS RPAIS 1o P a1 S St SR 14 80 £nd o0

facildapeek23otancn exbendixig Fyoom Hieabtes me@oey 02 sgapciprsd with
jOlntShgo So%afié;ﬁgr§g?r%n§28(faggd %% @écﬂ@gﬁe%]-g@ta]aagm a@@dt 182{58 132,

respect Ine a range of .notion g o and 82
and frlewa*tq v@f%vé%ﬁeﬁﬁswéﬁﬁ%‘%ﬁléﬁltﬂﬁéPt%f% %%5 ?f‘%e 8““578
facuala@.ltefsl patdtngn badyt 7a8cmays4occn:ﬂrexu{f@@@@en?eﬁ@rmsnglattsd with

jOlIltS 9(? of gger;{%];:g' lﬁrmgl EXULE é?@&rlllétdésa§§@§c|1@£ eeﬁ’:o‘&k tdris 136 ,

exure arns 82 and 84 facilitate 84 and 86
and frlsl‘:%\ltq sarkeolt4 axpeciebad il Jﬂlé&%ﬁé ﬁ%rFBS’fu]’foémS an
facilas504d abestivhtdbopoiaiis B&.of flexure arns 82 and 84

[oosef]!ac'i' tat eSt].LOt %Ehoﬂ&@?éﬁarﬁxéos 3-226 g FLAXYE € JTREDRG at a

SocCi a ] oI nt flexure arms 80. and
regi@gof aféuemeaﬂéswheéﬁ aﬁ‘ﬁoéﬁs a?éoE]Pe &%F% ofprefatign PYPFEPr 7°

examdlRND&Ia 302 ragsaai-at £H6h wb tik |oiares Wi2rofadebexas endryyg overlap
ana pd A0, BEJ2EL Libales. rg&e%t 1 90 AROUE 852130 akl xUEe

assoc ate oints 90 of flexure arns
flex18@ emrdsszlsf deratiedavharer Hroft ﬂ%@w a5 ottt a‘ﬁ?"s}aisfnda‘?ﬂﬂi 100 is

pos1€10§é&”&eﬁ@m’&eé 1bl4a1a£s®z|cazbeﬂapm ting obnéfs £94aok arm 84 is
loca fl exl'lflree g}EergB 1§§)I%618d12 ass%l ta@ltdegnd‘ %élt omoc,aﬁgﬂtwlf@ﬂesaxes

FifeXiire "fre clate joints 90 of
124 afﬂdemﬁr everim - 845131P1é|a18‘8 fens PPtoft éée%ﬁa%ﬁ“bﬁa afobPcagf guhere

axes lj_%@aand 138 overlap, and end 100 is located where axes 136 and 128
overlap.

[0057] As a result of this configuration, each flexure arm 80, 82, 84 and
86 is coupled to provide relative rotational movement with respect to
support body 76 and floating body 78 about two groups of overlapping axes

with a first group extending transversely to the remaining group. This
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and flexure nenber 114 associated with joints 94 of

flexure arnms 84 and 86 facilitates rotati on about axis
wa2805/1R00O36] As a result, each flexure arm 80, PEBRUSBN5/018991

and 86 is located at a region of flexure 41 where

groups of the axes of rotation overlap. For exanple,

end 99 of flexure arm 80 i<?l ocated where axes 130 and

.134 overla and end 1 ' S e
peondfh FUEIE S T D . PRELIL RSB M RBRESAD o
grouppiver eramgnalz@xaﬁ dvhléﬂ Hwérfﬂlzaﬁg Hfd f AT I Of sthe same.
Flexupgsﬂlt hgﬁ%ﬂiow&l e @F@Sn@%t&ﬁﬂ rdidz: o¥eddpapxinkndl®d ofo4°, an

e, rear 84|s ocat ed e 8
""Ct”Sv'ie’l>EL 8n9f06 i TP oc a%rcghaﬁﬁ ec;lzgx e%{b(llI 5% Z%nt 7’536
mot iopvsmigapet Spmqmmwgelzfemp -980F abpex PR 2RPHF gEnfEoned axes.
Furth'e?r%ieeghawﬁﬁ@ e-raXesiuk3d @Bdpdid8 ovenktrnrleamt: and 00081 ,S 84
cate ere axe erl

w0 SQRFL? G Se G RO BT ot T i a8 82,
uncbs8ducted 16 flexwsupted 80 0 935 OV @8d 4l at Thi6 Palteat FHmRIFe 41

sultegof/ﬁinﬁgé v\)gththr{ egPeck iﬁh@?ﬁﬂ:@ﬁg/t Tmaﬁ 76 and floating

about two groups erl.appling ax

100584 r§tef‘§¥%’15]ﬁ B E&RYT 1§ transver sef hepg %h% Conf%lsgt@on of

£lexugre carms A SPr A ehed Béa‘@ithofEEfPIeei(Lﬁce sEpRAY t8ondyg2s 881% floating

body @Qdfag:gly\éétlgs MO8 Bt DUt W0 185 URS OfexGFd h@gorr&tr example,
axes while mmmzmg t he footb r|n7t of th§l

were g EAG EOUPE AERATSFOVIPHR WPPPTY | E Y ot O ranexure?’ arms 80, 82,

84 andpps dxbamtisehy subOtPhiably acmah/emwritt PhgForee |F@nu1?<ah§é°atln9

body 9 k. a%&ﬂ&'o‘%ﬁ&ﬁ'&llﬁgso Okic 2R6k1BRaBLd b¥Eainhed & wetien
range of proxi mat el 005 ab ve t

he
struatat} GRGEERB O TR P e TR L RS S Rgqe Force B oF
a forc@Obprimt tbét each joliexumse, &om 80,an8294 84e areyo8e-call PHwS

whlcll & :inﬂ.g;e Q'no\(rgfngﬂpegﬂ\%qm élmeQH%\éaybe%@e@lmd:hapﬂeﬁch@ 298 either
unobstruct ed | exure arns 84, a% 86 q: S
mOV{amen

SUPPQREKRRIYT T & AT él%flg%ﬁ"&’i (& in@élﬁ‘ﬁ‘t AP
specilfii t&agf, apdmynts yst, enn, [00058] sRefiednizrg transEpgional Qrovepent
betwe%%d ]éezc‘u gﬁgg r &)S e Q:E Genii0yE atéuBBo;.Q:f phdEX4r §ndarfﬂ§at8.9g body

respect to support bod
hllé%ltﬁaﬁelﬁé‘&yngrgOFafcaopﬁ% TSR BT H5° afeforleg 120 130,
132, |1@ad313l6narﬁd exsre 41. For exanple, were.a |load force

[Oosdégpa%e err%PgE;g SE#%QOI‘ pry 1%6ande§§h tﬁ1[e%i%€§vea58§11§gn of

an art's'an ‘'substanti al y equal anpun

of
axes fighcel 2l 1AfoAnd |1GAt PHRY RSy L T nAnY B He R tahlfﬁ’@%t remote
centdbs Jo@@ﬂ_iaricat escobdianbdrg tordasd r gchesd rap@turﬂiom floating

fifiness with flexure 4 d d t an
body 78 N ‘{E ]B.F\(%@t@lﬁ_’a 9§da%q Wdh, 8l HQEg%zs d

0r cCEETTBr A Torce t end, joints '88
130. QBimkhrO", Aibe FORSE(R @oFHIARCMAREh 17 ni itz el HodRhent,
providésafioaﬂhﬁgi‘%Bﬂ@n& whet wemOhbJeRdcl gxistentaind lei dlipee to position

140 an Lét aosrltra ?}9 te r ?1t_ %%@H yWZJ.the.XLg%%E@&tésllygé:entered

I Oona m)ve ecific y, ] Ol nts ,
with mlo@zp P rANes Z 832 Ads aw Gadl 1%eémtwﬂew%%‘3€weﬂm

posi@loRB140), Boh 84iaB€ 8, gEdPPEf taxkedyr4/ 61BN d1Ed @alli 139 extends
paragl)?g tagﬁe eénlagn:{nag';ili%éé q%% ngOtlggl g{@lle\fe@ﬁé’]tgrwm
Similarly, each axis of the group of axes 132, 134, 136 and 138 extends
parallel to the remaining axes 132, 134, 136 and 138 of the group and
orthogonally to each axis 124, 126, 128 and 130. Axis 130 1s spaced-apart
from axis 128 along a first direction a distance d; and along a second
orthogonal direction a distance d,. Axis 124 is spaced-apart from axis 126
along the second direction a distance d; and along the first direction a

distance d,. BAxis 132 is spaced-apart:from axis 134 along a third
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132, 134, 136 and 138-. . . [0059] Referring to Figs.
10, 11, 12 and 13, the relative position of axes 124,
wa2605/12882and 130 provides floating body 78 w POTAIS2005/018991

first renote center of conpliance (RCC) at a position

140 spaced apart fronrfloatlng body 78, centered with

respect to aperture 98 and‘dxes 124, 126, 12 8 and

|n1IarI r v [ 0 S ons a

dlreciﬂf&l %é r%% I?lrg%vfieédgétl.}% %hgoﬁrtsk Oaﬂld Eec@ﬁ@ dljr%%tl ns

| oating body 78 with
dlstasceecén@nﬁz@eoeabeteaﬁw%r PYrectde® & Sliﬁ%lr:f.den fﬁ‘@sa]r? is
space@%ﬂaﬁ@@rﬁm' Heat etk atoppshé iMRsd M0 rewhiopha igstance 4; and
alongl%sggnt I @l l tcerptaecrie&a\ﬁﬁce hi r el%gﬁ&%nc‘ég axes 132.0d 3 are

i'5 positioned équidistant f'f om pasi tion
subst4uGal Bachuaki §isfanche qr chp bf 2ukEs 2F945ubpsgitishy oyat-

[oosoil30 R@%ﬁ%g% RArasd eh2t ast her reawisni b axes on’dl;an%'kﬁérsely
an o p X1 S ma’ e
ceentf 805 150 0 TSR3 LAl LoD L, s »

ext ends par al
consiflerddheo rlerramﬂnngn axesrsegpion 3hereP36b3ér"r‘(§’P?L‘§8716FEJtyhe

estabgfﬁiﬂﬁl@tgﬁééﬁogaaﬁl | }(dﬁlQ"seariH’t aKiiSiclddks $126; 2128 ianshown
| S 1.S S Ce ar a on
as 1414' I‘]éls d%%e?:?‘? t %Q d Eg TP @fé:&lréza%m !B@ril.g.eaal g

tdnce and al ong
axis 044 hegdnatings rBéC@Irdoﬁz eidifseamreeanip 82 ]Ab@r §1°P,94a¥339 146
J01nt§p§8‘:%gd asgagrfdsiflrngQeal)ékﬁ thﬁléi'faqaﬂg tahes seepnchadl 6atiki 8 and 92
i st ance a al on e I r st ir CtIO I
of flaﬁure §61§?a i Eo%g%_ég %gpal‘At =] ?oonm sée)e(cl Sty Al@‘ %Less @Q(‘s@lown
as 15thirsddi 1586t awh 158 hatiointsoP e rvgotraloft BLurh aHeds |1|1§ta1°n9

axis ?Eg %ﬁ&%ngé r%CLﬂl@% & QH&@%C&nd54th¢ alr&rggakﬁe 154.
irst direction a

soincs iR epd sfart TFOMTAtEE ol 4165 THE 1o SoulPIe: 3 == °*
of flaxditeshance U7 addngaleshg tShe tWikhdhdier exfiowragien §1°ﬁﬁ‘l’:9é1t of

t’?snc§§thl d&, @6@ dbodf angUbSt antdral l.tsé/t f axes
floatqgg }:{gd§D| < ancege%%ct g/ She daan > o

S
144, éé®a|148 0680] * Ref T34 i’l]@é’t snc'i: 153 1s_|_21eciubp g Erom mqlvgmgnt about
the rewdirSeysa:elk t4ansver sedy 168t ar¥di Np4axess mayd B_éBt n This

prov:.%g?St gQM | Ilyké: lmg\?‘zﬁnerﬂeo&@ @&é"cl%HCltde/h% Mﬂ@@ﬁe@ﬁ to RCC.
consi dere lie upon an I ntersection th

p
with ébﬁr%ﬁﬁ?%tréﬂys%lf%‘fﬂﬁ 5917+ ot 'stlﬁn‘boécspaeve&g et/:{afl SJ\'/‘—’ltt]L onal
moven@@t «Ff fidclivdesdfouirthaxespers Shews 4441446, 114§, 148 152,
154, qgg 15% 1a}0ints 88 and 92 of erxure arm 80 lie aI ong
144, and joints 88 and 92 of f]|exur arm O?[ c
t0061d| orrgafaxrelgl% Figei ft enddanduss ity F%x"ﬁr E i 8t2? Fe gin
templakONgs ,axpsn ¥48ch anmh j26i 1 at8&hedd SRlofing examue eaaim8gies.

