METHOD AND SYSTEM FOR DOUBLE- SI DED PATTERNI NG OF
SUBSTRATES CROSS- REFERENCE TO RELATED APPLI CATI ONS
100011The present application clains priority to
United States Provisional Application No. 60/748, 430,
filed on Decenber 8, 2005, entitled "Apparatus for and
Met hods for Inprinting, Aligning, and Separation for
Doubl e Side Inprinting", the entirety of which is
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BACKGROUND INFORMATION
[0003] Nano-fabrication involves the fabrication of very small structures,
e.g., having features on the order of nanometers or smaller. One area in which nano-
fabrication has had a sizeable impact is in the processing of integrated circuits. As
the semiconductor processing industry continues to strive for larger production
yields while increasing the circuits per unit area formed on a substrate, nano-
fabrication becomes increasingly important. Nano-fabrication provides greater
process control while allowing increased reduction of the minimum feature
dimension of the structures formed. Other areas of development in which nano-
fabrication has been employed include biotechnology, optical technology,
mechanical systems and the like.
[0004] An exemplary nano-fabrication technique is commonly referred to as
imprint lithography. Exemplary imprint lithography 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
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opposed sides;
[0008] Fig. 2 is a top down view of the template shown in Fig 1;
[0009] Fig. 3 is a side view of the template shown in Fig. 1;



[O008]Fig. 2 is a top down view of the tenplate shown
in Fig 1; [0009]Fig. 3 is a side view of the tenplate
shown in Fig. 1; [0010]Fig. 4 is an expl oded vi ew of
a portion of Fig. 2, the tenplate having an alignnment
mark; [O0011l]Fig. 5 is a side view of the substrate
shown in Fig. 1, and an optical detection system for
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({0013] Fig..7 is a top down view of a rqbgt handling .
[G04] subst Fig @ ispsWg vigw of tél_e sybstrate shown in Fig. 1, and an optical

detection system for detecting the substrate;

[0012] Fig. 6 is a top down view of the substrate shown in Fig. 1, and an
optical detection system for detecting the substrate;

[0013] Fig. 7 is a top down view of a robot handling the substrate shown in
Fig. 1;

[0014] Fig. 8 is a flow diagram showing a method of patterning the first and

second opposed sides of the substrate shown in Fig. 1, in a first embodiment;
[0015] Fig. 9 is a side view of the system shown in Fig. 1, with a robot
positioning the substrate on a substrate chuck in a first position;

[0016] Fig. 10 is a side view of the system shown in Fig. 9, with the
substrate having a material positioned on a first side thereof;

[0017] Fig. 11 is a side view of the system shown in Fig. 10, with the
template contacting the fluid positioned on the first side of the substrate;

[0018] Fig. 12 is a side view of the system shown in Fig. 11, with the robot
positioning the substrate on the substrate chuck in a second position;

[0019] Fig. 13 is a side view of the system shown in Fig. 12, with the
template contacting a fluid positioned on the second side of the substrate;

[0020] Fig. 14 is a side view of a lithographic system having a first template
opposed a second template and a substrate, the substrate having first and second
opposed sides, in a further embodiment;

[0021] Fig. 15 is a flow diagram showing a method of patterning the first
and second opposed sides of the substrate shown in Fig. 14, in a further
embodiment;

[0022] Fig. 16 is a side view of the system shown in Fig. 14, with a robot
positioning the substrate on a substrate chuck in a first position;

[0023] Fig. 17 is a side view of the system shown in Fig. 16, with the

substrate having a material positioned on the first side thereof;



[0014]Fig. 8 is a flow diagram showi ng a net hod of
patterning the first and second opposed sides of the
substrate shown in Fig. 1, in a first enbodi nment;
[0015]Fig. 9 is a side view of the system shown in
Fig. 1, with a robot positioning the substrate on a
substrate chuck in a first position; 100161Fig. 10 is
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[0027] Fig. 21 is a side view of the system shown in Fig. 20, with the second
template being spaced-apart from the substrate;
[0028] Fig. 22 is a side view of the system shown in Fig. 21, with the
substrate being positioned on the substrate chuck having a pattern formed on the first
and second sides thereof;
[0029] Fig. 23 is a side view of a lithographic system having a first template
opposed a second template and a substrate, the substrate having first and second
opposed sides, in a further embodiment; A
[0030] Fig. 24 is a flow diagram showing a method of patterning the first
and second opposed sides of the substrate shown in Fig. 23, in a further
embodiment;
[0031] Fig. 25 is a side view of the system shown in Fig. 23, with the
substrate having a material positioned on the first and second sides thereof;
[0032] Fig. 26 is a side view of the system shown in Fig. 25, the substrate
being in a desired spatial relationship with a pin;
[0033] Fig. 27 is a side view of the system shown in Fig. 26, the substrate
being positioned on the pin;
[0034] Fig. 28 is a side view of the system shown in Fig. 27, with the second
template contacting the fluid positioned on the second side of the substrate;
[0035] Fig. 29 is a side view of the system shown in Fig. 28, with the first
template contacting the fluid positioned on the first side of the substrate;
[0036] Fig. 30 is a side view of the system shown in Fig. 29, with the first

template being spaced-apart from the substrate; and



[0020]Fig. 14 is a side view of a l|lithographic system
having a first tenpl ate opposed a second tenpl ate and
a substrate, the substrate having first and second
opposed sides, in a further enbodi nent; [0021]Fig. 15
is a flow di agram showi ng a nethod of patterning the
first and second opposed sides of the substrate shown
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[0024]Fig. 18 is a side view of the system shown in
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substrate chuck 18, with substrate chuck 18 being any chuck including, but not
limited to, vacuum and electromagnetic. Substrate chuck 18 may further comprise a
cavity 19 facing substrate 16. Substrate 16 and substrate chuck 18 may be supported
on a first stage 20 and a second stage 22, with first stage 20 being positioned
between substrate chuck 18 and second stage 22. Further, first and second stages 20
and 22 may be positioned on a base 23. First stage 20 may provide motion about a
first axis while second stage 22 may provide motion about a second axis, the second
axis being orthogonal to the first axis, i.e. the first and second axes being the x and y
axes. Exemplary stages in the present invention are available under part number
XM2000 from Newport Corporation of Irvine, California. Substrate 16 further
comprises a throughway 25 having an aperture 27 about first side 12 of substrate 16
and an aperture 29 about second side 14 of substrate 16. However, in a further
embodiment, substrate 16 may be substantially absent of throughway 25.

