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PRODUCTI ON OF STRUCTURES TECHNI CAL FI ELD The invention relates to a device
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conponent's di nensions <10 nm ese nanoconponents can be produced
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out the basic preconditions fqor the mass production of structures close to
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materials, metals or polymers with a relatively high glass transition temperature, for use

in e.g. biosensors.

PRIOR ART

The trend in microelectronics is towards ever smaller dimensions. In principle,
development has been such that the dimensions are being halved every third year.
Commercial components are now manufactured with structures of roughly 200 nm 1n
size, but there is a need to go even further down in dimensions, to <100 nm. Research
concemning components based on quantum effects is now highly topical and a demand is
being created for a commercially applicable manufacturing technique for components
with dimensions <10 nm. These nanocomponents can be produced currently using serial
technology in individual specimens, for research purposes, but for mass production a
parallel production method is required. A paraliel production method of this kind that
has recently been developed is nanoimprint lithography (NIL), US 5,772,905, which has
set out the basic preconditions for the mass production of structures close to atomic scale,
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designs and new technical solutions having to be developed. The need for mass

production of nanometre-size structures is great, however, and opens up entirely new

possibilities for the design of more compact circuits and sensors for various applications

with considerably greater sensitivity than those of today.

The basic principle of NIL i1s mechanical deformation of a thin film layer, which is coated
onto a plane plate of silicon. The NIL process can be compared with the production
process for CDs and can be described in three stages:

1. Production of template: A template can be produced from various materials, e.g.
metal, semiconductor, ceramic or of certain plastics. To create a three-dimensional
structure on one surface of the template, various lithographic methods can be used,
depending on the requirements for the size of the structure and its resolution. E-
beam and X-ray lithography are normally used for structure dimensions that are less
than 300 nm. Direct laser exposure and UV lithography are used for larger

structures.



than 300 nm Direct |aser exposure and WV |lithography are used for |arger
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Jar ami | | o- NdA@prieeploe&s Robl edo- Sanchez, and Al ej andro Cornej o- Rodri guez:
"Measuring the parallelismof transparent and nontransparent plates ",
Optical Engineering - Dec. 96 - V. 35, Issue 12, pp. 3437-3441. This type
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nanonetre sc ere exi sts an unevenness I n the surtace pl ate
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relation to one another. See Alberto Jaramillo-Nunez, Carlos Robledo-Sanchez, and
Alejandro Cornejo-Rodriguez: “Measuring the parallelism of transparent and
nontransparent plates”’, Optical Engineering — Dec. 96 — V. 35, Issue 12, pp. 3437-3441.
This type of measurement and adjustment is complicated, however, and is in itself marred

by sources of error, which obstruct parallelism between the template and substrate.

Furthermore, there are structural variations in the material in the surface of a plane plate,
or in other words, on a nanometre scale, there exists an unevenness in the surface of each
plate (template and substrate), even if the plates are polished. These unevennesses lead to
an undesirable uneven distribution of force over the surfaces when the template and
substrate are pressed together, which in turn results in an unevenly depressed structure on
the substrate. This is particularly critical for the imprint process if the plates are large,

e.g. the size of the surfaces 1s more than 50 mm in diameter.



the substrate. This is particularly critical for the inprint process if the
plates are large, e.g. the size of the surfaces is nore than 50 mMmmin
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have beéf déve nanoi rrlgrl nting structures on materials for

sem condwue’t or conponents, which materials have total areas, normally
circular areas, which are greater than 7-20 cnR, but can al so be applied
for nanoinprinting structures on other materials that have a certain

ri gi di t ygriereactOatNROE THE INVEXTEDE. Naturally, the invention can al so be
applied for nanoinprinting structures on materials Bh t have smal.]ler total
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menbr anemethbd &ive been developed for nanoimprinting structures on materials for
semiconductor components, which materials have total areas, normally circular areas,
which are greater than 7-20 cm®, but can also be applied for nanoimprinting structures on
" other materials that have a certain rigidity, 1.e. that are not flexible. Naturally, the
invention can also be applied for nanoimprinting structures on materials that have smaller

total surfaces.

According to the invention, a device is thus presented according to the preamble,
characterized in that the second main part also comprises a cavity for a medium, and
means for adjusting a pressure of said medium, a wall of the cavity consisting of a
flexible membrane, of which one side, which side faces away from the cavity, forms the

second surface.

