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SUMMARY

A system for aligning a transparent imprint template mold
to a substrate comprising a scanning sensor system that gen-
erates a beam of optical energy and is configured to receive
only portions of the optical energy reflected from detection
surfaces that occur within an angular window relative to a
surface of the substrate. The gratings are disposed surround-
ing an active area corresponding to the imprint template. The
gratings have detection surfaces that have a pitch that corre-
sponds to a predetermined dimensional increment so that



position can be determ ned. The system further conprising a tool
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FI1G. 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 sur-
rounding an active area;

FI1G. 3B illustrates a light beam from a sensor system
impinging on the back side of a grating on the template of
FI1G. 3 A according to embodiments herein;

FIG. 3C illustrates an exemplary waveform of the sensor in
FIG. 3B;

FIG. 4 A illustrates the sensor system of FIG. 3B as its light
beam crosses a substrate edge and impinges on a chamfered
surface of a chuck according to embodiments herein;

F1G. 4B illustrates an exemplary waveform of the sensor in
FIG. 4A as the sensor system scans across the substrate edge;

FIG. 5 illustrates the sensor system scanning across the
bevel on a substrate edge;



FIG 4A illustrates the sensor systemof FIG 3B as its |ight beam crosses
a substrate edge and i npinges on a chanfered surface of a chuck according

to enbodi nents herein; FIG 4B illustrates an exenpl ary waveform of the
sensor in FIG 4A as the sensor system scans across the substrate edge;
FIG 5 illustrates the sensor system scanni ng across the bevel on a
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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.
System 10 further comprises a fluid dispense system 32.
Fluid dispense system 32 is configured to deposit polymeric
material 34 on substrate 12. System 10 may include any
number of fluid dispensers and fluid dispense system 32 may
itself comprise a plurality of dispensing units. Polymeric
material 34 may be positioned upon substrate 12 using any
known technique, e.g., drop dispense, spin-coating, dip coat-
ing, chemical vapor deposition (CVD), physical vapor depo-
sition (PVD), thin film deposition, thick film deposition, and
the like. Typically, polymeric material 34 is disposed upon
substrate 12 before mold 20 is moved into a predetermined
proximity of substrate 12 thereby establishing a desired vol-
ume between mold 20 and substrate 12. However, the amount



System 10 further conprises a fluid. dispense system 12. Flu-id di spense
system 32 is configured to deposit polyneric material 34 on substrate 12.
System 10 may i nclude any nunber of fluid dispensers and fluid dispense
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FIG 4A illustrates a side view of emtter 107 and sensor 304 in relation
to substrate 401 and chuck 402. In this enbodinent, the incident |ight 305
and reflected |ight 306 interact with the edge of substrate 401 and chuck
402. Chuck 402 may be configured with a reflective incline or chanfer 403
that insures the reflected Iight. 306 m sses sensor 304 when the edge of
substrate 401 is passed. In this manner, the edge of substrate 401 n-lay be
detected by the §%£i@t§§¥ﬁj@ﬂﬁ§%%ﬂzgfﬁqﬁ 8&;@1‘?1 gﬂﬁ‘éiﬁr 304. FI G
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until the first l'bla Ez‘f QA0 1300 308 v “ant NiS@anner , the

position of the E;eermigamz@ﬂﬁlbugeltaeﬂi\getb@axarﬁ@dgée pittrfd S st rat e 401 may
be determined. | ¢4 %“ﬂg‘%g ° Ehev R dtproPertH oF! the<infPisit ¢ Peat ures may be

| ocated relative t Br&ngasiis @gtafie@fiéuw Labeilsi BE7 S8ASChsSYSt em 315.

Location of the seasar redblﬁcbllilgot hespaas wognend fuckheozdye thfs t he substrate

and the grating PEPafH AGE cha eggégem HehtErgs agd %’e???f(ﬁ% €9% shaped

substrate 602 t hghsHEs A dobeleigob0L A b e BH-oubel: edge (not

shown). The sensaossxysﬁ ﬁml&?bSt fidetesiCRgINEslo ¢ nmmésheensnﬂe;m4edge of the
substrate acr oss“thl‘?e g;};ﬁg?lg&%lm&si‘% fSa??}S?ed §€éhﬁ£fﬁ nthse made for

outer edge of th&%UB @tﬁeégﬁﬁﬁiiﬁﬁﬁect HEE TR TP Pustration, four

measur enents (dl - dé (Jad}glﬂm&teSIMDeﬁinﬁﬁ v«m }wgﬂmgaxxér&edl n this manner,
the inprinted pabt/el#n%@@m%?ﬂwle nfl@fﬂosvbstrate 602.

