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ALl GNVENT SYSTEM AND METHOD FOR A SUBSTRATE I N A
NANG- | MPRI NT PROCESS TECHNI CAL FI ELD The field of the
WO pooefot4661 rel ates generally to nano-fabri catiPCI/v§2008/008817
structures. BACKGROUND | NFORVATI ON Nano-fabri cation
i nvol ves the fabrication of very small structures,
e.g., having features on the order of nanoneters or
smaller. One area in which nano-fabrication has had a
si zeabl e inpact is in the processing of integrated

oty é?Slﬁ%ﬁ'ﬁ% gbﬁ%@ﬁm%é’lﬁé’fm &

i ncreasing the ciNAN®A &XSBorned on a
substrate, nano-fabrication becones increasingly

i nportant. Nano-fabrication provides greater process
control while all ow MREGCHNI®ES EELRduUct i on of the

m ni mum f eature di rrensi on of the structures forned.

as,.of. de msnt i n . which 0 fabr cation
nas 1he B AT yRipeston SPTRE EsneBu kB e %5rlc%law Sictures.
t echnol ogy, nechani cal systens and the |ike.
exenpl ary nano- f BAOKGROOUND BIOR MU 1OB! commnl y
referred to as inprint I|thography Exenplarylnprlnt

it h) rocesses, a bedln

A AP S e B R R Pp el T Blres st yaving
feaappd orctht ofder poifdnioairterOsr safillédl. AR HinfvHigfnaas- fhbYidaBén has

tate atent. application 1Q/264,960, entit|ed " Mthod

adp gecabiimpats K P AEec lrRiceTalvd siraips thsdbesemiconductor

d%esmd ARy LBAGHRS 1 BNV YBr Mr d HidiEneo Rl th
prVarl aggl i ttljg . United Stat (res %Ear\ 3 'ﬁ’f‘. cati o%mcreasmg ©

CirgiitsIpeE dtit ayga feomad one sPtsrare nang- fabrlqaﬁpm b@poaeatr@seaplagbnt
f
1m€(§’%ln{ Cﬁﬁdooﬁbljigz{s for ir&g@es 'iér L&g%s JXE&EI% f allo 1ﬂgregsed

on a Su teto Fita i catl on
redyetionodfalyy mBtimnieficatste, dlmnnislchﬂnoﬁtbd stﬁtcatresfopaeda m)thamrbasrof

t1t | "E | Patt
defuagbient 1 b GPrisai P Bpo SR8 smpToved et v o ey
opmstegm&ﬂogwntebleana%s)gm anfl thhlgkepr esent i nventi on, and

[ ted by reference herein. The jnprint
|1 RO BREANG: b Faten GePBES omBapl Tokerhip as imprin

lithdk By ERk i1 8¢ 1Hﬁhhﬂﬁ3{h0graphy processes are described in detail in
numerous publications, such as United States patent application publication
2004/0065976 filed as United States patent application 10/264,960, entitled “Method and
a Mold to Arrange Features on a Substrate to Replicate Features having Minimal
Dimensional Variability”; United States patent application publication 2004/0065252
filed as United States patent application 10/264,926, entitled “Method of Forming a
Layer on a Substrate to Facilitate Fabrication of Metrology Standards”; and United States
patent number 6,936,194, entitled “Functional Patterning Material for Imprint
Lithography Processes,” all of which are assigned to the assignee of the present
invention, and incorporated by reference herein.

The imprint lithography technique disclosed in each of the aforementioned United
States patent application publications and United States patent includes formation of a

relief pattern in a polymerizable layer and transferring a pattern corresponding to the
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St ates patent application publications and United

States patent includes formation of a relief pattern
WO poo/opwbymer i zabl e | ayer and transferring a pRCT/862008/008817

corresponding to therelief pattern into an underlying

substrate. The substrate may be positioned upon a

notion stage to obtain a desired positionto

facilitate patterning thereof. To that end, a tenplate

i s enpl oyed spaced-apart fromthe substrate with a

formabl e |iqui resent between the tenpl ate. and the
relicf pith o ailader i sibires PG 08y Popasitipnes upon e
mdhisthigh ke6bthia ¥RlesitddPoshivn tafaaitite patterAfO IRV NS AL &nd, a

that is conformng to a shape of the surface of the

terpRipis|inerPIpYedpacescapattifiom theubstiglsi with afesmakladiquidepresent

betiRR (RALAPRLSH A OMbt e SPhd ﬂtgfiél %Qoiig}f‘l@& 1o alsBRGifibd Bryer
tenpl ate an(f the substrate are spaced-apart. fre

that hipsa paiten mnordedhthesid thai isicenformaipgito astape béthesutfpeatf ¢l

PR Sub ol SO P B G b o e LSl

layeobuctithdt @t tempRte an3WhdABYrAe anespaved fapart.aTh@aibe@at@and the
imprint tenplate nold to a substrate

.anspar ent .
SO‘E%ﬁ'b‘f E‘%?rr‘?ﬁe theg CURIFRISHYOFERRESTES &3/ Stnstir IRt thgutbsirate-agrelief
imB@AMtorresPon8do tﬁ@ﬁét&)/n MNfe sQidealhgyr ed to receive

only portions of the optical energy reflected from

detection surfaces that occur within an angul ar w ndow
relative to a surface of tREMMARMNrate. The gratings

ar e A0§3RASRH Bk CARM BireANimFint MhpHiEA0RIAb A STRMAR NI
to the inprint tenplate. The gratings have detection
COmPFIFIpg @ SCANRWE SPrEPESYstan thehganketesadicrm D optdenl erergy and is
r iLton
coBfEHEL ARG L RIS ARAEIERL 3Rkt RRBEL i rtces
that godur pathint ancamignlyr syslosnefative possurfacnofitle subtastratab The giagings

under the transparent tenplate I eterni ned ol
wre QPhrd lfreb g R o ahiiRoSiroplBe fo B Rpurgaiie. The
gralingpbdedietretiveinfatdahadasos phststherordshonbetodiisddtadtned

is. configured to position an active area _of the

.that is .
i sRSiont inEREREO S AHBP P Fa e stargingds e St furthee.
coﬁnﬁhﬁﬁg atodl Fa_sl?ﬁoxﬁf{%%)@féhhﬁﬁ pBsiGEIhg (e lsBstrhRIundENAE BhisPSrent

the control signals that operate to position the

tergp|pte modd detgrmingdiley toeheqsrdingtes: ebhe systemdena ppsitioringstage

. oL . . on) i -
EFRBOBRSF K e SO BB GO o
actpye asepafitheimprinFiempiate motdtelatite twa bwtae ef thadutstiaent t he

t en%g‘gfsténp hzsshaeco%{rgﬁgr 60 Eén%}a%%‘é ?hefcrog o sligsnals that operate to