The template is thus supported according to the invention by a flexible membrane, which
membrane is pressurized on its opposite side, at the same time as the substrate, or vice
versa, is supported by a fixed and stable surface. With this, the substrate and template
will be arranged absolutely parallel in relation to one another, and at the same time the

distribution of force on pressing together the substrate and template will be absolutely



menbrane i s pressurized on its opposite side, at the sane tine as the
substrate, or vice versa, is supported by a fixed and stable surface. Wth
this, theosussss ate and tenplate w il be arranged absol (RGEV/SEpA?4ATI el in
relation to one another, and at the sane tinme the distribution of force on
pressi ng together the substrate and tenplate will be absolutely 4 WO

01/ 42858 PCT/ SEQQ 02417 even over the surfaces of the substrate/tenplate.
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a thin galsahie 84 &mpIRice preferredly plastic, rubber or thin netal, the
menbrane having a thickness of up to 10 mm preferably up to 3 mmand even
nore preferredly up to 1 mm There is actually no lower Iimt to the
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ot gerwi Wedlpblastrbbdly upes 0nthNThére isnatdigmodspecimiofo thhehicknesnof on, sai d
medi um consists of a gas or a ljquid wih | ow conpressihility, preferabl
an oil dhe @V@Firaﬁﬁvr‘éh‘ﬁ?‘@“eﬁ'ﬁréﬁ}?l‘P%l’“aﬁ"‘i% caye|the ﬂt‘r‘]‘gzterfzf’ e such as e.g. Y
brake f !rh'én‘#?rﬁﬁé‘wﬁlk 5 PhiDEnesS@BEL coHagp Y kd ¥ sihSlelatdne RYedwhizhbelehitlih ad
hydraulically wth said nmedium the device al so conprising neans for

adj ust i myesehesitupti@sis yirtuaily impessibdey i The membrage s bsstrfixed irbssagrddhr e) |
preferably 1-200 bar. a eve r r ri t he
actual i3 g?r}dnrpalgtp 3931.’0‘15'%%}6 ge(;l g%?io%heg'? %ﬁ%ﬁggt)%? %géeggfa%rclagf#y’taggt he

i mprint sbhagise deflectgblgssure can be adjusted here to 1-5 bar, and foll ow ng
heating, during the actual inprint stage, the pressure can be adjusted to
5-500 bar, preferably 5-200 bar and even nore preferredly 5-100 bar.

Nat ur al | Yecotdfg RS £:9814F Sspedtde tid i PeRRnSHd MediGfY nsists of a gas or a liquid

with low compressibility, preferably an oil or even more preferredly hydraulic o1l. A

simple oil such as e.g. brake fluid can also be used. The cavity is intended to be filled
hydraulically with said medium, the device also comprising means for adjusting the
pressure in the cavity to 1-500 bar (excess pressure), preferably 1-200 bar, and even more
preferredly 1-100 bar during the actual imprint stage. During heating of the substrate,
prior to the imprint stage, the pressure can be adjusted here to 1-5 bar, and following
heating, during the actual imprint stage, the pressure can be adjusted to 5-500 bar,
preferably 5-200 bar and even more preferredly 5-100 bar. Naturally, the pressure can

also be set to zero.

According to yet another aspect of the invention, the device also comprises means for
heating, e.g. electrical or mechanical means, or means for irradiating, and means for
cooling the substrate, e.g. by means of a cooling medium. Heating and cooling can be

adjusted to achieve substrate temperatures typically of between 30 and 300°C.



According to yet another aspect of the invention, the device also conprises
neans for heating, e.g. electrical or nechanical neans, or neans for

i rradi atWa@1/42868 neans for cooling the substrate, e.g. RCTAFAKHE243T a
cooling nedium Heating and cooling can be adjusted to achieve substrate
tenperatures typically of between 30 and 300C. 5 WD 01/42858 PCT/ SEQ0/ 02417
Wth the device and the nethod according to the invention, well-defined
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silicon, Tor the manufacture of sem conductor conponents. It has al so been
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nmeans o thed' nventi on on other sem conductor nmaterials such as e.g.

i ndi um bﬁl(f??p]hl%' (InP) or galliumarsenide (GAs). These materials differ
fromsilicon in that they are considerably nore brittle and thus

consi derably nore sensitive to uneven force distribution on .nanoi pprinting.
No ot hdherdeRton E§rapHE?ﬁtbi:eet°H’§§°‘H@é‘Ht B?‘B%réﬂlﬂye?f’ Sﬁpﬂ?ﬁnléﬂgﬁo&"’la%é?@h%lﬁg}g)es to

carry out «iliBM b TRE ahiAeuRILREMIoh&uEEHosPBAEEE. O hilll &y bedh Soidch as i ndi um
phosphi de and gal lium arsenide. However, the present invention can also be

app! i ed sinprisivalysbatingnoimiprint lithagephspeanrre criried oyt ipmgans of BreHeyeniipgy g
mat eri al ; LM BLARL kS o1f] ISnMkdhid rel atively
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reference to t.He [) ures, of which: .Fig.. % shows a fi.rst. €

devi ce ARUsSOg! g2 llgq??.fg SENSIELVe P YReven é‘%rﬁgflis lrlﬁuflﬂlé on nanoimprinting;
other method or device has been presented previously that manages to carry out
nanoimprinting on brittle semiconductor materials such as indium phosphide and gallium
arsenide. However, the present invention can also be applied in connection with

nanoimprint lithography on other rigid materials, such as ceramic materials, metals or

polymers with a relatively high glass transition temperature, for use in e.g. biosensors.