[0039] Spaced-apart from substrate 16 is a template 24 having a mesa 26
extending therefrom towards substrate 16 with a patterning surface 28 thereon.
Mesa 26 may also be referred to as a mold 26. However, in a further embodiment,
template 24 may be substantially absent of mold 26. Template 24 and/or mold 26
may be formed from such materials including but not limited to, fused-silica, quartz,
silicon, organic polymers, siloxane polymers, borosilicate glass, fluorocarbon
polymers, metal, and hardened sapphire. As shown, patterning surface 28 comprises
features defined by a plurality of spaced-apart recesses 30 and protrusions 32.
However, in a further embodiment, patterning surface 28 may be substantially
smooth and/or planar. Patterning surface 28 may define an original pattern that

forms the basis of a pattern to be formed on first and second sides 12 and 14 of
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substrate being coupled to the first tenplate and the
substrate having a material positioned on the second
side thereof; [0026]Fig. 20 is a side view of the
system shown in Fig. 19, with the second tenpl ate
contacting the fluid positioned on the second side of
the substrate; [0027]Fig. 21 is a side view of the

- o : ‘
SRUHETE RO el FDR AR RO PSP g
chiusk 84 stealaté enicki34themgang tobneisinoldingnbibti rgpt lidilted wé, tviacuum

t he substrate being positi%ned on the substrate chuc
arﬁﬁ%@%@%ﬁ%&% Jithe terplats ehpsle 34 mag e sAEPled Fupinynripd ead

3¢ ilatefﬁaﬁtake %ﬁ@;@éﬁé&io@te ale24%nd g yeew of a

ographi c systemhaving a first tenplate opposed a
[06d@lond t eRpleairg taddgsa? $1n6§; a2 spalovnhdew wif s¢mjslate 24avi ng

S AR BT iD G0 BE QY CoMTF SO FHOH APty ARG a
fuPBENQEbRAmPAL {e8PMtE94 WS dobipeise ﬁx@ﬂg&ﬁ?&ﬁ@j SIPRASSEd.
sides of the substrate Shown in Fig. 23, in a further
Fwtsodémplate 24 may comprise a first region 38, a second region 40, and a third
region 42, with the second region 40 being positioned between first region 38 and
third region 40. Second region 40 may be referred to as an active region 40.
Furthermore, as shown, third region 42 may be positioned at a center of template 24;
however, in a further embodiment, third region 42 may be positioned at any location
of template 24 desired. Mold 26, shown in Fig. 1, may be in superimposition with
active region 40. Active region 40 and third region 42 may have a height h;. In an
example, height h; may be in the range of 5 — 15 microns. In a further embodiment,
the height of active region 40 and third region 42 may differ. Furthermore, there
may be a recession 44 positioned between active region 40 and third region 42.
[0041] Referring to Figs. 2 and 4, third region 42 may comprise an
alignment mark 46. In an example, alignment mark 46 may be a standard universal
alignment target (UAT). Alignment mark 46 may be employed to obtain a desired
spatial relationship between template 24 and substrate 16, shown in Fig. 1.
[0042] Referring to Fig. 1, system 10 further comprises a fluid dispenser 48.
Fluid dispenser 48 may be in fluid communication with substrate 16 so as to position
a polymeric material 50 on substrate 16, described further below. As shown, fluid
dispenser 48 is coupled to template chuck 34; however, in a further embodiment,
fluid dispenser 48 may be coupled to any part of system 10, i.e., template 24 or
imprint head 36. Further, system 10 may comprise any number of fluid dispensers
and fluid dispenser 48 may comprise a plurality of dispensing units therein.
Polymeric material 50 may be positioned on substrate 16 using any known

technique, e.g., drop dispense, spin-coating, dip coating, thin film deposition, thick



[0031]Fig. 25 is a side view of the system shown in
Fig. 23, with the substrate having a materi al
positioned on the first and second sides thereof;
[0032]Fig. 26 is a side view of the system shown in
Fig. 25, the substrate being in a desired spatia
relationship with a pin; [0033]Fig. 27 is a side view
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Connecticut. Imprint head 36 and first and second stages 20 and 22 are configured
to arrange mold 26 and substrate 16, respectively, to be in superimposition and
disposed within path 58. Either imprint head 36, first and second stages 20 and 22,
or a combination of the above, may vary a distance between mold 26 and substrate
16 to define a desired volume therebetween that is filled by polymeric material 50,
described further below.

[0044] System 10 further comprises an optical detection system having
imaging units 60a and 60b. As shown, imaging unit 60a may be coupled to fluid
dispenser 48; however, in a further embodiment, imaging unit 60a may be coupled
to any part of system 10, i.e., template 24, template chuck 34, or imprint head 36.
Furthermore, as shown, imaging unit 60b is coupled to second stage 22; however, in
a further embodiment, imaging unit 60b may be coupled to any part of system 10,
i.e., substrate chuck 18 or first stage 20. Further, system 10 may comprise any
number of imaging units 60a and 60b. Imaging units 60a and 60b may be a
microscope in data communication with an image processing module (not shown).
In a further embodiment, imaging units 60a and 60b may be a laser edge detecting
Sensor.

[0045] Referring to Figs. 1, 5, and 6, imaging units 60a and 60b may be
employed to detect substrate 16 and mold 26, respectively. More specifically,
imaging units may detect an edge 62 of substrate 16. In a further embodiment,
imaging unit 60a, now shown as imaging units 64a, 64a’, 64b, and 64b’ in Figs. 5
and 6, may be employed to determine a center location of substrate 16, i.e.
throughway 25 about the x and y axes. More specifically, imaging units 64a and

64b may be lasers producing beams 66a and 66b, respectively, with imaging units
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[0037]Fig. 31 is a side view of the system shown in
Fig. 30, with the first and second tenpl ates bei ng
spaced- apart fromthe substrate. DETAI LED DESCRI PTI ON
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illustrated. As shown, tenplate 24 conprises a
circul ar shape. However, in a further enbodi nent,

tenpl ate 24 may conprise any geonetric shape desired.
Further, tenplate 24 may conprise a first region 38, a
second region 40, and a third region 42, with the
second regi on 40 bei ng positioned between first region
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I Se any spensers an

s1dh wmsgﬁw@frmwubgmw ¢1aRk a 8phleefirkt $1dedf2 Hhceronaidg
units therein, Polfnerlc material 50 may be posjtioned

subpiraie BRickalte Aletapst Ry rargin& WeHhAO: BER Apiglieine @ ngsitiogPgp
i EREDE M ERA haoiefufiOR ) e Shflaldd idcterpine o
cented \\wratipo bf/sobsirate riéas asrmaitm&@d abgyvebeitipaspdct onEigs.fpar 6,
bstrate 16 | d- t, | et
BRI oot bl RS SRl AL Bif o
A@Q RESQN, é@esﬁe&l %ﬁQl fe@at%ElﬁﬁBf@ﬁl%‘thé 1%%@1& Ee@sec@t@ﬁ{yfba'é&f

In an exanpl e, source be an ultraviol et
syefieint 14 mgy banptagwsdpl ed mnth elther a liquid guide or an

ravi olet. fiber ou ener,gy
O30 he prESsringin i Fand 10 5P ol il FSpRl SR80

andWrhRsy Bhiteeyiebinid8 septhat- @ ABsifet kiR VRS g@éfo‘b@ﬁ@éd on
of Torrington, Connecticut. Inprint head 36 and first

beswepnsubgirade £6 a@bﬁu@cﬂlmdsezzma%é acugpHlt, glwrcta@nw@sm%am@e
pog}&%)gl p% mg}l% f?ulg %g E)n ﬁrsg 1de ﬂ)s\(r% ey ]idh %gll%g?__ﬂ)l{lﬁ above.