position the substrate and the sensor system. The sensor signals respond to variations in
received optical energy either reflected or scattered from either the template or substrate.
First, a method to locate and orient the template in the stage coordinate frame is
disclosed. Templates have an active area with imprintable features. Gratings on the
template are generated at the same time as imprint features and thus are accurately
located with respect to the imprinting features. Gratings may be made of continuous
lines or multi-segmented lines. The sensor system generates a beam of optical energy

and is configured to receive only portions of the optical energy within a small angular
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di scl osed. Tenpl ates have an active area with
inprintable features. Gratings on the tenplate are
wW@ewenstssl at the sanme tine as inprint featur eBRCEO008/008817

thus are accurately located with respect to the
inmprinting features. Gatings may be nade of
continuous lines or nulti-segnented |ines. The sensor
system generates a beam of optical energy and is
configured to receive only portions of the optical

uI ar wi ni;ia te ative.to th

“Th

wighy etV I R b a0 R Bhick Sish s ik

prédesseR Vg EsfifMer 10 18c6OMhE kdhplgE it Bekq absdinrst enpl at e
in the tool coordinates. |In another enbodi nent, the

sandn apsthes smbediment. thespme npsieal senser @a)g bocaie tha gslge phsubstrate
whih §ife ﬁl@a%unﬁgéwcmeamfs lr@fvécteem feBleifi g&%&%%' Binlined to

reflecting surface that is inclined tg I rect
dineetfthersfleetipgtheamto oeack thetreedicer o€ theisensor. oW heinthesdgsofi the

d f. ocks the.returnin
su%%a% bl{;'ci1 s?hegr tlugna é Eﬁaéf? Lfﬁ)es(g;{t%% en% Caé Ifch\? ergcenﬁgﬁléaélg S, %hlch
telistthe h)cﬁti?dnl ﬁtn&@bhmaédgan Boith thh eemahstanah of thdgebstiBatdnd
| ocat j on f the substrate and di aneter of

the ¢
digrpiderdat i YohitBes 1 Ry D dCHERREG ned. 1 anot per

emb ogl bR em%oaﬂnmnt AlsihNF QMBI th PodaRfcHR{ BE 'nﬁﬁrtmted
the i nprinted substrate in the stage coordinate frane

subsirat; ig ¢heodaeg cogidinate fiarae isciselaseh Yidatratpyepnigin gratings after
impHRY \WM tem uﬂest\ﬁm)}ngttcﬁﬁi f}l %Fégllnggorg{h@tsh&% ¢ have identical
atings &n th esubstr§ h&ve | tical s
pitch ceressponingig thay of Hmtemplateh &he empe sdnsor fﬁhéne samnmlats @reydre
ate qca e/orient .the
e b PP bl tiRings B L GaRElRM g Bt
gratings.t Bgmaglmgltmbcatﬁyls amBGSHiEntaligns 6ftht ngirt@ngratiftion the

orientatio of the .inmprinted grating on the
SURSHRLS, PrEQTS of @P rgaﬁfglga*f'ﬂtnﬁépe&tsﬁb%ﬁ%ﬁrﬁt% ﬂ!@&ﬁé&@ to gompgasate for
cefteingd Al RicA Ao SrrorS €6k JuBscq e pAkttgl WonfiRALB6H R R
orientation errors for subsequent inprinting

CeREHREFEA A Peradiusiadeso dhat iaprinied toatugss ondle B@?Stﬁﬁf g ecbiased

toggretmgnﬂlmardlﬁg%featur es on the substrate can be
bi ased to a pre-determ ned direction. BRIEF

DESCRIPTIC]\IC]:THEDRAWNGSFIG 1|saS|rrpI|f|ed
side view of a hi 6\(%} %an
spacedapart froér)’nkfa su rat ! E flﬂsﬂg’vy e VI ew of

t he substrate shown in FI G 1, having a patterned
| ay &lG. 1 is a simplified side view of a lithographic system having a mold spaced-

apart from a substrate;

FIG. 2 is a side view of the substrate shown in FIG. 1, having a patterned layer
thereon;

FIG. 3A illustrates a template with an added grating surrounding an active area;

FIG. 3B illustrates a light beam from a sensor system impinging on the back side
of a grating on the template of FIG. 3A according to embodiments herein;

FIG. 3C illustrates an exemplary waveform of the sensor in FIG. 3B;
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thereon; FIG 3Aillustrates a tenplate with an added
grating surrounding an active area; FIG 3B
WO R00us14683 es a | i ght beam from a sensor syst enPCT/US2008/008817
i mpi ngi ng on the back side of a grating on the
tenplate of FIG 3A according to enbodi nents herein;
FIG 3Cillustrates an exenplary waveform of the
sensor in FIG 3B;FIG 4A illustrates the sensor
systemof FIG 3B as its |ight beam crosses a

sub te. e I nges anf et surface of

o R A B s B RAER G LR pea 5RE%s8
suBstrhtH%tige’ﬂérﬁlSin@[hges(eﬁfﬁ) trdnyfersd\saffaderof@fchtidkeacserds@rtoi n

| G 4A as the sensor system scans across the
cm ﬁ‘Bg‘FPtéthéreéng FIG 5 illustrates the sensor system

SCap[t @ MESHARS a‘hhﬁer‘ﬂ?ﬁé%’ wNEGSSRE Ll iR REG 4 hlEhe Séhsor

illustrates scanning theé sensor system across the
Symﬁqangaqrﬁqsrthmt@dtr@ﬁedgﬁe substrate and across the

sub .

et oS (B o e B ol bk bl o R B et e

sui FHbI6A fllostrakest seamimyg thg serabadyistem qeass tHeqiratifg idiprinted on the

i mprinted tern on FIG 7A js a
sutsf{Re o, Sy s oS Tt PO R b Pssurement
schef@; FIG 7B is a flow chart of additional nethod steps

used in anot her enbodi ment her ej n. DETAl LED DESCRI PTI ON

FI GG 68hibyatratesqyeaswigingnts switableier defermining refativernosition of an
impaiEEpdieRofa SiRE4Eat € 12. Substrate 12 may be coupl ed

0 a substrate chuck 14. As shown, substrate chuck 14

i s BlG:dduigmftomudiart dfovathask steps wbst inan @mbhdnmcnmerﬂayarwe

any | ed t

i an@yu?%kls S?%OWV% B%g@&’illorpacfﬁne },(0'31 S Hseet 11(1: arcl: ﬁ%rghbgglment
herdmscri bed in United States patent 6 873,087 entitled

"Hi gh-Precision Orientation Alignment and Gap Control

Stages for Inprint Lithography Processes,” which is

i ncorporated herein by reference. Substrate 12 and

substrate chuck 14 may be supported upon a stage 16.