DESCRIPTION OF DRAWINGS
The invention will be described in greater detail below with reference to the figures, of

which:

Fig. 1 shows a first embodiment of a device according to the invention, seen from the
side in cross-section,

Fig. 2a shows a second embodiment of a device according to the invention, seen from the
side in cross-section, and how the first main part of the device can be displaced,

Fig. 2b shows the embodiment according to Fig. 2a in perspective,



side in cross-section, Fig. 2a shows a second enbodi nent of a device
according to the invention, seen fromthe side in cross-section, and how
the firsvoned2sspart of the device can be displaced, Fig.PCISEINGMITt he
enbodi ment according to Fig. 2a in perspective, 6 WO 01/42858

PCT/ SECQ/ 02417 Fig. 3a & 3b show the device according to Fig. 1 or 2, on
pressing together the substrate and tenplate, Fig. 4 shows a device

accor di ?%OITS O%L%tshbgvvtﬁg gé\RQe Eordin {O%%Egﬁrzs bAPrdsfing E(%%&e?%tsh%ate i ncl udi ng

devi ces coo! Ing t ate, Fig. shows a front view of
a device accmdibmglat@ Fig. 4 for heating the substrate Fig. 6 shows a

front V|ewof ice accqording to Fig. 4 for n rate, Fig.
7 showsFin aT’l%"ést ‘?V{F@ aﬁ‘é‘fra’élg t%?neﬂg‘é?"iuﬁﬁ St‘a’ﬁ'é(f-)rgmbts ?’g 9;1&&9 S%Hgaﬁ ‘shows a
side Vi ew i Nifel s &R5dek Got Hehtiry HRMo6ENg the subgtatsn hol di ng of the substrate
or tenplate, Fig. 8b shows a front view of the devi ce in. Fi 8a, Fig. 9a
shows aFig dhows efontview o6e aendcmincArding o B doraheryng e sbs ag"’vent i on,

conpri s 'thth%h?__\g?X i’rgﬁ“t \ﬁg&g?g?%cé &cg}cﬂng ey FlE'élgfor 9&1&@%5%9@&9 evice

accordin seen fromthe side in cross-séction, Fig. 10a shows
a front Fud é'whoWs amaladraiveatdtived efifisetigtbatubstrate, second main part according

to the I}‘JS%% %ﬁ ﬂg rrFrS{Vli-il 8%51680%\6{’1 %?& qugerf(cj) a%uux%&xo'lcﬂfﬁg §fth§§tﬂjstr&tgb shows

t he devi QBRI L Cross-section,
Fig. 11 a sh@y\@@méont Vi ew of an aI ternative device for vacuum hol d| ng of

the substrate and_tenpl at i ) shows a side view in cross-section of
t he devifé® 83éb%‘f"ﬂ?ﬁ@“‘t¥ie‘l?|°g eff"’éfe m 9®®11c shows the device according to

Fig. 114 9'a@h§\!v§j§fr¥1'1te\)’1‘é\}v Bf £48”¢ ﬁﬁﬁltﬂaﬁrhc%rﬁﬂg t& tHRSh Veatibn, a0 ehpkisi laat e
t her eon, %I 2a shows a side view in cross-section of yet anot

alternative dlevm@ecdoahng'/adﬁlgnﬁ hol di ng of substrate and tenplate,

Fig. 9b shows the device according to Fig. 9a, seen from the side in cross-section,

Fig. 10a shows a front view of an alternative embodiment of a second main part
according to the invention, comprising a device according to Fig. 8,

Fig. 10b shows the device according to Fig. 10a, seen from the side in cross-section,

Fig. 11a shows a front view of an altemative device for vacuum holding of the substrate
and template,

Fig. 11b shows a side view in cross-section of the device according to Fig. 11a,

Fig. 11c shows the device according to Fig. 11b, in side view in cross-section with
substrate and template thereon,

Fig. 12a shows a side view in cross-section of yet another alternative device for vacuum
holding of substrate and template,

Fig. 12b shows the device according to fig. 12a, in side view in cross-section with
substrate and template thereon,

Fig. 13 shows a diagram of substrate temperature and pressure, as a function of time, for
a production cycle,

Fig. 14a shows a scanning electron microscope picture of a template,

Fig. 14b-d shows scanning electron microscope pictures of various nanometre-size
structures achieved by means of the device and method according to the

invention.



Fig. 12b shows the device according to fig. 12a, in side viewin
cross-section with substrate and tenplate thereon, Fig. 13 shows a di agram
of substWa&4i888per at ure and pressure, as a function of tRGESERER417a
production cycle, Fig. 14a shows a scanning el ectron m croscope picture of
a tenplate, Fig. 14b-d shows scanning el ectron m croscope pictures of
various nanonetre-size structures achieved by neans of the device and

nmet hod according to the invention. 7 WD 01/42858 PCT/ SEQCQ 02417 Det ai |
nunber 1 in Fig. 1 represents a first main part in a preferred enbodi nent

of a de)étaaem&meﬂldiﬂig Iceprdssentisa\fmttrriannpam'imiaspr&ferrsde pdimesatefal conprises a

i <pl acBeFriorna B PO PR 1ol et mal R TREE R AP IOC f fce 2

faci ng 35662 14BLNWRIRA s &efe&derfhﬁg@cﬁidbé dlﬂila’:ﬁéﬁ nsmﬂpén’tionphaite 4, on which
support plate the substrate 5 is intended to be place can afflxed to