05|t|on
[005r i Nt IR, to angsss aﬁ@tﬂl Seft@tb@d OStaa@@&ea@oﬁﬁ@h 23y ber
a conbi nati on of the above a di st ance

obfrineielatwae) YibsEata Al aBd pol¢ 36 eMugse ﬁnﬁqfé:ﬂllneﬁrat PeseeEy

497504 PSS EPEUIRRCAES) o) L LS MBS S o

°further conprises an optica¥ detectlon systenmhaV|ng

i magi ng units 60a and 60b. As shown, inmaging unit 60a
may be coupled to fluid dispenser 48; however, in a
further enbodi ment, imaging unit 60a may be coupled to
any part of system 10, i.e., tenplate 24, tenplate
chuck 34, or inprint head 36. Furthernore, as shown,

i magi ng unit 60b is coupled to second stage 22;
however, in a further enbodi ment, imaging unit 60b may



[0045] Referring to Figs. 1, 5, and 6, inmaging units
60a and 60b may be enpl oyed to detect substrate 16 and
nol d 26, respectively. Mre specifically, imging
units may detect an edge 62 of substrate 16. In a
further enbodi ment, inmaging unit 60a, now shown as
|nag|ng units 64a, 64a', 64b, and 64b' in Figs. 5 and

N S I s
SQiﬁHStheMBBlee(S‘{&ﬂlImé idefhddyhetwermgiubgirane i ¢ sndehaldo2ed Aﬁmep‘[ﬂm
be | asers, produci ng beans a and 66b, .res ively,
s EHIARR PO BV ST magerel 3R R Bomed B %ﬂﬁ%ﬂﬂ%ﬂa‘fe
1 @ﬁlﬁ? BE SolBEES b VG BERIBnKEA %oﬁf%ﬂnﬁx%QO & %RfécltZ' df%hystraésl 6

shown, 1 maging units 64a, may det ect
amipepamrmng @rfacna@mﬁ gnah«h 265 A6 4tap ahd, rﬁdlld lﬁaya)b@ epplagydbom

f.f t t t
omts wiikpl ) aerioreg HeRenif ot ot Bare oo
[og%«%abl eRé'ﬂ%ﬁﬁ{%(thTl s. BLRBaD, d+\dd3 1 2f s:00d5aY RNE8: mémfoned

odcliff La M/Jerse 046 Referring to
abpvg svithirespegt St@yléloeﬁrsl end aﬂcpmﬂetag@s and &2 raay pseions 8

Sui)utﬁ%tg Flilfci(l GIDrP?lg}ﬁltlsub ?& 8 llgtngobﬁ?gy ag%e arate be

subBiyatd a6 dlohNgibs@ie chikdkoVvia Iﬁoﬁdﬂ 68 antt steprn 1 a,nsuBXt?d’f@ f G may be
robot 68 conprises an arm 70 coupled tQ a drivin

ansAd lrdRiCGIRG 1 GirslnlseqonH ailean 2 apd 1 4f sakpte 8 are

t t |
P o Sl SRy A AR, S BnhPone AT FEHR ©
secand digesclluamid lt%MObﬂrawt&pm&h&dlﬁ)bm 6oy r@tantmt'/IOrmjound

an.are of subst havi n teri.al
61 o DR b L P itk reghes B Bl b Gt Sf1Ber ot ¢
sub&ratDi 6 ¥h G BaANG L 1 g‘@ﬂchetﬁﬁtecﬁg réMaifiap hﬁgﬁﬁen?erd@xfeoof first

rotate arm 70 around Its axi s, nove arm
andoecandrsides| 1 and 14 of isulstrete lcﬁrmpy bw peétieneyl oppssitedd that of

t' 7Q. Driv d '
sulfBtie St 187 o Tarveebb B TSt e 7 r Bl 6 PRl
B8l 6uld Pokivibh GubkRaRS] /AchBAt Fitd 8ide 138dEk (d W dX sbseSie

to flip substrate 16, described further below Driving

chiyela h§ arrdseeapd sids 42 fesea away Bont subsisate ehuck 18y lpseeende,

t

xR Ee Wdnd SA0TREE tyrSias 16 ekl OB GHEDONRLP
subﬁﬁelldi aJcMhﬂasyccﬁmllf Ei)dd kaaaesp‘bwaﬁlslshbstmfe &mllbiktlB ahé $irst 6ide

t herei n 0047] Referring tao Fi ca

1248FprA%yaY r%ﬁ%bsltrate @e}clﬁg B@ﬂpf%@ioqu 8f glealﬁ@?ﬁyf%re?éépr at e

I d
paf SR bR ie{’(?afﬁiﬁlé%gi‘%@é%? 123l PSRRI,
postipnéd Whthtrhavupllemﬁ salfstrete chhek ﬁ&m medmvagl ifmet preserdeen
obt ai ne After th esi red v ne is filled.wth

Aot P it SIS 5B Ta gt eboube e mresUEe” T fad

seg’(ﬁ)d $ded-12 agﬂqa@%ﬂgstﬂd{et f@%bfb@batféﬂé@dﬂa%oh@ﬁith&tauEeS

pol ynmeric material 50 to solidify and/or cross
mesivhod abawg in igs. &Hapmtbfsubstnam léslnermgl@rsmndsﬁ@b@td ades 126

tternin 28 of nold 26. Control of this
aﬂaqgégﬁgnuéq?‘gb lgaﬁgy a processor 76 that is in data
oosy]ﬂum C BN g'tb IFidsi [ 8hd 8/HbWRERARErS bl EirddindRecodd sides
nprint head 3 fluid dlspenser 48, source 54

1 arndgh‘lrfg’ substrate gmt@mdswepam subtErte 8 mayherualqaded am
e R R

Sid system
°forma pattern



on first side 12 of substrate 16. However, it may be
desired to forma pattern on second side 14 of
substrate 16 such that both first and second sides 12
and 14 of substrate 16 have patterns forned thereon.