The present invelftid %%LE; Iﬁﬁese(ﬁg?;ﬁs#gﬁ’pﬁﬁgﬁ\?f@ g &,hE%fls to deternine

.tch ta ngs 30 1;“3@@ signst 4O _andl 26! ﬂ@suteb&r@.eﬁ@ow nates. A set
oy tel b 2 ) le‘ﬂp‘#’aﬂghp@ﬂst jrmopinges aect Forfaar ¢0dtaethed into th
tenpl ate 301 at chuck402.

FI1G. S illustrates an embodiment where the edge of the
substrate 401 is configured with a chamfer 501. In this
embodiment, there will be a signal change when sensor sys-
tem 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 imping-
ing on sensor 304.

FIG. 6 A illustrates an emibodiment 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 be located relative to the edge of the substrate using
sensor system 315. Location of the sensor during the mea-
surement of the edge of the substrate and the grating remain
not changed.

FI1G. 68 illustrates a shaped substrate 602 that has an inner
edge 603 as well as an outer edge (not shown). The sensor
system 315 may be scanned from the inner edge of the sub-
strate across the gratings 601. Similarly, scanning can be
made for outer edge of the substrate across the gratings. In this
illustration, four measurements (dl-d4) are made, two on
each orthogonal axis. In this manner, the imprinted pattern
concentricity may be determined for substrate 602.

The present invention solves the problem by providing a
means to determine the template 301 and substrate 401 in-



pre-defined |location during the tenplate fabrication process. Since the set
of gratings 302 are fabricated together with the active area, they nay be
used as references to deternmine the position of the tenplate 301 active
area. These gratings 302 nmay be rectangular or circular depending on the
initial theta (angular) alignnent requirement. The gratings 302 have a
specific pitch designed based on the wavel ength of the i nci dent | aser beam
(emtter 307) ang2epecsitide fa‘hng% st 19é 4radpes BlAMscinErsi ze of the
gratings 302 i's 367 PAREA: Ghe s abOke She Sobihd Gl deflobgaM 307 and the
position sensiti vdastsysmaequierseadofg@mnigheozyﬁatiemlcaﬂaetsgaeetlmitﬁvol ves pl aci ng
a laser enmtter B@rPdng aaepibeorEydre vy ater é?f?’é‘?es Proviect he pat hs of

t he tenpl ate 3013%@@%§? 1gLA1 ];:"el?}%ilﬁﬁgi 1ej,eﬁ1gel(fgtgéﬁt or 304 is so
pl aced that it wtda @Iﬁ@ﬁld‘rﬁﬁl@élﬁﬁe ﬂrg &9 A, eilke@ tﬁf!gsaiozaaa‘SrBECI fic angle.
The tenpl ate 101aispe ﬁGECB’dC P afppred by the X-Y
stages under thel ’@gﬁ’g sgsm G %a @mfg emsm Hbfor 304 15
configuredto gi vegca T shgnakbr vhan ca&eerp aﬂh&@ﬁsmsltpot on the
grating 302, hommnredmen tltl%e/sltfaeeThesa@%t«ns llll‘mh’%ﬂtlué}ﬁ dtlhzeergr atings 302,
the first order QPRI O (AT AT TabenlitThadtc o he

phot 0-vol tai ¢ defigci@k Jayelsle@d @Laﬂlﬂ%ﬁrbrﬁyee&erwe@nlg@als Thi s signal
may be used to de&t@pmdrre etdrec{fosaltgler‘iflmtemreateemﬂ @trda@@tonm t he XY stage

(e 9., 16 in R Gf;let tlon sens %Ec;e bx'}llrﬁe}hgor %‘fﬁf;&({;‘}g m)de no
intensity of theufeetgrgm&gn ng Chadest z@ﬁn@@kggng{brx g sensor 304

when the |ight begamng(®2,3 rtwmaﬂiermsm%@'smfnctd@tmb&brat e 401,
tRe

however, the ed %rz'\}’\ylgls %ﬂﬁléé‘ it k&€ sensor 304

1 reby givin

when the |ight béﬁ@gﬁgﬁ@n y ioﬂﬁé'o il sy g I n anot her
enbodi nent, a snﬁbsl.mbﬂelmmedm&um‘eann 141@Bel>§Y|9fdg‘¢l(€|%d Ixeinveien t he | aser

enitter 307 and %h‘efégﬁbf%’r Illgé?sr Fleﬂqﬂ ggon Ktﬁée%a‘ﬁ’gr chuck 402.