this surceiaedepyith thenarmak foy s surface da @ﬁ%tarsﬁﬁ‘é‘dﬁ'“%‘éh?aﬁ Wrectly onto
the surf g%&ff&m hie 48&@%{@%9%}9&{@5@% Ju@ﬁtra@é@'i@h?end@&%‘ﬂeq:ll&gd t@nt he known

technlque nol npri nt ogra of a silicon plate with a thin

| ayer ofbeeffred & musl S}Iaﬁav&j@ Mt@@w&bl t}'lepobsyrﬁ’@tﬁﬁﬂh bewldsad dijedlyontRRD) , on
t f t d te 5 i
or of o aBhReeAc G FoE RaFs S r SRR o B o R g LERUGIRE (0° © 1S

\rM?t ath i Om@?élﬁipﬁgmt@lﬁﬁ@ oﬁ@ﬂﬁa@raﬂ@ﬁ wﬂmﬁthsrenpm)fm dilp@l&ﬁrhld& has a cavity 6,
ichis forne ottom 7 a t he ex
ci rcul arprq,fgqaplp@,o;yélaqth)&n&éha‘wlqtg ?PM o P%W@%% ﬁaﬁégg%v\"ﬁrfiilthg seonf| ane,

f1exi bl Gx‘nalﬁrﬁﬂpﬁ affge &Usﬁat@@ﬁ@ﬁ&?@a&?@i@cﬁilﬁr@ ThB ehanohdranm ahd JTpreferdBpyTbr ane 9
consists in the exanple shown of a rubber nenbrane, one side 9a of which

forns a abodpve & rdtgronglesyrempirigelepperrancgnd has a di ameter or maxi mum wi dt h
of 25-400 mm preferably 50-350 nm The nenbrane has a thickness of up to
10 mm preferably up to 3 nmand even nore preferredly up to 1 nm The
t enpl at eThkGecwmndshah part dheos civitg 6t whiches fonoedbyt aabcb‘rrdnqm end om thereamoplepr i nt

lS![ f, Eg? L?g mrcuﬁar cI l?r}d%cglfsu?e \gallsrgE z& a rowp% gme cavi a p ane Wemglea fine

membrane 9 is arranged opposite the bottom 7. This membrane 9 consists in the example
shown of a rubber membrane, one side 9a of which forms a support for the template 10,
and has a diameter or maximum width of 25-400 mm, preferably 50-350 mm. The
membrane has a thickness of up to 10 mm, preferably up to 3 mm and even more
preferredly up to 1 mm. The template 10 consists, according to the known technique for
nanoimprint lithography, of a plate of e.g. metal, which is provided with a fine structural
pattern, with dimensions in nanometre size, on its surface 10a facing towards the first

main part 1.

The membrane 9 is fixed on the second main part 3, around the periphery of the
membrane 9 at edges of the cavity 6, by means of a fixing device. A ring 11, which is
circular in the example shown, is used as the fixing device, which ring 1s arranged to
press firmly the peripheral edges of the membrane 9 between itself and the free edges of
the side walls 8. Along its inner circular edge, on the side thereof that faces towards the

membrane, the ring 11 1s preferably bevelled 11a, to provide a soft deflection for the



pattern, with dinensions in nanonetre size, on its surface 10a facing
towards the first main part 1. The nenbrane 9 is fixed on the second nain
part 3, VE@OUMSBSE he periphery of the nmenbrane 9 at edges RAT/$ENQ/02HVI ty 6,
by means of a fixing device. Aring 11, which is circular in the exanple
shown, is used as the fixing device, which ring is arranged to press
firmy the peripheral edges of the nenbrane 9 between itself and the free
edges of he sjde | 1s..8. Al .' i - 1Ci b e side

Cher cof MeFPesL Lt JRaREh FRT g Fry EREFRERHEA S CaRors B oF,

bevel | egy1d hdtchtOinlthOMictdrameS0fts lifddfeirpoixtemded.or the 8 WO 01/ 42858

PCT/ SEOQ' 02417 nmenbrane 9 on the transition fromthe ring 11. The risk is
her eby reduced of splits or fold notches in the nmenbrane 9, its life being
ext endeety,. TheincANMiihibnbed B abdine@Me § heaRmRIpRETEIabI9 hadireild vimwirictetar abl y
hydraulic oil,” which can be pressurized via an inlet. channel 12, which can
be ar r albgeessrized iaindalehghanselgl 2 which qapde apargedin #‘eéfdet‘?‘?élsgé\? it fhe(as shown
in Fig. .9h). J i : shown) ,

uni ch'i SO0k SRS T B0ub B, R AR R o B T one,

Thi s capub® (actshewayl vehich is bystadamed ofprevige apesturowdh verssmell vamitoas ned in
the secqond main part is also a.second. prjncipally plane base plate 13,

whi ch f or Caé’%Eﬁ?’?g?'gfb%m%anﬁzgf?p{/ﬁpf’ﬁ“(ﬁﬁ;svai‘éeei ty 6. Fig. 2a shows a
second enbodi nent of the device according to the invention, a principally
pl ane su por,tqtﬁ.l ate 14 being arranged between thﬁ rr]'%nb{)ane 9 d the

t enpl at €Conerinedhia theisrsone MinaRagt 311 a5 sgoen il gleng base . oy of er abl y