To that end, described below are a system and a net hod
of formng a pattern on first and second sides 12 and
It ﬁﬁfhe? %ﬁ&ﬁﬁ}%ﬁt Hid &19&41%1’%“@%}5 b@gostlﬁ’orgﬁ Q)ﬁtsﬁiead'f%ygem 10,

In a first enmbodi nent and a system o
whthrfrstragd seqatitseden 13 and il 4 of sEsttatsd Gdrading; pdubsndri&: fhnd 504

of..subhstrate 16 .are sho ment i oned, above, , at
P%ﬁ“é?ﬁe? deere %fIP%PESYf%€“¥rV29 @@“%@Pﬁ sty lElap%er%l”fed to remove
pSIYRBLE laterfal 96 k:roilrgpor%ﬁseofssﬂﬁ%aﬁé ¢&d dontdct weth 8B 68 and/or

second stages 20 and 22 may position substrate chuck
subgtraie shickal® to robot 68 such that robot 68 may

i on strat on. sy bst ck,. 18..Ro
R3] 5, °F  REBR o Trg AR St RR e Y Sieet 10 BiRSiibec.
sh%rﬁd%@zﬁ@ﬁl' 11008yt g1 0 Al bkinald gﬁlh%ttha?ttag sgdeii K 0 bi8scribed

such that a side of first and second sides 12 and 14

aheyg vHith iegngct fodried loppesieve sxstannai0 Bry Subker camprishrt k

. i. y position
asuggkyggg%%égéﬁ?ﬁ%gg ?n?%ﬁ@.hgﬁ%gﬂﬁz faces away from
[0988)st r at eTe khae kndl, &yMme l¢ OS'&ﬂl\NId:oﬁlpd@esMefr@mnéDMmm@a

substrate ghu In a second exanpl e, ropbot 68

mgles 46; ¥te g?rs rgmtgwaygs femplate Zﬁe\e’élﬁa Pé‘it‘?i’éln&?u\‘fé
t t I S
Rl Eéﬁ?umbst L) B COUARLLS SRl HLES ,23%%*8?%%%%‘%?
méli 26pgndietrplate cleick 236 sndyi brrarxafogsubsxthaicff tdrBplatetitde mold

f [ t ,60 b [ dt
26 BEE i shisk T8 Fepieeho AR b M par I e geche R 1.
MER] 'IZG%HQFh@&Q%YISst%ﬁJI‘IyrtE@Qﬁﬂé pattfértF h@ §urfa%e @Qg a@ gatYUrﬁlﬂg
respect toldjazrgl part of stem 1

sugagp ek of mg thowgyerpin ar 123 @abocu@eat, p@tsemmmg surface 228
5
mg}? 8fffe??roﬁpog tt%e%l%%glfr%‘ %g;?teg%?aiﬁﬁfép Sﬁtl(gg tﬁ%,[a fi\é\éertaglate chuck

23[4&&55%5@5@1@ t8Gedandhsta@gs 228withdecbdld stige SL §Rovididg nidtioatof
and second stages 20 and 22 transl ate substrate 16
template 24famold debiand femppigierhek %%yahs@t BstsasMdxBeiheen
di s 4
mifiBEl B camEipect 1 e | ASAIE e Hhold 22Gmpf B pbaigoncd in
supgrimpdditict with deold 26 od fasilivste patt@nihg,of disstnmdtenddides 12 and

1 oAUt derer 1t T B o SR e PR 24

mdid 228 darﬁocleﬂp}%@e cH¥RK 93§ RESI el fﬁﬁhéryoou lefi 88 iR GagesONd
stages 20 and 22 and inprint head 36 may position

[083st r at Systenrc k1 A Birthacéorpraes a slubbdispanser Bt pmythdid n

.superi siti 6 and, further |l vimerj c
iR PR ek erfiodbusle FRid s ReRiid metien RBor R Gaspect v
FigUbsA§ sofvnl Blurl@ispankét 728.1s Sbupid PP tdidBlatedshubR NS 4;Q08 % ver, in

above, polynerlc materi al 50 p03|t|oned on first side
a fupthesfensheidimentt Buidalispeysas 348 sraydiefcdoupled friamy part of system
21?605%%@%131 ; go?%(fzc%éxmgﬂ ggefFl glsler]m%lrg § liglglng&nltb@brlgg own

colpied terirhid cn@eﬁ@ey 2h8; IsppaeRtied fikleMepObYiiRnt, GmaABine fulnﬁ|60b
50 positioned on first side 12 of substrate 16.

mayosuREdde apyigart ef systgsn 1 0. 48d sapnd stages 2épfemplate 224, or
anal ogous to that nentioned
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above with respect to step 100, first and second

stages 20 and 22 nmay position substrate chuck 18

proxi mate to robot 68. At step 114, robot 68 may

separate substrate 16 from substrate chuck 18 via

robot 68. At step 116, substrate 16 may be analyzed to

determine if first and second sides 12 and 14 of
e 2 SO 0 Aoy Phal B roda ] Bt fhsor
76ihdes id datarndmbdinidation s thrfhatié dispeat 248.ned, robot 68

R R AL LT ERER A o
sy3teBS6f REAinkG }%‘f‘teﬁp&?ﬁfsﬁﬁﬁd &QH&&‘Sl&@S Bustl @ tsubfifite 16 are

remai ni ng unpatterned side of first and second sides
shbnarfh mdntisined abeter at gepl H)0aybstratepidsingy bmp‘aslmppdsunppe

0 f strate.c fi
sl B 1 L B G el Gt B s R b 2B RSy 6
poMRitnGuBQsdté LRtk I8RbLinlae (hGoBtHR subldthat fdb%i 6§ 1@ pbdition
faces towards substrate chuck 18 and second side 12

subgfeals lé\nﬁgn substints gbuek B eRelni OB may, trangfey sukstrgieol 6 from
AL PR ERN S Il Do SURBAEREY gy i

oﬂfhat andeecnd s$de@ d2hadfldces Heopmttdmw upsdsitatethahoftdabitfate
and first side 12 faces away from substrate chuck 18.

edrleasemisrier sippligite pf tlussation spurdioghatiesh meerestor 46 epde
£irlf stgéber fd it %ﬁﬁ@ @éb H?ﬁncﬂ'&sﬁé}ge#ﬁmqg phmat e 16
e pos I'oned wt |n cavi of substrate chuck
[OQ%]t o m nAnstge302, imagihg pney €0 andoﬁﬂbaga dlecbemnheyarposmon of
terial, 50. Ta.that.end, the mai ni side of fi
sl o g paeacald it prs AR b i Serpiued &

delﬂéi‘ﬁﬁl%r DEGHtENGABRYS s&&trﬁﬂ%a% SERbAGNIRE aBORVRIth Fesgécg% Flgs.
-12, with substrate 16 having first and second

