WO 00/.73035 PCT/ EPOQY 03438 Devi ce and

met hod for ‘transferring mcrostructures The invention rel ates
to the transfwe ®@/730351 crostructures froma tool to PCEAHBIC/AIRI3EhIi ch is
to 5 be structured, with supports for the tool and t he substrate which

can be adj ustgdl] g TEL AN AP cran HUNGY 1O cRodbERELLOD T esulting in

an alteratio e di'stance betweenthetoo e substrate.

A device of this type is known, for exanple, 10 from DE 196 48 844 Cl.

For transferring mcrpgd rughyeReiont kélgﬂ@wn to ttaepr es%nd ferul ¢jmg t ool
into a noul dable materi al exa a lay e&\,lg{l t.hernopl astic

su e
mat eri al , DLCEPST BB VIR RIeF Lo v%\cEﬁ?ri aht ét ?Eﬁﬁ@?aﬁ” aBsveCl5  the
sof t eni ng 5 t eppersiructumdd, thethousdebdets mlcr i ahe toabd,ands tliee
result,, r oduc t hr. di.pensi onal truct h rygture
hei ghts in th%‘%%ﬁyag%f Whl%t?1 bR SL? ew%rol1 ugﬁeﬁr elléh u% ?%t\gg&eréé hbglndr ed
m cronetres. another in Aa dévreetsom t abkultongt Hins pur pdseradsenr diing 20
to DE 196 48 gg4 tahSe Wﬁl OJheC%qn%g&ib'ﬁﬂef Qﬁbstraﬁé“ ations in

t hi ckness of noul di ng taool materi al s used, while

ensuring  high dﬁ*nﬂﬁé’%ﬁalOf kbt | t¥pe 1sankRoWR, EREUrSHRIDIA A f er ent

nmoul di ng 1dept hsem25E 196 48 sdlhe1devi ce incl udes a chanber vmth a chanber

part which is fixed tgtﬁgfraﬁework and nbg g ch is

adj ustabl e, in whi ch tHanbEPPEAETEERE| C&Pstruc & Bresjsfurés o

t enper at ur e coodipremss a'asnidudld&ahgt otool }junescra bedutdbbee ofateerfimlce acting

on the fixed C t nthe
Slonnd8TesE Bhpie o dayer of tASHISSIUBEAN MR 41

case of this known ocati on at t he structures are

to be traps¢Eerally ntlﬁd?ﬁe arovk e eandt @l a2 deRPerabare akfsteer ni ned.
35 15 lEnés é&@a&h%e tBRpBPhEG e Ofo th'enVﬁBﬁ!L@QbiQ mat&NgHr e t hat
the tool and the noul dabl e mater.i al can be nmut u aligned in_.a manner
whi ch can be #d%itofdd. @ result, AcE‘brdlpﬁ(j’dPGeth %’ﬁ%’e “g?T‘SJtorﬂéﬂobj ect
IS achi evetirbyta@rélevivceh f strictnsé enei gt £ chosheuchunes of just

a few nanometres up to several hundred micrometres.

A device suitable for this purpose, according

20 to DE 196 48 844 Cl, 1is capable of compensating for
variations in thickness of moulding tools and of
mouldable materials used, while ensuring high
dimensional stability, and of ensuring different
moulding depths.

25 The device includes a chamber with a chamber
part which is fixed to the framework and a chamber part
which is adjustable, in which chamber the setting of
the pressure and temperature conditions is linked to
prescribed values of a force acting on the fixed

30 chamber part.

It is disadvantageous in the case of this known
device that the location at which the structures are to
be transferred into the mouldable material cannot be
determined.

35 It is therefore the object of the invention to
ensure that the tool and the mouldable material can be
mutually aligned in a manner which can be monitored.

According to the invention, the object 1is
achieved by a device for transferring microstructures



- 2- > froma tool to a substrate which is to be structured, W th
supports for the tool and the substrate which can be adjusted in

relation to ome @motdEssin a direction resul ti ng IPCBAERICAI3ION Of
the di stance between the 5 tool and the substrate, in that, for measuring

| ect ed t t I t
ahi ch the di rEaTioh 6P °hd/Cehono s i Binghr fe £ ve \ghafidigf 10

vertically, awxr*élas@mm@;r%s;/sf@m Wﬂficlﬁoéénaﬁé the pudsddate péiwderfathe

supports and, bé‘hgaghgtéd”?ﬁs%rél%gl%% RRST4AONanbEnéP anf 'aXQﬂlrseF@ctlcﬁ‘l
relationship with t ool [ovi deg E}?l&déi n .t hat substrate can

be di spl ab@Fpatg | L7 8 1a|1,§e ’ééﬁPl R IS5ANGE; FED they ¢
respect t® theocdDohnd the substratide supgioat, ffor tﬂrrﬁas*.mlng saladtaidied in a

15 first chanbe a ort f e| ained in
a second chag‘g%?ag;ar?s o%g EiEI %%§%E ohe %eﬁs%b a\%?rt? cht e aﬁgln%s er of
t he microstrutouwksch theafieseptbeor oF mnu@nm@t Of the suppoes dlsanber is
advant ageouslamﬂ@é%e 98843 iga?fy va@%&bﬁ% Qusean Renifdd | @Qn"“ﬁeh i nert

gas. measuri ng stem I ncl udes_various opti cal br anches
with image fiepeRedf lTéIllP‘F*é‘t’%‘Pﬁ ’él'll%e%upl%ch"éts angypghieh cldt i AFS B T st

Opltl cal dtlr()agc{a%@ﬂﬂz?ﬁ;z |5 ng eas)a flxé&aélpatﬂglf eelbhechsrapi @Aght e

sel ected an at Qq a_s ica nch permtting exact

measur enent o{; 8 ltshepg‘éY%‘g? d | tf%n&%%tﬂ%&r@é‘ﬁﬁﬁ r?% | GARs Pe

A transporti ndispiaced whcdl bohttzo nshelifdaswentng platra Viasr faligosntt ons to

be noved to o fi i s provided for the pushing in of the
measuri ng sys‘?lg%? ‘3§£pééfﬂ€r% Wﬁl Ve undertakl ng the transport froma first

position outside the Etanserposto foseddwd fositibh icentainede bperfed

chamber and arsegonghgdihye IPM Nghd Nehe supBRASUTEY YSTRBL A ROSi tion
aligned in relation to t he t ool The rreasurerrent can be (%erformed

W t hout 35 hlﬁ‘a%*ﬁ"?h@eqlhel%lﬁ dlsr‘?é:ond chamber RBRECJRh AceriAIRIE are

used for aCtI&BézhEQr,a in udﬁ\dhcetﬂe)rtﬁlaﬁ@f@ﬁl Bg tthe subhstosimumiddes espect
to the which is .contai (glsn n the second chanber part. The

devi ce i ncl ud %kﬁvop ??%I% nﬁﬁl}ft Qthich 1ie one on

The chamber 1s advantageously designed as a
20 vacuum chamber or can be filled with inert gas.

The measuring system includes various optical
branches with image fields of different sizes, the
magnification of a first optical branch permitting easy
searching for the locations to be selected and that of

25 a second optical branch permitting exact measurement of
the selected locations in the measuring planes.

A transporting device which contains different
drives for positions to be moved to one after the other
is provided for the pushing in of the measuring system,

30 a first drive undertaking the transport from a first
position outside the chamber into a second position in
the opened chamber and a second drive moving the
measuring system into a position aligned in relation to
the tool. The measurement can be performed without

35 hindering the moulding.

The data ascertained are used for activating a
device for displacing the substrate with respect to the
tool which is contained in the second chamber part.
The device includes two sliding plates which lie one on



WO 00/.73035 - 3- top of the other, are

novable in relation to each other parallel to the plane of the
substrate adjwstoef3cas of whi ch an upper slidi ngeqt ARROGHIZASRS as a
chanber - cl osing el enent. - Jhe upper sliding plate can-

preferably bgj 5? ClﬁgpgghéP tg@%ﬂﬁﬁ#ﬁbf@ fﬂr¥%ﬁgfﬁd% to .each otheh®

upper slidi ng can, ort a first part of a
heati ng and cl@@t@hbehn?:@ the pla%l@ﬁ §h§eéﬂbﬁﬁ§aﬁﬁaﬁ§3P§FK‘Pﬁ§ fstrate

is fastened. df which arfOipS&anglngihhe peitahtsfvddeaghamgtambdhe
chanber may hayve side wall parts which provide a seal towards the

out si de and aftPtHeFEetFR bdj ust abl e in relation to one another in the
direction %f the Ptk usmlﬁ;beil tyldindie mhetbercarar tpreflérably belt is

advant ageous |§ %{dit@g' deron‘&%/ﬁ? %%“ﬁr}lgr 1attes circunferential surface by

a cylindrical &steféd in the first chanber part
to a pl ate- shapedle@dyupper slidinghe pdledee- sttaped HodthenBotRy in

connection wi tsgpsQrtaaS%eeQé BaLE e% a Iia%%ttll% m R 1i1hG l’!ﬁiltt on
For renoving materital fromt tool, the tool 8I der may be

encl osed at tH%*F}ét%r%t‘Pcurln%l}??% i8F d:hd’er?ﬁﬁls&lrﬁﬁet ¢8I faghrRAd: s

di spl i’iceaqu e | Wit hFdfs.esmhgtmgt hené 0@1|e1@(h|tded5fl rtﬁi&ecﬁhmbﬁtl ortrof f the 25
mut ual adj ust |t of the supposts L emying, the ubst r rom
the tool follb 8 ¥r E’ﬁé'ieersnéie PARF Sy g%?{’jcf’ﬁ?“a #4 To
ensure great towaabsl ithy ovibsidei and gire themsklvetiabdjystebdeofin he
device, the nmpasurifg Systegye 30 né?]ﬂ? :?' SPA acilg demi e tJfl ‘;t'brl{eztfl i d

chanber part may contain channe a tenperature-contr
For establ i shpdgushebililed %%atth%lchaéfl%ﬁ Fasthisp bet ween t he neasuring

system ang the tool, heoks f@KantagBdigi & h& Of685PBdich@yse@apad hooks
of the first 35 chanber art are ?ast ned to the nmeasuring system.n
the upper regtbh oFlFﬁémf-g grtlal surface |hy; g Hb‘{‘/%ﬁrﬁaz]geott%o]lf t he
substrate h608BF | SREishStipp@bktagetiayar tard fa ramuldalbe rmptaart ato
a plate-shaped body.
The plate-shaped body may be in connection with
20 a second part of a heating and cooling unit.