C SCNsor

This reflective SHcE age b L 08l b rydg eua o one half the
angl e bet ween theuﬂshgmmsnub&ezvaﬂdldjﬁwlmrdlréﬂhefmt ngigisgrat e 401 i s

pl aced on the chﬁ&‘kt%@@;&gmﬂ%nehere@gélgmbie@llé\?érl? ap Yeheddascl i ned surface
403. In this eanﬁWﬁ@ﬁhe;%odngQ& heam.R0R. fiLomLhg.emobt & 307 is fully
reflected into tphevieieehttedde WBahiteroghhabeapna0sibarien t he waf er

chuck 402. As t héetsg@m®or Ib‘evem@@schudels49heT1evégeﬂe¢mteh=eu§IWMrate 401, the

beam 305 |5 ci L UL GRRAE-RP AT SUCL IR B QUTOMLEHE e (beam 306) 5o

that no |ight reaghgsed R1el (QCH{éﬁm 08L& Fould Bisnghalep drop in
signal 410 (sl opacdihgy nﬁycebeo-ﬂgedhts@ndetcem‘ent hee gebe#mﬁlﬁé substrate 401.

Sensors for the f agfﬂﬁc‘em W o Ongfee:i%ggjﬁ A ‘@é"’é’érre units, which

in turn serves t% ﬁé}hg@ thbr. QY PLOGRSEal abllﬁlel’ equi red when
two different sebsarﬂfsosea%m& arcekese»d diifertddhietd erzﬂpffetteet 30dleand substrate
401. When t he(tsepPes syt “a‘f PAg! cqeke 1@‘?&’ §°abst rate 401,

t he duplicated ga@ttewﬁlj h@g 1R&R8ri*g’ 'K orerr‘é i'on of the
tenplate 301 with $esspecrorttaetéaeplsxu-bsﬂr ab@sdilatd hel sayebsersor system 315
may now det ect b#tthe pefter whisdsin ke Plt‘h?ean ?t&ttbﬁlga](%@f‘“&ﬁd the edge of
substrate 401. PIFESTRY tj‘igfﬁﬁé ﬁgﬁﬁa@ﬂgﬁeﬁs FREOFpOated, in
enbodi nent s her ei nwieh Slkepmfidie BatapIa2 Sysh@ihies @l acesuwver the
transparent nol dstagtd 4 etsybgtiiatel efhassdrisory Ylémc englaSt es a beam of
optical ener y_alf VN CLUET Nl LR OIS A 7B SR the optical
energy reflect ederdnﬂeﬁﬁh@-ﬂgB aEed/\gﬁax oomd tdu@BRtrstdr f aces. The
sensor system al 4061 gener ates_sensor kg#ignal S |n response to varl ations in
r ecel Ved Optl Cal 'lell% éﬂllgﬁeﬁléﬂ)1 a, Sensor s IIl lg HC€§ S Of t he
transparent t enplah&Hoklnandainends dWasiral. eyrhj 2beRy 32, péhie transparent
tenpl ate nold |Sem®1¢bemed>1|¢ptrc@$ onsy 4rel soptafielurel gnalegiteo | ocate the

transparent terer gw }fgﬁ 1e 1e%q::p1ton Su :zgf%ol; s{elrlg gnt tenpl ate
mol d has an actiy g ﬁ@s%g ATt LNEABES ?te%ﬂaufa%%neﬁu&énl&ed by gratings

t hat have detectbpﬁaﬂUﬁka@eseﬂ@nadphhﬁ heonﬁespﬁanﬂydqbfnmwedeternlned
di nensi onal i ncr gpaRAarenyjey ?@@dfﬁé*%ﬂb%zjgff FS“fggfgggﬁEd in response
to control si gnal & UCERE AL A0EER AR, Tinud Gl Boadididtes. The
substrate has edgﬁﬁn&ﬁaheaﬁﬁqﬁa&bh@w@&denﬂﬂddﬁkQﬁhhﬁﬂn&ﬁﬁﬁﬂﬁes In step
704, the sensor signals are processed in a controller to | ocate the
transparent tenplate nold relative to the substrate in tool coordinates. In
step 705, the control signals are generated to thereby position the
substrate accurately with respect to tdheotransparent tenplate nold in the
t ool coordi nates. I n anot her enbodi nent the additional steps are
incorporated. In step 706, a pattern of the gratings and the active area
are inprinted on the substrate, hi step 707, the inprinted patterns of the
gratings and the active area on the substrate are scanned by the sensor