5 e_mi @rvdthiespeat tosanyadrigioywienn OFi.¢, moBls ZP@@QQ]ZQedlwsmg

howe
i 4850 344, bt g AEae EERrbiran o B GBI
165WHDS tdspéot td Snynmitt SesysehOETRdy be 0Btatied sddsatifedciitbk Bebow.
and robot_ 68 may position substrate 16 in substrate

[003Yset t e Referring to Figsal ¥ ard hbrat step 884 rfrpitandfseeangd stages 20
anfl! sl bt Ansthe gﬂ%triﬂ@ 1RQ5H fhg{]fges%g?)&%ﬁm?fnag)ﬁgo%

secon si des bstr e 16
behaaenrsgbyqctey f@ﬂnd:ﬂlfllki ulishehder BB S Al aQﬁﬁﬂt ﬂheir mmnwtm ey

f 10 th
po%gp%éiyﬁic”r Uéﬁ'iz 5 |up§%5?%ﬂ?5%.0?a Wa@rl%%w%w ¥
e[mygt act dilring ke@hgg&%q{ 4, af é’t@ﬁ@@@taedegil?é@ﬁ%s%t?morpay be

541Referring to cond enb
obgystddretvi€en mbsteste it 6 bmdjmokhbﬁvml\@se sgcstfeahlyl, 10st B stemd

stigobeng harbuats el £ 55 bodBof Ktultlechud B ek Thy
sub3atd 18 B9 be ﬁpmhﬁ@)oﬁﬂoﬁdﬂthtm@@% dﬁ@tﬂlﬁwlp@@ﬁ&kf B§@rial

descri bed further bél ow [0055 émf t hat end, system 110
50tpgsitiened @mﬁrﬂt sided 2t s@bﬁma@tlé 2ibsathi dosireg valumet defirg

xtend refro | ate.24 a
efieR Btk LS RLR R Y e R Bt b olymasgic
mA&L156 %oﬁlﬁoﬁ‘ed &pisatige ¢DUEkubiB4te 1hanB} Bd &1id2fed 41V d# cross-
226, and tenplate chuck 234 may be anal ogous to that

linked earipiaing tofrst pige d2 26 subshatet datteramgcterfage 28 of mold
respectively, described above with respect to Fig. 1.
Mol d 226 may have substantially the sane patterning

° surface 228 as patterning $drface 28 of nold 26;
however, in a further enbodi nent, patterning surface
228 may differ frompatterning surface 28. Tenpl ate
224, nold 226, and tenpl ate chuck 234 nmay be coupl ed
to second stage 22, with second stage 22 providing
notion of tenplate 224, nold 226, and tenpl ate chuck
234 about the second axis, as nentioned above with
respect to Fig. 1. As aresult, nold 226 may be



di spenser 248 bei ng anal ogous to fluid dispenser 48
nmenti oned above with respect to Fig. 1. As shown,
fluid dispenser 248 is coupled to tenplate chuck 234;
however, in a further enbodi ment, fluid dispenser 248
may be coupled to any part of system 210; i.e.
tenpl ate 224 or second stage 22. Furthernore,

i
B e e o B S p i
mﬁﬁbandﬁ1banqmuubeddﬂd6any part of system 110, i.e.,

IR o1 ° oR¥fariintiadigheear 192 i e L3 S0l SRt
elabeaaﬁﬁ:ap Hirsf ndl B&dont StakBs BP4A zzzamyrﬂéiﬁﬁatemlwsﬁaeﬁéewmk

genser 248. [0057] eferrln% to"Figs. 15 and 16,
sw@d atch @ﬁmdjposemn wéy be oltpined atrm:ea sulmgteelrﬁ apfd ﬂfu_wl m ng

BofBH 4 A uR Bl DT B af ey ari® Tig 50

updisecsmtbside o4 ef hfbstmy lbearﬂﬁﬁglohs NBet MeRTbnsd BBdVedligh respect
chuck 18. More specifical first and second stages

102@SbﬂéﬁQ%Oﬁ%¥3®@§ﬂ6ﬁbWW%Ubé@rbfe chuck 18 proximate to
[dﬂgg su bS gf‘é nli%@tFlé& ?g g%gg%ys 0391I4t é &11%&?)%51&8}1 ?na}%e

upo rans

olstuinsdl beﬂweeﬂ ﬁuﬁstram Isubdimat @26 ads@t tspecmbaay Cepersd sttagmzz or
. Su trate 16 on ﬁubstrate chuck 18 such that a side o
1

ingg Jughhergiabediugpie st aadsepondyslages2Uangd e ansbanring heas 2 may
(%9&915[5151% 328 tg IB@tnil Qjéat Al okitiBh %w‘&%ubg{hﬁ ‘f@vm Iyréric

inplicity o 1on, coupling bet mee rocessor
mériah) pésitined bagecazd, s1derﬂalg)frsgb$1ratd: 1&0Bingaheldésingd drolume

' 248 t ho { St
achgR PR oR ot i i B0 276y “HSter e g sl 9
psitRsiell 3h QeckRid sMRr 18 STREBtFak< Bd Iy bl RBIGAINGA Bit/bScrf8aliaid
60b may be enpl oyed to detern1ne a center |ocation of

C@nﬁbmm&toesemm side Meﬂf $1tbﬁ@@te dband pmtetrhmg@grf@@t 22}800ﬂm@}§

Ct t art ste
7% 16 Bend o RO Ls fuf MenfRhiA Mpa il B s here
subsleat 168ubsftially ﬁandﬁarenatcdma lat@xdlc sqrdtioal métloatd amsiisnch

of substrate 16 with respect to an¥ part of system 10
thagpatsaloi pasitisged aé@é%t.aaé gecoe sidep 1handi# of substrate 16 may

be[s%(i)ﬁﬁieﬁeafn orf'cfbgs'iﬂ]é%i %%‘tﬁgd 17, at step 304, first

secon stages y transl ate substrate 16
[096[&]h t hat Refedtesy to ddigsp (bS ahd D, aratepl3a 8 ohv ki 226dnbeheveparated

b te 16 d fluid dis 48.
r?ﬁﬁ@%@ﬁ@ﬂ&% stq%%s?nﬁ%eg ?5%?5 ﬁsﬁegﬁ@ S@bSFratﬁ 1|d‘§ High that

subBeRe 16 tshaiad dfipled BimubE! 'T%tfgmﬂlélte aﬁﬁ@ﬁ bf)ﬁ]l%ﬁi 226 from
above. [0060] Referring to Figs. an at step

p@p6eriamdesial ¥ npdd 226 myr’cmbowdd@‘tvaldﬂ e@bstretewésnhﬂe
BRI rngRL oe Briosacsminetar P HLRd ditbcring bRby S5

mPRSI6l on substrate chuck 18 such that substrate 16 may
be in superinposition with nold 26 and further
[0pedlymer i cRefarrmgitalFigol peard 22.cmeigp éﬁO,ffﬁIlS’tsétndsﬁe@I@dlszag@f20