For removing the moulded material from the
tool, the tool holder may be enclosed at the lateral
surface by a demoulding tool, which 1is displaceable
with respect to the tool holder in the direction of the

25 mutual adjustability of the supports for removing the
substrate from the tool following the transfer of the
microstructures.

To ensure great stability over time of
individual systems of the device, the measuring system,

30 the displacing device and the first chamber part may
contain channels for a temperature-controllable fluid.

For establishing the fixed spatial relationship
between the measuring system and the tool, hooks for
hanging on correspondingly shaped hooks of the first

35 chamber part are fastened to the measuring system in
the upper region of the latter.

It 1is also advantageous if the substrate
comprises a supporting layer and a mouldable material
applied to the latter.



applied to the latter. -4- A
tool for transferring structures into the noul dable material may
al'so be appkwbpedo/vso3she supporting |ayer. pCT/EPJ1£03438
subject-matter of the invention also4 5 includes a nethod for

transferring mcrostrﬂcttu(goe ffr(}m ? o% Lg:b% <at ey ch_ulg to be
an t S

structured, with suppor trate ICT’l can be
adj usted in rapaifehleo Gwé'—%:rl@tlhermim aaéIBPectbieon applieduyl ttong ¥ie an
al teration of shpgogishanegydet ween the 10 tool and the substrate. A
positioning, required for the | ocat lonal |y _exact, transfer of_the

m crostruct ures, The hSUbGestr RS tRRi o1l s~ FBCbe 1VERHGPed W Eh
respect 5 tht':t]ﬁdéQOIa methogpl &ve tlﬁaheiféttmgtmlmhd>£tmﬁdﬂtalres fitgrect i on

of adj ustnent _of e.supports is directed 15 vertlc ceriai ned by
correction vafud® 1H 3 H subs%%%??i‘ﬁﬁll% lsd«'actoerbrﬁ dmycbél?refa(ff ewﬁ?%tance
of the msoppsttactiore ﬁh@ntaoﬁratamdorthmesslub’smmethehng:an b¢ or ned

from measur ed a8 hEERH" €O tl'a%@%nOftér%h%feéﬁsgllger 18 CROSAIHEEH{ &S On a

first structur Strate for | east one further substrate to be
structured. resulting 8 jafcrddesationp @S thihsni g RaH RSEWLRR hehe on

the fi F_St1(§Ub%bbat %ﬂ&etli@@Sishbgﬁiraeé t heA”?b'éithT@Mmg, heqddidd ofet |y
ascert ai ned bg‘or tran? m crostructures for

forming corre oﬁofg 98P§i¥ %F‘CFhErﬁ’6§ £F ok nbhe MLCTOSTIUCLYEES o
posi ti oni ng accutheysubstoabe whpcbvid to betsttuétmtél@rwlthner@szsectt ons of

mar ks on the bs t | der t or 0 | ues
before a ggbs 1?gt :tc?osl qulceg oﬁ?&l?heﬂgugzlr ratenholg &’ﬁg%}l el
Finally, it idizpstiatvant agdaugtmentaquer thee suppowhf dilfg direciked

substrateys as %Hﬁbagdyp@él tls@@s t@fined btyh%gm@&%nmﬁmtsr UEd T €§e and of
the marks are used as correction val ues for the, positioning of the

substrat e whi BRSLE1IPBIBE/ r eIRd@TV@SE sthVict fPE€d 3BLStIRFRAf Odr .
Wth the prespatrbpYenttone tfwominehamgerblen thdspahbetratéan%@ﬁm@ of the

tool in r6|at|09m%8 %ng measured structure positions of transferred
microstructures on a first structured substrate for at

20 least one further substrate to be structured.

To increase the positioning accuracy further,
on the first substrate the positions of the marks may
be additionally ascertained before and after the
transfer of the microstructures for forming correction

25 values for the positioning.

If the positioning accuracy is to be improved
still further, the positions of marks on the substrate
holder may be determined as correction values before a
substrate is placed onto the substrate holder.

30 Finally, it is also advantageous if, after the
moulding of each substrate, ascertained positions of
the moulded microstructures and of the marks are used
as correction wvalues for the positioning of the
substrate which is to be respectively structured

35 thereafter.

With the present invention, the unchangeable
spatial arrangement of the tool in relation to the
mouldable material prescribed in the case of the known
technical solutions by the structural design is no



noul dabl e material prescribed in the case of the known t echni cal

solutions by the structural design is no WO 00/ 73035 | onger
appl i cabl e angb tdei73gnes ual alignment is ensured Vg Ty HBAY gB438 Ssi on by
ascertai nment and mani pul ati on of e posi ti onal rel ationships.

The inventi on | %%o }pﬁ({pabai ned hrgmlrre r@q}u a%bgelln%\ﬂtwltsh erne{%lerre%ce to

the schematic® asic
representau<MﬁuhoblgbamrecxauﬁmebYa@Sgﬁrtalnm%@tdang|ﬁ&ﬂ%ﬂﬂhﬁhﬁmWes,

Figure 2 Shog?ffkﬁ%”ﬁﬁg%%;dﬁ%ﬂ“%@ﬁ%%@@d@ﬂ g of a 10 neasuring system for

the position determ nati on of sel ected microstructures in a I ane,

Figure 3 shows a devite fHveanamdpors ity h%@%@q%dn morg, ded@dilnt o t he

nmoul di ng regiwenand waiih ofrdfftirencRdi €8, the Fé@hBatiShavawirdgVi g for
di splacing a %gb trate to 15 be nmoulded in relation to the tool as an
i nt egrated W %&ponent part of the Ilower chanber part of the
noul di ng instEiqatéon]_ shBwgur ea5 demixs a pleamesertabiothe abvi e

according to ; £%%10nlfé¥)mé?ﬁaﬂﬂa nﬁc&%%$§ @u§ggstrate hol der with a

substrate res I'n he upper chanber part
of the noul di hggure |%st%¢¢%§|om PerSPeCthGIrf&Hﬁ?%ﬁﬁ&?Uﬂbnth@fnodid|ng

I nstal | ajigon ﬁéasﬁ@ﬂﬁ%s%? s@dmi NEdd gwne ]poéh.tlf&ﬁhlf ral?!@e%mﬂiﬂﬁ%ﬁs o part
2 which is fixed to ramewor k and a aoRéP which is adj ustable, to
I

whi ch parts aﬁe%&ﬁﬁﬁ s W ugfgines ih Dfrange 5 are fastened. The
flanges 4, 5 Begwee 3 showst he deeduel FProftreppesirttany IHHengnecdrarierg part s

6, 7 30 of a ab cngﬂp Mo in.the ne t _ex a
enbodi nent is gé5|gn%d<%s a 3%%&3%1@Pr§€39g_ ﬁstggg ? EHPL % %%%Uun1
chanber, howeViguren éhahbes whiddvicsn BHer displaciugwat ﬁubﬁéuratgasto for

exanpl e, qiss aﬂ)éom%‘d'lhégl €n reﬁ.QElHRmt@I NghPULRBICS s 33n integraldd) the
cooperation devi ces represented, such as a device for
force neasure%%%@on%ﬁﬁ part of the lower chamber part of the

moulding installation,
Figure 5 shows a plan view of the device according to
Figure 4,

20 Figure 6 shows a substrate holder with a substrate
resting on it, and
Figure 7 shows the upper chamber part of the moulding
installation.

In the ~case of the moulding installation

25 represented in Figure 1, a load frame 1 supports a part
2 which is fixed to the framework and a part 3 which is
adjustable, to which parts an upper flange 4 and a
lower flange 5 are fastened. The flanges 4, 5 serve
for the securing of oppositely lying chamber parts 6, 7

30 of a closable chamber, which in the present exemplary
embodiment is designed as a vacuum chamber. Instead of
the wvacuum chamber, however, a chamber which can be
filled with inert gas, for example, is also suitable
for moulding purposes.