Further, stage 16, substrate 12, and substrate chuck

14 may be positioned on a base (not shown). Stage 16
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may provi de notion about the X and Y axes.
Spaced-apart from substrate 12 is a patterning device
W@ 2009@at652r ni ng devi ce 17 conprises a tenpl at ePABUS2008/008817

havi ng a nesa 20 extendi ng therefromtowards substrate

12 with a patterning surface 22 thereon. Further, nesa

20 may be referred to as a nold 20. Mesa 20 may al so

be referred to as a nano-inprint nold 20. In a further
enbodi nent, tenplate 18 may be substantially absent of

nol d 20. Tenpl ate I y be formed from
such materials incﬁgagﬂgéﬁﬁﬂﬁath%ﬁ?ﬂ?ted to,

fused-silica, quartz, silicon, organic polyners,
si | BKanehpw} y s¥stan 10oofigurédatferngh ssief pafdeuodsma: albemate 12.

I I d d d
Suls g ThPeish a0 2 SRR Fhesiel T Chn e, TRTSRbahsl 141

vadahwasheﬁ YoREvet PRsasnabRick 160BR Ry SHuRNACIRGIRY, '8 h&Mfnited
. However, in a further enbodi nent, patterning

to, g@ﬁwm@ BinAPergyOaye-tKReh St elpetramagyetisbuh aadescribediind/mied
Staﬁﬁ?&@?or S (?iﬁr efn"ﬁﬁgd @gﬂqﬁegﬁgﬁ Bﬁef?t?t(i)&‘[)éﬂéﬁ}ﬁlént 59% ﬁ% Control

e basi s pattern or e
Stagesbfot inaprint 12hogrepipl Broeesi®, wlich & iscurpdredd herein tyerefdraice.
chu S et of chucks i ncl yding, but
U270 S B Uit MRy RE pyper e tig g ThRer sage 16
sube{raetl rz cmsagnwmatb dhitic ks maf e @esiGoricd @ al basd ot SdwaY.ab@se 16
atent 6,873,087 entitled "Hi gh- Precision Oientation

maproyiffanetionrouithe SAdrorxest ages for | npri nt
Li t SpQedRpa fREAGEER@R 12 1EHrpBR§‘Flmgtd@W9é 8 ep&RHfif 48108

be coupled to an inprint head 30°to facilitate
comprisshre implate d 8 hpvlag 8 mega 20 pxfendieg bersfiom tophuds 2a@bstrate 12 with

ap%tﬁ%ni&%}slg’%gfag diSL lF%jthgrerc‘n%Eé?de B e ECI?STetde[gB% aLe 1&?0 Mesa

nesa be Te
20 may dlsb be $¢fnrp¢(ytodis smlanq&impmﬁ niylé fZerIrﬂzOfuiﬂhelt ehleb‘odlment template

15 SOBE RSB ey Ao BT 20, TUROERIY gl el 24 BREPS rmes

fro&éhudnnﬁtd:hsls figdledidg), . bubystiimitedQo, rfﬁsédlsﬁlfdauqiﬁrtarthJan&gﬁmc
of qu d dispensers and fluid di spense system 32 may

polymegtsy ff‘ OX BRI YBCTS Rornilinate glasst IenregsEtns ROty s ractal, and

harfféey I'§E]5;ih‘f‘re NMAL8hévh, padediiyg sBEaR0D Jo'rrﬂﬁﬁé’s fRARs AIVRRIMRLL

12 using any known technique, e.g., drop dispense,

Plusaéi%owa%qdr@andmss&@aﬁ ARGPTOEHEARSCA. Hmwer drep Suther on
em()&ea‘{lgérlntf P%%ﬁhﬁ%gurtaqgg? n{%gggggl?%t@gﬁﬁ th ERJ/P QEM{”
Pattpylpgpg surfage 29 olayrdefine anmmggalajatt@d thag fmpbslmﬂlsqu @rpattern to be
forﬁ]gg) 3h Elﬂ)tsﬁate 12. Template 18 may be coupled to a template chuck 28 selected
from a set of chucks including but not limited to vacuum, pin-type, groove-type, or
electromagnetic chucks, as described in United States patent 6,873,087 entitled “High-
Precision Orientation Alignment and Gap Control Stages for Imprint Lithography
Processes.” Further, template chuck 28 may be coupled to an imprint head 30 to
facilitate movement of template 18, and therefore, mold 20. In the following detailed

description, the template 18 and mold or mesa 20 may be referred to as a template mold

to simply descriptions.



10

15

20

25

30

12 before nold 20 is noved into a predeterm ned

proximty of substrate 12 thereby establishing a
waele®ooedsyol ume bet ween nold 20 and substrat e R@I/US2008/008817

However, the anmount of polyneric material 34 may be

sized so the desired volunme is filled when nold 20 is

positioned to the desired proximty of substrate 20.

Referring to FIG 1 and FIG 2 system 10 further

conprises a source 38 of energy 40 coupled to direct

eC S endn g stmPRi R a e b ol Po I Cwpte S

32 152coﬁhlﬂi§ul‘éd Wﬂ’cﬁ)@sﬁ p&Wimefic ptdtial# orEubiiRdte | 1PSYstém e ﬂﬁ%
0, stage 16, both vary a distance between nold 20

inclyds 2y B péHas i digpedeqts AR Bid dispense syssimy @ may el comprise
a p'id??l'itgl%?méﬁfﬁﬁl gﬁ“ts B@rlé hatefigl ﬂyrpﬁgiaé/ é\;ﬁftljo‘ﬁe & duBlirate

fter the S|r vo ume I's fi meric
12 weing enkncgun teshniqueee.88 dmpotispers, $ml€~0®1$gg§4p 4@at(ne. chemical

va}pc{r %?(p fb%s(g‘l\/tﬂga\élg% gf \fay% I at !(s)lgmg FII\PD) ]r{lj ﬁﬁ}yorsr?lgph%hhc&

0SS
filh depdsaucmhaﬁﬂhehka "SWlétﬁl@ﬁpdlﬂmaf' ic Quﬂaﬁﬁlr}!tne dibgosed upon substrate

atternj surface 22 nd defjnin atterned | ayer
12 fpglogs mal g iF moed o phredaieruine %&S’ég"%op RSt thereby

esthBIshfhigal dekiddtevoldiBe Bétedn Mbldr A dntl ¥uttrafeerdt WRwvelh Whnﬂ)‘ﬁnt
protrusions 50 and recessions 52. System 10 may

of pelyeee Batepip! 3 Prvbesiawt soghe dosired velumg iyBlled when m<_>ld 20 is
poggg;{pdqb Flf%tdeQiPed r{é%nggﬁggugsgmelzgpr int head 30, fluid

di spense syste source 38, wherein the
pr oBefesiing ©F Ipra@d EK. @rsystemd@pfulttmr compudses lasowice 38 afienergy