B3 Bl ul [N B0 LIRS 19SLhng RBh
chablo Y& mal Ve Vi Blipesi i@ronaablt}ﬁﬁlb@@aetmom@t ?rxzﬁl ﬂhSId 256 xﬁ@y be

12 of substrate 1 be solidified and
se@@f@@éfanhk@arr@aﬁmﬁt@»ﬁ g0 pesitippe onsfigsksido 13 pf sypsgatedOsuch

th&t%ugg{gatéj 4 }n%g/ %' %gsﬁgﬁgda&p%n?sﬁbéﬁatm&k 18. To facilitate separation
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26. At step 310, substrate 16 may be separated from
substrate chuck 18 such that substrate 16 is coupl ed
to nold 26. [0061] Referring to Figs. 15 and 19, at
step 312, first stage 20, or in a further enbodi nent,
first and second stages 20 and 22, may translate fluid
di spenser 248 such that a desired position nay be

ofbR Mor??%%ﬁé?lcﬁﬁ%ﬁil%em%ﬁi B fhal bl ibwEl RRENESSuEte 16
As a res flurd dispenser 248 nay position

whit¢ yoreuirently ineti Geahdmpories thasiod®f inbldR6 subdirective away

frfl)%sgggtga}t% gg g ol‘é;gletgg grga[tggil éb %gselgwaﬁla ﬁo{)niesrq\é\/l@%d;s'éei]?f)gfc stubtst(r)ate
16 91@? 2k ?@glﬁbﬁé@\%tlﬁlﬁ cEligp19 dBsuBiEhate Chuckt 1 85tb @Minddide, iBnot

desired position may be obtained between substrate 16
pran@utndﬂr@agz 26 polymesic sppdariaf SOalAt ytep Sad onbisteatage ey beor

it AR PR e 5bo%0s AR e TRANS B AR33480

smrmecggg@@gwrpom tion with subst rate 16 with polyneric
mat eri al R@SIU oned on second side 14 of substrate

[0965F i | | i n@ 3 Rethgeembedimenty {lxid dafenpray4$apduéthmay be
I
p%&?o‘;htre? gf.lﬁgd%qg ggg?rﬂq 16 \%i%l? firdand %&:B % glﬁis P?%lﬁ’d"? blesubstrate

oned on secon st rate
1 6Llavimy pdlgmsnt iﬂdidf 50epbsitivaed themmm;{ﬁdmk@%nnﬂm mng to

second sjde substrate 6 and patt surface
Furthergpreyd ngay: es’lr?fyfé’ rF’EB’PY‘hB? YBWHGE & H’E rtO pajgigns of

ik 98 a?rg&:\f Svith Yot LA drisGknahesRicRypstrate 16

SSubst ant i 'y transparent to the actinic radiation
[0066it i onedRefeoin te g ZShathlrdeﬁtmquaMelﬁOprmemll@nedesonbed,

first and d 12 and 14 of _
S DA STD P L FES S AARE BT A Stary 10 dBibed
a‘t{oQQ %ﬂhl%%&&r toHgd. 9- f'h@ﬁ/evelf%ﬁfé% 2{lo may figHep c&ill ised d

may be separated from pol yneric nmateri al
aqgl@imrlal prEthing swésendd |pd138(§w hyfld smmgﬂﬁeal@ed%rlb%ﬂlrtﬁlhlat
biubstrate 16 remains coupled to nold 26. To facilitate
eparatl on of nold 226 from polyneric material 50,

[0087]d 226 $myenhelbowsdr taupias asethplatesdd hbGinghi theld 326
concurrently inprint head 36 praovides notion of nold

expuding theigfrpBciopgrisdsmplate im ?ﬁémaatz 264 maydwaprried 9 A ng
teltn?Ia't:é Sk 334 a?glilg?ate 4 oFP 35% Z agl ftég%ﬂﬁte%ﬂgcksmgy be

stage and and i Apri nt may position
armldgsns mtthatah” werkpla® hiofold P@tand mdmpla‘mtohudhm kesp8ctimgyy, be

t t h t At step 322,
AR HRD B eceendp Etod: MO BRIV SRR ALY fisgame
paReitd Qﬂ%‘ée 9P fid }'Sa?fenﬁhg Surfie 08 P URSIL DB IR WR S UER fﬁrﬂﬁéﬁr

substtate 16 may be positioned upon substraté chuck
endt®dimentf patieking atrfacs SR8 magtyi dffer from patterning surface 28. In a

further embodiment, template chuck 324 may be a spherical chucking unit having a
curvature in the range of 2 microns to 100 microns over an area of template chuck
324 in superimposition with mold 326. Pin 80 may provide motion of template 324
and mold 326 in the first axis and second axis, as mentioned above with respect to
Fig. 1. Further pin 80 may provide motion along a third axis orthogonal to the first

and second axis, i.e. along the x axis. In an example, pin 80 may provide motion
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of nold 26 frompolyneric material 50, nold 26 nmay be
bowed towards substrate 16 while concurrently inprint
head 36 provides notion of nold 26 in a direction away
fromsubstrate 16. Polynmeric material 50 positioned on
second side 14 of substrate 16 may be positioned
Wthin cavity 19 of substrate chuck 18 to mnimze, if
it tHRHEM RN axi@@f’%@?oii&aféw 301860 i dFBA A d®omOthe AlaxIEP
324, substrate 16 nay be “unl oaded from substrate chuck
apbBoxamdtetyobotilld8teray position substrate 16 in substrate

sette /4. n a further, emyodi ne flLuid.
105PE ens or Soiesh ARA RS Ruapbiies Buid HBReteLAs, Pifd Bya
diSpepk&m4d Héing@nﬁi&gf)ﬁsf R ANHispERNUR HlefiSsned Absndwitt rébect to
substrate 16 having polyneric fluid 50 positioned
Fighbr eldnidodispsingks 398 agg smagimgd eoit 684 prersbpwn ceupled tonkage Bé;
desi : I i terial 50 f t]
e bR PR REE RIS oBl s BRTHER b5t
syStehs2 Rt @ortlol 6K 14i8. didfeR&s R he hergotl ted b protdssof76 that is
~third enbadi nent, of system 10 1 s descri bed, shown as
inglater comrpuracatiopayighiloidalispgyses 4&nal ogous to that as
tem1 ri a i t : FOS 1=
R ever , Ry ERn BT T20 U A I SRBGcly b Oinbi ond
syptain @i foimigg ayattaterafidt andpetorisides 12cind 14whstbsahe [Kogre

descri bed further bel ow. [006 S 210 furt her
sheyhpAitstsd 4§ldt @E‘ﬁi wag ﬁﬂt[a\éﬁﬁu%%e f&% ?r]&ns%@sfé% SHdfttg74
wiiDeJHet 69 M lumvakds e At Gef 402 T6HMIRLRay3EdbiITYsuB&rate 16

coupled to a tenplate chuck 334. Tenpl at'e 324, nol d

sugl2 hat adesitedrspitial eelatinmskipdBtvermysubgrats & ayblsididispeheers 48
f, templ.ate 24,, nol d.. 26, and t Late chuck
g T e Eerison raltielci e Sha SR J6rMore,
spbBtiealB2 BulPdsRave 43uRSt Fatiticll plyrh&Ec SIS ORR firSf AN of
surface 328 as pattem ng surface 28 of nold 26;

subgivate &6 and Huid dispensse B4% mgs dopisian polymerie fluid 5@ an perond side