35 With the cooperation of devices not
represented, such as a device for force measurement, an
evaluating and activating unit and a device for path
measurement, the part 3 which 1is adjustable can be
displaced with respect to the part 2 which is fixed to



eval uating and activating unit and a device for path measur enent, the
part 3 which is adjustable can be di splaced with respect to the part 2
which is fixegot®o/73035 -BeT/EPOA fE3438NMEwor K
by a drive integrated into the frame 1; 6 - whereby closing and opening .of
t he chanber i S e a o a cumny t
controls, %%ag%amﬁwgpg %«fpoa{lugem%rg{o&%ﬂ&i gl(rij'%<§l EV\%I ?ﬁ%%s nJS fixed
to the framewsh&rébyr allatsioy t entheogrring @M CThhe chiagbgd] us® aadand

serves wWth thg deyige f@g fg{,ggu t ind BRI ORI a f Qg NBH Y abdhthib e def i ned
force betweenptﬁ © |caF1 ll% fixed to the frarrelv\ork and the part 3

par
whi ch is adj usRb®¥ealig, the qutltll§n|lﬁ*ﬁed‘?§télh3¢ eR#Bent? t BPACRerison
skilled 5 iﬁlké@ abttheatfrtaﬁ@w@akt iR wailehibs ftbxwet Qaatﬂte 3 th‘fd‘h’:IrTEV\Drk

and the part é: dju bl e can be han .qver _in t)ﬂ
arrangenent . ?s Midfhd ey émaﬁg ri TP S5t &8, 7tﬁ'l%eb ea%&&. B‘éﬁ rlqoefurther
detail in Fi guees@remsnpl é@Ecknam’EaIreimg/adoI@fined/\af;om doai:waﬂ:n |tEhe
framework 9, updesls i d r chanber
%Dgt 44 %&1%% %% the! ¥r ﬁé&@ gdafh9 the | Qﬂﬁ: ¥

part 7. The e nmeasuring system8 serves th pur pose of

movi ng th@hltﬁbté$ @%I‘é)s'ﬁi%l%ul di ng regi on between the two 20 chanber
parts 6, 1o when the ch@n@gr ﬂnﬁné@ﬁ%’te&@d éibitdé?ft to ht p@&%‘o&h é‘iQlelSedll .
provided in the %gl H’)@ nmeasu g afl 8 haye t heir
ends bearing $8rf sa* tv\/ﬂ:l h BRECsHap¥ l& d&SFoi b be¥ing in
a way cor fﬁamemlrng atnd ht&mspbetl &l wheahi ri@ sanijxm:teﬁoﬂe’s oanzsoehooks
14, which are t he er the hung-in state, a
defi ned posi tlfgﬁa?e %’%l olnllls]htfﬁpjé)]i S arfﬂaé}xg%%aegxl i'shed between the neasuring

system 8 and the Rppeeasitinge fystethe §owero r dag ordedcnihededsuri ng
system 8 {has ?ﬁﬂﬁ@?eﬁ'e%ﬁﬁlm SNk NGy £l epentis %’laé’@'ﬁ chn3Q restowible

p03|t|on|ng el enents 16 I n a three-point formati on durlng t he novi ng-in
and novi ng- ou¥aBperEPi dntobllanframewiyrt ndr nE UM GRF st ¥ & ot T
framework 9 apd fastensgeduerhbkylahvee ichafBkat pamtt 0.t hernsndesdayi tho

The measuring 3vshem2akt2thh SOTRERSE® 23RN W) PR PP! ate 17
the latter into the moulding region between the two
20 chamber parts 6, 7 when the chamber is open and out of
it again. Hooks 11 provided in the upper region of the
measuring system 8 have at their ends bearing surfaces
12, which are shaped as a three-point bearing in a way
corresponding to hemispherical bearing surfaces 13 on
25 hooks 14, which are attached to the upper flange 4. 1In
the hung-in state, a defined positional relationship is
established Dbetween the measuring system 8 and the
upper flange 4. The lower region of the measuring
system 8 has hemispherical aligning elements 15, which
30 rest on positioning elements 16 in a three-point
formation during the moving-in and moving-out operation
and align the measuring system 8 on the framework 9 and
consequently also in relation to the underlay 10.
The measuring system 8 itself comprises a
35 housing with a bottom plate 17 and a top plate 18.
This housing can Dbe shielded against external
influences by a cladding (not represented) on one or
more sides.

An electrically operated mechanical stage 19,



This housing can be shi el ded agai nst external i nfluences by a

cl addi ng (not represented) on one or nor e si des. An
el ectrical |l y wpas@t®Eb38chani cal stage 19, PCT/EP00/03438
-7- whi ch can adjust a stage plate 20 parallel to the bottom pl ate

17 in two di rgethons of Hagﬁ%nt st'taé% pla@@rwdb%hﬂelo €acht her is

nmounted on the bottom he stage pl ate 20 serves as
a support forPftom Rpakarildg #ﬁcFU@céﬂéeﬁ?lOPﬁe Fbj BRYERN D 426f i#fi ch has

an opti cal axporieriiiyiect eto peapantitid@r iy woted drespret Wortdre bottom
pl ate Aga %el nj ng, whi ch cannot be seen in Figure 2, in the

bott om pI atea ks ensures the passage of the beam necessary for measuri ng
purposes. 5 The necharliloal stagagplat® #dGosdewesi asites suppeent fak reegi on an

Openi ng Provifed Lofd MecHuanse. o olbeoBIZE B0t bE BRCRLIGS S es

unhi nder ed novenent ve ver t e entire range of
nmovenent in 13t hePdieekt i kLS ofOT@)véﬁﬂﬂCW Zerpendicularly Awidh ned

posi tioning ofedpectreelantial b%tt%% plaé@ hakes F?»Jnac6pé\h11|9g} hQJl‘ﬁ.'dil of the
equi pnent sof t war e, veral | __ hei ght

measuri ng CERR o OEpeS P | %nacqﬂgé%zré?d gy dThehfr tﬁ’&‘ Hl%t§0 17
hori zont alo di éresiited ﬂmtﬂs&sameaslm Vbddm rrﬂﬁjw‘staztyo for ntdwsurdbjective

24. Fol | owi n t he defl ctlon ti S 0 t
di rection par%‘?f%‘?s?o theﬁé? ag Chakl gt Stag&ﬁe&% nfg( h%s? I#Itql At nto t wo
separate opté¢emtral rbganohesy eaemm mpwhdednt@mstalmmm% 25 and

25 26, respegtdvel Yo #Petrﬁ)é’séﬁé&{hgcg Sé’i%“xf&é %quicfeazte%d n@(felrbentd%?hed

lines. Different magnifilcations are u t1 cal ranches SO
that  easy %lé%rehnﬁ@»w?o?‘l ovVeR ct#’@sterru‘b&—tﬁ-e’éa%geaom BRZETEBed? i s

possi bl e 16i t hie dirddigordd e movietletitoD, tn@ first CCD canera 25
The 30 nagnificati O&O%?%ﬁgﬁa econd branch i exac

. n%gle sucp1 t hat
neasurenent of the p r &PE-6REAMEs odff € PRENEPHGRL USRS the
obj ect i s posk?®btxkes tgiliard heth themmage bifelttieotgtihpmertosdfGCixeanera 26.

The measuring nicrosggpel%% Op853£§flV“tﬂkaht of the measuring

microscope 23 1s achieved by a beam running in a

20 horizontal direction on the image side with respect to

the objective 24. Following the deflection of the

optical axis 0-0 into a direction parallel to the stage

plate, the beam is split into two separate optical

branches, each of which contains a CCD camera 25 and

25 26, respectively, the position of which is indicated by

dashed lines. Different magnifications are used in the

optical branches, s0 that easy searching for

microstructures of a viewed object is possible within

the image field of the first CCD camera 25. The

30 magnification of the second branch is made such that

exact measurement of the positional relationships of

the structures on the object is possible within the
image field of the second CCD camera 26.

The measuring microscope 23 operates with an

35 illuminating system for a bright-field/incident-light

illumination. The light is provided by means of a

first fibre-optic cable (not represented) from a

suitable first light source. In addition, a ring light

(not represented), which is fed by means of a second
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illumnation. The light is provided by neans of a first fibre-optic
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addition, a ring light (not represemed), which is fed by neans of a

second fibre—éﬂ@i’ﬁ;ﬂ 0@%& e Capl & (NAly X equrasent edrdd 0 34%{&1

suitable Iight source, may be attached to the objective 4.
Consequent | y, Sutfabligel B9l FRRK<ei Ml iR idlgrched tq it SRISHENHRion is
alhsobpossi bl 624%5 cOnsequérttJf:jw; baescﬁmhn@ie aC|@%ﬁf}|:-yfiémTiliEicgihdee1t2-that
the bearing surfaces, 12 provided at .the hooks .11 have not ches 27

FhsRer bie:

aligned in a %fhl?rhejys aar]ésooﬁossestl inrelation to one anot her
by approximately 120[Err¢an Bk seent horhenilephéyi cabmalfiguirag 2elt@vnt s 15
attached 1o 1 bge 18.a0pRASILE £3LA8S 107 iRl Ot PLAL enddys0nq algent s
fastened on orie side an two el'enents are]Ta'stene.d on the opposite

si de. notchres r dhspbigned He\d deanndiensl iWdaldy they esethtaddset in

Fi g;lr e73 c?npihsgglralﬁgoﬁndﬁ] | &ve 1%@?*&1@@15 eﬁgd ab@rbh@mé%elgoww. c?amogr _

par : or __receiyin e ile r amewor nd. pneynati.c drives
e 28 Thint; heplsPReai oL 8 uRToaser RBORES pote S5EAGTER 48 righa he
nobil e 10 freppust ke 9sbbeshe funter Iyt thih fpbate@ pay kbng pdsmentn is 30,
|ying outsidg, fhe. Myl dlag o 'a&ﬁ} &t 86@3%:1@9 al@t %ra@%%ln% € oSt tion