The bove be
40EhHIEEko el 4enonk iR 72 e Bt BopBRREE LERE o
comﬁ@m&hb snﬁr&ﬂip’o@dniod]:l ImaddmubﬁditeSImrﬂSdlmlkéﬂhémGn PaR 423 £ither
Formation of D Contlnuous Fi ring an
imts e 50, Sl B A Aot dBncq Ayt gl a0 and S4tfeie 12 to
deflndda/ 3’659‘9(2\/016&% itﬁelr&ﬁtwe%‘helﬂhti\h% bREMRAby bBRHeRt material 34. After
L|tho raphy. Processes"; and United States patent

Mvsdeme isifiljed vath pabyaeriq pateridl 34, BurqeRPdrodusps thaenergy 40

t
(e.%. Bﬁg%a?g tﬂ}frélm%ltlétl%ejdlatlﬁ% dRid ;F‘(Q’L_ng’%r?nct lﬁgtengiﬁgg'% solidify and/or

crogg-Hipk thus é@am oythershaperpf & mrfalgc thobsuptnate 12, glatteroing\shifade 22,
an@ﬁ@g%ﬁ%eﬁﬂghgﬁqgng6og I Ene§oherein. In anot her

ove- escrlbed system may be enpl oyed
i n Rayerkevoayert46 ainy @putprisé aresedualipyee 48 phdt plurdlivp gf feptuyes

sh vynazrlsl p(%gt?'usmns%loeagg E’g]c%sslior}]gﬁd gerrcl3 ll()lng]a% be reédlated by a processor
54 that is in data communication with stage 16, imprint head 30, fluid dispense system
32, and source 38, wherein the processor 54 operates on a computer readable program
stored in memory 56.

The system described above may be further employed in imprint lithography
processes and systems referred to in United States patent 6,932,934, entitled “Formation
of Discontinuous Films During an Imprint Lithography Process”; United States patent
7,077,992, entitled “Step and Repeat Imprint Lithography Processes”; and United States
patent 7,179,396, entitled “Positive Tone Bi-Layer Imprint Lithography Method”; and

United States patent 7,396,475, entitled “Method of Forming Stepped Structures
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248 nm 193 nm 157 nm and 13.2-13.4 nm, contact
|'i t hography, e-beamlithography, xray lithography,

WO ov9bemns | i t hogr aphy and atom c beam | it hogr aptl/US20h&008817
present invention facilitates detection of the
transparent tenplate nold on the inprint tool,
specially for patterned nedia inprint tools.

Typically, a single digit mcron of concentricity
alignnent is desirable for the patterning. This

et (o YBR[ lch 5, o BROHES PEEERS e In

andtBénibofintmt, ithCabdk £deaxiled SR &N MhE bé BmpRGEd MtaRYRnown
coordi nates. Meeti ng this systemrequirenent is

techiays, dor cxample; phatelghographyevarious wavelgpgthyinchyding£e lingy 1 line,
24§ Hr% 5 rQn 21%7\3%{ Rind ?§ Eel%t ltnﬂ) BadiSim g@zfﬁ% @a&gﬁthography, X-

ges o a e 18 cann
raydéh@nphyemﬁmalpdsmrmhy@mdtatwnc berph athegrlaﬁh)act ive
acti.ve

g: 22)1 resen? i[}VﬁltI}lon (r.‘}P a? Ilgcti%\ ?tﬁh\/\ﬁ nsp%ffnt S\}HP%HE mold on the

impré)ﬁttdidl,Cstpﬁc@lll)aﬁir p@teiﬁa&ﬁéﬁa ihipdint ¢auds. dE)t;ﬁ&ﬂlymgiiﬁlgla Q:jghhﬂﬁron
coupl ed_ t late . 1 nce, a systemis desire

of SqgpEHY dlign tléﬂsswaglfdjﬁths PRI @ﬁ\?irwrﬁgaﬂ%em and

meﬂ{b@'tﬁ&fchﬁ/@et@ﬂnﬂﬁe B Ce1¥bEA IR, WhiSin RIS 1liGBnd, Betweh the
stage coordi nates w t hout using the edges of tenpl ate

temydatg gctiyerapgacand sulestrats; ipitgad slage cqasdingtes. dMesting this system
req%H-@ﬁEﬁt% ﬁmg?gr cd l%at%: é@r‘fi:gﬁ)op Bccﬁﬁaéggr?glaaﬁ% t;htél?r%lﬁ 3h %Tn:hrzn

be use Anot assoc ed prob
r65pg:t trethe ¢empdate 48 etlgre(ler, ﬂwredgcrs afdernplati li8ycasndt de et to détermine

the F})o%‘%no%[f J(hrétt?enq S uea(rg %re% % 3% gmté:etsr%l%lﬁe§§ﬁg B%f’%g \Evgh its

actu{ediataefaélhg theevdfer dhng( | ©einoard)f whice a@um%lam@ §e?sors thc?t
needs to e er rne

car ﬁ%et%% Foib ST whe qralg 19 &fg%ﬁ?tﬁgg Hegse: aavsian 5 defiradbe can

detéétalé @mptatd B8VhA ﬂe&@n& itshh-4285e Sde bﬂEHdté?hlﬂmisg)o@i@ioﬁ in tool
nmold 20) with an active area 303. In this enbodi nent

stagg fqopfigpteyvitkeui yaing e edees efdemplated 8oy Adeiersaca climjlarly, for
det@EtiR o?ggbstryéel 295AY 1013 82 ?l?a'hﬁerf S sIBGrafm A rEEy fehR4sk 4e

as the active area during fabrication of the i1nprint
refﬂfﬁn‘df(e g. rmld 20). FIG 3B is a side view of an

o Moo, o RAEs AR 1AL Dol LA AR RO
impmrﬁecpprmetn ton;eblstrate Ieithueh a\pot;thnfpempmeisutemeat po 1des critical data
to upc{aIe%ﬁe Cents arlrn% locatlon of the substrate 12. In-line post-imprint measurement
needs to be performed in the tool during processing.

FIG. 3A is a surface view of a template 301 that has an imprint mold (e.g., mold
20) with an active area 303. In this embodiment, circular gratings 302 are formed around
the active area 303. The gratings 302 are formed on the same side as the active area
during fabrication of the imprint mold (e.g., mold 20). FIG. 3B is a side view of an
emitter 307 and a sensor 304 herein referred as sensor system 315 for simplicity. Emitter
307 and sensor 304 are positioned at angles with respect to a normal to surfaces parallel
to surface 308. Light from emitter 307 strikes the transparent template mold and
impinges on the backside of gratings 302. Light reflected from the gratings vary as the
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to surface 308. Light fromemtter 307 strikes the

transparent tenplate nold and inpinges on the backside
w@toogoateshigs 302. Light reflected fromthe grak¢CTgS2008/008817

vary as theinpinging |light noves fromthe wells 309 of

the grating to the peaks 310. The edges of the

gratings interfere with the reflected |ight when the

impinging light is in the well 309 and does not

interfere when it strikes the peak 310. The gratings

f or ne h a ch_ such th
imRging FENCIOMES drof & pibyR 306 0 E e B Fia2inE Petie 200- Thsvasees of
the[@ran@s iriterfeat with the iflsétad fightvaea AR ifH] pmthk%llgiﬁ nsia fthe?\Qéil 309
nd emtter 307 are thus positioned so that on

ang dqes apt igterieregmbendt steikesthe asak HAgTee aravasw Pease Fﬂfgle@ Math a
pre%%@ pRéh st thaﬂal@btm@g s nlaH%C@L(ﬂf%l%@trX@lﬁ@Q Gt MX@érgg?Png%g to a

havi ng a peak a val 21 that is typ
distanogpasdroetean. ngepmoe aobynctemstgr 3(J0ate thus posifiorgdse that onlgd

h' hro h
refop g o S8In 46e yiRE vepdes e RoR a0 LHIRR 35 RIS
volpge senvefoemr320 aying p pedk M’c‘dndfa@atléb%z}hya: 1|§@1pldad ot dhwaweform