To tl'l Iteir%on%g}xbi%ylég r@lﬁ&&so@grécet:lﬁ@fantigégcoﬁéeﬁﬂ §p;§>|3@WE1des

. Joints
A side, eylmeégg,r muggaqel é64a|e6];©ndéxpgth8? fl&‘ﬁa ?%en}%o gad eﬁeaond side
162. 94i0dt khexuke adMudd hi eimkongeaxi Helbdd aleeernd G&eandLes,

4_of flexure ), aI ;ax%i apgl jsQL&LS 199
space nap@r&: o1for? £ gg@egg 5.96 dQPJg'l ﬂé ﬂé@GI?O QﬁJdJ @b&t 19

I'exure arm 80 lie along axis 158. Wth this a
spacesORPAGUFARICET TASVERBN FOFST FORRTRGWOaY 78, SHlicthres secon

su pJ&SP&ﬁtontmzR@& tRB Ot r=8Nys60aRd Glechitk 1s@tregbssnces Jefdnd
supp?rt ]i;rt]a on 17]25 ]t%% s 1%%01’1&[‘5[@(385%"]?68158A| ﬁorqg&gl'ﬂ@he&k chuck

in
5V erment abou e remal ni ng axes 144, 146, 148
body #30in H§ReTBAFLHES, widsam@d Tifegs 168 is transparent to’energy

having a predetermined wavelength, such as the wavelength of the actinic
energy mentioned above. To that end, portion 174 is made from a thin layer
of transparent material, such as glass. However, the material from which
portion 174 is made may depend upon the wavelength of energy produced by

source 22, shown in Fig. 2.
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provides a ginbal -1ike movenment of floating body 78
with respect to RCC. Wth the structural stiffness to
woesiss1soef not prevent, translational npvenmenPCofUs2005/018991
floating body with respect to axis 144, 146, 148, 150,
152, 154, 156, and 158. [0061] Referrlng to Figs. 6
and 16, chuck body 42 is adapted to retain tenplate
[ooszfecﬁﬁp rrl:yl\lhl ch, rTQIOngE% I8 %tdtgg ggrtieogpipﬂ'eglgeﬁﬁ%c% second

KOS I ncludes first
side 1@oaa¢1ctegewmas TERX &6 BYl SSreRss regoss 468 gf ipyed define an
area wg%aé‘fg;%ﬂax%étwdﬁ Hetawe £ mofl & rm ssndﬁthwdamj isetond

I de st .Sl I.nc i1 e
Super%f?‘r’d’sét]soé‘c‘é]ﬁ%fe%cessgi%@g %npézlgg > apa t ?%em %r%fm;ﬁﬁ
througleess she8n adeliniang ¥78r stonE70f i %ler@aﬁ]aﬂawz such as
throuéﬂ@%ﬁ%@@@&&ess HPJF%Q" t:etfe%gl oS inH S & &dﬂﬁﬂi‘datﬁ.ﬁglmnh kiQe
cinctures second ort region.172 fiyst

surfags, d6¢ecdhif ﬁ%@l?%’@essreoél PN oRE S ap %lrrtg uélgﬁll 0#82 EiLaGC@S
secongimctes 6$8shc fhdid covnmitggion Wt&oﬁtql%ﬁmﬁ%eoﬁ%huck

[0063 E)Od&tdfghdurﬂd%éoﬁﬁaéme%& QR \thug&ﬁapnﬁsr ﬁ&}ﬁ&&t&ﬁﬁbé’ﬁﬂeen
ransparent tqQ ener g%/ havi n r ede% er,

secon%acv'uélpehéb’zt ﬁnd g?d.('sﬁt F$ %se 1\%8‘/ en 1n{1 er (ft tl’ﬁroughway 178

may eft@ldgyetventivedd alidvelé2Tend haFOT@nﬁeCWr L¢on Tyt itg desired

is thgg grgtgggma tlh’lsnarldaxeﬁ ﬂf(:tlift@@@&fﬂraemﬁg\;,mﬁﬁbﬁé’ée@ 166SHAN 168,
wever , he er rom I C

resPeF%”r‘?é?ﬂe ’t?a§1‘61€p8?f‘i‘i“uﬂb8?’ltlf3ﬂe J\ng%lpéﬁg?lhre ener Syysger} Bucn 2

pump Pya@uCegb.by source 22, shown in Fig. 2 .[0062]

[006415aef &ufeb NG sGRI1B0 Y hgc,slud@ &szoalﬁnora%dnipentolZQnteathemB
rom second side 162 and m_nat eég %n

pressyge g Heces® T88°%7d jsar?oﬁﬂ1 188t i WERTSred é’iﬁ ?neeaa?c’ther
Speci@$cdldygev@s munae@eoothunsl boR8480 tehptatrph @ T28t% Sfopfpst

flrst H'P(? hgpé?—:‘% b O.Lprzt Q%QW: trlgzglgrgsr Mg dring hﬂi@lﬁt b.l.Q@yarﬂiZ s@fdhd 168

nmore th roug X shovvn as 176 an One of
receStSH% tﬁFﬁIgﬁW R &S PPRF g hidy 1 78% F‘ Trst
supeiRf@SSid0Ghbfevfikui dbfaoemu i cet chambeirt PB4S| d%ecspmifne@@ess 168

and alportl-glt]lelgGegPIe’ekngga’gehﬁgﬁglh@@yerllﬁwt@@n ttﬂe%gaﬂ%flﬂg a
praces second recess 168 i.n fluid communi cation with

second| deambayf fiffe THAP TOGEB]180t ORHBHFY BeCUTABF st 85 THat™
firsd hé@%@hm@boiaﬁsmayhaaﬂobemd betaigernidecoric sresuié2isand

estakjllse,/}r?etd ELEﬁ&%%et qgmbgcs 1‘9’2' dﬂpallﬁlréh)é pgglﬁ:g&gm@ai’helzgmplate

ween Secon Second rece
26 witBEcha/WBEcH SoUodPr T FETtHal ] APb LWy $ 76 4Ry ofphempiate
26 fxfoﬁlcéﬂdckaﬁ&iyphﬁﬁjnﬁgr reeessgEsglbbtang 1688 prespeet irvéhy,second

cna e UIIHg Cl ni %gllf:ll (S) € u Y exr t ll’l er
hant 60{148 d"';fgustfem e &% 5% @F] ALeSA ggssftggnﬁ%go friéssl €5) int

aliaj meﬂ%edm‘if@réw%it% tﬁ‘ﬁnb%“Ptlét‘?:(?ﬁt T.l'&t ?Tfélrpfilé@gﬁr printing,
by md¥u0Xti¥8t & drapé &&es&@ﬂaiéﬁz6andFo’}:683aIﬂpmdep:elmdes}ztsltym ofso may

app1y4gep? entbher S er%' I.I C?ila gr %@Qo@%‘eﬁgageofgpléggnﬁﬁr%¥d force

at’e rests agai nst first 170 and,  seco
R thaupports red @?r‘iélltc@i/elﬂpﬁtfltrlpﬁ Y6 tanthtwacthd 968
conta[c@g $R%a Jd. rsin LeCLSRndéB phAchude@aist botrek82reodifferential

between 1§%er1ng reglons of side 160 so that bowing of template 26 and,
therefore, mold 28 under force R is attenuated, if not avoided. Coupled to
template 26 is a means for varying dimensions of the same in X and Y
directions, with the understanding that the Y-direction is into the plane
of Fig. 6. The means for varying dimensions iz shown schematically as an
actuator sub-assembly 190, which is coupled to chuck body 42, shown in
exploded view in Fig. 5. Pump system 180 and actuator sub-assembly 190 are

operated under control of processor 31, shown in Fig. 1.
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superinposition therewith define a first chanber 184.

Second recess 168 and a portion 186 of tenplate 26 in
weupsrizmeesi ti on therewith define a second charbemsi®8/018991

Punp system 180 operates to control a pressure in

first 184 and second 188 chanbers. Specifically, the

pressure is established in Pirst chamber 184 to

[0065 hu%ﬁ %rr}f&t taf[’?s%st' 99 ]%f iﬁ]%hge[%@s@ﬂte egcgm}_y\.ﬂet Qc’&n@or sub-

and reduce, 1 f avol d, separation of,
assembb3PAtiE zenﬁnigsm%ﬁacwbdsasz e ltGet® f6r E%re&f’ HFRIFIS Ve
forceg 80 IH& @ﬁe&&ubeaﬂenbéﬁﬁngeﬂﬁmés chranberstiB8iaiay ndinfihired, if

not agrf)s[o{nd %: erjgyssug'erclen. gau %rb%hdﬁga@eﬂ’em%§§cet Qe alrrét er

‘di 5T i ons 1 e tenplate 26 that occur
probldtuﬁhlnglrl et rittiengpmebyesiddal Pﬁ@teénsﬁla?ﬁer’b]f% enpl &b ends
actua%Qr sEQrasers)ém €90 PLhFPuEES b efDut80i uyAyf dppky @bposictbVies

188
mount.Fg rtg:: or r[ahg.t J?Jé avelrng cetngra?lo l”?@ ]!L?l@g el J40 Eo Q:ﬂX‘e V(‘.@ﬁlgre ssive

cétrs9ad Are rinting layer
force84zlcpboavpeirali gxi of Wﬂ-a‘a Rhg FBFY Ofsle‘reﬁ ERpgesemblies

196 lg@ﬂﬂﬁg ra @J‘o@gl'@@dc&ﬁalad ﬂfcﬁﬁswv@rdéﬁnf eb€Ntkhadcthet @eBystem 202

ferin regl ons SO tha
and & SITIPHE CUBERIL ¢ HEVET OB R0t ULy F e Riprouh
linkagbtemuat @04 . | fTyndtaldyoi edr @oup?edPedy tLappingt &1PGIP System

204 a@e%@érilqgf ¥k NG oHl Mh@%t@flélhee Sg'ir)’EaldﬁllPﬁ.lrﬁnétaMnless
directions, with,the un erstacnd n%
c sys is cou 1ed to a

steelyap FBEtHER - | & PATE™ AL Srafe 8 e nea

termifiogs negtym 1298 mMnsemﬁsml%Josmg%cﬁwéhﬁt eant 3?1&§n§nmay push

or pug?cté“b%tlﬂgt %lépmﬂﬁt%e%ﬁsn]-% V‘?b's%ﬁoﬂlés t@ﬁﬂﬁlhedrdg@oﬁmlokof lever
, shown i n expl ode 2orcd LHD

arm @95%%%&%]@%% 4Bkt 8¥S%eﬂ‘b2(5lss rﬁ)“fpa ggao §F€ operated

[0osaiNdexachont Nelewbupracedsdes 3196 shawtintﬂi FngraI‘e }B063]that

llnkalégf S;srtleﬁ%otzlolglpg§1t1]o¥1eégon ke tde @fd%sﬁm o@xﬂ_&]ﬂllaelﬂ Frame
t uat or subassenb 190 i s nfl red to s]y

ct
192, taénﬁqeaﬁl@staeftza)tpa}.'blcy; E]bwié% l\‘ie ?mgP%eérétssca t u% assembly 190,
is fdtitd Gfropl Alneihendetgiofos<eseal @rsitiys L Ak i aMi'ylatlon system 202

is pcbslg%:meéeg? Ig?r%b%i AV ded @nffaﬁngl Yo2, F@I%@e@%b%e to first

late 26 are pro lematic in £
side Gafre TEBATETI FFDATY GHOUEP GREFEREE R nat h“e%a Recuation
syst@Choatay sbnasenbdlor d9éplenehandesctaiapbukapy y-nothe art, such

Iever sub lies fr a a '
oo piSHTLS BAREEIIASE IQHILECLLS 0o FATR L0 s

f
exam@eoﬁ@tuath@UtSV&*Fe“akF SIOPCTUERET AV Y8 R oFC CGgRgration of
AmerS4biasseabld esdik96pdniel, udesasa bodyr Y98 wwodptedutberd1-CUIB10-
4D, | ever arm 200, an actuation system 202 and a |inkage

system 204. Lever arm 200 is coupled to bod

198
[006%Thr oBRfit PPdvkad ofydeesh SorasTTldas |16 Pials ar A ggage
systé?rody4 198y an@ml idkagansyst emwil apecrurat B ahd yrefoimmgds in

u fr ,soli.d_nat.eri ni
oL G0 SR UL Bl o S OIS0, o3 et
to hmph%@lp@alatveqwﬁzﬁsr FERIGAPOE °Bf 5GP 1A 2052 192 =°

thattdi{eoygl}aaléyl eX jcdiibé Rb2adedismys pushewdrh puk|swagatristlly
dlspni) ewﬂ:lf'is rﬁ%ﬁg ntozca)LSer A gef%nldl Iﬁ.ﬁ:ﬂ:ﬂé%%er e_&' Q%Z%J:Odéglrable to

ar m IS C e system 2
have j theapivralir of ?tGWeFeWP aﬁ%@é}eseégﬁ rriedy p frame 192 such

that SYR- 2SS 11882496 nt SardReiredotdd Foaree ol 92 commdrhatame, i.e.,
frame 192. Alternatively, sub-assemblies may be coupled to differing
frames, but it is desirable that opposed sub-assemblies be coupled to a
common frame. Although aperture 194 may have any shape desired, typically
aperture 194 has a shape complementary to the shape of template 26. To

that end, and as shoWn, aperture 194 is square. Further, it is desired



10

15

20

25

30

35

40

i nkage system 204 is positioned on a first side 214
of frame 192. Frane 192, as are nost if not all of the
worb@lkise2 conponent s of sub-assenbly 190, is fecmws82005/018991
fromal um num stainless steel or the like. Actuation
system 202 is positioned on_a second side 215 of frane
192, disposed opposite to ffrst side 214, with |ever
that g%/crpt 29 thndl_l.gtg/ terkEo%qgg WeBMbe @1gpt9ééglhoﬂﬁ>ts§§$ 1088 of the

force or displacenent actuator
remamnmwma hes aﬁtthesa aéétipr?éuh%ﬂﬁeé 198-e7 B0 FBRE (Rg; there
are aHBegﬁﬁIL Qﬁﬁnbéﬁtdequl‘éel T8 60idmpesimy théesppesartrtescanpl e
Althoaﬂ%l'lx, Lp%%yr q,rclavgys n{lls!sse Ciysaggg s%\é%l %Qjoglc{lngnfo%lycoodles 198