VWhat is clainmed is: 1. Anethod for aligning a tenplate nold to a
substrate wherein detection of the substrate uses only edges of the
substrate, conprising: placing a sensor systemover the tenplate nold and
t he substrate, the sensor system generating a beam of optical energy and
configured to receive only portions of the optical energy reflected in an
angul ar wi ndow from the detection surfaces, wherein the sensor system

generates sensor 3P 'é{%e Jieﬁmrr%% %‘é“‘ieéi dgfaé’t“igﬁﬁ]éa” P&EkiSzed opti cal

energy reflected;ft 9§§“§%‘%§Qﬁés@£t e Letnlaca mol d and the
substrate; posit0RsPAnIS i endPhé 16 d0eé e&pgmat@]rpamlr ol signals to
| ocat e the tenplatedipiek. mhet ﬁﬁ:lstlﬁm)hzfih edgasthanwhey enbrmgthedtaerrpl ate nold has

an active area Wiiftthctllprlsulrf@afbl én fsgeat Gf’éstfwwnmnéigdla retdi-ngs having
det ection surfacessed inga ‘i"i“é‘@““cr l‘é%ag’éﬁgigﬁgﬁpqes ! ﬂed di mensi onal

i ncr enent ; posmie‘t‘fnegﬂ"g %éﬁé@éﬁﬁﬁﬁgdi&he MY rpthé’gu wosi gnal's to
| ocate the subst sal@atel} HO@! rpOIHALNAL&Sans ekdmpn eyn&;igaﬁ of the
substrate are comkitgur @sbramatiet ection surfaces; processing the sensor

signals in a contrigl ¢@t11¢me¢lbedtreemth@et 191@2@ stersdateeingeinee to t he
substrate in toof*thdhdim ap&ﬁﬁlbggﬁfg RPN POALK YT 2%Pgnal s to

are, im the su t m

thereby position kg Sib Erg@iﬁngsc lartﬁigayv Doh GePE Rkt i tenpl ate nol d
in the tool coordi.patesy @l’s&ag&rtg SeSlSHERL Ledsa@Skddsohed-on a chuck, the
chuck having a fmﬂstfrcsurdeamloandlrlféfneseﬂgeaspéncnlhg substsuateateavi ng a second
surface such thatdgdearfd detecton fsacecel pacths lalrb’mimi ﬁ%@tﬂ%tlpal ly to the
sensor system an?felo t/ Hg ‘%’é’é&ﬁﬁorsﬁi$‘?€56éredi’{°§8f§ddll Hipstdftial |y away

COOT

e 1mprin attern in inates w re
from the sensor SYSKEATRFRUEQLHG, Yot alh Gisnk Loheesl ﬁip&p&l cal energy of
the sensor syst ez'ietlve area fo thth@¥ahiod i@fzﬂﬁiﬂ%lﬂfbéesfslﬂ’ohﬁ%ﬂ conpri si ng:
The steps desired in FIGS. 7A-7B may be controlled
through processor 54 to operate on system 10 in accordance
with embodiments of the present invention. The process steps
may be stored as program steps in a computer system stored
in memory 56.
The embodiments of the present invention described above
are exemplary. Many changes and modifications may be
made to the disclosure recited above, while remaining within
the scope of the invention. Therefore, the scope of the inven-
tion should not be limited by the above description, but
instead should be determined with reference to the appended
claims along with their full scope of equivalents.



inprinting a pattern of the gratings and the active area on the substrate
subsequent to positioning the substrate accurately with respect to the
tenplate nold in the tool coordinates; scanning the inprinted patterns of
the gratings and the active area on the substrate with the sensor system

t hereby generating sensor signals fromdetection surfaces corresponding to
the substrate edges _and detectlon surfaces on the inprinted gratings; and
processing the sen?@?ﬁéﬁ 4pedis; the controller to locate the inprinted

pattern in tool i ‘mathed gt g{)é%% CEMPHE HRO e’ SYPSY € substrate to
é?\?g

det er ni ne concent"’% tﬁltl %?Ctt% %H’aé‘é ‘tSSS t4t8¢t 0 facilitate
process control. q Sensor S% of cI V\,perellcrlt atn gratl ngs are
formed as inprint ]F’e%’tbtﬁ‘gl% 81% Ors %e@c fg jtime as inprint
features of the actiye. rgﬁdo I%O Qr 4. The