3 differ t L.NE. SU:
B A el I R e D
positioaed owmbide boigksteng 2 UMiviithiinst gl Econtd slaésuireandn 4t df@ubstrate
range of mcrons to 1 m crons over_ an area

2 micr 100 : of
16thaninzarodyreeriscituid 2 nogitionerbiherse spisidsp vy eirmrAd N d A4 stsp 404,
acﬁétgn%%e : en%&&!z%%nﬂgﬁdl@ﬁzs’gxa;/%!é%@}éé*se@%&c}ﬁﬂgt sgﬁﬁétgate'”?@

Inthe first axis and secon X1's, as nentioned above
mayi behpaseamed betweefrngld 26 akdimbhe326i Rie80 nowyfopsimplidiey of

...hoti.on al on third axis t hagonal to e first d
18Rl ARPETE FertirpraRes o ol e bonia it end Bl

diSRndR 4PNt deovit | On about the x and y axis of
approxi mately 50-200 m crons and al ong the z axis of

[0&Fr oxi neRedérying torFidsi eansk 20, af 68)Gyshat o8 24y transkakeer
rises, a fluid dispenser 348,, with fl ui .di nser
subSTERE L 51 i D B SR BT RSh i g ieeinb e RO Een
subBdYE] Ohridbih 8 RESIb dhtdth€ll. As a FsUitsuBbie N6 iayI&eiebd
i magi ng unit 60b are shown coupl ed to base 23;

witforgenest to gin §0 d Miirs pegssfegall3adranshveraginty hernsupgsnpasition

he . | . fluid
Wi ARl ALY Bl oG REAL BBk s Blapibt ¢
beivweetl 3tiBst@ @AY I80 AnaM Belobitdinkédd di spenser 348.

0069] Ref erri.ng to,F“?s. 24 and 25, a.third enbodi nent
[0GH] 5 et Rsdereng tFigs. 24 and 27, at step 408, pin 80 may translate along

the z axis such that substrate 16 may be positioned upon pin 80. At step 410, robot
° 15



systemof formng a pattern on first and second si des
12 and 14 of substrate 16 are shown. At step 400,
robot 68 nay retrieve substrate 16 from substrate
cassette 74 with robot 68 hol ding substrate 16. At
step 402, robot 68 may position substrate 16 such that
a desired spatial relationship between substrate 16
6By bE Hétﬁacf@d%ﬂﬁﬁ RETdp %%b?tpaqe P4IMBY sRRiRAlA aﬁ‘ﬁdﬂ)téfrobot
p05|t|on pol yneric upon substrate 16
6&mey bt ramicted, suéh Unatierdi esfflaetes &8, shewmey Fpo S tsmmncoupled to

I i¢ fluid, 50 f id 2 of bst r at 6
s Siee 16 éf ok OB SIS S PR o e
108188 sp&S ﬂni’a% r%lurﬁ{ 6GaURSY hAbB 113§ed to‘"kie@erﬁll#ﬁet d&dnter
enbodi nent , pensers 48 and 348 may
IOp@mntqf@n@fmratmtés gl meoﬁor@ﬂsabem with resgeetrio fFigss$ aaché, with

d sides 12 14 of 6 _h
e ey et (B0 1005 TraRiD Firey ah CoUiet BE gpa resul.a
desired guaidlli@latibhshep 6Psubfttate a6 GVit REKRRt RiYgRR ofeyderd 40 may

and nold 326 may be increased such that substrate 16
barbyaiped, ﬂé‘éﬂb%ﬁéﬁlebb?l@é’en nol d 26 and nol d 326. Pl ease
o4e for 0 t ' C | NQ.:.bet
(00241 e s oorR BRI b Flastod ahd 28 Bph A0, £RRed DEARE| HRESe
ohﬂ&tﬁc&élbtﬁ@éerﬁ@iﬁsﬂrﬁe Illéhn& hli326[ 0066y dpetigically) @it 80 kidychuck

4 and 26, a ste 40 68 may trans| ate
B PO g bR 6 An @@%@26{ Fugh éhal pebsiaien Ry bain
sug&%hgé?ﬁn&%hh alod %%ﬁmwp&%@ﬁ@ﬂla%éﬂﬁ?SG gés@tlérféd%ﬂd
In be obtained. As a result, substrate 16 nay
sebandcadet Bt eltsubsttdte | @ Sifie tite desirgd vol8@e ‘debnes speednf ubstirdty 16
Hhrgag? pay 25 may be in superinposition with pin 80.
in a further enbodi nent, any desired spatia
[o0Bdjat | onqtaf@nﬁgttwsag@ S4hsd mtaestéﬁwm d%'sﬁ‘e(ﬁ]%bsﬂﬁiﬁ B8y be
obtalned [007I] Referrin Figs. 24 and 27, at step
iged britye@Osubstyate | @ asd %\6 oMgre specificabty, i 8@ And Haprint
r Sltl t e
heﬁcT gg tm g Ofl%lgg %Rgstr%?ebe r e r glg?gi C?lﬁl?l? H‘lap%]gh ggte I%m eDm

I'ng substrate

sup&rimpi orsprl hfdld:% hiyd fudthet Fély@bric aedriab80 pesitidied on first
retracted such that end effecter 73, shown in Fi

sides| 2rpftsubdingt Kuifilothe dssirgdayadurpe deﬁtedsheé‘ﬁe%lsﬂbstr%g@ ﬁl@d
s, S08e0BYs SFPEHTLAR Bone bt Al e U AUl g o
suhbell?arfmhhﬂraae btembe be kolédified andidr qodsslind@t eodformag to first side

oned, above wi th respe o Fjgs. nd 6, wth
SR 1 S Pt Ee o of Rold £ ind ol it 30
po%%@necpén §e‘€9ﬁ’<§ sx@@ 14 ﬁﬁsﬁ)sfrﬁt% qlétma}abéj%'dff?e@ B8Rk kAYss-linked
relationship of substrate 16 wi'th respect to any part
copformyrgtte mmdmiﬁ Iderfobbsiiateth antbpaticithagisvyriact B8 obmlobdv.
3250072]Referring to Figs. 24 and 28, at step 414, a
esired position my be obtained between substrate 16