0120 Mo £Y60 . TRASrPL IREAMith fle Loty g and most preferredly 0.1-5 mm

and can be execute In materials such as a netal, a sem conduct or
material, or a ceramc material, e.g. stainless steel, silicon carbide or

al um ni i de. The ahove-nentioned .su 4. est has these
di mensi ﬁg‘%ﬁgowgaﬁeécso é’)r?gjggemee t?ﬂt%ﬁgfg\g??g{cérdg#g Oﬁ}ée lsnggnéat%%y%e. The support
pl at e 14priitigallg ph@e eishofiplate pabking adafigddtiesveenshe memanhageoddiey of a

material that |s good thermal insulator, _j.e. which. h ¢ t her mal
conduct i t§PypLe IGFh'El.‘es%’]BB.B‘F Pgﬁﬂ L }éasfiﬁ‘lcg?erﬁ ogb'f %Ql"i’f@ H&i?f@iv 'g'\r%tIWB’ t enpl at e
10, whi clyeh$nd?¥ pleAdrR@H) 0.0-10 mm, and most preferredly 0.1-5 mm, and can be executed

in materials such as a metal, a semiconductor material, or a ceramic material, e.g.

stainless steel, silicon carbide or aluminium oxide. The above-mentioned support plate 4

also best has these dimensions and is best executed in materials of the same type.

The support plate 14 on the second main part 3 consists most advantageously of a

material that is a good thermal insulator, 1.e. which has low thermal conductivity.

The support plate 14 forms a fixing device for the template 10, which is explained in
greater detail in connection with Fig. 9. In this embodiment, the ring 11 preferably has a
spacer part 11b and a lip 11c that prevents the support plate 14 from falling off the main
part 3 before both main parts are brought together, at least when the main part 3 1s

arranged above the main part 1.

Fig. 2a also shows, by means of arrows, how the main part 1 is arranged to be displaced

in relation to the main part 3 in a radial direction, 1.e. in a direction that is parallel to the



greater detail in connection with Fig. 9. In this enbodinent, the ring 11
preferably has a spacer part 11 b and a lip 11 ¢ that prevents the support
pl ate 14WOx3H#28§58| 1 ing off the main part 3 before both nmaP@T/SENRR41Tr e
brought together, at |east when the main part 3 is arranged above the nain
part 1. Fig. 2a also shows, by neans of arrows, how the main part 1 is
arranged to be displaced in relation to the main part 3 in a radial
directian,. i i i t i N@nhBR hade ¥ExELHA2858

PCT/ SEO@‘gﬁcfﬁaalléc{]u?f%%lelés&% ?télgghg Slimg;a?réaélﬁkparts 1 and 3. The base
plate 2 Zbacﬁblhga\eaykmaﬂaes‘urfxwmdta moyablepdrtyy Risplacementist execaad flace 2a and
a novabl e cene th the exchange
of tenplQP ec{fﬂa%‘ih%%g’@?%“ t la%églﬁ%ﬁg&sﬁ%é%%gngg%%y according to
Fig. 2a én{bolaﬂﬁéiﬁeﬁédrdﬁﬂgtdzﬁgszaxaq)e&lpdctb/eshow t he device according to Fig. 1
or 2 when the pressure in the cavity 6 has been increased so that the
tenplate 10 and substrate 5 are pressed together, thanks to the

f1exibi Ipity 30 cIB'@hcfwmrcﬁm%e%ccofr@ihgwﬁ@sf %f2%ef§h@;ﬁ'&@@ﬂéﬁﬁ i QlEed
structure~on t?] surface of the tenplate | Oa to the surface 5a of the
subst r athes b&@ncwaWGmhﬁﬁmwmh@mﬁ? andpaibstrate 5 prgpresped wagiber: thagksto can al so
conpris o] LLooling the
subst rat ?mg]th#eo%gee eetr}'t%e gﬁ(g& Fmﬁ&bcﬁttﬁeaﬁa%o ggg S%E@%Eu eogftshé‘:or heat i ng
and C00|§uﬁgcd’ﬁsth)£&h1p\llaiéy0mnheQirfaOéSSUf)]hesmbsp’aat es that are arranged
between the substrate 5 and the base plate 2, preferably in the order
substrate 5, support plate 4 (with vacuum for holding the substrate),
support mkat eholid thadthe HOAIPaRT, fof dRRAbEA &ldan dBokomphaahedig,15dod base plate
2. The support plate 15 for heat | ng the substrate best consists of a

mat er i al hapang fhetsabstiateg arstimererieePr Fapdine shq wstEp dBithgpreferigd exampler ani ¢

mat eri al h ¢ SR macor .