Sration of Tocated in Ind i"anapol i's,
to a pith afsnentere tlh‘év Bﬁbmeﬁme}?? PrERERS- O M4, SYe067I 1Y
each E@@{(} Q&Q—)ésé&&lgfldsemsy b‘éuiﬂac&SSﬁiﬂh]elresud:Qﬁhae‘Xhe@lC&tér cionber
i nka st em 2 avay from r 0,
of 1e¥1f)‘érsflg gﬁheﬁd %GeFﬁY )r%)at e (}S{Sc eg{én%égl tltf((?)&r%\@]!f Brecision of
the df bieTasnpt h:oanlhe@ghmp%aqeszﬁot Iﬁe@é@sl&?rylerr tarj grea is defined

betwegﬁsﬂﬂeapiﬁaFQtJ]@ig%Jdri@s Q.S@[jﬁrll |v&1¥c10fteh1§l/aﬁtb 26 may be centered.

sub- assenbl i es ed to.fra

An adgpntage; yiFhoFig, BEPeEd 1‘3 gslosmtg eg_"121 fher eW| th clﬁgéto@‘éub—

assen®YTIOOT i< @bkit idhsp doetianior onee s i Lt e ldped tsgr 85 F94be

spaceﬁugémr%eb ﬂltang?%'ll bﬁléﬂ?%@éﬂﬁ@hﬁfécﬁ B@,Vf%hbxhﬁ ipl mrqal 3t Yies.
ever sub-assenbli es oup] ed_t rame

This tlﬁaffentaﬁje“fénbn ﬁﬁﬁvﬁnﬁﬁﬁ? tcoflﬁacQC # oF SITBNt eoﬁ%m %I?%Se%gn&g uator

sub-ageamtly fytanmehown, én Fifr diveald2 wafereppatshgwh yin Fig. 3, during

lmprﬁgbpﬁ,%ggggy ies may be coupled to differing franmes, but
I's desjirabl e that og posed. s assenbl i es ec&g’%!ce&b-
0

[°°58t]o FEBHGH 194dmet° AP &éﬁl%péﬁlnrgeoﬂegréftlori/ ave any
assemdhapeoodasilied,a ttypicabl serapeys gealop02ohas W%é@@perture 194
with QBMP%M %EMeﬁSthl!]%osmgvgftetnﬁiHHeab@ 2Gor Téicafnfﬂﬁ, in a

d, "and as shown, apert ]Ii? squay
neutrpd HaSPr dbhat GHIH 6Petfr?§ci> rla?.%Py 5 B At DG ey
assenfbl g pooe dapppass tie4 ong bivet Benarefainithgt 3adi @@1119}8 tfan the

dlmensz.gn£| lf.lr@én{ptl é)f26bo%se§ Ijegglt Tecdhat ﬁﬁﬁaséé?@li? 1®roemay
equal er of bodi es 198 on Ipdxs)o& ng sj de

OPeraaYﬁe‘F? Figl f@&lnStAF?ﬁﬁﬁﬁﬁ FeGheT 1289 e ﬁﬁusa?s%‘_rﬁ)alcgéon P56
198 AR SOV, oppeuindi nglyf Der tboticersadd8he csigespii@pefture 194 for

1oad1n%erE W& Th%é 24any gL JFBYs bﬁsﬂ&seeﬁewithlwb£&rture 194 and

ecific eac ever sub-assenb Q’ be, made
held gmpplase Eirc FhEHdrd £Y5Eeatdr MifBet® ﬁgl drer® FePfing again to

Figs Slgb B85S emtﬁmdess ,19864yays bhies enpdweyieth oepy eghtestatfirmiere 26
with urt]: orscleof)]e %&%rgﬁesdt B{/ti(jﬁpa&gﬂlt %Qéteﬂfz(he npA?Je@ngtgvei'\'ﬁ the

n area I s I ned between the pluralit
size gsff @Wte@e 1‘98 Tay RRiER ISR $Ro sl i) 1R REntEP e e %ﬁ
requd¥%gnd @gecaiicblod henqreseny desighon sythat 20heccentliege

contaccf‘:t agwfeens?:[ue(%%g% nElS yan:!iggo%ys 1QEQSI tioned to lie on one

e spaced-apart froma p] ane
[0059]n mdeﬁsﬁc%awarﬁweégso §H6M PRRYECy. surtacs (288, 1STHP‘§1uded

in bédy Denebi &dmhct 1 pi®yensidigtemnbact2ebet syeenfide@ly, a contact
surf%cenggtpers]t gon(%f %1?‘1§:eglu9t Q tgrlilcp pg;:\‘%.ei@l é./o :L?Qe z%BoéMa l‘r@{é:'cgntact

0, shown in ) urlnglrrprlnt
therepp.@besg'esthat end, actuation system 202 is coupled™to pump system

180, shown in Fig. 6, to cause actuation system 202 to impart angular
movement of lever arm 200. Piston 206 imparts a force Fyy upon-one end of
lever arm 200 through flexure joint 212. This causes lever arm 200 to
undergo rotational movement that causes body 198 to undergo translational
movement toward template 26, thereby decreasing the area defined by the

plurality of bodies 198. 1In this manner, a force Four is imparted upon side
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[0068] Referring again to Figs. 17-19, during

operation, actuator subassenbly 190 applies a force to
woenesws2r egi on 208 to provide aperture 194 weCi/US2005/018991

appropriate dinensions to receive tenplate 26. For

exanple, in a neutral state, i.e., wthout the force

bei ng appl i ed by act uator %?Jbasserrbly 190, aperture

ave di nensions that a €rore bodies
218 Oﬁltﬁg‘g@l/t&n? of B¥ear?5ff%?ma§% Y Amgir%lﬁgail"w Ercggtgﬂeato%r ore bod]
198 akarly- asTenbly reo0iamaychséiat2dst of ﬁewlaéﬁa%stil‘feéﬁsﬁ??ﬁ}s
variaf &8s 08k %Q@pl@ggd%%g Heeﬁl‘:%vb@n (que m}ﬁwynéﬁ&aamlﬁfw of

an opposi ng bo tq.increas i r neate
cene1 35 PGP CHAERGH OF Rl ot s Shscrranp a, Sigvr AR bilfenses
for melirsfosedoni drtyions ,apielsmﬁsedlweaﬁdllﬁe?ﬂqwn pl ace vi a

[0070Fhu%| %o§ﬁ/§1{te%xésq.de§ikg\6ﬁ WH'énFiIQ:‘ylﬁg theef Btehk Nghsagaidemplate
> 17 18 % 1. o]f9e8 clo%carlltlr%\é\@gm onn
26 1Sp‘i'%§‘énﬁ‘glélensltf PRmpivat e T e RO

templgEN ek adedbbydiagt efattkarlagy st enPoOp of Awltléhn‘alt%lvé?%ﬂltt e
dlStO?#iZO%SOI]T Qﬂgrﬁalﬂzgrrg-%é 112351 be. gﬁ‘@aﬂﬁﬁ: ¢dwmni1ihegdi aensd on

ate uirin ner b
esioned (1ot SRSy LB FAI L SEHTEL hnbatt " HeCRars Vo Am 200.
Addithiergahat telezstmdui:;addyomg@tlcpro@;ggg;uthgqu@li% 135 eto common

framea{%?agggugreéotﬁanahléh @Qﬂie@.c brs %B@@e@ 2 Ofﬂaﬁe |1@Q| ugdedphdied to

to contact a side 218 f%l npl ate 26, 6
other SPRBPRPRA | §Ta 8 SHEEE t°8r Fal °fs °68hf gered o
[oo7le,=xt &ndkapﬁr ab4 ehclglesi @Iellzlageamdmmké%@nﬂa@:tplurality of

flexure E{cﬁﬁ%é h shg\ﬂl taQaQZGengz8 agﬁéjatzbgn ﬁxsém%)Z E§ch of flexure

SStem SO\Nr]ln %D L P%ylng{ae
JointgchAfal Poh 9%t 877 L6241 T ﬁf)%rafeaﬁeggdf’%? Vet g
membe&ezlﬂr has fuBPthantPhBtyone@R6di mparisl .a Fhroee Foinh R éefdnes a
prOt ax:Ls E %3 a8l th%l%qngPra‘}Hgfbof luﬁMg%eé qlo@ﬁt:%lial/ aIH@;'u@ar

ever arm 200 to undergo rotational Oonge con 206
moventehhtlncaﬁﬁ@él%otdyfa% fo HRasrgb Pransi st i'6Ra Y EERT
of acto¥@ld twphatie 26, tetrhenebyedeor 2esi NThe hetarienal/angular

movememt. r%eg béé gll;]n? 2Bhu£b%h¥:t;¥lv8fc J‘}&gl £ l:g1§sesl Bo& I1§8 to move in a

a forc I's 1 nmparted upon side218 of a8, It
dlrecttewplzapet% 1%;#3@15@65?1 altfew CHPAACR ity E&ﬁlVPFo?ﬁlsn%
is hl%hlmeelmtﬁﬁt H98ealienpdi 14 ereaeportainonslleh se ddat

26 . ter.
dev1a§éozh,a he e]._!;f%m J.se mlaim%ﬁgen%k@é]aéed&,a%é ag.f %§ :QI ti@np'}u@ &

é achreve di mensi onal 'vari ations of
plane én@i%eOQGGWJ@tﬁn%ﬁar“P% ReHBH SHBIRFEEE, ENAPESE ey ethe
plur 87D Qedodi@sCosmensaice fof isBRktianblan eermgngs region 210

di scussed o be H070] An inportant
of le¥ghstderal i%d °v3/hlnl{a rar %tge\gt? e di nensi ons of tenplate

[007206 | Blexoreriiningsz 828 f23ﬁotan§v%%2d in| daFioredofidrEr-e Jolne 226
fac:n.lggggg%‘:@t!l'oﬁaﬁ/aﬂ@@[bﬁ ebpdmahe Rawaad leeadiang 1f0 and body 198

Whll?t ﬁ:n?%naaiizklat Qev:L tlori \é'@lzlgoray\/\ﬁéad ngrTT'léll géecl: ogl 2$4to°E£ Inﬁﬂ§mlzed

ern o that en i nkage 204 is
speciddsalndedar obritleshre Heiwfis 8281 GA0 oftnflr 2z GRep Ry 2xis of

rotatid8, ang , | emer o m@chesﬁ&ddlbémabbyuti heist Ituﬁtdbﬂil/angular
connect i on of sub- ass to n 492 4,

movereRt | RELSEhACVRT GR™ oroccaeu%(5 ar éygl%gc %o g@)r aér%easng?’ , gzs

and TiFpesEtdt preihel, woHpeHent2Ss anfcR4APERUCKPBRAFiably in

supeﬂq\gos}.élgﬁex;lc&@leoné el at-€adb axes 244 and 246 being substantially

in superimposition with one another. Axes 238 and 244 lie in a common
plane and axes 242 and 246 lie in a common plane.

[0073] Additionally by properly positioning axis 238 between terminus
regions 208 and 210, lever arm 200 and linkage 204 may function as an

amplifier. Specifically, when contact between side 218 and contact surface
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[0071] Linkage 204 includes a |linkage nenber 224 and a

plurality of flexure joints, shown as 226, 228, 230,
wa3ams2ss2and 236. Each of flexure joints 226, PRRAS2005/018991

230, 232, 234 and 236 are regions of material of

I i nkage nmenber 224 has substantlally reduced material .