It f th t th. 4A il lustrates a,
ge*ﬁﬁ'{ﬂd@ Y SR0 .r'i%ﬂivg g @397“5&&%'& g ch e "1G5 o 46 ppfingpass
thr6uhsthe BEIR béhkh 305 df eMitek 360 2Thd WidtHbfSh&pRQAHERAtis ploPSrtional

i ncident light 305 and reflected |ight 306 interac

to the pRYsi¢ab widhihy er pitchsafishe grating “eeth"and chuck 402. Chuck
402F1@¥1Abﬁlu§tpﬂés' egéf&@geWothe e @g)? g% '362 llﬂ %gaéﬁﬁ to
ecte

chanfer 403 I nsures the re
subsirate 491 grhelorck 302 Imtdm etrrﬁnedem@e thod msxdbu;tl@t é05426111 relected

li g@aﬁ%qﬁera t w{ﬁb{h% e Sél})%ttragereop %?'1 )g(%f éé&%ltcl% éﬁ?ma%g

confegmedd with 5 &If&@ﬂiveaﬁélmel-_drﬁlarﬂﬁr 140)3 that 1hatr€§thswf]bf&l§ﬁgmgﬁlf306
wavef or 1 nerate th ensor 304 en the

iy Sroryd et S SCashiirn 100 Brberse- B aganer, the edge of

sutstie o ahiay 40 HeRBEd by Mhe aH @Bp ifvéaketdDdiZoht L&mlnééér%or 304.

represents the sensor signal when the |I%ht 30

I S
r ef FESv&lpstEssanisxemplasy waveterau? i0geaprated by theysnsas SA¢ svhen
the s@ﬁsmc’ @ﬁ%’é?ﬁ 354 Q@@z{nn}g@ &Ver th&mge 3P sublstFRtE 18 £8n r%f?xgﬁn?%ag 3fi Chuck

chuck 402 [fustrates an e
40%@\@1 # Pereprggantpthe sheorsmmﬂl whte thedight @5019 nefﬂegt@rl dpmysubbtrate

40 ﬁar’?ﬂ@?gl M1 5&:83}ese tL ?het Jghsc'or ?@péjl(i{' ég?[sg L on ?urfa%e 403 of

en sensor -sys ned over
dnmkéOnge of substrate 401. The angle of chanfer 501
ht 305 to tered

S S k] bl B0 b ML
configured with a chamfer 501. In this embodiment, there will be a signal change when
sensor system 315 is scanned over the edge of substrate 401. The angle of chamfer 501
will cause the incident light 305 to take an altered path 306, which results in less reflected
light impinging on sensor 304.

FIG. 6A illustrates an embodiment wherein the grating 302 is imprinted along
with an active area as imprinted grating 601. Once the edge of substrate 401 is located,
the sensor system 315 may then be scanned until the first "tooth" of grating 301 is
located. In this manner, the position of the template 301 relative to an edge of the

substrate 401 may be determined. In this case, the location of the imprinted features may
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l'ight inpinging on sensor 304. FIG 6A illustrates an

enbodi nent wherein the grating 302 is inprinted al ong
wWoRb/OswesSACt i ve area as inprinted grating 601. PCIUS200$1608817

edge of substrate 401 is |ocated, the sensor system

315 may then be scanned until the first "tooth" of

grating 301 is located. In this manner, the position

of the tenplate 301 relative to an edge of the

substrate 401 may be determ ned. In this case, the

| ocat ntedfeatures mabe I

be R R o e B B P T e e rFRPEGEPhY CchfEayon of the

serySd R AgIAEmeds0fonidn0f BE cd o IRNGBErAdISid e thﬁn%‘ remain not
nmeasur enent of the edge of the substrate and t

¢ ﬂ’rgﬁill ng remai n not changed. FIG 6B illustrates a
sh app@i cHIRLEALS @Qgecf ﬂl@gtrﬁ@ﬁ gt’ Hag Eﬁ nﬁglg&ig@ @é3 §s°‘ well as an

wel | as an outer edge (not s e sensor system
0Ut§1§dg¢e(y0tt$éowc)aM<§elﬂsoo ﬁysmme3 I hmey beshgenedlf frari ¢he inner edge of

slﬁgscthatﬁéc?os%%egégt n‘ﬁ%()?(r)? ng)llﬁglé/r 9c(e)lé'nmg S?nrﬁehrgaasem}r ?utgli edge of
theasmbstsate idmsgheagram@ In thid iflu&ratioh usturraéasmmeﬁ@tqnl -d4) are

,iatif%rq%%g (dl ﬁéﬂ é%ls ﬁ@?ﬁ%@qeh%&&éﬁ?eéP[a‘a}?ter:rylggge?lglicity

macyq;a@eféhmn@ﬂlfdfsmra&eé@eterm ned for substrate 602. The
present invention solves the problem by providing a

mear §€ P invientionesol Yes thedirpblamdynaviding agneens toxdetermge the
tenh;naé%eg gn@a,%gﬁateaomogt?% g@s@gn cborifahie®f AR ﬁ?agﬁl(ﬁ%’z used

used for tenp ate posSi tection are etc
fortthraplaternisition dedticut are etohesl igtsf the mnlanca@ll ara plerde fingedtlbeation

ication C
oo oA B PESC Sy eiher S v
togerheawith hieyactiny area, theedaybe ﬁ&ﬂ@l@ éﬁfﬁeﬁcek @ dtedrving the pbditon of
of .the te | ate .301_active area. Thesge

‘h%)’F’gP a#gibléﬁﬁvmﬁa bEHesE BTaRg 3 W mayy bedeptangular ca&peti ng

dep’Hihdtnngmltﬁlé nitil tHethe(ﬁﬂglﬂﬁ‘W gidritient AlqLBERERL ThEGtin thave a
he gratl ngs 302 have a specific pitch desi % based
{ra