met hod of claim 1, [ &) BnlddS Q&Q&ﬁ)ﬁﬁ%ﬁgb&? §%Sfr§m|@1§er i ght
emitter that generat@éeétttﬁlaﬁr%eg wﬂﬂreh%es%ﬁ%rg;\ﬂ/s géndRL0 detector,
sensitive to a frequ,s%tt@arggmttbent@@@ﬁséﬂogtttnant)hatnf&%weu%tthe portions of
the optical energy refllepet8drdfecaidl RBGUINR dbadaNshirtarBsdat @et i on surfaces.
5. The nethod of cl acmplatewieldeind theeubasae; | i ght emtter and photo
detector are rel atpadlignipgsibtitemethts nedldtihatspnisy thaserrolisght refl ected
within a predeterm neds andotae thiendowldteomodl dettect corrdsnatbace | npi nges on
t he photo detector whe®in The tesihded mrbldzllailsmul acieraien wHb gratings are
configured as a seriiewroftapler &¢dtatesegir yiefrlpm’egréﬁét&sahgwmar peaks and
val | eys having a pi tegiectony @Sl‘é%ft‘?@@ﬁ Itltfﬂ’ac‘tﬁr%‘ﬂ@t]éﬂtﬁ fred Pi¢dt-ance paraneter.
7. The nethod of cl defiinedistasiPneh@geReiigs are ippri n]t ed on the
substrate at a san@ostltlﬁ@nget&?@ﬂe%ﬂtff ltlﬁ P&’é‘? 03% 2ega ngri nt ed. 8.
The nethod of clai ml‘?c"f“t? gf’% RINALE lﬁﬁ Hg'taeﬁgd e SefiSdr system al ong
ort hogonal axes of t rates tﬁ‘?r?i PP FEEEYY 8°5nd i npri nt ed
grid and recording, tgns% D | 699&1 gutlh ﬂ)rcata&% edge; and
subtracting the dis qgte eg at@ﬁ o.feperate a nmeasure
of concentricity of ﬁ dgprinte pattern to e substrate

generating the control signals to thereby position the sub-
strate accurately with respect to the template mold in the
tool coordinates

wherein the substrate is positioned on a chuck, the chuck
having a first surface and the edge of the substrate having

a second surface such that the first surface directs a beam
substantially to the sensor system and the second surface
directs a beam substantially away from the sensor sys-
tem providing variations in received optical energy of
the sensor system.




9. The nethod of claim1l1, wherein the first surface of the chuck includes
at | east one incline. 10. The nmethod of claim9, wherein the sensor
systemincludes a |ight source and a detector and the incline of the first
surface of the chuck is substantially equal to one half an angl e between
the light source and the detector. 11. The method of claim9, wherein
the substrate is p03|t|oned on the chuck such that an inner edge of the
substrate overl aps2 athq By A da et e feen, gjﬁe of the first surface.

12. The nethod of “‘““fstrﬁéemseq G5 HBeBbntdle 1RURSh&ALE i n t 0ol

coordi nates i ncl Ude&cdﬁieﬁélm\wt]ﬂges@eﬁemmé tdnﬁﬁaitda alafin tiketwubst r at e.
-13. The net hod of clca?thmate\ﬁherel n Iocatlon of the substrate in tool
coor di nates i ncl ud¥ T‘Fé?%t"f et%é“’é%fb?ﬁ?@ﬂ g8,

ﬂ(]:-gve area on e su strate with the SeldsOr “syste
thereby generating sensor signals from detection sur-
faces 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.

3. The method 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.

4. The method of claim 1, wherein the sensor system com-
prises 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.

5. The method of claim 4, wherein the laser light emitter
and photo detector are relatively positioned such that only
laser light reflected within a predetermined angular window
from a detection surface impinges on the photo detector.

6. The method of claim 1, wherein the gratings are config-
ured as a series of parallel equally spaced rectangular peaks
and valleys having a pitch corresponding to a predetermined
distance parameter.

7. The method of claim 1, wherein the gratings are
imprinted on the substrate at a same time features of the active
area are imprinted.

8. The method of claim 7 further comprising:

scanning the sensor system along 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.

9. The method of claim 1, wherein the first surface of the
chuck includes at least one incline.

10. The method of claim 9, wherein the sensor system
includes a light source and a detector and the incline of the
first surface of the chuck is substantially equal to one half an
angle between the light source and the detector.

11. The method of claim 9, wherein the substrate is posi-
tioned on the chuck such that an inner edge of the substrate
overlaps at least a portion of the incline of the first surface.

12. The method of claim 1, wherein location of the sub-
strate in tool coordinates includes determining a center loca-
tion of the substrate.

13. The method of claim 1, wherein location of the sub-
strate in tool coordinates includes determining a diameter of
the substrate.