Fl exure joint 226 defines 48 pi vot axis 238 about which

220 e}f%\égg t%r 200 ndergﬁe% E l@Lia%laL;{/@:%glu£@4r 1goay%ﬁﬁ@t;10|nnof

nse t9 Tor¥e“F arted upon | ever arm 200 Py
force pii:s teof Q%P@ﬁltaeti LRt POFE §§/%tk@ﬁY"%12 ErmInEE 90 ERE é@?oaﬁld
210. 208 mdheci& aki pahipnguliarinedveamesticst: | ever arm 200
about pivot axis 238 causes body 198 to nobve in a
direction 240 that is transverse, if not orthogonal,
to pivot axis 238. I tFoirs= HingHly/ldesired that direction
240 is precisely control I ed so that deviation

therefrogmis mn his reduces. if,aot_aveids,,
whereojut l%fapfih?lt@nsgnadﬁlﬁggl%f ffom tfaar{llnu§6re 68}[11 Oreél ng rﬁ 9 q§

distasehjoécdad 238 ffgmeteF'@UtuSyrﬂir@np?l@r ality of bod| es 198.
[0074?:or %@fé:ﬂlihab% gﬁ_g%secﬁgdagﬁl 969 1§1tefﬂﬂtlegh?ﬂcegcbﬂ7)ﬂla%ﬂlﬁing pure
ever arm ont o a ste r
comer%ﬁJﬁpsorzigmp%G hi %ﬁg aaxal lubgg %?ée:é %g?na%d 236.
JointR2B4f awi 1286 aataelmtaateu mtalt#qw@dhwulﬁrﬁm’femn%ef- vh?éﬁ 198 with
respeggvt%r 1&fdP g%e@'ngzzlbggynglgao Vﬂi’l&th&fe%@§w |eﬁ@eﬂd’ia§ axes 248 and
evi ation of { 198 fromt reftérogd240b|%3 mi.0d i, 2 % 250,
SE%@IPYJCC’&PPybOdéfa I YFCR FRRUTS T bi TS P08 P36 and” 239
body ded imagsctamngaxiosiofonr bd amgmsazquorqurllqaﬁ@teszqef Slde 218 with
respecgsu%eggﬂt\é%lcysuﬁggénzz%| Gh El@ltsaﬁlélﬁfé@ | @rgetarsupbaemend will
tween | ever. arm 200 and bodl_/c% %/ 9 cureveffg(e§ ized
malntEBIB,COEH?‘Et yi sifid A5 eRPeu PN & "W Th axes 3%
stresaBd 2421 Hiepnfraubsttent dblal, yhaving LR)GPFWOthqO@ﬁaW pprface 220

conta.cgln%iggag] Ghe anq?oaﬁﬁsthgé‘!reéﬂge 346.beka gst&'ép&tsaBé’t@ehycontact
erinposition with one another

surtagh c240nand CORRIGH p?%néo’éﬁ?&ta%??ﬁfzgn‘&ayzi% ﬁsormegdfro
complﬁ@ﬂ‘ﬂfmfﬁt@ﬂ'laﬂe sq @ﬂgﬂ]loédﬁuzbdcmaielsgesbynm@pe?]r%/ resulting from

non-cHy é]:tn‘il 2 oquc%a%tzéﬁffggé ween,Lar A aus: & %QI rQﬂﬁ_mZQ&l and

er arm 200 and |inkage 204 rra C
Exempdapy iTREeFialSpRort YRigh wnﬁmw%ﬁ%w gié SPdgs grEron

®, fmeeloﬁamtz@ﬁat atathate220 BXirst&5F. thlelrfcbe:ce:oﬁmanappilrtbosurface
anomattl es oI}ka §¥8Q"tm% geoéﬁhf’ev%dfwgﬁ.iwlngf11Id@£)§1§ie5%l\!:&1@901 over

Xi s bet vieen t erm nus r?i% tct
body ARH, 6. TFHE Wﬁgﬁi‘ﬁf&é%f"fFﬁﬂlem WP pertefiHEGoRY ©ont®
Surfafcgl pos: -OUT = FIN (I 1 I2) where |1 is a distance

[00753)( Ac%%gtf [ %ﬂ%-t er m@% Slg(ﬁg gﬁl%gges @ggy n% Eﬁné&51ons of

i st'ance axi’s fromterm nus reglon 210. L l
templR&E g |lngtVt°odPi‘€(jJ§}°f199 afus20° aﬁt;f‘ﬂﬁlf"ﬁje‘f ét‘ﬁﬁ%ulof1 overtoming
Poms!&ifélteafifewg pbl{ﬁoﬁomyfescai any arsthetrphat ;med6, cduphkagef strain

stem 204 incl ude 4 apngd.i436.1 101 S pdBdkoantht i
in o3} 89?naac%| i eéft e ot gt%eohﬁ%t?ea%g’u a? rrlove?re‘r%o of body 198 e
is the tht:roesp@cetent ghef é?]é‘?rllﬁeﬁﬁ}’éﬁn pused dRgthyg and % directions in

tempfart@r@é/ ebSeley cedepeing stxas 24Braad t250mpBytprzevimithg X
dlre%ﬁt\i 19'I'§pw:at1hn£n%te%tslaor%akn tﬁieelga%@eagf) lét 133(%8 %geat!@nplate 26
formed from fused silica, the ratio is approximately 0.16. A dimensional
change that is purely in the X direction, therefore, i.e., with no
dimensional change in the Y direction being desired, may necessitate
activation of actuator sub-assembly 190 to vary both distances d; and d,,
to compensate for Poisson’s effect. With any of the above-described

configurations of actuator sub-assembly 190, a force may be applied to
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body 198 nmay change position to conpensate for
obl i queness of side 218 with respect to contact
weunfsaces9220. I n this manner, contact surface BED/USRI0/018991
mai ntain contact with side 218 so as to reduce, if not
prevent, |ocalized stresses resultlng from inter
alia, having a corner of cbhtact surface 220
contactin
templafer a5 JdEs” \F\g%nd%f:ngn lon os%{J%gacséiﬁlgd%ﬁ t% glr%ﬁg:tg egge "
the p@ﬂﬁtlaoiecsmefdae@tozmpwl% 1ppeimdd. fsrhﬁi*ﬁlalncgﬁ%i i2ant
[oo7ejrat ﬁﬁéglrmngQothgs | ocal,i Zsed 2StafrﬁSSESan6ﬂh§d dept8nt
resultin rom non C
considGrehid § er?i’grYlngmt%Tp% ze Slr%lf a?sggﬁg[%lélﬁfd{a{ea(e?r o
deletahionh aﬁﬁﬁctﬂ:pfsthfé@%FQ¢a?mH§@Y¢43rn§%F|eﬁémﬁﬁ$e W#EWLET$YGP?

templatef li%ng§bllls! C@Bl%esuéﬁttlﬂér&déﬂ%@ﬁhﬁdﬂwélrof butiiddemay be

| i ance urface ano [ 1
exert%‘%hl &ved %?F%F‘]P]o%tﬁgm’lnﬁ&%zpeeﬁ en mo‘éré%tor%ogh 5’\%?e§°’1b£%g Rle on
other 188 s arfe spaemg1e heuph wsab¥ teptafiohosidem 148, élhd*ddltlonf it
is deg{}%gz@é 0crhgtt 1%91 1A 26 Wdiare 280ate [0V BEspMtUBS Mhuck body 42

assenb 90falI|tat s_varyi ng di on
cbout (it P *28 AETT G TRETDRAITFS T &ohal e elraary vier
respetis @bubodyn4 Dy enciordsngn Phiesgmyense of f ensguaPeioggeipsgon forces

exertgcg fu%&rl JIEX fl%sﬂi/ tbo'd'i]eé i1ggar 'IQO&HHH B85 ,0h c8ldtdk Nedblassembly
ogonal directions of tenpl ecificall

190 1 RVPBTSSGH FRLFE VoS TES? T L TOF aeh oY ety Bane 2lons

X andSt l@iracttians echdi rottate dpcandclg didieettomsin rrespapricate Pgcotion
Aforce%
Speciflepiay 4. SrperEr SO MEL. SEERCP P G POSEE SHTTRRey 2
‘minimb s, I 8t imdti Sreapploxi hetkekyd Croi@tloAabllmmnmrctnaf temahye 26
with %Qsta}%cl: StJJ ldfu%]«'y bb@y t413611%< L rlﬁ%%é% oIf r@ﬁnﬁi‘@é’s@.on' fd¥ces. This

&0 at%g"me%sabeflfatguﬁbnaégm@x}; %@mg)@stsesrme%ea&azsn
he di rection. i cal nbers e. o

di mensi onal change i n di rection belgg

is acgemilighed RuyCHeLts PRGt 6°0RTY 3501 Gh* oP SRCPRCar. oF ectuator

'sub- aSbl&nba§Sﬂ])bl:y alQGrIteOr vary 2bot hedi stdaneds o fdud 41t ghrough a
f P f n

eriosfRRBRRSIS, g Bup SR LBEhn Y Livapyeh Woeimeaces

fasteggir é§§*@r?ﬂipvn)190 a force may be applied totenplate 26

: [0077ﬁ 0 \tal ¥ndwhe &Hdrepsi-nnsnddbet ess B uded opedirgie termini 270 and

tortl on3 (IZI‘QJ.mt [S) a C 1 t O X owar
272 wr-Lgh % Deve@g é)ssec%m 57%08%9@‘3 flgg efgréln%%lgﬁdsngm toward

cornini 2, tlesmnmlawnn BiGEHr TPrp it S GBRSFQLTR oot e

oppos\éﬁetfér\ﬁ@ﬁzly i2Rg drAanptAat erdidranSieons dystém 2ATknlmmleéed helever
278, ggg%?% 9 rsmegul%%lgr? 2% taligfl%qirl‘ég&l%gpi Q6ra EQfminus 270,

en vary terrp | Mensi ons, forces on
termipheingr dera @ﬁseh@ﬁar e@g%f%ﬁo{mguw BR levet 134, deiniRg @
fulcrilgSidabh& he. Mk e thenagwibh of cthese2f areesvdrekly to

th
dlrec§3g$gm62%;( efxélngd gr Sn}/%{lfggu 027esggha %ﬁg}?&xjteggaattlhgg terminates

esirable that tenplate
in a 2BseEi86herSuppenit ésweﬁﬁel?%ﬁé@t faEERueie hBRFUseTHaEE 27°

and 1tsh§15%>o§¥dl SJpBQétheE@mindl @ﬁha& egatd Grgmi hevet and. YBase 285
extenrg;s(ree(:t ! gl?pfﬁo‘:’c"'tltz% espect 1Q body. 42, SUCH 35 idel NG

riequal conpreSS|on orces exerted upon
supergingesi218n bwithodindsspeg8d apgrt hgrmeryseattuat or

[00785_1Ub'§a%§em Ys fixedly attached to actuator sub-assembly 190, and
base 285 is fixedly attached to flexure 41. To that end, a plurality of
threaded fasteners (not shown) is coupled to each of base 285 and base 280.
With this configuration, relative movement between actuator sub-assembly
190 and flexure 41 is facilitated. Having one pliant member 268 coupling

together each palr of corners, i.e., one of the corners of flexure 41 with
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,190 is pivotally/elastically coupled to flexure 41 to
nmove in a plane along ,X and Y directions and rotate
wahoost12idee Z direction in response to reacti onPET@ISE®S/018991
gener ated when actuat or sub-assenbly conpresses
tenpl ate 26. Specifically , the force by which
tenpl ate i s held agai nst chlck body 42 m nim zes, if
one O éqep(r:%)rrllllegl%t a?ﬁla%ogn&br 9&%%%5‘%'90 n%\igg@@teagﬁ lever 278 to
respect to chuc 42 in t
unctmre%n@@aéﬁl@éwﬁ?@séﬁ%ﬂlﬂﬁqfeén SFRFS" i )slfhé%é%ﬁﬁ’rq?hgbe
actuabyr %Qb‘-ﬂiés@ﬁbl@a&ho GAktRere12bRe 2bdns12b6omanon@e8entof with
resPeg%gt%g%% BI I asfennbh% tliggné Q glx%%‘f:ﬂc?r[s,zggiwe2§2as %@é‘atlonal

‘eXure ou l'1Tant menbe
aboutygheng @mzcsmrt ab$recf A5¢36EAY n uﬁéﬁﬂé”%tﬁé‘ﬁl%\lstaf:ﬁ? éf&&%‘a“’e
movemfei@@tagg@ﬂé §§£9@8|8$5@i&1¥u1c1£ﬁ0278ﬁ] f#ciS i sd@anyreleacdhe plovarmdnt
nmber I ncl.udes o 7 2 i th ;
aboutyreyS £91 cr a?nﬁd&l/‘ér‘ms s wﬁei2:‘?%§<@tl(g);{11 £ "%V ror%.tzé?dr?i r%%séz e
fa01l21?£1:eldolv\xarlé\f@er2ﬁ'i3nu§-“h2712191tiét?3/m°ﬁa3fqvﬁ§ 37ﬁ’ BLIHEER I S 7T
preveEUé Cﬁ;gmlls?.&@lérlﬁal' AGaes: Qabwmeopmase&lber mebv2AQg attek
.. Fulcrum | ever s st 274 incl A

af°reé‘§?te’1‘?8?“?’1gre¥?‘bﬁef U7 %7 Y SRy dr T eélt%l %%,e%fo :tLg 20 e
flexurer4li nusin@zes tthermqmatuqumwmélwg@nzwcesﬁ@tzm SF%S@d by
othercggﬂuggs tf Level«ZhB16efd. gl NG1axdid et Ra287sdehies2atong

n Base 280 extends from ful crum 282, transversel y to
otherdirection Z . Extending fromfulcrum 276 is a support
[0079284 AdHatidnelhy.natestion subbaswEmP8% 198ubhEtorgste acefpredate

loadlggoﬁy;%?é%eg%%?@n&@mr goxtc%ﬁ n%é"iugerzzgrlnﬂﬁel $6 Ging pOS@Htor sub-
0] and sSpace a ever

assenbEB B0t orfdE PRORLSUPSET (- T R B, 298 58y ehets
errod,Se 0SI h¢t01@edperr1ysaﬂpenﬁdm@smlaomlw ehouta e Fpaéegrtion with
respe%@alg cBﬁ&!“bo@@%% 280, [Q0E81.Bases2B80sdemblii Xl May rotate

tached to actuator sub-as db
cbout Ehd] §UHEAPRN T TTERI e o Y G PRAS IR g 1% SoaiCior,
were mtharsainn by ok fdﬁceaob@@lﬁ%ttenmléfmﬂGSMomyosrl@gc}é{ﬂéFéoﬂ%
not to c%r?c%t_ﬂ Qghebgg‘t%aggg &B%&%%ﬁlﬁ%@o a\éyctjﬂnctd'élttss for non-

con uration, relative novenent en a
equ%Bl%%nﬁeyfﬁWSa?ﬁPlﬁF%ﬁYr B %n &%t |afl§‘%°erd
and/d}nEotle{tllﬁ@tabﬂiﬁﬂbﬂJre 268 recuiphi ng t oget her each pair of

t c S Eer Al -
ror GRLAELSusisefyes 018 Bhet Bt Moty el 1t ot o

asseft&?lhl%%vs”éa%ﬂ?rﬁ‘é%/e‘Pd?Pi%ldFBtlquﬂEt‘ihﬁnreé‘Elﬁllﬁ’aﬁﬁYTr Fubadsemblics
196. fzspmar&ahudwe&kage:ommr&mam ofhiscps mandes aphbigictadtegplate 26

to cosrrteﬁtasr%r m 9 4 @nﬁeé:@.ttbn\_[i_elotnr Qﬂa%'r@t | onal mve”ent
respe exure 41, along the X a