Spedfhﬁct i \féﬁvémeé‘rtgﬁw ¥ the piavelprgth ehihe incident lgeesbeqra femitter 307)
an@@xz)m@ﬁ@n Eulfg?e bRt SR beaRd I 1he Qlze b fre! g?zﬁﬁl ?ﬁ%@se{rﬂ%@ed on the

size of gratings 302 is set based spot si ze
spQjfsize lﬁ?éthleal@ér besaps 73017 therpositinn qgmesnl‘tltyonqls@dsﬁqm thetsystem. The

S P SR L e
pathbof/the ﬁdmplgaﬁﬂk and subkieate d0h| Hbecphditelacitic sletbabnr }11'485 é@ﬁlaced
thap} wnﬁ yoreceellvee Egrhlt gOg egt% rat a3 s%%mlﬁ% agg e pj]'ﬁg tee(rjnp]ate 301 is placed
onto a loading mechanism and moved by the X-Y stages under the detection sensor. The
photo-electric detector 304 is configured to give a null signal when the laser beam 306 is
not on the grating 302, however, when the laser 307 is incident on the gratings 302, the
first order diffracted light (306) will be incident on the photo-voltaic detector 304 thereby
giving an electric signal. This signal may be used to determine the position of the
template 301 in the XY stage (e.g., 16 in FIG. 1) or tool coordinates. In the diffraction
mode, no intensity of the returning light 306 will be detected on the sensor 304 when the

light beam 306 is away from the edges of the substrate 401, however, the edge will direct
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that it will only receive light 306 reflected at a
specific angle. The tenplate 301 is placed onto a
w0 sdiongssrechani sm and noved by the X-Y st agesPCirts2008/008817

the detection sensor. The photo-electric detector 304

is configured to give a null signal when the |aser

beam 306 is not on the grating 302, however, when the

| aser 307 is incident on the gratings 302, the first

order diffracted light (306) will be incident on the

o0 P8 5 L R Ol PR GBS o

suzaatetdoon of the tenplate 301 in the XY stage (e.g., 16
in FIG 1) or tool coordinates. In the diffraction

mod & anogher gmbediment. asmall dncliged susfagg; 493 igimrovidrg briwaen e laser
em$iedr @@7 8kl @R ﬁﬁ&@ e?e%ﬂ'ﬁpﬁet&% MR th\Gatks é#m:k Q@?”ﬂﬁg@fk 1ve

away fromt ges of the substrate 40 however ,
surfatg éOfMSI inclgfied éman lamonet aquali ta gné hajfithe 30§e petwehe thsdrgbbsource

anc?’g 46%: t eB%EL Elﬁ% rat%%ﬁ &gchqg (S)a%]e él}u%k 2619 i 1Inn?rte g? Wgald

anot I'men a sna
ovalupfthc:mcﬂa&(ﬂ sluﬁ“aqﬁ:r 4031 de mlbahbmﬁmeﬁtth lightetreammi0s tfigym e 7

ot ctri.c detectgor 304 o he waf er. chyck
ey 3095 BINY e F e, fefectos S0 hER e ight brath 199 isn the
waBdiRHidk MAUAs th®scAR@ing 8bdm BOShi b Sdgéaif\f&esﬂlb&me ho19bde beam
source and detector. \Wen the substrate 401 is placed

303} cither Riptkest ondipectediigto adiSereatiielasbear 300esethgs np vaht reaches
the pﬂl"ékd El@gn@ HEE@GE HiSshaldlddo 11?51?1[9?? ?Fg?cﬂkﬂfl?mal bINed to

beam 305 fromthe emtter ected Into
detpﬁéhqjedggafdm sgbstraphdM .t he |ight beam 305 is on the

e e P R 8 P G SRR AR Sy S
turb Ismk:Etd etimirgite ¥he icelibratiinopraceds thaeis ecguirad gjhen tediffedb3ets of

so t hat | .j ght aches th ho -electric detector.
serpfrsareyist b Sland SERiA e 415 ey be- used

t 0 aMvdienclic fehmplatdgatind 30216 uﬁijlki’x&tad & the40strateSN S@AE ﬂuﬂslﬂfated

t he tenplate 301 and substrate 401 nay be the

grating 681 maKiprgyidepepiering idprppation of meﬂ?ﬁﬂwa&ee’»oﬂ Pth respect to the

suﬂ%ﬁ’laﬂe%@t TROsdMOLRST sy fidh 31§ nfa?cﬂﬂdbvr (ﬁ@kci’mﬂ réfwances the
different sets of sensors are’used for the tenplate

imprintedy grating, odl anglithe adee of sylystratet49é- t enpl at e grati ng 302
is i f@ﬁ.'?%oéjﬁ Aark I?r’?et délbﬁ%:pré z?lﬁc%rpdbgé}ted R%%lb%%ﬁ‘!‘léﬂ?ﬁﬁ?g{lhln step

grating may provi nf orma
70t @rsphsor eysBirl ispladed Deepbctrattspanehtensld fasd thetsebstiaie. THesensor
sys%cn ngense?aqgsoar be%X\Stfe orptlggl energy }/\s/cg)SﬁgGuCrE:d oortepel\teegn )E ;e)gr(t:lgr?s of
the optical energy reflected in an angular window from the detection surfaces. The
sensor system also generates sensor signals in response to variations in received optical
energy reflected from the detection surfaces of the transparent template mold and the
substrate. In step 702, the transparent template mold is positioned in response to control
signals to locate the transparent template mold in tool coordinates. The transparent
template mold has an active area with imprintable features surrounded by gratings that
have detection surfaces at a pitch corresponding to a predetermined dimensional

increment. In step 703 the substrate is positioned in response to control signals to locate

the substrate in tool coordinates. The substrate has edges that are configured as detection
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imprinted grating 601 and the edge of substrate 401.

FIGS. 7A and 7B are nethod steps incorporated in
wepiodi4sent s herein. In step 701, a sensor sSysPERUBX08/008817

pl aced over the transparent nold and the substrate.

The sensor system generates a beam of optical energy

and is configured to receive only portions of the

optical energy reflected in an angul ar wi ndow fromthe

detection surfaces. The sensor system al so generates

nsar si s in response to varjations in received

surBEFS dn e 08 e redpprcidil s piveshed Barcntoln o eps g
trasbartehitteinpRRSRIdGElati VeldRhadudstiai th tadictobRinatesh 34 k@p 205, Ithe

st?g 702, the transparent tenplate nold is positioned
contip! pgRPDHE @RBAESH hEIeDY pesitignsthe subistialg@ecuraely with respect to
theltfaBSaRa &M pldE IRl RinGhdRoflcddrdiha®d. coordi nates. The

transparent tenplate nold has an active area with

i mpkn anothist embedimentetBe additianahstens apy ingeraiategs 1o Map 76@\se

. i.tc re i 0 0.8

parfFL SEE BRI RS aBhve AR oh e RIGARARRE Sl pgd Spfheen 707, he
imguhedt patemsiof tHe@satings ardithe acti wspensetht sutsoataed scanrgidddyshe