31, which afready "Ires wthin hr's™r éqgi he Second
drive 29 undethakespo$icte raidpor t fromthe internedi ate position 31

into a hanging-in PSSkt i ey | Lch Iegsr be
hung 25 by its thksAl%g%ltrll%%@{ﬁgen%o%iﬁﬁ %C%ﬁ%?le uppeﬂrw?}f%ﬁ%}lwﬁ.
The noul di ng tRsFaPVPaei 8n COBREAPRS thet Nedesway 10, dretseedpdid theas a

further subdeybher acdbspbaci part Tevi e6r33racedtrdhgy tdeFi gwiesliet and 5,
with which a 30 substrate 34 to be ul ded can % agbgsteg En |.ane
per pendi cul ar %aW‘l‘"ﬁr]Fe pettc t BnFH@agESSlcﬁd‘vcﬁsre fo p thghgﬁ"ltanber
with respect tiniwet @6l stenoidthe Bugpoee of 7dbyplécing the mobile

framework 9 on the underlay 10 from a parking position

30, lying outside the moulding region, into an

20 intermediate position 31, which already lies within

this region.

The second drive 29 undertakes the transport
from the intermediate position 31 into a hanging-in
position 32, in which the measuring system can be hung

25 Dby its hooks 11 onto the hooks 14 of the upper flange
4.

The moulding installation contains in the lower
chamber part 7, as a further subdevice, a displacing
device 33 according to Figures 4 and 5, with which a

30 substrate 34 to be moulded can be adjusted in a plane
perpendicularly with respect to the closing direction
of the chamber with respect to a tool denoted in Figure
7 by 46.

Of two sliding plates 35, 36 which lie one on

35 top of the other and are movable in relation to each
other parallel to the ©plane of the substrate
displacement, stops 37 are provided for the nupper
sliding plate 36 and are respectively brought by
pneumatic cylinders 38 up against a drive unit 39,
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39. The upperpski€idgs set%?t %hé6d§§930hh§ta3'90\Aerrh@ardpp4& of 1:adigat i ng
and 5 cooli ng%unlt ch is necessary for the noul d on. which a

substrate hol BeEta1 3ibs W%?F a d‘P‘"i% p‘”"-'tsu"’c%tPgteiL hBFagfmﬁl afhe
substrat e 34, copblthg asieanwhéch 1§ezeébé§mflg®tfetﬁe aeUNHi%eS and

supporting |a 2 and | d bIe t bef e vvlththe
aid of 10 ¥| nd"%elcglrrentsuf%tra%faﬁqer er}a é) afLS( ?uggﬁr esen@édg1C may
be additi onal Syb@tmftdeldoldftlsufal,l ythe mmmﬂa idfg whidhayers 4@rcdissi sts of

a structured geLeripbn pUcH:aSe! Ofompri LTI &) I;?or ey aldydiograniceal |y
nt C

structured ceranic plate of a Structure II‘CUIt oar
| f the materi@l ™23ldable patasipded @nO@@tHDe ’S‘P%Ie‘élt]iltthg F3Ssi e to

repl ace tihe Ss‘pﬁﬂxﬁél régeh@a% 44. 42 Lta\zte&aﬁuréf@;sstngt represented)The
upper slldlngg addltlo of form ng the | ower

ternination of®Y cﬁgﬁﬁgrwn?glyl PrPRe Eﬂanbé]rsualiﬁ%petrhﬁ in IRfacuum
condi tions, layénr ¢2schdosishs cdif tdes ernarteursl amtdreraAct isnge arceforact

on the upper 54( pg plat h%%g‘iﬁeth;o%g%\gﬁléraﬁﬁph%rﬂr%ct relll €S540 G o TO

excl ude an undesiTed defo tion O anber to ensur e a defi ned
relative posiPl@‘ﬁeo@r% strectungsd poindiedg ciirguas bgsrd.36 in relation to

each 10 her, the uppetngl 'ﬁﬁ&ﬁlat £3 36 Caf, bgePngyMRid£abhy both ¢! anped
to the Jlower, sliding plate . The force necessary for this is

produced by f8ifePnedfatisc Poss%q nefer §8B52CE o SPBNSHPPOTEREY ovfeXs| i di ng
plate 35. 30 42 by a fuiehdorieslavail able at the thrust rods of the

pneumatic cylinders 4 |s transf rred b ur appin te 6 onto
the upper sliding plate 3B® s1iding Bfalan £620B5"dne 2 Bhal

task of formlng the lower termination of the chamber.

20 If the chamber is operated under vacuum conditions,
forces for which there are no counteracting forces act
on the upper sliding plate 36 due to the atmospheric
pressure. To exclude an undesired deformation of the
chamber and to ensure a defined relative position of

25 the two sliding plates 35, 36 1in relation to each
other, the upper sliding plate 36 can be pneumatically
clamped to the lower sliding plate 35. The force
necessary for this 1is produced by four pneumatic
cylinders 45, fastened to the lower sliding plate 35.

30 The force available at the thrust rods of the
pneumatic cylinders 45 is transferred by four clamping
plates 46 onto the upper sliding plate 36.

According to Figure 7, the upper chamber part 6
contains the tool 46 which 1is necessary for the

35 moulding and which 1is enclosed on its circumferential
surface by a cylindrical tool holder 47, fastened on a
base plate 48 in a sealed manner. The base plate 48 1is
in connection with the upper part 49 of a heating and
cooling unit, which is fastened to the upper flange 4.



Accordi'ng to Figure 7, the upper chanber part 6 contains the tool 46
which is necessary for the 35 noulding and which is enclosed on its

circunferentiwd oo/7sos$ace by a cylindrical tool hol deerARods3438d on a
base plate 48 in a seal ed manner. The-bage-plate 48 is i n connection

with the upper.pagh 49,0 g, beallig, a0,  enSQElAdKE UNIL. MLGD dsd ast ened

to the upper ange 4 In the
present exenpiiavycenbd@i nkat , addifehonaing contaimsde B0 iraddirrohal |y

contained in &Hgmy@f)e art echas@e&hpéﬁtdéme& wh Céhzﬂﬁ\ércedékﬁbm r
denoul di ng tool 51, which can be di sp aced eparal lel. to the Irection

of the adjust kept o?lthewéhﬁ%egafbar]?% 6dl~°f'P aced gR3FEEL het oo'fr ehol der
I47 Wlth amf aﬂﬂﬂé@tm@:ﬁoefetﬁa adjuﬁgﬁ.bhgg‘dfl Eh@dtdn@mibgaepmlr@tsle 6;,8 Bnd the
ateral surface er emoul dinhg too rns a
pressure chanﬁ@?lf’ﬁ?ﬁ W?cﬁo ‘%%ﬁé%lﬁa%%el ‘%Jol‘%’ 19 T8N Jl*%rs A glés) | ed

t hrough t he bmaehphadielzl’so tHéebase mkaball 48 ngnd t Do l&ﬂerammad:fas on
its end fac MO 1&et } a alg 154, hea in a
seal ed mannersg al nsttolg%e ﬁtdeegglﬁ }A#%%eae@g?#@m% }:Oéf 5%0 der 4f§an
agai nst the oH-’F@ﬁS’éWl n§hpEREYsuring®e ofhidh tde §p66ve hannethj sfahsures

that the demodbebPesto8! air isl 16N tARRIRYIE thkepdde pistendel a mpeumatic

cylinder. The nge of ve ted in one d|re tion by t he
base pl ate 48%{’%“5‘& ’?‘ﬁe B‘?ﬁ %ﬁr ec‘f"g’il&}? byast op8 1t S(n%’? serft ed) .