[008QJi r ekt |aoﬁ1$rtha§ TP GEAPTONAR BIGHT LEoRion control of
tempIteefd,i @Re BpRCI kembllaye Fauhey bm 2¥Gehaed lshtlattdst a greater
number, rel glt_JL Ve m) nf?&ﬁnb??é)slﬂjﬁé)ﬂa§ g@%mp?cﬂ@dfiycl %Bgm %%gpre551ve

?aC eS relative novenent about axis 2
forc%@pttrwlaﬁree%t i B r ATEET GREPTOY eHRNSE %‘B’oafseé%léesz 1pg allow
a flltea.fcbl’éctl@&&d d@)/tﬂee%e:ﬁto'&z8on Boaetrdlgotliteypbitel 2yer T2A8at end, a

m zes n S
subs%q gﬁg Otrheé% al fect| on\{l% gbsSemg{% Il%vte atLe @H@Jﬁgﬁed to have

Providing t or enent i oned
bodigse[188 |ofe sHEMenEhmepetWEerC dECTRAEr U Bu%‘%ege%ﬁ?OE{g??uPled £o

side afl@ In this manner, improved distortion correction may be achieved

rectlons

due to the increased resolution of correction afforded by increasing a
number of bodies 198 on side 218. Alternatively, the area of side 218 may
be increased, requiring appropriate scaling of actuator sub-assemblies 190
to accommodate template 26 of increased size. Another advantage of

increasing the size of template 26 is that the area of template 26 outside
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flexure 41 mnimzes the anount of magnification

forces that is sensed by other features of the system
waQposa2er92 fl exure 41 and system 42 anong ot heP€T/US2005/018991

[0079] Additionally, actuator sub-assenbly 190 is

al l owned to accomuodat e Ioadlng t ol erances and unequa

forces between tenpl ate 26 24nd act uat or subassenbl y

of mo%a‘?%ﬁ {Ofte%,a”p' e, a\e@gn%atcsyp dai&e%§0¢soegggctgnop@q¥egg2

Heta er ., _not proper]| ign
concemtzaftaawrmaﬁlkgpdabwt%t%Szd%lu?rléct iTGf %rFﬁsr‘ié’élﬁ‘é%ttranon creates
strai®huekatiody A2motdien, thachctiasal or isulktassentikyork@Onmey the

patte:r’ﬁ? at e l%bgiyt Ehe Zag; s %%éf@;et Peaqgggmg\_att%efﬂ[mbtzp%f bodies

gnnent . wWer e e sumof the forces

198 p@ppm*ecﬁrpe theﬁpqi%ntZéSZ@ Byomﬁb%r}a&gt%&&iee’éesfé‘atﬁ?&t °to
dlstoﬁ?i%eéorrtabelo%ct Ualr@he Sidke aSwendd i nd Hheaecanmpodatiés2d erith

respet 1S L BLLUM,OF. L0S. { BECES, AR LEC Jio DD G Re b

nsand/or “rotating a

distodiicast ¢ammed For beddaspl 8 cpetdcsigegiifed®hat each of the
[0081fJI u&@ké%ﬁin?{t& @Y@J S;UQ@SSWHﬂst@Jl&l%Q@ ipehdat@ttern recorded

| ndepende he remaini ng.|l ever. subs e
R
of imppipitiiegl laget Srphrt @226 t39 cdihﬁé%tdlﬁemsmghﬁarbﬁﬁoaﬁf which
may btérlgledhﬁtp(dyrt: L)Q{] g:ﬁéfn%‘isfldcggﬂ]onbﬂ otk fzé,[Lrlt her ieabadiagbdd in

O provi etter distortion control of te 2

previpyi Pé?%eagséflgtséﬁﬁ? gT8" R B”gla\; NEr eas “‘°a‘5% %ﬁgﬁ‘]ﬁed By as
magnlgteﬁﬂuen/nmuﬁtmn'engﬂseveThesmt9n§§$@ﬁﬁapné%?n19@F ﬁﬁyoﬁﬁeoccur when

a reg@&ploqy\ﬁgfeQOB @Q_Bl ‘yth@nﬂ[eegﬂ.é/l@laﬁ. %aﬂ:@&rﬂ Qst eplat&c2Bed

ar ger | ever sub- e 196 al
crceskf g PRoPIGh BTXRE ALETOTL] ORCeBRTFarY of Parr o 2™/ =™
out e2borsl@ay hatuendtien cheubsEonoff waferrdéh ngfwhjrcéxverpattern is to

be reéypdeqssﬂplah ea&eltgénaméfr Reat Ot biiGhagh tachawve bad es
of smaller dimensions to i ncrease the

deletﬁﬁjecruéoFf%Gﬁﬁlngmf‘%“%rl‘d%tlﬁ TR ﬁ%%ﬁﬁ%?exg?%bated dmen

formidy ShOkibien lepsmect iioprirmpdbeataehioy ebowdues tigprirting layer

252 1&’1n§1[ %@%ﬁ%s:@ﬁ% %Ri‘kkp%agéeﬁgﬁrs%&kh@ 2§£f erhgﬁlg 1QyF1g 4. Proper
I ncreasin nber “of bodi es 198 on,

allgnma%rbﬁ‘aﬁ%mo e PEsE PS8 o1 hﬁ{?"ﬁ%t McFaddd o

magnif@EptibhNEinapy epEowrt eénsgahi sigode - acbuatldr wafer imprinting and

step-ané) £ ggqgnksﬁl&ﬁg grgc@s%gmnl@agauteem@ger%algﬁmem an

ncre her advant age of increasin
mter#’Z@“eéFl‘f enpleie w S Wﬁrtﬁ%é & 5 et 5336 Sz'“énals
opera@HanndB@fprraseé@Iso%s,fl lshew:s inerig., 1 atabedimflessd in United States

co- peilgg?ggﬁgkogs ggfgl%gg% OEuI%e&eﬁ/o%@%elnﬂﬁéd ﬁav?emgér blodw@

e stress concentrati on creat
entitded gl Rtoniarartions dalnbld o8, MarhftroreSh 'anq ﬁC%]aet PE¥IFes "
havirdl St k ONS mhdkadyaea pabh er.nrefrard) 0 228redanAghidiit , Byupng-Jin

Choi, n%xlﬂ Beagé:h tﬁ%&h%ang.gf Anug?ﬁ:r oindbgg&ﬁ%tg:g\g @@éenligé.éan

proportional to the resolution of
JJStQ% sfd@Wﬁ%mﬂEorrectlon Furt hernore, decreasing the

[008Al €areGbrMide2&ivkt por espest 4 atéprandersient ngroregd dnsludes
deflwgbgmllelgatllf§§ Co%g%:got%lsshgﬁgrgagg eLn dloﬁtv%.rfgkoin)s :Lﬁ%ﬁ@ﬁi a
pattern corresponding to the original on mold 28 will be recorded. The
original pattern on mold 28 may be coextensive with the entire surface of
mold 28, or simply located on a sub-portion thereof. The present invention
will be discussed with respect to the original pattern being coextensive
with the surface of mold 28 that faces wafer 30. Step-and-repeat imprint
lithography processes may be achieved in a variety of manners. For

example, the entire surface of wafer 30 may be coated with droplets 36,
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[0081] Referring to Figs. 1 and 2 , distortions in the

pattern recorded into inprinting |ayer 34 nmay arise
wobnra®12i892er alia, dinensional variations of i RPTiUSRI0RGI8991

| ayer 34 and wafer 30. These di nmensional variations,

whi ch may be due in part to_thermal fluctuations, as

mell as, inaccuracies in pF%vious processi ng steps

shown :Ln $r %ducn_e 1V\'h§£nél§i%l 9&'@@91‘413/ sb egh%q:rrﬁtg.dt 95 Gy be sequentially

i Gdtron/Trun-out errors . magni fication/
pLacefi (i GUAASET S eBER Rt VHTEH %thl@@aor;‘r of TWERr B8 iffon region
a-1 wwﬁmcilmn&iiﬁeomegtre@hspaé tvellfimd £t Ondrent egongeaiek ceetisat the

same woue.l. al ea o.fr s‘gsh(:ain’gcg Ia #Q@ntpﬁégh%é‘ 'f‘d&gotnl QQiQJg atterned by

magni |ca lon/run out errors occur the reg i on
mold 3¢ amdf @rbsseueqtﬁymleﬁl%eéat%%fihstF% 35’8"‘? ecSPd’é’ds ‘h”%mque
all t88 1%@.&1t$ﬂ§|&a&%rlﬁaﬂem&earﬂcgpaﬂierﬁaféﬁbﬂs aFheis deposited
over S]Peeestélggl g?%atemfgf gx\?\:qb:eﬁ'gfeo g%? ﬂéglffllg 1091n£u{c1‘1 1%&&%?5 %5§er1al in
any of mrdipted-pat teFernatsyrown a§uﬂ°nmﬁtﬁt>ﬁln>§ Fegfeops g3/ ¢-9-, one
of regHRHES lanpo%la&|B¥1p%¢1|ae@a¢1ttﬁrﬁ@ﬁlﬁwnfgaﬁﬁ:e2941 tRROWRE | N

subseglé%ttéyn%attgggac# ]an%uslgﬁgrglrk F?eg gen rte%\gln Begégggﬁ)é%q a-1 are

provifedniith catyi bnyniphinsuratamiet s |Iﬁ Yeb; aneies gigodingngp the
entirbUbl-eWes & LR B B Ml§é£ﬂl@lﬂd.mbﬁﬁ&ahgldﬂﬂétﬁﬂ Bfposited

Processes. To achi_eve I’rent n nt e
emplogiwpﬂl Ccogﬁﬁ}%lg?%hn&g?gsoge?{o t}%[( eon%é%in %éternlng and
solidd éyingolmsiighiiss maperial e eﬂcfbyfplrfm:le%%@rlSl shown in
roossi 9. priper ascdinehased éﬂépuaﬁci-%gp&@b_@@ce@,@ Wﬁjhdﬂ@de proper

pat ent plicatio r 11/000, 331f|Ie r
axicnlbinio05, WER PY UGS RETT “SFOTRL I ABAIET < Bor it 26
incluNbsuflagtueme @frkNanes. Seladve Bed Ces Sighawong CF'famalfF RE, regions

a-1 1NE{EI&‘§?M ﬂu%ﬂial-r Qnm:]é 298af fB?" éﬁ/ssurﬂl%< t@de a%g&hrﬁént marks 298 are
un ol

A
propem g BRI VS I TGHYE Y "R o2V LR FSCBH oF mold 20 win
one dfN¥eyibos -1 E@&aﬁérﬂ@bexmpngtne@eﬁtglsls Znsprrfl.23To ghat end,

mach:L‘?l exp_Ls@LBg d&REA (HS@%@L@%)' Hﬁ!/ Lﬂéeémﬂ%gfb@“d%gs@ns@l Hﬁ@-'r’eﬁ.é(tlve

regions, shown as, a-1 9 a
allgnﬁ‘é’t“% é’reﬁ“’%"d]r PEXFBRTT AFTED 2l9ﬁea1’61r F@?L}?éﬁ d‘f?rﬁ%|2c?628 R Fie
presehe é}&xﬁl@l[ed,e@roﬁ'd’reabigrguemial1spatt<11eanecb|qup|adlgxgnepmymégés 298
being ng%uggfi%%s tol?l \tnh:% @D&L{crlgl %&LQ%GOf Vm@hdt}%SiLntQJoductlon of

ocated on a su b- portion thereof. Theyp Efe 1t
magnafﬁvwrléa?ﬁww BEHf s BEFEE AP PR o SpELSSt T h &Lt ren
[0084Qr | gidwalepatih efdrobdinrg Codxbenshnvalinett dfhehes présaee of
inveq@'%o gﬁ{jﬁtcaélaow;umtl@reégm Sep: aAided CREAod EDEIRY, by

processes may be achieved in a varleég
creatiag i §tlveF6Fmeé3?aﬁﬁ1eva’fWéleﬁ*ﬁ PREYSETr Pk 2B 3\l & 30° -
specifa¥alle, comd edlaith dmepsehns 36 ehdvas el Fafer 20, amf

establnphel({]t: a aqagflerllegét %ﬂet&atxe&i@n@ ;%. g@ﬁ’lr&@ an area that is

Sequen aced in contact therewith at_ each
Sllgbrtégu ‘icaiEn b TRAICAHS WAL ARG R-F Mot ¢ ncPaEe e
the f_tlhal rc%ﬁ@éﬁelaﬁ:eoﬂ/&burf&gﬁﬁficfﬂﬁﬁ.@rmrtuﬁgoméﬁfdral is@chimted by

subjectlrrl]g bel i"‘%“' ??,n%}lo 1§SE$1 ni'P @gj r?e%ﬁgltnc!aggé §e§s11>n forces

g pa erne Id 28 "and subsequen é
usxnmptlentprrewb assqmbérsd@@mﬂ%é@e IR HIRPS rtaéefﬁra fogppld 28

showtd 'B? éxrﬂél?v‘s g, i ﬂg& Rt e, &l - eGubiednt Pigabs er AnrEggisomsiner, the
area of tllles 09::? 1na peaQtern is made coextensive with the area of the
region a-1 in superimposition therewith. To ensure that magnification
correction is achieved primarily through reduction of dimensions of mold
28, patterns defined by mold 28 may be generated to be slightly larger than

nominal, e.g., slightly larger than desired. In this manner, it could be
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over the surface of wafer before solidification and
inprinting material in any of regions a-1.