The suppok’l\"?1 %?getlgea%g 1? m&f&lﬁg?ﬂiﬁg%ﬁ Eg&i‘h s@%’?@ e(t};yest cgﬁfs%uggm%pgteesl mat eri al
t hat hasthgmdamdlgedrhétweemﬁd:uobstmit& §/andathg bassi plate npreferdblyie, thg omlen| ess st eel ,

alum niumor alumn g n The, support plajes As and 16
pr ef er abT\PSHAG & PP ?#gl?ﬁ Wlfhnvatc m%%r ho% gis s5ks S‘{aﬁ Sugﬁ e f q tg’f e 14
accor di nghdligg!agpsbpMee:. 15Ffbghea5m§ hmdb aeoplatel2e ThdREEIdrt ;phtane fa&e;aaﬁg contain
an electric heating coil 17, Pf}

the substrate best consists of a materla which has a good thermal insulation capacity, e.g.

a ceramic material such as a ceramic insulator or a ceramic composite, e.g. macor. The

support plate 16 for cooling the substrate best consists of a material that has good thermal

conductivity, e.g. silicon carbide, stainless steel, aluminium or aluminium oxide in some

form. The support plates 15 and 16 preferably have a thickness in the same range as the
support plate 14 according to the above.

Fig. 5 shows how the support plate 15 can contain an electric heating coil 17, which 1s
inlaid in a groove in the surface of the support plate 15. The heating coil/groove 17 1s
formed in the embodiment shown as a double coil, but can of course have other shapes
also. By analogy, the support plate 16, according to Fig. 6, can contain a channel 18
inside the same for a cooling medium, e.g. a gas such as air, nitrogen or something else,
or a cooling liquid such as water or something else. The channel 18 in the embodiment

shown i1s formed as a double coil, but can of course also have other forms.
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inlaid in a groove in the surface of the support plate 15. The heating
coil/groove 17 is formed in the enbodi nent shown as a double coil, but can
of cour SWOlaM2858t her shapes al so. By anal ogy, the supporRCTSENS2415,
according to Fig. 6, can contain a channel 18 inside the sane for a
cooling nedium e.g. a gas such as air, nitrogen or sonething else, or a
cooling liquid such as water or sonething else. The channel 18 in the
enbodi nent shown is formed as a double coil, but can of course al so have
other forms. 10 WD 01/42858 PCT/ SEOQQ 02417 Fig. 7 shows an alternative
embodi nER. 7 showsni alterieeiat empodimenhen whivbtheating & thessubairate 8¢ @ied Y neans of

irradiation R of the sypstrate viat a plate 4
or 16. Tﬁé@a?%ﬁqggﬁﬁs‘%o'}# ?thsté%ls@éﬁatfi (\)/PQ%(Q%%E%Q%Z;‘L@ az?ﬁggﬁt gla?éejlg?g{éi' on type
(the supmekidilaatre wsbd chiekt ebeiplgbesthe (R chdidtionitypedde soppdit plede 16r radi ati on
using radio frequencies, i.e. . frequencies of 10 and above, the device
conpri sibay begrexequied insHisian catbife) opRABIAR HHES QHNTPHEPYFS 4. Figs. 8a and b
show ho ; i Whéas kg®sn)ffer vacuum

hol di ng\ﬁghﬁl%ﬁgégggggg\?g%gﬁ%b%'}]'h’gﬂ?sg%ﬁ%{étb%ﬁgﬁeg her edﬁ)\;s a g)r oove 19 in both
sur f acegendratingsuckmhasron. pl ate 4, a circul ar groove in the exanpl e shown.
The two grooves 19 are joined to one another at one point 20 at |east by a
hol e that is continuous through the plate 4. A vacuumis created in the
groove ¥gsaBslahibh sha2dhdy tiee supporeplateoncaprietprevidedyvith deacasgounaruuman, via the

base pl ate 2. means qf this vacuum devi ce the bstrate S cked
firmy aﬁ@?ﬂ%g ?'Efée §‘t&§56tre'%° p;[lthétséplf?f’rhﬁkatethﬁée %B&?Otveapd? éoﬁ Sluﬁgielsjro ﬁélgés sucked
firmy Qﬁ?&or} PlateStIRRREGIar fb&efin U dx@mptlPbivilg Thetwélbfoeeed 10 8jdindde base
plate 2. It is to be perceived that also, or alternatively, the support

pl at e 150 fop¢ anpshgriahgneprinciO atheastyfnie thet stcentimrous threwg thaglagsh Ape

provi ded wi th- ' | - UPERWN) B A Lufimand the
base pl g{a\eé\ﬁJrg}sdcﬁ.?;/dégcfﬁxgtfé@grﬁé@%\éé’&%l? (gtgy? (térglsegﬂp?)%o t pl at)e 14 alrlranged in

t hi s casfen, bt the basetfiste Re Byl radass ofitBisamcuunh deviestbe antstgte Sansudkedfimolisi st of a
support plate with vacu devi c 20.  Provi or e groaoye 19 and
t he hol e‘P%t, °SPRR At @B‘ief} a&ﬁﬁﬁ%iﬁpy"‘géiﬁ%%t%‘a”{ 8 S’t‘ﬁ(eegﬁgwié' %8 Bleisgp %rlys case is
a channgjlatd 16 k& coenng) e Hiredlyldatdthe dedspntt an (in 6f bespeadived that alsdj 6r case al so,

alternatively, the support plate 15 for heating and/or the support plate 16 for cooling can

be provided with devices for vacuum holding onto the support plate 4 and the base plate

2.