Rest ori ng sprpagsethddnr &ar esett ed) piyipgmmsd tﬁ\@abuﬁyéosaoe:ﬂré)r ingiang the
demoul di ng t ogl, ?&d manRBEK '&&%sltt Sch%osiéé[%Palofsuﬁ% é‘f& fhae %cgoef;i ng of

conpressed air fias beeh endé denou evi ce erves
t he purpose oholderséparadi rgatines ts st mt@r34:ylrmﬂrm¢@lt cﬁﬂrﬁﬁezeafcn%r t he

25 moul ding prac §%oveb352t he Tﬁi@séﬁéufes?"ﬂhgﬁ' '%Qleprcf‘e%%‘%ﬁdm agadnst the

substrate hol der by the denpulding t , while at the sane tine
t he chanber |§1o§éﬁ operﬁte 11]&%d¥?‘?oﬂ15”é%p?%s%eﬂn%ﬁmaﬂﬁ @¥5indehg t he

det achnent Th@a&ah@el rﬁﬂ oﬂw@ﬂewt @st herspace fror ahag daeteerannt hey 30
:ggfte(rjat gwgfdgﬂ?hbggﬁt% gge 48 ané thl %hgu %ger dlrectlon %Dyacsetform ng is
(not represented). Restoring springs (not represented)
20 serve the purpcse of bringing the democulding tool 51
back into its position of rest after the feeding of
compressed air has been ended.
The demoulding device 50 serves the purpose of
separating the substrate 34 from the tool 46 after the
25 moulding process, by the substrate 34 being pressed
against the substrate holder 41 by the demoulding tool
51, while at the same time the chamber 1is open. In
addition, compressed air for assisting the detachment
can be introduced into the space forming between the
30 substrate 34 and the tool 46. For this purpose, the
space forming is sealed towards the outside.
The hooks 14 with the hemispherical bearing
surfaces 13 are fastened to the upper flange 4 in a
manner in which they are respectively offset by 120°,
35 so that only one is completely visible. An outwardly
sealing side wall of the chamber is subdivided into
wall parts 55, 56, of which the wall part 55 is
attached to the flange 4 and the wall part 56 for
closing the chamber comes to rest on a sealing outer



The hooks 14 with the hem spherical bearing surfaces 13 are fastened to

the upper flange 4 in a manner in which they are respectively offset by
120, 35 so t¥@to@myodme is conpletely visible. An cegyer®Eig/03438e€aling
side wall of the chanber i s subdivided nnte wal | parts 55, 56, of which
the wall part 5 ttag t I 4, and N 6 for
cl osing the cha On 88@% (g'gglf (glrl]élgges%a Qg% out e ngﬁ B Q?a[,_lté

- 11 - re@vonS@f anee admstehéerbéhepaetlves 1Bothel/\%1¢101paft?s each 55 56
are adj ustabl g fbesel vegel ndileé@éi&ﬂ be e@ﬁ@ 243 u%tt@%rnlﬂ& hesdigget i on of
the adjustability of the arts 6, Sl[anhe ht of the
chanber 5 isCharpapl Barts 6 7y Xh@%t?ﬁ%?ﬁ?e@f ft €146 are
bei ng grouf dedatrndol ¢ he noul dabl e material 43, heatl ng and cool i ng

out puts are introduc i nt t he .cha I r h| ve the
accuraci es necessar ye‘?% ge OStgd]jC&té)ltrgﬁ %I Epﬁg ra{| oﬁ% eb %heg pr esent
exenpl ary mewboel n‘E-ﬂI'ItOI npbet antu lgkaktle omathei@baﬂfﬂm ngesysnemﬁd of

the di spl aceregs eyl 66cBArantal LiedaRSkq ChambeIne AL, ar enpr ovi ded

wi th channel s Tor a rature- UI d, preferably water.
15 Fo@rﬁiﬁ§t aFRe, aqmee\fq ange 4a§f3uffﬁ§19§pe1i*e%ﬁ%$ﬁ)’é¥ for pdiie 6 has

cool ing qunnsaiuéie@aﬁ@unalher Qp@rdtlionlhein thaomsbﬁtar&@h@caﬂﬁm gned

as cooling bl corres

n
e morht U e coipoaiment spBSREaRE pREthr CIonEhe T BeRRArReY L SHSER E117 and
to 20 the top phat dispBaockneht deasoei BF asdsbEmth@ uppHre chamtsdn di ng

plates 35 BBrhaue SUblablgeq0ies Ofnlds ror! STELAMLA conl rol.

In addltlon t e f ufic n-al ready ment € eva I hg and
activating unt@nha@lhabhelfalwld)f PZ&fefnﬂbtlerMatt@%s such as controlling the

mechani cals st age B&r ands ¢ die-dTeagid 'f‘JQar?g\é’St@rBiB tH@rﬁﬁfp%ﬂ Nehdnifer

posi tions of the two directions of novement |
mechani cal stBgBt 19, havaferting ?Wqﬁ%r%tﬂﬁﬁjﬁ}%rﬁhmuq}he‘ql r stt€and
second CCD capgsrs 2B4 26reM td] s3Ui dakligndl | ABgecHps DLEGSivh E’gordridins and

controlling alln%QEﬁ corresponding channels. Temperature-control
blocks 58 are attached to the bottom plate 17 and to
20 the top plate 18 of the measuring system 8. The
sliding plates 35, 36 have suitable bores 59 for
temperature control,
In addition to the function already mentioned,
the evaluating and activating unit has a variety of
25 further tasks, such as controlling the mechanical stage
19 and the measuring system 8, monitoring the positions
of the two directions of movement 21, 22 of the
mechanical stage 19, evaluating the information from
the first and second CCD cameras 25, 26 with suitable
30 1image processing algorithms and controlling all the
pneumatic units as well the drive units 39 and the
position monitoring of the latter. The evaluation of
the information from the first and second CCD cameras
25, 26 can be performed, for example, by the execution
35 of the positioning and moulding operation being carried
out fully automatically. The evaluating and activating
unit may, furthermore, be designed in such a way that
the automatic finding of structures within the images
of the CCD cameras 25, 26 is possible.
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substrate 34 has beenopté the psaisetpark 34 Haxasean gute xubstaet eardl der 41

with the aid @f_the spri el ement s, 44, the chanber is.clo b

M usting . 2tred oRarii i PR Ay i fl e 3, B3P
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part 3 is +ABve i Olg 45,and; t he o da LAl are
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t hi ckness of FHeSABUPURbY eceVRE Rl 43 by the adjustability of the wall

parts 55,0 56 with 1lurig§peeistepeeehi i hethe ANELHAN Ipartd ead i ng of

t he tool 46 _and_the | dabl erial 43 co nces wth ., t aid of
the two parts™48® n&nﬁélg}% hgcor?é‘a%ga %dthe meglgﬁlaﬁgeuﬁ‘}att.erla’%he‘pﬁeor ce
ef f ect broughtrealmutchiyga Theurhdigthtadp fistthent clodmivdre par tti8ematey i n

or oughareal  Theutdiem tadp 65 tobent cindxl s
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defined presByYnghe fadiustaeiheen ofhethe walstparks4dandSbheri@ol 46,

so that tfw i ptepded to eabhUBkHEE.! T a0pf@ubdkes, PhatRat iR R £ hend ransfer
has 25 been conpleted cool i_.ng subsequent

i s9i on of EPSLL G0 PGHERBMOIMAONE TS Xe 3 COmmegLetnariddhoul di ng
devi ce 50, thenagodkdablre thrt eficalpahds 40 i sngepar atednkr orudtiag amd 46.
For checking Lhe, resulf Qf theUukding .ffect brought about by a
further adjustment of the part 3 and in cooperation
20 with the evaluating and activating unit and alsc the
device for force measurement has the effect of
producing a defined ©pressing force between the
substrate 43 and the tool 46, so that the intended
structure transfer takes place. Once the transfer has
25 Dbeen completed, a cooling phase and a subsequent
admission of air to the chamber follow. With the aid
of the demoulding device 50, the mouldable material 43
is separated from the tool 46.
For checking the result of the moulding
30 operation, the two chamber parts 6, 7 are brought to a
distance at which not only is the measuring system 8
brought with the aid of the transporting device from
the parking position 30 into the hanging-in position 32
suitable for measurement but it is also possible for
35 the substrate 34 to be put into place and removed.

The measuring system 8 located in the parking
position 30 together with the mobile framework 9 is
moved between the two chamber parts 6, 7 into the
intermediate ©position 31 by activating the first



30 op€eration, the two chanber parts 6, 7 are brought to a di stance at
which not only is the neasuring system8 brought with the aid of the
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the substratey ntog pl a ]gggjq d
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transportifng degteredndd heheeaseasumging syyifeam 8 eurﬂ:ermvedealw;gew thit.

The three Nookg fho. 5 ast enedyto (e JIRASUIL 09 BYSEeryS ehlelddhe ipper

chanber part e "o earing sur aces ocated above
t he bearing sartadesat®df adsiedthe bearimg shirfachsoks Iastened to

i ntermedi at e IEP%' W3 hdSks 14ch0%syﬁhem@alw@ Beekﬁléﬁ and {4 do not

collide 10 with one another. he ajd of the second
pneumati c dri ¢8O88N SUCh hghappithe fh%%‘év\o%k aniogle‘«{ he? Wath $Pelidsuring
system 8 i bweughbnentfotherhangi ng-in position 32, in whi ch the

bearing surfaces 12, 13 _are. | ocat ed |rectl 15, one ahave he Sther in the
vertical direction. % ﬁ the ©| 8wsr © t[hﬁ’eﬁ KR AR5 C% %5—‘
hangi ng-i n thepemalblbe\ |ﬁrarmnmlré¢ ea together wiAdhi gltilad |Imeasuheim<med

manner with r 0. 6 d S

freedom and %g%%%cgu %egrgug Ehté Bﬁ€ h?ﬂg%%\o%xgéépﬁeor{ne%%%n%
system 8 now a@@ghe§h& mgmgngsugé@qemﬁ 13 are located @xr%qatlﬁéarryu ng
out nmeasyd eNBALS,abde the NBESIH | BY SHIRd eReBth sall Nt@naadt {ch be n@%ed out

again fromthe regi on bet ween the two chanber parts 6, 7,
mobi | e framewoPRe§1REst TRer stP9RDe %Wé’&rﬁ PAECS t Re thehalf‘@‘?%bn‘? nnb05| tion
32 agai n. Theobewetiehanbetofplétdd. is adjusted together with the nobile

framework 9 tovargs,the upper gharber RAlie .t i Ledfiel ioning

tool 46 and in all six lines [sic] of freedom, and
20 decoupled from the mobile framework 9, the measuring
system 8 now assumes a measuring position.