to |locate the substrate in tool cqordinates. The .
sen sy P B e HACeBALE Sriser e bk AgErLe syaces Corresponding to
the@abstatd ARsddridaRBStion Surfb&on/fié imﬁﬁ}ﬁecﬁﬁﬁﬁ@s. $h SBR768, ke

processed in a controller to |ocate the transparent
sen@iiratsargpogessed iathe eontiglienia lasaisshe mmainted Ragm in tool
codr@RL@AL At eSpedt o e @B sV the sl&ﬁst&?@&)r&kenﬁing%@h&nﬁ'f&z of the

generated to thereby position the substrate accurately
actiyearearte Sisesybstiate toHeacititaterprpeeseenntrobnpl ate nold in the

t oo i . her enmodi the additi I

st opif SRR TICR, IRk, BERBHART R oREEh! 1R
opgatatonsgserand in ixeoalaheeeitinerabodiments oPthe presentanveintien. The

subsfrate. I n stgg 707, the igﬁrinted g@tterns.of t he
ProgrSarieRy a% Rt SPHE RPF9RUM SRS MGHEAMHY TS SEYFP Sioreddp gnemory 56.

Scamhe€embytihbies SLIhS PresEtSh Mo eI sCiidedIBORE &t leR€MSIBRS Wany

signals fromdetection surfaces corresponding to the _
chagggandqpediticaiians Bay bejmrde to tha diselpsuse essitethaboyg, while remaining

withffRthé Sdopél oBfhRGAVREon. | The?diBR, 88 cogeldf RERTGMioR SR Sot be
are processed in the controller to |ocate the

limitgeh by Hieagoyradaseriptidnnbytaritcad showld hadetsrnyinechwith seferencetto the
/ i ne concentricity
ap&gp g?f"gggjéta%%t‘ﬂ?‘elg&? glh{ és%éﬁ%qtqﬁéﬁ é{% o facilitate
process control. The steps desired in FIGS. 7A-7B may
be controlled through processor 54 to operate on
system 10 i n accordance with enbodi ments of the
present invention. The

11



process steps may be stored as program steps in a

conputer systemstored in nenory 56. The enbodi nents
w@boobletsps esent i nvention descri bed above are PCT/US2008/008817

exenpl ary. Many changes and nodifications may be made

to the disclosure recited above, while remaining

within the scope of the invention. Therefore, the

scope of the invention should not be limted by the

above description, but instead should be determ ned

he appended clains along with their
fuI PV@&E%EQ?‘WEE’ alents. WHATIS CLAIMED IS: 1. A
systemfor aligning a tenplate nold to a substrate

1. cmnjmténs 'fo*ngligmingemnplatsymﬂdam diubppse coragrisie:: t he
| at e nDId %ﬂ%’ thrate th 3 %fner tes a beam
,smseraiystgw ovgt 6?+T‘P'§E§r"é e the su %tedhﬁzenerates

a b@Qﬁ bf oftcaPdnetdytanad ésnfiguRaes ge\ée.rv%hﬁcpbadmg Bf & o@fi&m eAdrgy
wi ndow from detection surfaces of the substrate and

reflegied fieampangular windew form dgtestiomyssiaessyl theesybsirateiang thatemplate
md%?%h&e area of the tenplate nold, wherein the gratings
have detection surfaces at a pltch corresponding to a
pr edatiegsdisppdeddaropemibsancatéive aneg pEtine templ@e nilkdhd vmcsetnmthecgratmgs

hafe i ian o it e Suepp Al fod et bkt ol e

inch@mheht.i n t ool coordlnates in response to substrate
control signals. 3. The systemof claim2, further

npri sin oni ng st age di sposed between the .
- SRy e Bk IR Rt dried! ARG P R g odagias
thecsﬁm&ta@wefa@iyé £ thO i p128 ndld AabbMBorfifitesGh rdspénsk eifiibaire
nmol d relative to a surface of the substrate in the

contg SigBddr di nates in response to tenplate contro
signals. 4. The systemof claim3, further conprising

3. anfecy%telaldferauﬂgr fm&emtprmgtmsmébﬁlgrs g@d@F@LeB BBk the
control signals and positioning the substrate and

sensengySEMeAndihgsubgrate.ithepasiioning staegsenfigiyed temopigion an active
arcaof Hﬁrﬁﬁpl‘éfé m1d Pé}ét%/e% Q%ﬁﬁﬁ&%f m/e stuggra%eelﬂ%% oﬁyﬁ)to?(mlates in

responding to variations in receive optlca energ
respeifse ¢ teawpldte emtrohsignds.ect i on surfaces of the gr at| ngs
and the substrate.

4. The system of claim 3, further comprising a controller for generating the substrate
and template control signals and positioning the substrate and template mold relative to
the sensor system in response to signals generated by the sensor system responding to
variations in received optical energy reflected from the detection surfaces of the gratings

and the substrate.

5. The system of claim 1, wherein the gratings are formed as imprint features on the
template mold at the same time as imprint features of the active area of the template mold

are formed.

6. The system of claim 1, wherein the sensor system comprises a laser light emitter that
generates the beam of optical energy, and a photo detector sensitive to a frequency of the
laser light that receives the portions of the optical energy reflected in an angular window

from detection surfaces.
12



5. The systemof claim1l, wherein the gratings are
formed as inprint features on the tenplate nold at the
WG 2000/01468% as i nprint features of the active aPE€HUST008/008817

the tenplate nold are formed. 6. The system of claim

1, wherein the sensor system conprises a |laser |ight
emtter that generates the beam of optical energy, and

a photo detector sensitive to a frequency of the | aser
light that receives the portions of the optical energy

7. i S ey iRl Sheuithe PR B AR gt

relhti @y p@itiont@Euchnht PRBL18sed & mwercteﬂr»enmh ?Fdd‘é&hﬁmed angular
05|t|oned such that only laser |ight lected within
Wl&dqw EamtacdetscHer sSUfge BPingsIche Pb%ﬂﬂ%te%& ection
surface inpinges on the photo detector. 8. The system
8. OfheCdydie o¥.clalfiar ®hBrel e ?faﬁhgsm}@ c&’ff?gu?&lrhfs'ag;wlgs%f%ﬁraﬂel
series of paralfel equal ggced rect angul ar peaks
equally spaged agctangylar pepks am valleye bavinsppitadi qogresponding to a
r e paraneter. 9. The system of
pr e%ﬂﬁ ?55&E§g%ﬁ% gpgratlngs are inprinted on the
substrate at the sane tine features of the active area
9. alFlee systgmi aftcbadmdn whinsinsthb gratingseare irgprinferborsths sebsirafe at the same
. C| Al rel h ubstrate is
tmgeot%%tp}ge % P gg‘g\%lc?%enaé&t 3 #i-ﬁ é ﬂg{? g‘g ggpst? rg?éf acilitate
| ocati ng edges of the substrate. 11. The system of
10cThx Smst@m Q/ﬂw\;@filei lpwhbrein qumbhheldirgcthft wbstzate & configired with
ubstr IS res edges of the
det%utbonf T ces 59 fasc gg%ﬁ?%caw %edggﬁBP&%F 5?besg th the i nprint ed
gratlngs 12 The systen1of claim1l, wherein the
11 sTlsstystemeofwlditn 9, mhﬁ:lieht thel irgprarttechactive ae an tiedsubstrate is located