Figs. 9a and 9b show that the support plate 14 arranged in this case between the tempiate
10 and the membrane 9 can also consist of a support plate with a vacuum device 19, 20.
Provided for the groove 19 and the hole 20, preferably directly connected to the hole 20,
in this case is a channel 21 for connection to a vacuum fan (not shown). In this case also,
a bevelled part 11a can be provided on the ring 11, which part 11a can lie between the
membrane 9 and the vacuum support plate 14. Fig. 9a shows the support plate 14 without
a template thereon, while Fig. 9b shows a support plate 14 with a template thereon. It 1s
also shown how the inlet channel 12 can be arranged in the bottom of the main part 3, via

the base plate 13.
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a bevelled part 1 la can be provided on the ring 11, which part 1l1la can lie
between the nenbrane 9 and the vacuum support plate 14. Fig. 9a shows the
support ploata288 without a tenplate thereon, while Fig. BOI/SE@NE41d support
plate 14 with a tenplate thereon. It is also shown how the inlet channel
12 can be arranged in the bottomof the main part 3, via the base plate
13. 11 WO 01/42858 PCT/SECE¥02417 The manufacturing cycle for

nanoi npmtgrltapnl %f'acE Ql%tfgrarta%oﬁnapsrn@llng o?ﬁs&tﬁﬁ%ﬂfe'SQﬁgﬂ Q@h&\éhbé:& BiswNng out from

the fig artlng p maln parts 1 and 3 are dlsplaced
rel ati vetdringhe f@ﬂoﬂlhérgureﬂ Rnthasiagtinggrhdse; adihahainparesct ashd argdlespiagbthg to Fi g.

2. The substrate I aced,on, t ort n Late 10

pl aced df aE‘YFetorf’E’ﬁﬁP% 8”8%?’“%%%@9?1 g‘l‘g@?@’lﬁgﬁﬁ‘? % F%s? ' P gs%bﬁggﬂt enpl at e
are bests @%Ilééeél Bn measﬁﬁp&i’pﬁ&a@&tcptfne Genviig U 0pldesd oﬁ)tﬂeeﬁemm&hdim@sr are al so
conceivable. The first main part | is displaced i radi al. direction into

posi t i orsupport Ela@tli‘bﬁ“teéubﬁ@t%@'@dﬁﬂlplﬁq e Bésrtt’e@ np C%Plﬁg}ea’istﬂ:fﬁ to be
di spl ac %cb@n%t%ﬁe@heﬂtoﬁ?gﬁe‘ doquaiaie. t'bl?e 53 WBain pBrt tt RAdispladuEaatai on

di spl acenent is best executed in an axial direction so that a small
inter valradvahdlremuasutt@poaammrofatleng)thapeqoodmmmﬁ3 ph efdsr sy BH to 5 mm

S'lngt szn(B T)(‘ﬁggrrl g{x g):gl%l cgre%%lorf h warc}s ths bet t ﬁBJL%c{ J)rp%sp;t;:cen?eﬁtglstﬂagt support

e ‘suppor pI ate I's shown in
Fi g. 3a.eRblted Badd aedl iretthvm saxhala sdtaﬂphtaﬁamtmtlahe%rpﬂlﬂoée gautted® t he ring

11 or its lip 11 c abuts the support 4 or. bas isis
shown i nmp, grefespply ppéo R ARY BYFE BPreP R tor ! FaRy E?:tg" ﬁ’ﬁﬁtngligel ng

adapt ed thO&lppbR9ide @%Pbééalb%e Q(?fth@@%p@rteblaﬁ@mﬂ laélﬂﬁg?rﬂﬂk is she@hfiespondi ng
to the above nmentioned interval, between the substrate 5 and the tenplate

10 when Fige3a wdtaredtivelyathegxmpl éxﬁmlagewtr@k%glem@rthamhﬁ mw het it B al
di spl ace cavity
s nor caeng sup R TRE P o Bichiad 2o TRIIE SR ik 1B, FERHI e b e

menbr anecdhstifuer@apoutnts aeing ghdpted ﬂs&hﬂtgex’emgxﬁimx@s tookmaine suablsihteatag 5 and

(o o o 10,40kl 08 BLaSe, TS SUPSL oL S 2 L TR o0, O MEMS Oy device
of the nmegiwen {Ha thbens@partsyl £d §cdrﬁ@{0%@t§&d to 5-500 bar, preferably 5-200
bar, and even nore preferredly 5-100 via the inlet channel 12, the

Following the axial displacement of the main parts, the pressure of the medium in the

cavity is increased via the inlet channel 12 to around 1-5 bar so that the membrane 9

flexes out, a light pressing together of the substrate 5 and template 10 taking place. The

substrate 5 1s heated by means of a device for heating the same, e.g. according to Fig. 5 or