If, after carrying out measurements, the
measuring system 8 is intended to be moved out again
from the region between the two chamber parts 6, 7, the

25 mobile framework 9 must firstly be brought into the
hanging-in position 32 again. The lower chamber part 6
is adjusted together with the mobile framework 9
towards the upper chamber part 7, until the aligning
elements 15 come to bear against the positioning

30 elements 16. The coupling of the bearing surfaces 12,
13 is discontinued, after which the two surfaces lie
one above the other in the vertical direction. While
the second pneumatic drive 29 undertakes the transport
into the intermediate position 31, the first pneumatic

35 drive 28 brings the mobile framework 9 with the
measuring system 8 into the parking position 30. When
it 1is moved out into the parking position 30, the
elements to be transported must be in a sufficiently
large free space.



efenenrs 15 cone to bear against the positioning 30 elenents 16. The

coupling of the bearing surfaces 12, 13 is discontinued, after which
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moul di ng oper aklian i Ading ddédat iy be&&fﬁfgatﬁw Qéﬁﬁgﬁlﬁguw@ngct ual

nmoul di ng operation. The respective substrate can
brought into ORErREdGrred BOSI tTIIPSFEIVE e§B€§Fr?Betr?é cant §&emeP8n t he

basis of tbhe h;%@fgmn 160Q At Bsquire ASSES 1tGidiedvith SEespddt t@Oﬁhél oned
noul di ng can achi eyved. Struczgg §¥ﬁ{eﬁ¢nt on_t he to can be

transferred t&oPﬁe H8ul B8bl EPGatRFT T opgtl QQacFPﬁr ingiPeS
pr edet er m nablaszdeatatinedal Ewsittloat positioned Fawulddagryiaen obé

Teasurement s s Moyl st ILELPSLTYSLUces O the MBS BE QrOnnExi Sting

mar ks 62 on the substra e neasurlng m croscope 24 is
firstly broughrangsferree ms@suthag §©§ﬂd3bheanma2@rl% bsééueﬁ%t? mded with

the aid Oisth%xrg%%h@nbfi@he%taéﬁgnable1%@&@101&5&9 S3PRordd .ng | ayer 42 in the
di recti ons of nmovement 21, 22, until the mcrostructures 60 to be

nmeasured, the marks 6¥°8r tﬁé‘rﬁé’llk’g 62 Wle saMaPrements,cyfhg t BRes pl ace
by raising angilceeetirngtihbes! @eer e miskdeslpart dh edhetiteg amatkshe
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24 is firstly brought into the measuring p031tlon and

20 subsequently moved with the aid of the mechanical stage

19 over the supporting layer 42 in the directions of

movement 21, 22, until the microstructures 60 to be

measured, the marks 61 or the marks 62 are sensed.

Focusing takes place by raising and lowering the lower

25 chamber part 6. The data of the images recorded by the

microscopic image formation of the CCD cameras 25, 26

are made available to the evaluating and activating

unit for further processing, in particular for the

positioning of the substrate 34 with the aid of the

30 displacing device 33 required for locationally exact
moulding.

For the positioning operation, the clamping

between the upper and lower sliding plates 35, 36

brought about by the four pneumatic cylinders 45 and

35 the clamping plates 46 1is discontinued. It is

advantageous 1if the positional relationships between

the marks 61 on the supporting layer 42 and the

microstructures 60 of the tool 46 copied into the

mouldable material 43 are prescribed. The evaluating



un|t f.or further processing, in particular for the positioning of the
substrate 34 with the aid of the 30 di spl aci ng device 33 required for

| ocational | y weagt/7303%0ul di ng. For the pogmt/gvno%p34&seulon
t he cl anpi ng between the upper and hewer sliding plates 35, 36

br ought' abotit by hBE: LOVENEHTR! g GYLnderastd 30 b o oo i ng

pl at es i 1% drscont Al ageous 1t
p05|t|onal reP@ﬁlbh@h@p%Ob@¢wE%h of thmesmbﬁmxaEﬁ.3ﬁ1ﬁ&ﬁi%ﬂﬁﬂxﬂﬁlﬁﬁﬁlayer

42 and the H&@f&é&r%&ya@é 6Q10f {hent 0@k 46 GARIsednicRt 0 dihe tn
nmoul dabl e naterla 43 are rescrlbed. The eval uating

- 15 - ando&Rt} Mt Fﬁaréml@tﬁ% RRERTEAPRBT e 1Bf té§| Gl rfbmflrﬂamg

EolsiOI tions 3o bpeﬁ&‘tl@fﬁ tbe SHEShﬁ@ﬁ:@saéuéaﬁtéﬁedloolan'dhﬁfor tieubsdries e

ol der 41, aSSIS ocC on- coordin tes
ascertai ned |§ith%n rilgl nﬁﬁul méor %fhc?p gr |sor?2f’or %i%enfm%er%fsi Tudtlres 60
and for the nbBh&sactivéttiomandfi theeddive hnntshé9nar@$didrxnﬁjuﬁlts

erformn t i yat i f i u S
29 deflnegby t e??fgg%tﬁg ?%eg g%??ﬁgﬁ %%e $J§it%%n (% Q&h¥§§q%¥$for t he

upper sl i di ngspPage 3b ﬁpé t@%euPBerberbyptlﬁéef o?‘@e agre tg‘é ffeumat i c
cylindersic 38proughth@iebyhé heoridst s it @ ol glegurdslt W t aymﬁdéubst:rsa,t e 34

is p05|t|oned n the ansl| ati onal rdi na es a d i ng
position wth #%E%%Xt % st58%e4%41?%§ 4 etgﬁriwpéﬁrﬁi ﬁ%ﬁsurface
of the slidingsp@@Seilaﬁed15113ﬁhe trﬁnblmmlm@altbeordéaatesaandnJJDf t he

[ I | 36
STt ol |y FenPADLaTp oPG aRat Gt Py orb che *ppdl 1del uf

cl anpi ng bet weéane heatppbel akel thﬁwﬂurfac%l¢ﬂltﬁﬁ[ﬂkﬂdﬁﬁQHPl%%ﬁ%t%&nIlzes
the positimpn 9§ the 20114RPRY Sfﬁg'”@e§%€§€%€¥8n of the prd&uSE

position can be_checked_by deternlnlng he coordi nates of t he narks 61
on the suppor E¥rgPfayer 38, the Rﬂﬁﬁ?lQﬁﬁﬂﬁltFﬁ UPRET \idy-d1Rgr ARt e
described.  3bfis irARARANK aiLintairRpeal @dtRESdehan wedighit)g péfdrd he 25
displaci ng deyi.ce 33,15 L8N Shing petween TREM Lfi5e21 4 O S5O A ng
sliding plates 35, 36 stabilizes the position of the
20 upper sliding plate 36.

The set position can be checked by determining
the coordinates of the marks 61 on the supporting layer
42 once again in the way already described. If
appropriate, a repeated position setting with the

25 displacing device 33 is required.

With the solution according to the invention,
structures or objects contained on a support can be
transferred with very high accuracy to predeterminable
locations in a plastically deformable material. This

30 is achieved by measurements of the location coordinates
of the transferred structures or objects or of existing
structures in the region of the transporting area and
subsequent positioning of the region to be structured
with respect to the support according to the measured

35 location coordinates.

The measurements in the region of the transfer
area must take place at such locations that the sensing
of all the displacements having an effect on the
location coordinates of the transferred structures or



structures or objects contained on a support can be transferred with
very high accuracy to predeterm nabl e | ocations in a plastically

def or mabl e myg@ro@y7303is 30 is achieved by neasurenmmntsEmpdotdmigcati on
coordi nat es of the transferred strugigures or objects or of existing.

structures in the region of ;the transporting. area a subseque

posi tioni ng o?P1#eT edloft t%“f)%cts]t%cgﬁf%%n&cu%lf hggeé%)gct b%e 1€ support
according to ¢fie teasuteansber | ocht i Ure codrdichates or objects THe

measur enent s %IQ l§1J_h&j'regi on of the transfer area nust take place at such
| ocati ons that the sensin of all the displacenents having an effect on
t he | ocation coor®p nagé§ ofPRafenty anSFeFP AL ¥t r GRPGFAeBeRF,  the

- 16 - 5 Obpgtiswity a dirREdursper pepdi ctlar tegelcheidnrecéfon the of the
transfer of the struc resﬁgr .0bj ects is, ensur ed. In the

present exenPPStrORSHodONeRiRY (PR LYW | BRenF SR r E8T fYHS the

execution ofpurpbee: posi ti oned noul di ng operation are envi saged for

this pur pose: I i ml.est f . basi.c. .nrinci pl e,
firstly a first su%rét r%}%ee %ﬁa}'leessscl %ﬁ)?@éd e%gou%%&fg Sérr%lurpéd% ng)’ and
then the pofirsbhy oft thHesthowweatrate ni 3¢ ostpucmoudslego i fraush

moul dabl e qrat gri8hiA3) | Sand MBR]UM &he PEEitN6n MBBkS &heOn ddigl ddpporting
| ayer have been measured wth the aid of t di sglla cin devi ce,

further substFAFESSBEUEHLERS praftedBedtif e ML hf*& ﬁFbgllhe‘l:f)os]ﬁi on in
whi ch the strudeagnesdof oOncd hehéoabr#6 ale cwptRrd isuppostthisequegemoul di ng

operation into the noul dable material, 43 .in a .defi.ned i - based
rel ati onship TH rl%es%cgnetagu[rﬁg r’rﬂf*{ig the 61a.l%FTﬁ§ cgg?di%{aﬁ@e@%ﬁ$he
structures 60de¥itte tDortiddr 4fibedpiadesi nBé the nbel dabdeeseedriatie 43 are
known from .} &n%r'igltonnéﬂéj'ggsf’gﬁéﬁt 1@N-which the stAubitigksr &# nement

of the positione ul |ng peration envisages neasuring the positions
of the maERe 6tooh t AR saBPor EPREERayER 42 DRHRFRAUERE afPU{LPRT ( he

trial noul di ngpetathenfinsh TWRsStiAiRia¥canthtdi€ial 43 in a defined
distance-based relationship with respect to the marks
61. The coordinates of the structures 60 of the tool
20 46 copied into the mouldable material 43 are known from
the trial moulding operation.