i di rectiqnal ensor syst em al on. n. .
willl B o fBE o e bl S R SRt e BB mprineed
gndagern1ne a concentricity of the inprinted active area
mﬁth respect to edges of the substrate.13. A nethod
al i gni d to a,subst
e Rslef iR 1o WRe Bt Bisprte s O fhuins isptnaed b
dlrﬁﬁidﬂlaﬂy‘ldy theeiab Sifstent ﬂong AcorfieasRdl aShéSlﬁlﬁﬁglgﬁfE@ﬁ@tolfﬂﬁ a
beam of optical energy and configured to receive on

subsate; (g Agtegping ﬁ@orafﬁmr@av °E¥‘i‘§r"§9”'?t§‘i‘ pebve @EFa.whawsa;ﬁtgteleages of
theMduBsteme. f rom t he detecti on surfaces, wherein the

13
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sensor system generates sensor signals in response to
variations in received optical energy reflected from
W@ b@gietosTt i on surfaces of the tenplate nol d apdr/ukz08/008817
substrate; positioning the tenplate nold in response
to control signals to locate the tenplate nold in too
coordi nates, wherein the tenplate nold has an active
area with inprintable features surrounded by gratings
havi ng detection surfaces at a pitch corresponding to
a, predeterm ned di nenpsi on I ncrenent osi tioning the
13 20 Bleiei B g /oments BORAnA I TRRGHAPESEE | ocat o ¢ he
subglatiak @ skisof HBtent ORr thdtinPhte MbIARH theadBafatd) thel S3fsor
substrate are configured as detection surf aces;

SYSiTR BREdting atisamd Rpbral snegampnd sonfigured iq feesivepnly portions of the
opﬂl&‘l—: @ﬁe‘?g)t J&geét@ml a%ta%ﬁgﬁ} FiddoWatkdnY thel RtetiGn §HF&§E§ %h eH‘the

coordi nat es generati ng the control  si gnal s
Sertsgr iyh@nmyerptts |scnsonsngrkaés mubmonmtg vanajumaireﬂeyewwct dptical

e G BFUBI Gk SRR

i np pbsﬁﬁorﬂ% the pﬁﬁ;ﬂae oM irt legpopsetol oﬁgﬁola@atsh@ (ljdﬂ;ﬁﬁeltwétemplate
on the substrate; scannln e 1 rrnte patterns
malg ntagl @P%?%swg inthe teplats BIOkH s ap ALt Yogrea ik fagrintable

fea‘ﬁiréikutrﬂ?oﬁn&@rlﬁ/? ratfgs héving DaE&RY sOARRE af d pitthTBAYPonding to a
signals fromdetection surfaces corresponding to the

pr@eﬂsgﬁma‘# @ITE?GgéBalalFFdefﬂ@ttect i on surfaces on the
H;] &@%l}xlﬁ%te 1§F£88{59Q@E(§ftr%951FMS 090G the lsg&ﬂjal% in
e con

er to ate t elnrplne pattern i
t00tl gwirdme@s,GVMmlesdgmspﬁtheesgp&mte atchccmfguEadgleget@étldriwrfaces
sub te t con t he ,ac
ar ol idfe ST Ml R PARRIE B ey hedlfp B afFetative
the]sﬁbst?ar:emrmctlho&dﬁfatesi &idm 13, wherein the gratings are

rnmed as rlnt f.eatures on the. te te nold at the
sanﬁe'ter%@gé ‘f‘WHPl ﬂ%ﬂaﬁsetgtt brey thoné@%@?%e ageurptely with

resb&® té @ETdnA3IRe Y16l irAthe tdPcoRdinak®. The nethod of claim
13, wherein the sensor systemconprises a |aser |ight

tte ({j cé e Ees t he. beam of optical energy and
144 [5 ?—f ?Bg’ ﬂ}fug HGOMMAE"€o a frequency ofthe | aser
q y

| i ghﬁpru{tiﬁgta paf&fiof & drivehgRARd tHeNEti S arbén @B LLEsRkhte;

energy reflected in an angul ar w ndow from detecti on

sur f&@riag the imprinted patterns of the gratings and the active area on the substrate
with the sensor system thereby generating sensor signals from detection surfaces
corresponding to the substrate edges and detection surfaces on the imprinted gratings; and

processing the sensor signals in the controller to locate the imprinted pattern in

tool coordinates with respect to the edges of the substrate to determine concentricity of

the active area to the substrate to facilitate process control.

15. The method of claim 13, wherein the gratings are formed as imprint features on the
template mold at the same time as imprint features of the active area of the template mold

are formed.

16. The method of claim 13, wherein the sensor system comprises a laser light emitter

that generates the beam of optical energy and a photo detector, sensitive to a frequency of
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17. The nmethod of claim 16, wherein the | aser |ight

emtter and photo detector are relatively positioned
weowh/o14ess only |aser light reflected wthin aPCT/US2008/008817

predet erm ned angul ar wi ndow from a detection surface

I mpi nges on the photo detector. 18. The nethod of

claim 13, wherein the gratings are configured as a

series of parallel equally spaced rectangul ar peaks

and val |l eys having a pitch corresponding to a

redeterm ned.di st anc arameter. 19. T t.hod of

et e s R Co P S e ey el i s patar
wirsdosfrém ideteationssusfacds. ti ne features of the active area

are inmprinted. 20. The nethod of claim 19 further

ri sipg.  scanni th ensor _system al ong.an

17, SPHEBBREIT i Cophein e sty iEhs Hhjter andphoffpgstsrtesdre
reliiVelygfoRitRAEH dudR kAl bRIY 18t AgRnendcRIWiHiNS pRldstkAmAESardoRar

an inner edge to the grating edge; and subtracting the

P

wigflogt e agleteCdomysusties intingrs o kg deteciorgener at e a
nmeasure of concentricity of the inprinted pattern to
181NR r&th&d 58lifim 13, wherein the gratings are configured as a series of parallel

equally spaced rectangular peaks and valleys having a pitch corresponding to a

predetermined distance parameter.

19. The method of claim 13, wherein the gratings are imprinted on the substrate at a same

time features of the active area are imprinted.

20. The method of claim 19 further comprising:

scanning the sensor system along an orthogonal axes of the substrate with an
imprinted pattern and imprinted grid and recording distances to an inner edge to the
grating edge; and

subtracting the distances along each orthogonal path to generate a measure of

concentricity of the imprinted pattern to the substrate.
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