wahoesrnadevel y, a sub-portion of regions a-1, eCHUS208018991
of regions a-1, may be provided with inprinting
material that is subsequently patterned and solidified
bef ore renmai ni ng regi ons of’a-1 are provi ded with any

said tél%?r?lzhet IOJr:] 1r1r1g erl I]l' d@fayn%td %g%ﬁgrzse@9® M& mgé}ﬁflcatlon

re surtace O rovid
associargfi Heirrg that @qmparecaéso@fet éamﬂé‘ﬁﬁl %’;Fleﬁ§1‘§’§'| ﬂf EERITG™
desird@eBNbdueso el nede iy sefuwantd-al | yapabter singsanly 190 is
then %{n%lilogt%c%% j%mﬁngss rg}gr(h%trerag&;.g rolvy.]deeQ?iQ élflgg.ggll ggt?tern with

roper ecut’ a st ep-and-repeat
a zerpmegrsE cabion-ncitude gasspete  alPHRENt CoFTSASEI T ™M tFhanges
to va%@ﬂe ofine i RANSE azaier o thahaente cﬂle|xég2c818l acl badesdimensions
shown as a " | One or nore
sna e PUioRe ot AR th e sar T i i Boe by
[0085Ens Befargitdagadd itgnfEnt 6 naites %@raﬁ%nﬁr*@ﬁ@%%ﬁ aFi griéd
ac:tual\_l\éxt Eu}gla@'égr%ﬁﬁly ey, k%e]?a%@ve m&@ﬁéntabé@ma?ﬁnﬁe“@ﬁ-i’fmhd az
one of regions a-1 peri gposj tion t e
S“PP‘”F% réﬁ%‘?ﬂseam P84t Wat Cend® ek |§he \glp sfio% evi cg‘% %nn% vl in
one eménmypmterqﬂleyedﬂpoa@eﬁ% hete TUEEaEs FeIHINSyARR AR
p%p%@ﬂe@&ll GHRREE tﬂ@fé‘:ﬁl 298 anebufoh diksioal ofrakaksri296. adapted

resent exa ro n i,s, ind
o e Sl ST S BRI S LIOLS LAY o o
templhtelu6i @llongairties X206 Y\ikels, tha - i rBungdlic tiibpn.ofilicone, TEFLON
® F Ea%hgf&atli&ﬂ{e, r Qe , ekg.ﬂré ﬁﬁr&@@f Bﬁhhgﬂnﬁﬂi‘ror polished
econes ver |cult hog L dllﬂaﬁgﬁ% ance . .
anodiggq plondiie PRemt B¢ fRE §5Fes ermpolhsveent g
requl BRgNRILdaarEEnOr Brcubat EFEOFS capBingeducad, dqrfabh%tmaterlal that

can b%vlgeqego SQ¥1 ¢S §ali g4 ehativendiBRShRal Vviar tefd admer,
et ween 28 and wafer 30. Specific

|l
sureapelHBi v APOeS] Gifs “OTLFoF 24" B BT By OB B oo 26 itk
respe@Simbbhshetdodo 4k hiat th¢ ¥ eadty dnveeqyﬁom%gl ons a-1

[0086 ef 'R'g?érﬁﬂga{oe%o{ﬁ‘%ﬁgé S 25511163 |3t4| ypllo$§<§1ﬂgh§rblfﬁgkafcﬂ§. ofa with
I'ginal pattern on nol Thereafter, the fi

nal
wallsémﬁféﬂgaatolsonsqsor3%«Paaﬁiif%16a‘f%%ﬁfwﬁsom°"é s} gup restons 214,
316, achisavethobyiguhlepdring dreaplat e R8s, stvovwnrigntFy g. A3 72

resultco tIL%CQn?‘onln%aéf gggtpg % Jh'_%la ér?rt‘éﬁ lé&%l g waeh L@lﬁcﬁ pulled apart
stb-"asse are in turn transferre

from mpl’cinizsn%ﬁém B% e ae\asv BOLRRF EBS SEETRGeOfd MR ao‘iﬁqz'f‘ n This
allowkl @ant2Bevedrting Nicg PENABG-ofthet areslaok 1hdromiigpnalting layer

34 t1'1p1(’-ilt I{1Qes!, 1sntaor%1gr(i)se)§>ke@&e¥€s Vgrgﬁ };elaﬁg airo‘:acﬁe@flnt b{ﬁprlntlng

-I"Tn superinposition therewth. To ensure
Layest h’atduﬁfa@mlsﬁP@ﬁtll% LoFPECEP dierst&ehi e%deﬁﬂp i§y-region
316 niai)mu:b@ha r2dHelne08s o1 di N sherersn ofhannl o 928z tgrathar hke

presslure gasesgct:%X:egow1%h21.8kren§¥m£%19$ %%%at ]1%%15198 Qﬁzl sldighiddy/320. as a

an nomn ['arger than
resulgte syhendingngas Higs dhEiFRE? | “di"ttkteoBPHllﬁ@sé‘i"?fet b fy the portion

of tteb!LQiePQ—JS ﬁﬁ%ﬁﬁrﬂmﬂﬁd‘ﬂtﬁ]&d wiyh bdreyi8nhasi4a Fisxedd 320 is
i.fication asso ef ewi.t L05
Subjeﬁ&?ﬁ?r%& grpater @33 tChef p?ﬂlltng LWLt wﬁ?&p@&{?% 1-0:dhes

I mensi ons attern desired h
templrge o¥edén supebieostticagivis Sek-Feoien daf o %‘blegE%%an}gz“S' e
rate +89Qc I'§+t NRAL60 @&!ﬁd:hteop&:@ﬂ&[ 3Stdmpptate 26 superimposition
with gggvrle%?oésh%lgrl I nald 895 tlesr Qccvc\aﬁlenl:’]ated compared to the rate at
which “d” increases for the portion of template 26 in superimposition with
sub-region 316, providing the aforementioned cantilevering effect.
[0087] In yet another embodiment, shown in Fig. 25, chuck body 322 may

include a plurality of pins 324 projecting from a nadir surface 326 of out
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a zero magnification. It is possible, however, to
create thermal changes to vary the di nension of wafer
wGQosa2iteat one of regions a-1 has di mensi ons PORUSA06/018991
slightly less than the di mensions of nold 28. [0085]
Referring again to Fig. 6 , when conpressing tenpl ate
26 Wi th actuator sub- assenﬁl‘iy 190, rel ative novenent
ente ate 2 r 2¢
receogctire NG | REoR gt R APRY byhBILonT B RS ot
showng mm&ﬂmpns@wsb rRodretpoifse TrOWEhdd 7Eshave agatsicgurfaces
330 aﬁ@gj:;@n(Sf %Qgp@rtd r&dns r eapedd 386 Yesbedrtiwdlt hepeoiact romions
i nat.i er.i.al t r
30 2B GH B O A PRISTAl 58 Sa oS ST aar Tapo o - T
that ppdi eRrbfeet eidsl and 326 aticongLitshed Xoahe optigesly laf, and pins
324 e;BHé}ﬁT Hroﬁ/ rbOdbs Shd itconthat THLONa (d‘o}nmon EPne with surface

uorosi|icone, Ureth Kal r e u o
regloﬁf r3r3c9r %l r”%heg{eano : Zeds’u%)ortNo% t ?&ﬁﬁ%atg (rlll%t "Yhown) in th
4 dlrsutzﬁalces ropvptsidi bh edpIErL Opg iRy ft%ﬁa?%g?%aafrde@ﬁ}llsaﬁz‘* with
pins Q2£ | LcéﬁEc?L]g\inFrl}lgtlﬁb&stIE’ﬂx% (4 ic@atkir-Ngr Glu&yy cross-

durable materi al that can_be used t e c
sectlepeaﬁrla%rﬁZén%er sﬁrf%lﬁfa :|I t%atlil:er S0 %hast %h’xe mo\ﬁ.@ HH;@ lslmow:n) on

manner, surface regi ons
templ30€ @t B80En) dsi stbatehbidleg HovevEamt adTomeéﬁbIVaF‘émQBressure
is apghggh respect to chuck body 42 in the X and Y
rections. {:0086 Referri ng t60 bot h Fi 2anang %ﬁ}{te
[00883, o\ ReiPHG ™ thddR® body S04°%itth Y WalFsi ba f’fll €8 306, '
measu36Bsnt300 vaufielr 3216 i Ki Y atlene growiddirhgkesubt reghoty- This

may paldonid3dla b% ;é’hséﬂg g%%gs VHltlgmﬂgnftf £1duRga 335%&5431@3/ ehSwafer
concurrently res amount of

30 usdReracHh Vﬁ%i"f’ﬁ]l de e vﬁ?@ns%oé“?lﬁganﬁiu 24~ ap%\ratﬁ PESReine
techriiffés Nt Agtenysee , Stherayea af yorgc posgtipies gut figcesefblished to

be sl ?H{piyat.LQSQQhaﬂ—ly Sa?éa! gm&a%ﬂdlﬁﬂfrﬁaﬁ%rﬁﬁn peaki itg Of‘lﬁls may
ate 26 frominprinting |ayer 34 edu

t r
be GRISYSH PY GHE=o7-deR A8 1 G Biens SGFARH PR e i Tho
sllgﬂtayeraraér deh nghesepar atior of molch=28-1 hepéfqroarpdiding mold

28 bye %QJE% %3 Qte\ﬁg%@ag&eg lﬁem Qsa\fgr A BsS U lI'1§VJ.ng mold 2 8 and

erein that is greater t han Vfﬁreﬁ
waterd8 o a1 RRPPRFEHRTENEPT-EREIS ﬁ@"ﬂgaﬁme“rteé?%‘iﬁ yarying
the ﬂﬁlﬂen&zﬂre Afssaid esultopmeite rannicyedisiengiatiadt elpsges dthat occur
due gohelzgtelrl 5.{]1% fOrLq: kR \QEEQJ 1Bh&e@9{$1e9@s s BRIt &pdRsion of

super| nposI 5 0n Wt -regi ons 318 nd 320
the Fﬁlaé:e’&ﬁj‘jse’é‘f%wi”sc}’gf“%]ajc ap %rﬁ’awaﬁ’fe%nﬂﬁeu ﬁagb%?*‘c
alteMBigielbheoPant t@Runitibentleatei 26 tie Samnanp:oslotf nmfer 30 may
be va,rd,e(ri] SUb rer%' g{ho%}(sil;]&%rgybjsgc’&%q tl:lrgué§ea to|3eoﬁ<=.a-to§ E&@Ens a-1

{ Néreases ortion of tenplate N
is sKighby FPBSithRBRAWATRR §f§bther et one! :‘:‘?&te%ﬂlgna‘l’ﬂ}dﬁ‘b i §°e
temp&%@&f@ﬁlairﬁd:l6ﬁ)m&§/elﬁie ehidedratiagad tehpetatbegd controlled chuck

Ses r ! f t I e lnheren
or pesﬁﬁé%f 05| Sron \%lgfgﬁr[stt @mlrcgl Y%%qggi% r%s%%w (rljlhn‘?g1L h@{ c

assuftd P Ban | RIS HT ARER @9@%%@0%%%&% A9 B‘E)%?FX‘F
temp&'l@hf@rcoﬁfmﬂdbmta o sR@WSE i+N0 FﬂlgCeﬂéi,ustﬂﬂJ@Iaf@lOdy BPPossible,

whlc]?] g%?/l Pe%ldu de a p grb%‘rlf\ Ic{lya ggtlgh §§2 53945 ﬁﬁz&'la@ g_Lnfs'.EMf@cant

r suar ac—:e 3 recess |ns provi de
Alteyrec heelive at erpappiore yorat e PEMSItAt e et §H6vﬁ“f)1d 28 may be
achlév%‘iiabﬁ 8d 0L kahRodin 32ZnpkPatt@s Wi asil sdesidamgr (not
showx%g.al ':IE']I’?JFS %%5 fba'ecgartlcularly beneficial were wafer 30 and mold 28
fabricated from materials having differing coefficients of thermal
expansion. The area of each of regions a-1 can be determined by
measurement of a change in distance between two collinear gross alignment

fiducials 338.
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330 and 332 of support regions 334 and 336,

respectively. Surface regions 330 and 332 provide a
wohmsd2189ght seal with the tenplate (not shownpCT/US2005/018991

that end, surfaces 33 0 and 332 are polished to be

optically flat and pins 324 extend fromrecess 328

termnating in a connnn pléﬁe Wi th surface regi ons 330

[0089§h \Nﬁ?cmflc?ﬁlgragl gp %&Q&%ﬁe %.E_s{ann.%etI?Meéﬂ etw(nn&.toss alignment

tion is provid uppor-t
fiducieli 8RS B34ingsd JIBIaRE BF rfélesmor Wi %}f?SpF%é%E?ﬂ“m‘Ed
Thereh¥izCatliy beiddg i gidcprst 5 Maviag By ¢i howbear obradjacent
reglogguﬁarﬁg? Cr SSwS%Ct I na% PI n%hg’%(él'aQ{se a’iﬁ'ﬁﬁ!‘%%’vm@s 3tﬂ%at ter

ol d (no own) on te not shown)
dlmenvssor@l}bsltaalﬁﬁl ol [y farges meﬁesawﬁé mﬁaﬁt%%ut:ﬁﬁlﬁr B Shpensional
changé§ BPpLiadzo [L088]chRet €fdik Ng TEOndde@Sary?2 2he Z3maNntkadbrement

eratj ccurate neasur f.e in
nay by tragbet e osfii B2 ARCHEAIE IEASHL PRl B Sh S0
dimengtdriagy elthnigys sEnwRfRy P ﬁ@nalﬁhgnﬁr-?r%‘tlsfl darFeETs 8‘88‘33/ also be
assumgaeﬁ’l%ﬂt i d%n%ﬁ.oﬁsg Hﬁéﬂ&snﬁfib\lhﬂ& b Sha@3nbe @i €esn (AOthe two

wn) and knovvn signal processing techniques. At step
Orth"&@’f‘l £heaf e %f " one of regions a-1 is established to