A first refinement of the positioned moulding
operation envisages measuring the positions of the
marks 61 on the supporting layer 42 before and after

25 the trial moulding of the first substrate 34 and the
position of the moulded microstructures 60 in the
nouldable material 43 and using the measurement results
for aligning the further substrates 34 to be processed.
This in turn involves firstly a determination of the

30 location coordinates of the marks 61 as a basis for the
required positioning with the displacing device 33. It
is also advantageous if the structure positions in the
supporting layer 42 and in the mouldable material after
the moulding operation are sensed for the respectively

35 following moulding operation. This first refinement of
the positioned moulding achieves the effect that
positional deviations of the substrate 34 with respect
to the substrate holder 41 occurring in the moulding
process due to heating, cooling and moulding do not act



position of the noulded microstructures 60 in the noul dabl e
materi al 43 and using the neasurenent results for aligning the further
substrates 34wyboobg7podsessed. This in turn invol vesT/EPSO)§3438

determ nation of the 30 |ocation coordilvates of the marks 61 as a basis
for the gguhéﬁgC?%S|tioning with the displacing device 33. It IS
al so advant agéous i € structure positions in the supporting layer 42
and in the noul dabl e Fateri alrepfeadied reafigemsmitdi mf opdrat i pubdEngensed
for the resg%%b&@k%e?’gthef %é@ﬂf&a@ekd'ﬂm Opesed | i th-Eh' §u$é%§£te

refinement osi t1 gned di ng achieves t
posi ti onal de@P&?Péné1oﬁrﬁh@4§@b§ﬁK&P@e§4\M?ﬁ? WﬁﬁkﬁnGZ ar?oa%ﬁ%a%ﬁbstrate

hol der 41 mcchebbigetinbtiereothdi Afrst sEHOELSS dBg 19 Isr@atmgpm@@l ing and
noul di ng do ngheact

def ects. Positions (pbafBE FE<fer®ht tBF Fﬁgsﬁﬁﬁlﬂlﬁfyer %?ocess
t he positionsbeffotrke madks aditeirhe Sebstmatleding hpdadertidh arandil sthe

i ncl uded. Thg §§E58n620$retﬁé ﬁ?ﬂ%%s of O%QrB%EBES thgof|£ t ?% strate

34 is put in mar Ks Phe Subs | ayer
42 beforemaﬁ&dabﬂérmﬁherhﬁhl@3n@r©p@h%nlmﬁﬁsﬂﬁﬁd:he p05|t|on of the

nmoul ded M grostruct Ur@ﬁ 6Hel BakBeor th@Uhdables NRfRftralced3 A e d '1%1
measured. 10 I n the case of .the further substrates 34 to be

processed, tREOCBESPEI onthEr PPRELiRBr kST 6Xheonmanks 62 suBst rER® hol der
41 before thessbbsltéa’eehaéldes put behbde thep‘sﬂlﬁ@tﬁ@@etiﬂe Pospit omed the

mar ks of the s aorting r. of t ubstr into %ace are
nmeasured. 15 gggggqﬁ I%Pe %% %ﬂﬁ % aﬁ nHﬁF%Fn& ?mﬁ?%ﬁ%g
After the noulldiyrg ofertat cam,bstthr@tpossm iparts doftd Irelace ameg kseasuréed.

i I I I h
suppor ti agﬁf;ﬁé%uéﬂ‘ély” %;%1&%5% &nd mgﬁiﬁﬂrﬁ a% - % ﬁ@?xré%&” the

respective eration i nenent
of the 20 nouﬁétﬁg pt@@eggnééhﬂéwe§pﬁﬁétéﬂﬂectthmaﬂm@ﬂﬁﬂpnéff@étsthe

between the uppekschamhafe p@iﬁp@rﬁ%tﬂﬁyé@awr afd in HSteInBadpxed to it
during a nmeasurenent, on the one hand, and the | ower chanber part 7

with the pOS|F?5ﬁFh@* ar%ys?%%ﬁ%% % erd@ t 5SPPECHAVELY of PietO , do

not act moulding operation. The repeated refinement of the
20 moulding process achieves the effect that drift effects
between the upper chamber part 6 and the measuring
system 8 fixed to it during a measurement, on the one
hand, and the lower chamber part 7 with the positioning
system 33 fastened to it, on the other hand, do not act
25 as defects.



25 as defects. WO 00/ 73035 - 18 -
Pat ent cl ai ns 1. Device for transferring mcrostructures froma

tool to a subgbredgzsbssh is to be structured, with 5SpepppPrtdso343st he
tool and the substrate which can be - J@dj—usted in relation to one anot.her
in a directio lting in an alteration of the distance between the
tool and the g%%%??aggg %ﬁaracterlzed in that, for nmeasuri ng sel ected

| ocations in at |east one neasuring 10 plane, in relation to which the

direction of adjustmeply;c ?BrtQQa%%EQQEEEH'%uﬁk%%%kﬁgtﬁ?ék'%%khy1a

measuring system (8) i ch can ushe between the supports

and, when in &ofkad® i Ag pEStmass, Wlslqm 4sf ibeedbe Stébléttlué”ledvel"éﬁ}bnshl p

wi th L he fjsaol lsﬁﬁﬁé)rw FfroQVHf.i?éjl té?l taﬁa tiHb étﬁl@%tr?f@ wﬁ?bﬁt IRe bd 34%
can e IS aral l.e 0 e neasurl ane or I gnnen
with resgégt’u%e‘flhelp Q odelekepn to pne an%g}g?ge e Br dtHEE ?59?511 aimli,

characteri zedresultinthah bheamqmnmﬂuohomﬂﬂﬁhd(nmstandﬁnnemwuﬁh|th@.flrst
20 charber Pathet®)afgd 46 SUBRALLELS LRS- SUBSHIALS GRY) enar | sogont al ned

in a second chanber
transfer of tmeaﬁvm@gt ﬁ& ?Gted locattaneg phacd bl;aamj:mmmgneasur@g

Devi ce aQ99rdb@QnE0 Chakglgtléﬁaﬁéc%ﬁibﬁeghénd??eé%@%ntbﬁ &55%@%ﬁeﬁ§
designed as a vacuun1chanb Devi ce accordln% to daim2,

char acteri zed®fn the tSI%’POFﬁé c%%n@élr%&ﬁdbev?‘ﬁ’r%ilwrth i MRPRSYasng 5.

Devi ce accor diyggemt G8)0on@ichl c@naib® pukHed ih betwddiaraed eshgesrts t hat
t he measuri ng s&sten1 I ncl udes 30 various c§hscaa branches with %ﬁ%%g fields

of different S|¥%§ e ﬁagWFFFEﬁf?gn B st SthEalabr
permtting easpaSeal‘icme'i@tfi@msﬂ'ﬂi@ ottt | bhe ttwodie (46) sdlsecpeolvieddt hat of

a second ppticaly béqnchhggr%}xgl ”9ubs+~r§%§é“3t ﬁ?ﬁsuéﬁ?e%e Ofd£%§1 %&Ct ed

Iocatlons In the 3 measuri ng | an I ce accor 0 Caim
5, characteripedailpel to the measurlng plane for alignment w1th

respect to the tocol (46}.

2. Device according to Claim 1, characterized in

that the support for the tool is contained in a first
20 chamber part (6) and the support for the substrate (34)

is contained in a second chamber part (7) of a closable

chamber, in which the transfer of the microstructures

takes place by moulding.

3. Device according to Claim 2, characterized in
25 that the chamber is designed as a vacuum chamber.

4, Device according to Claim 2, characterized in

that the chamber can be filled with inert gas.

5. Device according to one of Claims 1 to 4,

characterized in that the measuring system includes
30 various optical branches with image fields of different

sizes, the magnification of a first optical branch

pernitting easy searching for the locations to be

selected and that of a second optical branch permitting

exact measurement of the selected 1locations 1in the
35 measuring planes.