[067g nol d RB2&rin)RS RigS PECAHd 308kl $tep £20) nffld 30 tha§béGkpaadrtd

may position substrate 16 and mol d 326 such t hat

frosy pelymgrie mpgeriphy 0 m@smﬂnesiupleﬁmh@és 12 pﬁwbmrtttﬁ ol etigpgore,

it AL USRS, PRLIRE] 6 IRLSLEAL R0:ARTbHIR0SH 80 5R AR

cofitatt wigdlrddet 6@@{&/611{5.1&180&6 16 and nol d 326.
&PO?S]Referrlng to Figs. 24 and 29, at step 416,  a
(04784 r ed Fsferringie Wiy Aot lantBe Hib fRhet 08 qSTPEIeEe 16

f N

s T e Y B P e U P e 16
° t hat substrate 16 may be ihoésuperinposition with nold
26 and further polyneric material 50 positioned on
first side 12 of substrate 16 fills the desired vol une
defi ned between substrate 16 and nold 26. At step 418,
as nentioned above, polyneric material 50 positioned
on first side 12 of substrate 16 may be solidified
and/ or cross-linked conformng to first side 12 of
substrate 16 and patterning surface 28 of nold 26 and



[0074] Referring to Figs. 24 and 30, at step 420, nold
26 may be separated from polyneric material 50
positioned on first side 12 of substrate 16.
Furthernore, it may be desired to renove polyneric
material 50 from portions of substrate 16 in contact
Wi th robot 68 and/or pin 80. [0075] Referring to Figs.
A éteg R4 eﬁlold@t%% ?ara{eﬁkiﬁ}m g§l HeYic rn%{téria@ %8 positioned on
substrate 16 suc tha end efft ger 73, shown'in Fig
setondfidad do¥ Sulisohigs 6subls thapsubstéte 16As catpéepi ¢ 2dhot 8] dht step

6 b ted,f I al
42 STy BAY Boohades b BRbSPri et Th ol Roolimat ha
pSSiRsi Sudk@atd 96 S s R @eksskle 7HDOL 68 At step 426,
substrate 16 may be unl oaded from substrate chuck 18

(0976 r obot Th8embgdipssistal the rragsot mp@tlomdqsm@dkﬁbwmre

cassett 74 100761 dinments of the
FRRY B shlns 0 PP TR B Pl N R R e gagited
atve, Witk feh@ﬁhh@%’[b@&e heoprrdehd 1(ﬁvéﬂiﬁ)ndﬂ§h@fe$&’é I'tBe scope of
reC|ted above, while remaining within the scope of the

thﬁ ARAEATIPD phoutdhBotdedaited hyeths above dsscrintion; hytdntteasishould be

t
e e R SR I
eqinedrded clains along with their full scope of
equi valents. WHAT IS CLAIMED IS: 1. A nethod for
patterning a substrate with a nold assenbly, the
substrate having first and second opposed sides, the
nmet hod conprising the steps of:



positioning the substrate on a chuck having a cavity,
the first side of the substrate positioned toward the
nol d assenbly, and the second side of the substrate
posi tioned toward the chuck; obtaining a first
spatial relationship between the substrate and the
nmol d assenbly such that the first side of the

| perinposition with the nold
é@%{ﬁ% H@W@Bﬁg assenbly and the first side of the
substrate having a material positioned therebetween;
formng a pattern in the material on the first side of

the substrate with the nold assenbly, defining a first
pét t er Aadethag &r; pattemmg ainbairate Mgthea mekimsabrehimthe pubstrate

r fro rst s

Bt BRE Mheechd (EHOP oS st nbd Cothp e I sreps of:
assenbpysigoting ﬂia@tlbsttfa@e sieg ok Hadidgafcat fte thaRst kit of ihe
in superinposition with the nold assenbly, with the

bétr@fg perbPyedintarhide sldawenble 2ed thew@ccg@tgqercgtﬂée substrate
glﬁ&eﬁ tg@%{arhgéhlg sitioned therebetween, wherein

a nin e Second spatial relationship includes
posu ti ohstamglgt dfrss spasihl I&taetom‘hqb betwebw the sabsttatd tmitthta h®ld

first patterned layer is within the cavity of .th
chSeRbYSupR thaﬁthféa e thesybsiate it @tsuagrt%%%l Wﬁ%}e mold

dé%érﬂﬂly?ﬂx%?x‘?&l@ 00y LREmS $2Q @Qiesdf 4% Qbstriie héﬂﬁg % grﬁttté?tal

rmng a pattern in the nateri al
spastinohed ithtkeetefwedne substrate with the nol d assenbly,

defi ni d patterned | 2. T t hod
Foc & elech BT e PR e et e PG SOt the mold
S&@&Hglys@&tﬂn?%aﬁ%tgﬁﬂté}ﬁ&ﬂa?erf urther conprises a step

of fllpplngt e substrate . The nmethod as recited
in cl a¢bfﬁlllln8tﬁe‘1€emﬂ iatalyelagonthip eliffirinienigom ee Bstemtial

spatd al t|o urthrco ri.se e
PR BT bl B RERGS RIS Bt pecppgsice of
nibk @ut@s@‘é&l’ib iy supeAmipesifieh BoM tAs moCiss@eblynwith @lhemdld assembly
further includi n%:i1 detecting, by at |east one
and the second side of the substrate having 2 material positioned therebetween,
wherein obtaining the second spatial relationship includes positioning the substrate on
the chuck such that the first patterned layer is within the cavity of the chuck to
minimize damage to the first patterned layer during patterning of the second side of
the substrate; and
forming a pattern in the material on the second side of the substrate with the

mold assembly, defining a second patterned layer.

2. The method as recited in claim 1 wherein the step of obtaining the second

spatial relationship further comprises a step of flipping the substrate.

3. The method as recited in claim 1 wherein the step of obtaining the second
spatial relationship further comprises a step of flipping the substrate 180 degrees with

respect to the mold assembly.



I magi ng unit, positioning of the substrate to provide
the first spatial relationship between the substrate
and the nold assenbly. 5. The nethod as recited in
claim4, wherein the at | east one i magi ng unit detects
a center location of the substrate. . The net hod as

L A U o L
ﬁﬁlﬁrﬂle gB%}ﬁoxﬁl ?}Sﬁ)&%ﬁ%tfa?rflb )}ﬁbﬁﬁé aRshisispRgiMeRRoAsAS

r ate asse
between the substrate and the mold assembly.

5. The method as recited in claim 4, wherein the at least one imaging unit detects

a center location of the substrate.

6. The method as recited in claim 1, further including detecting, by at least one
imaging unit, positioning of the substrate to provide the second spatial relationship

between the substrate and the mold assembly.