[oosobe Hiti ghad ¢04 esomprtranivn faress. ofi-t-herorPgi+adl tpattlérif to
estabqgsmlhg 2Ra Jﬂ'“tﬁe r@c&f.gbﬁelagglﬂz&\rﬁdtcb%ef &kH‘xltGﬁHJJVngiHM the area
to_have aléf ern t her.eon .t hat s/ | ghgtltyé | ar erroper

of Ont?h%ﬁl PR oS8 otfe B BB Hd “a- witn ane) br- expan
alignmehid b28wdmn Vg pRhtpdnhen mofpettaend emteheﬁ &bt wegieey 210 This

may X888 ea flélVfébg P RS 38 W@.ﬁ:ﬁfnégléi’bnadéﬁﬁfﬁsr @lodr €hown)

contrqglled enviro nrrent]e/‘% not sho Q LXI the
and kF‘@Y?beqllgﬁﬂr BTOTeSE 4T SERVI B RPe NP éclfé:f“hr@ YPFeEP onal™e °F
aligrehangesks as oecetigied wich fwet er wireact FAdudiaff erdnAcey . At
step I466 C%%fcéf %lrgﬂérs a@IngerﬁE r@l a@ﬁ%@%@@'a@lﬁ @ignﬁhﬁcaﬁ&bﬁ[ﬂu@-&m

m whi ch Id 28 and wa are fabricat
errorﬁ fxﬁ ﬁﬁfhilci}aéll’ylf apt Vﬁt&%tiﬁdUnté]ﬁ 8619{:%18. e?I\allltttﬁrn tlﬁ; recorded in
the degh@elaal Wretofs Wafemweddnmmeytbe varh edldi28e. formangddeor
reco:Jdlgéﬁ\g;La%ﬁj_erlfo Eibq_% Lhe n@E@s%aQ{z {33 @mpﬁ:@@l%ﬂsf&'cés'ﬁ have the
ess than an area of the orlng i nal ttern

aame [TBFE D6 P ILARBTRLARE. JATIHPORS nRY 56 AT cydr mold 28
may Iid>$.| e uRi feimpen atllr &reontarsl. | ethrtheck the rpedeSicatiquioun-out

errors m%o@% V\g \é'gg.flln\/\@éﬁf XSQ Jl@éétﬁon;—heAlan%regﬂit
tiron

ealin h thermal solutions is _that
Compl”@ﬁéé?nr ERtCenrer VG T %ﬁqttf’o?O"k?Fn'f%@ b &P aﬁ’:"mal@em
specizeksiyys of m&ﬁf:&:rnea(hho&epmhbie@,ervd’ubchsa‘mgblfi’ dad ¢D a¢tuator

sub- a}ﬂan%blﬁp?}a i ocgpelrgge tl'iléépénﬁeﬁ&@/s' dﬁﬁgdafﬂ%ﬂigmpgh%mlon of

erat ure variati on of
aitcems fSEe ZBTREPBERachT evredoly 2B %%.Cﬁapetrﬁét%afﬁé ‘Fari?néflcatl‘m
distdRAPEer ak Wi 1cantdietdedoahambemafyniod pshosut) in thei satrayn on

mold be art I u' ar Lylt Qfsftogf%nﬁm&ﬁ:hv\% %&eé%l@@grtr{ghg a%g

f8brica e(f Fromateri a avin fering
keystopef disgPrerioss of FPH%*FWPr%'Xﬁan%ﬂSGHe 9‘Fﬁét%ifr E5IHTEIBRCR of
magn:[ﬁgh@irbﬁl/ﬁlrﬂroﬁarerﬁerﬂeﬁ:Bé i imefls ypaeastiseianin eold 28 may be

undertla%nge It?r Cr'r!o?ut:l %Cgo&%tc\é@efﬂl E.M&‘l?lgkljld Hg%r 9h8SShown) in Fig.
4. However, this is not necessary.

[0091] Referring again to Figs. 6, 22 and 23, the alignment of mold 28
with regions a-1 in superimposition therewith may occur with mold 28 being
spaced-apart from an imprinting layer (not shown). Were it found that the
magnification/run-out errors were constant over the entire wafer 30, then
the magnitude of forces F; could be maintained for each region a-1 in

which the original pattern is recorded. However, were it determined that
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fiducials 338.[0089] Specifically, a change in the

di stance between two gross alignnent fiducials 338
woabdsimeae al ong one of the X or Y axes is det ecmiusems/018991

Thereafter, this change in distance is divided by a

nunber of adJ acent regions a 1 on the wafer 30 al ong

the X-axis. Thi s prow des Re di mensi onal change of

t he .ar b o}
the ma%nalrg]‘fécé% Jioﬁ?% ﬁfieelixf_'ggipég o&f m%gggé%;?gaé‘ 1,

stepsséie R A9 e‘ﬁ@?ﬁl Jr?a’ﬁl%e dOUEd IR R TIHRESTHREST ﬁz?%g‘ﬁe“h
reglohrh—ar e whh.cK &@E%}&_ganél @HEtetr(ﬂ tlé rrenstdazdal Thahges bé noted

that )é\@erer angeotl%;?tn X ﬁo I%g'xe reafg.t%/'e 'ZH 1¥se.Lronai tchgﬁyesaltﬁ& ngy occur

nensi onal es in wafer nay
betwebve v@mear GonRic mehé 28wo Rt ﬁ?@ag@ﬁal ﬁe%feax%ﬁalewegms a-1
shoul[‘lok%gg]f ﬁprﬁﬁﬁﬁté%meﬁm@e% ieviebTeopeeSrnFdn Gold arseto define

an arsg pcgeﬁfa?ns bw m%:her ow].'leesnt %)k:}td §Q IJI %u@;{e%@ cf c%mﬁfess i1_.on forces

tEFRFS b Coext ensi Ve e area o
Fis, Oirt@owf CPhErqﬁegP@rl§ha strpgtusap e¥itaposin PHMWt4P -t he
[ooszﬁ)at tR%EQrﬁElQ o @@@5 abj gnnrem 2b$ti&BQBc<$ﬂ'd1@.n@éitwﬁ.E]ﬁ Men@Bher

nd one of, t he i ons y
ertiod3Bete e e FRRTE B ST oo CRG e R SUT L) S T ol 12

X-Y plaet ishoweytard kKhowep §ogna|Atpﬁwe§§?ngtte»%hiﬁFaWééledtV@ether

the oggéﬁ{a dﬁ@:tﬁl@ramt WOLOb 8 NMA=Ca:Bf d@-lsttcgrlﬁﬂ&m geg KSsROB are

nore of fiducial rks 2
T R e S
pattemaghistpcaitons ord Eorre duffearniiad a9 @Sﬁe@u@éﬂd tof c¥Rsce the
requ:l.\élj.{é @tlggerehbgs Q.Eﬂ rgidﬂal:ucﬁ.agﬁ@r[gﬁ £bBcdsCE0f @Sdrdnﬁvé h@e original

gion a-1 that is in superi sition wit 8,
PatteFBr‘?ﬁSﬁ@rttlf?é‘sréi&’;Pa]é]é’ B ﬁ%@? n‘m%??renéc Rt nesc’:tee 2?4)2/ T
mannegQ NgHe@séi snr figme e skeFtt Grehdvetdrhidorramed rrdgnt tkgdeay &s

attentuggeégl Y Qﬂﬁlgaygc{ |e§t:i:§=ﬂ§ £t %b{*:nﬁr m¥ef 88 WB@nOofhd Bk hinal
not be uniformin all directions. Further

atceraGIRF TR | ORISR GUE B AOPE har B PASHPRedim bR it
is depethin¥d Yuigithec thhensreaAst @neesfulregi@enpriedsi owetfmegstion

with E&l@ e q'afcé@}:r thon GRAPERIALEL tﬁn@rpattlﬂ@ls@ ANRIRI b€S.at step
ecificall . as nenti oned above, each | ever

506. SEEB fé’é§e+ﬂ3lt e 1960 fthgc]{)wfaaf Lgcﬁse%dSsSEﬁbﬁt}?pl% n%therw1se the
PrOCd@BeﬂslﬁiCEecﬂsndepﬁRa@EEId .y. AT hitsp af1foorais dappliscatdcen :g:f contact

with Qng e 1Q1g f?r%ﬁgf?émlmﬁggltqgﬁ ﬁérgwltt(ﬂ r@flddtlg@ &QulSlte

sat e nifrcation di stortlon as
magmdhué% d’rft e i (o °BeFypr S8 TS TH " Efe OpSP?Jéfr ﬁ°o‘ﬁ° 28 to
ensunréotﬂlat €hg.aredldhpgonahi 1y cdesttemsive)mzsth shehazs skelis region

- 1§h %rt I J@r@g]gvjéeyosztcggeln@hﬁ& {:IQéq%orgéJ @EB&[I%HE%.‘L t Oat step

ensure ter reduction 1 n magnification/run-out
512, @WW%SIY%éOH‘F?FeHSP éﬁ%lap%ﬁdatti’d‘i‘?lfinz%ﬁflﬂl 2 Fayepe e
recondRderd akedr abt emcrndegp 28:,cohé avtsean it ngEcondddngn | vaafer 30.

Therea@gér S I'rglgy\g])z[laog% %gﬁed? apalg_tb\é@g& rthe t ﬁilg%oﬂl S- @oin suserlmp(o151tlon

neces'sar erring agaln té6 Figs. 6 an
with 7B1dt3%eapd [HANRIICBT PROPRPSEEWSERP rdgi Bigealy ippdeternined
whetk&lipﬂézﬁ'pﬁ&ﬂatlh%yt hegiewns t 4+ 1may waged 3 owild which do? 8edzeiing

patt acelc% @ g]fret Jf:r,orgkean rlogggé B%&%dkaé’oe%téﬁ‘%ﬁssd}}@é@in mold 28 is
fe Tt found that the
placed in superimposition with the next region and the process proceeds to

step 506. Otherwise, the process ends at step 520.

[0093] Were it determined at step 506 that the region a-1 in
superimposition with mold 28 had an area greater than the area of the
pattern, then the process proceeds to step 508 wherein the temperature of
mold 28 and/or wafer 30 is varied to cause expansion of the same. In the

present embodiment, mold 28 is heated at step 508 so that the pattern is
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magni fication/ run-out errors were constant over the
entire wafer 30, then the magnitude of forces F1-8
woamsd2i32 mai nt ai ned for each region a-1 i n whPCciyush®s/018991
original pattern is recorded. However, were it
determ ned thatthe magnification/ run-out errors
differed for one or nDre réﬁions a-1, steps 402 and
sllghtg‘\é a?:hgnyw’I:han t egare #kgnt hgnlrpguﬂg_qﬁlgygﬂlﬁggnft@l%rewith.
each gl on a- e origlinal pattern is
Thﬂlﬁé%dﬁ@éﬂﬁsFPH§%W8Fd“bétﬁb§éa that there are linits to
[0094t]he el &ﬁBo\dEm&it‘ﬁeaﬁltﬁﬁad)re@EﬂmgﬁSeﬁﬂEh depy rigciubpbove are
e 30 an o]
exempl"Iﬁléy T eglaréyn cﬁanglesS?| c{jlmgg tq_cg ioappﬁl%ygiﬁ?;@g%d};%g%& ol%%lggure
recitedatiowepathiée We@ﬁlwgdw%ufloﬂt?eﬁ“ﬁ@ ah H@eeipvention. For
examﬁ@e)gye5§ééé%riihﬁfgea\llt Rnyhers Mdrthed &yl §hS W€ tbobiP-substrate

reSS|on for.ces_.F1 8 wi t hout . co s
coniGaT T, 07 o PG T 0 PSP e ot GO ao Rty e
reledBegstrop2the) hugkd bogy - ﬂul%téléér dﬁﬁEeC’f\MtF?l Fhedimepts dlscussed

above® H@}Q @e@@leﬁgnﬁé&e iPree$ @tﬂa’tng| Dﬁ{[ﬁﬁh{: Qﬂ'Ltha@)&@)hﬁtﬁoce sses that do
neasur enent, of

ane 6.S un 8
not egxpl%j)f &Sr%onﬁf gfm Epgbatlngta{]ayerdbe}?e ﬁ?SltéoWhet ﬁ:@o}ligﬁs of
polymgrigabigl mpaEtriay.n Srenebbre 28hh@sonnpidile dryenisn gogld not
pe 1i3HEY4 @ysﬁlgar tab@xnas deM%EﬁHﬁ ghstigetdLnsnand EJ1@el:é1Krﬁned with

If there are orj al, pattern st.orti a force
refergnfe difefitt APPFY'S gs%]]aadfnps Sd%to" o%(l‘?rté}él ’? ZL Fet uel gl te
equiwdilbfter.ences i n magni tude anong forces F1-8 to renove

the original pattern distortions, defining a force

differential, at step 504. In this manner, skew

di stortions, keystone distortions and the |ike may be

attenuated if not abrogated entirely to provide nold

28 with the original pattern desired. If there are no

distortions in the original pattern, it is determ ned

whet her the area of one of regions a-1 in
superinposition with nold 28 is |larger than the area
of the pattern on nold 28, at step 506. If this is the
case, the process proceeds to step 508, otherw se the
process proceeds to step 510. At step 510, nold 28 is
placed in contact with the region a-1 in
superinposition therewith, and the requisite nagnltude
of conpressive forces F1-8 is determned to apply to
nold 28 to ensure that the area of pattern is
coextensive with the area of this region a-1, with the
conpressive forces including the force differential.