6. Device according to Claim 5, characterized in

that a transporting device which contains different

rives (28, 29) for positions to be moved to one after
the other 1is provided for the pushing 1in of the

I




tH.at a transporting device which contains different drives (28; 29) for

positions to be noved to one after the other is provided for the
pushing in of woheo/73035 - p&®/EPO0O/0BRABUr i Ng
system (8), a first drive (28) undertakilrpg- the transport froma first
position (30) QULSI the d it t he
opened charb SPrQ% tcec%dregpb & (g s?m@i%(ritggt hﬁeagﬁraegg}%hgy tem
(8) into a poskei drra(rssz;omtl i §hed ian fleﬂﬁtlpﬁstblon (BRe¢ tw¥isides) the

Devi ce accordlcttamtoe d %Jerb&acftaerc%tderbae@twn (sihati? dey CS%:éﬁéd

di spl aci ng 33% the substrate (34 respect taQ 0ol  (46)

is contai nedchpRberhand as@@&%‘%ﬁb’?ﬁﬁ@ [.()%t?t EPViRA4d t?hrt"cl ’Iﬂﬁé§u?%gsl i di ng

pl at es 5(3%ys3eh Wechntdce dngoitiap @2t helihhel  iareedyadheto  in
relation to e%%h ct)th?r Qgrallel to the plane of the substrate

adj ust nrent an &f Fch*8h upper sliding plate (36) serves as a
chanber - cl osi 7g el enedevith #cordineviceCastnr di,ngcharadtemzgd in

characteri zed t)]gl a3 &Q@&geh%ggppcﬂspglég&r{bg r@%g € +626)g L £ Iz(t ed to

t he | ower vi ce accor |ngto Cla|m8
char act eri zed wigh reﬁh%.‘t:tt Heo uﬁb@r 50oHi g §l ate (BB Ladppsbr 8 ather st

part 20 {40) sefcoﬂdheﬁtamaaraaqreoghl ) N@ndNihc1QBe¥NtGd 3188EHEI PUates MEANS
for the substrate ?éﬂ)f) i s fast e accordlﬁrntrggto Claim?9,
t

characteri zed - WatC f&ﬂecﬁﬁﬁgpﬁgtPHeoﬁngEto PethedERaMBERPLEhe
chanber has siige nelat ipar tts Widh qmcevcl dearaalsledl 25 tHeoveldlse the onési de
and arethemsel ustabl e _in Iatlon one a rin.t
direction of Iy scra(ti:% ?a%?lfuiaxtl%/ oafn hgfch %r pghrts%%%%% 7%?“198(311.
Devi ce accor dipigteo @I6a| setOeschar acteamber¢osing thamarte tool (46) is

enciosed £p 11 ol rcupkesep! 'aaéco%%m@uréécelgzmaﬁy'¢Ma§@rtM hgl der

(47), whichis fastened 1n first chanber to pl at e-
shaped body. thatifhe uppeyi 6didéngr BLa§et 636 aFﬁ%'lll.’Le EharaedeFPzEREi n

that the plat q—os;té%pgqlggﬁg psatB ¢9ppection with a 35 second part (49) of
a heating and COO' 'ng unlce according to Claim 8, characterized in
that the upper sliding plate (36) supports a first part
20 (40) of a heating and cooling unit, on which a securing
means for the substrate (34) is fastened.
10. Device according to Claim 9, characterized in
that, for changing the height of the chamber, the
chamber has side wall parts which provide a seal
25 towards the outside and are themselves adjustable in
relation to one another in the direction of the
adjustability of the chamber parts (6, 7).
11. Device according to Claim 10, characterized in
that the tool (46) 1s enclosed on its circumferential
30 surface by a cylindrical tool holder (47), which is
fastened in the first chamber part (6) to a plate-
Shaped body.
12. Device according to Claim 11, characterized in
that the plate-shaped body is in connection with a
35 second part (49) of a heating and cooling unit.
13. Device according to Claim 12, characterized in
that the tool holder (47) 1s enclosed at the lateral
surface by a demoulding tool (51), which is
displaceable with respect to the tool holder (47) in

R 0 D




1é. _Device according to Caim12, characterized in t hat the tool

hol der (47) is enclosed at the |ateral surface by a denoul di ng

t ool (51), wehipey7303% di spl aceabl e with respect pca/EPeoyosu3Bol der
(47) in - 20 - 20 - the direction of the
mut ual adj ust it of s RROT r i ubstr a (34)
fromthe tool a% % AI ovm ng t %ténzlngl% %@YJ ng&?rgggtrét'gt u%gg

14. Devi ce sapeordisngf Q10 GHRE VA TIS, tl@:maﬁ!@l@@éﬁtz%d 34 Brematheh&oReasuri ng
system (8), th 'Sth‘i%'vﬁgmgd%‘ﬁ'eC%ransfé§3bfaﬁﬁetﬂﬁcféét?ﬁu@ﬁl?f@s?r part (6)
contai n channel s for a tenperature- controllable | ui d

Devi ce accordilfg to CP&VihCEs, a‘%ﬂ%d&é‘tgert?%e%l‘?ﬁn 3t ﬁB?raFB?réé?‘gbllPshl ng
the fixed spatimalt rehat meashiring0 shetameenst he ﬂmas@ispga@m edevi8p and

t he tool 46), ok f.or ng_on,cors n ed hook
(14) of thfa fl) S5Y c%‘ﬁb&?‘e( ﬁrs(%)cla? éﬁgpgﬁéd { élgnéasu?ﬂgng systh
(8) in the uppar redienpeata thive- ~lcantepllablelfluid. DeV| ce according to Claim
14, characterized in basthat, dhe sus t{@tg a£§4%490gﬂ5k§§§e§159?p95t' ng

| ayer (42) and a noul'dabl e nateri-al
17. Devi ce twdor dferg estebaiahing &rh@ra%vee zéaathal refdpgd onghipool

forI tga{‘ibﬁlr}ié&eeﬁrﬁﬁéuﬁr@sdr&h@ é@&&@ (gl gab| @h@ﬁttﬁb’dp' (4643) is
applied to

transferring %C@ﬂ‘g‘gt{ tu?%’é ??B%r}%g on F85FeF8°ﬁd§B%£/§r a{qépﬁﬁ. BROKE to be
structured, w {l) of stippofisst ochddieert opdrandel hersulfsstabhedwhoclthean be

25 _adj usted 1) JGIAUPD 0 N9 ANohNe ol pBefl LEG1L0N e pnd OBMLELNG 10 an

alteration of ool he™ substT
characterized i? t hat Device mmgiqndigmiond;o Chayimr &d, tbaracheriredathonal | y

exact | 187 AnSiA phot hereehos!  USArBanEROles Of tbGoBURSLLF! a3y (34

which is to be structured respect a plane in
relation to whi¥h tRedd ?ed’t“?‘b]rfi%ﬁle matgirdetneht3bf %FPR:IJSQ&)p

directed vertigalder.is ascertained by correction values for the
posi tioning, 17. det erDman%% ba}/ccor}c%l%lgSttaoncgla{mtfg 59&51%: ggtllzjerag &60)
that a tool for transferring structures into the
20 mouldable material (43) is applied to the supporting
layer (42).
18. Method for transferring microstructures from a
tool to a substrate which is to be structured, with
supports for the tool and the substrate which can be
25 adjusted in relation to one another in a direction
resulting in an alteration of the distance between the
tool and the substrate, characterized in that a
positioning, required for the 1locationally exact
transfer of the microstructures (60), of the substrate
30 (34) which is to be structured with respect to the toocl
(46) in a plane in relation to which the direction of
adjustment of the supports is directed vertically is
ascertained by correction values for the positioning,
determined by the distance of the microstructure (60)
35 from a mark (61l) on the substrate (34), being formed
from measured structure positions of transferred
microstructures (60} on a first structured substrate
(34) for at least one further substrate (34) to be

structured. U L




35, froma mark (61) on the substrate (34), being forned from

measured structure positions of transferred m crostructures (60) on
afirst structwy amhsdydy ate (34) for at |east oneﬁbmﬁﬂwam/&ahssrate
(34) to be struct ured. WO- 091 73035 -

21 - 19. Met ho or dj m [ si¢} &
characterized %%\thatq“%%ﬂgﬁe f%?g r&qﬁ%tra?b 3£$%fﬁb £ posﬁtlons of
the rmarks (@Bracireyizegtdin it yon thaséérﬁélﬁébsbéabﬁe (3Ad &beer the

transfer of ttgaoSlaldH§r ogid uctt%es n&BRY forefprmpg cortRwGliienatakues for
t he positioning. hod according to Cl aim 18, characterlzed in

that the p03|t§%ﬁ%¥§ﬂlqﬁ91«?ﬁﬁ92F oﬁnphea§ﬁﬁ§trépé trapsifggr Pa1)t

addi tional by detero¥uredthefedy e(a0)10fosubsSthahie C34retBiphaceduest (fotrhe
substrate h0|§ir Qﬁ%)tl |n order to serve as correction val ues. 21
Met hod accor 55 18 & or 20, characterized in that,
after the nDuKH]ng ofPEambd accnnﬂmngntp CBajm 1B8hechpusitevhgedofin the

moul ded 15 MGASIHC! Wels £10680) oraNglar Rl 18A B Kthe (Qhbstahte

determ ned as correctlog;va | ues or positioning o substrate
(34) which ikpldey b@“—res@%%tl§@¢9t1°n§%¥ﬂctG?Eﬁrmh%?@afPéﬁore a

10 substrate (34) is placed onto the substrate holder (41)
in order to serve as correction values.
21. Method according to Claim 19 or 20,
characterized in that, after the moulding of each
substrate (34}, the positions of the noulded

15 microstructures (60) and of the marks {61) are
determined as correction values for the positioning of
the substrate (34) which is to be respectively
structured thereafter.
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