At step 512, conpressive forces F1-8 are applied to

nold 28 and the pattern is recorded in wafer 30. At

step 514, the pattern is recorded on wafer 30.

Thereafter, nold 28 is spaced-apart fromthe region

a-1 in superinposition with nold 28 and the process

proceeds to step 516 where it is determ ned whet her

there remain any regions a-1 on wafer 30 in which to
record a pattern. If there are, the process proceeds
to step 518 wherein nold 28 is placed in

superinposition with the next region and the process
proceeds to step 506. Ot herw se, the process ends at

step 520.
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[0093] Were it determined at step 506 that the region

a-1 in superinposition with nold 28 had an area
wagnre@tiersoehan t he area of the pattern, then thecprse®s®18991

proceeds to step 508 wherein the tenperature of nold

28 and/or wafer 30 is varied to cause expansion of the

sane. In the present embodffrent, nold 28 is heated at

WHAT ﬁ eP, 38 f%), that the pattern isslightly |arger than
“region a-1 in superinposition therewth.
Then the, aBSGESS ©ODL I NHESl ofd 8P 5babstd0094aiTh@paratus
enbodi men of the present invention described above
comPr{aﬁ“ié“—j’exerrpl ary. Many changes and nodi fications may be
e debsorat b echtics cldapted trepdstibibralseie, suppiifager Ehai BHGR
gﬂ!&ltt ggmgegopgndof the invention. For exan‘pl e, by

Ssurizing all chanbers formed b
CamseTinte CORDFRAFTOh SIPEHBOLY (VLGP G preadgriae cmk

through@asahsti bat eempyr beituisekd )acrredteaseﬂjsefﬂbbrnlpheadeha@k
pluraPchgfy Bf llé(fg?esrub m&f)}fest Q@e erbodi-rents wdis cusssd 1?&@;\/ €n

enented 1n existing inprint lith Ogéc? 1¥h one of

said prEEBSES SPEI’f%ﬂd W ot BPT RPPP O PRt T O 287 4R
the rérﬁal&mﬂcj ilRget ayBFadypmoEipesot isand gfludabiflyets lefer sub-

assemQP LTl It%rasr%}] I@’aéaerrdl B‘iuraIb@J %tfofeezertgﬁ §§§E@r@>l@és tb@ﬁ?‘ng

PHVent 1 on [imted by
adaptebder TP andissarcy |1P§F‘é%?61 §?ﬂc§uP8dYbé"ni’jescaéFrﬁFi?é’81W PRAY -

reference to the appended clains along with their full

Sgope ra@llsr}} Sreé’:\L@é‘a— :I! c% M-:J;?lelrgln s:]a.ld b%ﬂy and said

appara US vary di nensi ons of a substrate, sai a
opPOS AR FPEY lfsrecmﬁarrereﬁigto Fesabe Fatd S&Hircfrétao%’ﬁf%%ettwsen an
applyp@&dp&eeéhveaf&kceubeie&atce whtla seedirdhanta mphban comBigbesd to
attenugte an a%:lr c%e re quﬁhrou s@kée?tit !b?aééllﬁ &%Ek?&e thuck

8514 ® sald iant nmenber, with
genergpg¢d lacltelfape?e é§s@rﬁ§‘l WW%EFWFn&O‘%?eBt urality of Iever
sub- assenblies one of which includes a body lying in

said rggion and spaced r NeQRROST NG 1 RO
associ a e&p]rc/’m]i% one 5?“%%2 JErner(frl'éll%[r‘rﬁ};r% £ evg$ 180 «
flexugab-vdsh el ebssratsnichugy heHlg Fyxe@flyr aet\Fthed to said flexure

and aSH%_as%SSﬁdﬂ :fe§a1d\8biihn@n@en@farsaaldg plisealy bytafhelemesaid
ass 1 e el n %pt I ixe
actuaﬁgfﬁgﬁ é’l an odsec 8 sar ? salg 1%.a¥%§r(rf%§} %gﬁ% fixedly

y an oppos
attachpparatasl dseyxweirted in claiml V\,her ein said body and
sai d opposi ng body are positioned to receive said
substrate t her ebet ween and app r S
t fer et 62 IPPH-ERF P I T EN grrerﬁt%Xl coﬁ reélé!r %cfl%ﬁl%
flexvatt eright id segHirea ehwés Betichg 1$Qﬂlaeetf§ehe% &Ob‘i/aléaﬁ tpxure
and s%ggsﬁlrlgﬁte deRbEK bgﬁﬂﬂﬁrca{lﬁl@& Pet@sPQaAse #1@x68d Gind said actuator

npressi ve forc pparatus as.,Lec
sub- a@FS‘F%Ylt‘? lfrafhje]rtatﬁcﬁrﬁafﬂh%’lonajl EXUTE, "W eﬁeﬁ%%gg lng two
orthauhst rate lohug Kinbel srgmét xddhy, abitmhedt et drFIdREie

moverr%ﬂg a@.otlé It a@@:g:lgf:raﬁ akds pki-amdingerdienl bei Bgid pxed.y
attached to said

5. The apparatus as recited in claim 4 wherein said pliant member

facilitates rotational movement about said additional axis.
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actuator assenbly and a second end of said pliant
menber being fixedly attached to said flexure. 4 . The
wapp:Eraises as recited in claim1 further includCngsa05/018991

flexure, wth said substrate chuck being fixedly

attached to said flexure and said pliant nenber being

cogpl ed Frgtvveen said flexufé and said actuator

asse Ny

hor oDEBER Porat bs B Rbponal avee ool ne pdgtem
comprggipgon pl ane, whi I e restricting translation novenent

al angsamocaddidviafnal raxdtseext endi ng normal to said

Salsgco?c? boiiy rh%v%’%’“ gg&ﬁ%.c@%d%@&c‘:é %gacl:&i Q#thmféomgfc?'ﬂrst

I an Itates rotational novenent
end aa@?cﬂman%%n d additional axis.6 . A systemto vary

?J} ni%t%% @(?jc& 1Qefv1agSﬂLki§t rﬁidese&aahdo@psé@rﬁeﬁmimri sing: a
irs ody irst. b
C%n]tlgg?gesuf? \{Leggbe%we sal o&i %%8?%%};‘1 Qagl.yi B@\yérngrna to

&cE°sp aced- -ap art FPom sa i rst
trans@latst an@lelaramCPteverofarSmChé\ﬁ’ﬁ’g afrinr aouf R §éb%r+6‘t6;5‘t98§ré‘°d“‘t of
said ts@éJHdnbcady anld GK@%ltoﬁQibperﬂ/l belyee Bt &rdedl xﬂﬂﬂ@l’]ad].lb@ﬂr}g
sai ver ar o translate ul ar

angulan; WevERshty g%\?wrﬁegbgg g%coél)g(nb o) %‘9%%\,‘%%‘6%@5{‘ 83a| d

secortucdy $yrtamdia depdrsnsais vmls}}-agapcafem?:@{ ance,

whil e al |l ow ng angul ar novenent between said second

bedy a#gk %gb@lenl a?.a!efecaﬁéﬂ janélAR @GhEAdir0Baky 9t Siadeofurther

said anqul ar

1nc1u]dgglatg aﬁeCTyé\ o\mngrcgl nE'v%eéalndsTld Eg\?e %ﬁ%t r;chi‘;’ls?‘ald second
body itncfagdestadel qmmaége woySPeth eb sl e BATerhdeAY SHith FRSpEFt t°
said abMRARd, SAode secondh thesyr teid astbidiayp-angidlato said axis.

nmovenment of said second body with respect to said

| ever gﬁ;nxagggr% aaém adge& ! Ong\ial%Xé %ﬂh@%é g’pg!a{]cg lgﬁﬁgdel %.Ilrther

t 8" sai femas recite l'al m’6
1ncluﬂherae|1mnlseenledSYﬁ|tﬁP@a<g€é1PﬂE# tbﬁéY’eelnnéﬂﬁdégV% PFRICEGeS3lys P
body ?gufﬂic@?n%ﬁ:'évﬁﬁﬁﬁlﬁﬁh%vleﬁéﬁﬁr oﬂrdmlansdac@aﬂ bosgcant bodgct o

acilita venent ai ec
said 1e¥ife@F™t ogggacf %‘\i/lerloﬁ‘%‘tlﬁmaﬁ §31?1£51 dl%ﬂg Qr%qg%,(:/\!;t Baia
axis.ext endi ng orthogonally to sai d axis. 9 . The system as
recited in claim6 wherein said |inkage further

i B¢l udese @ylswkager&mwmnceummed vbﬁﬁf&\ﬂ&l&a&aildnk@ﬁeﬁurther
1ncl%§e%gg{1}§aca)qlfe g%l C%nc(:jo g)(idtyﬁ'?gwéeal‘lms!alé aLregexa% H aqqrd said second

res ec to sal | ever arm
body abomclﬂmatademgulenanovam@st oResagf REfiveHi g FefRpSt to said lever

arm %hgqggnﬁiddfél&%lsaif& axt of Whidn Ef&nﬁerfﬁitlﬁbc_&@aaxy So0faid
sai wo addi tj onal , axes tendl t

axis o piEh 1 rem?ﬁ%msgy%}flesmoassarl)é(:| S’Hfglntqc aai a§ 9{5%2#1%9

paraldail dcadispettaxdn- i S substantially const ant over a range
of notion of said |l ever arm

10. The system as recited in claim 6 wherein said direction is

substantially constant over a range of motion of saild lever arm.

11. A method to vary dimensions of a substrate supported by a
chuck, said substrate having an edge facing bodies of an actuator assembly,
said method comprising:

applying compressive forces to said substrate with said actuator
assembly; and

facilitating movement of said actuator assembly with respect to said
chuck to minimize reactive forces generated in response to said compressive

forces being sensed by said chuck.
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11. A nmethod to vary dinensions of a substrate

supported by a chuck, said substrate having an edge
wobacaisngidvedi es of an actuator assenbly, said nmechws2005/018991

conpri sing: applying conpressive forces to said

substrate with said actuator assenbly; and

facilitating novenent of sai’d act uat or assenbly with

r ?5‘ p%‘?l% r%a%hgg Ia% %Q&E%d 391 g!l.él.m{nl; qﬂlh!’eggﬂ Ia¥§l)f1g.50@c§npre351ve

n response to sald conpressive forces bein
force§eﬁ§@aewaym§éw8c ﬁ%rtqecwﬂg Sib °ABT HEA" 2RI & 9 3PP
pluraGk e mrldorwherel Baappliyé ng conpressive forces further

i ncl udes contacting said edge with said bodies to

apply a plurality of forces to said edge. 13 . The

me? ho@hagretbed Ledrs ted arnFIsEe bt tHEFRShdPeidhge bolding said
subst&@t&'a@@1r$&| gdasubstsfawermgacnsdkisqi fdredudkhvdaifl @hucking force
belngSLI f $u|§:'lgn<gjrﬁn% trena%}E t%arlnzgnl?n!.]gec I@oggtloggf eanlaeilzﬁtglgﬁatlonal

ren i'mze rotational
moventeng e amd)ﬁabstrmvén@ﬁti m’spg%ﬁ dostHSt PRt W threr REFERES ©of

said BmSRsdivhueKkedsN the presence of said conpressive
forces. 14 . The nmethod as recited in claim11l wherein

sai d substrate includes a neutral axis with ap glyln
f att ha@he inechodiasgreviedcin atpisaild wegeimiseit Sapgrrate

1ncllﬁ@g|£§e9{z@ﬂ msewi’@'l %@bﬂuﬂ@uﬁfr&heﬁ)ﬁ.lnﬁlud]nﬁg ddne a aeingoghid
eC|% %1 W én S |q_substrate i ncl udes
edge éf’lblétslaé °§ﬁ88 é’ﬁﬁﬁ/r?ang r?h 'rici udes est abl i shing a
force differential to vary characterlstlcs of said
paLt erfe Mh§@|a@ CONREESS] ¥EafnDh Camel-0ieShad|dubhtrate

di mensi ons o a
1nclu(sileﬁtaerpia1étern ands alpglysl%gslt.ur%kgr tl%c 1?‘ elssgyta%li q'xez.tngralin%%ge
differential to vary characteristics of said pattern and said compressive
forces to establish dimensions of said substrate to satisfy predetermined

criteria.