7, and then the pressure of the medium in the cavity 6 is increased to 5-500 bar,

preferably 5-200 bar, and even more preferredly 5-100 bar, via the inlet channel 12, the

substrate 5 and the template 10 being pressed together with a corresponding pressure,

which pressure is transferred via the flexible membrane 9. Thanks to the flexible

membrane, an absolutely even distribution of force is obtained over the whole of the

contact surface between the substrate and the template, these being made to arrange

themselves absolutely parallel in relation to one another and the influence of irregularities

in the surface of the substrate or template being eliminated. Following a compression

time depending on the choice of material, temperature, pressure etc., but which 1s

typically less than 3 minutes, preferably less than 1 minute, cooling of the substrate

12



substrate 5 and the tenplate 10 being pressed together with a correspondi ng
pressure, which pressure is transferred via the flexible nenbrane 9.
Thanks twothad28sBexi bl e nmenbrane, an absol utely even di stPCHSEG®A41Gf f orce
i s obtained over the whole of the contact surface between the substrate
and the tenplate, these being nmade to arrange thenselves absolutely
parallel in relation to one another and the influence of irregularities in

th f f th b t i
conpr 65 SPBEPEFTRY TEHRRF Ag 6hC Erd (ehaPRaay e, ¢ PP et he 0

Pressur §eef Gempltél, thBbesurs in thy pavigld iy rddesed ﬁdtﬂathe Bvcrmamtpeﬁts 1pnd3 erably | ess
than 1 m nute, cooling of the subs rcg g ﬂﬁ’ g ﬂi q /SEOO’02417
connencégp%i?teﬁrﬁaﬁ‘sor@fanathﬁé\’f? towig yhichsthe sibstrfg e a8 5 . 6. \Wen
cooling g a@gﬁ?mc&‘%&ng{h%{j  Afd18hiBI RS SulsBratens §ubfecteiMb FurtHer trSatfn@dUCEd and the
two main parts 3 are separated from one another, follow ng which the

subst r atzec&dando wherpis khewn Gorampoimpeipatitiosrphy. oRhis AEthaHBea@ent INRetEr ¢ hi s,
t he substrat | S su ect what is knovvn
for nan d?ag;}porf Fsietng nvenn(% Sx?dﬁf\{‘ffﬁc? e.;[r%I a&a”&%@énbeﬁ% gfegfepgetsl‘l)

ogra er treatnent 's not a part of the
present invention, and Wi II not therefore be described in greater detail.

Fig. 10a shows a support Ia 14 without a,.tenplate t.h 0 Wmle Fi g.
10b showdgal OassUBY)’i)'f‘F“Hﬂoétt E.E\X)i"thﬂu%f”le e, ther nﬁe‘g}égn}t lggog Sﬂgﬁa and 10b
here shay, S‘rtﬁlateefmiﬂxX%em;ﬂﬁ)@@@l%ré&ﬂtl?lg)flohfaﬂdwblﬁél’élsmwm Rlteshitile t he second
mai n part is formed as a periscopi part .for the axgﬁa di spl acenent of

t he sanmeembqsiimentiod thegpyenjios, iiwiich the Smﬂ&?ﬁﬂaﬁw I HRARSERAISERIN) punp
is used r I r ut side the

i do el L Il BPREGRGPBE G UeRRl AER IR Lo A R 2L hem

Arr angedre&ted(lnet shodmdpump & siedelsoddritise Ber&ncblt: Hepbaereentnainksgiherespect i vel y

are slidin and 24b respect vi ces (not
shown) a?‘g‘glgf Sb‘feo‘?;ﬁg 1Y 8UtY YV%I\/s “Ihe 4t ez{lrsfn ol Wi s ﬁ2? ﬁgtvgeie%éh%%al s 8 being
di spl acegrsspedat thelkat ofﬂle@maaauls sand tifd @m:rtdwﬁls 20utspectively sre 22dinghe out er
walls 22 are |limted at the other ends by §he cav tglé ngbot t.&gﬂ? or base

pl at e 13seaipr?daiapg @b raspertuply 13 15 Reshdsniget(nehshopa) alelse REAY'fe8 %2 or in the

oL o, S sl 008 120 oananScn hbe e o
medi um i euteheallsed?. he quted walls 22 are limited at the other ends by the cavity’s bottom 7
or base plate 13. The inlet channel 12 is arranged in the outer walls 22, or in the bottom
7,13, i.e. in the area outside the gap 23. Arranged in the area of the gap 23 is a second
inlet channel 25, by means of which the quantity of medium in the gap 23, and 1ts
pressure, can be influenced. The periscopic displacement of the main part 3, or rather of
the membrane 9 and template 10, is achieved by increasing the pressure in the cavity 6
via the inlet channel 12, at the same time as the medium in the gap 23 is permitted to flow
out via the second inlet channel 25. When the ring 11, or its lip 11c, abuts the first main
part 1 (not shown in Fig. 10), a continued increase in the pressure in the cavity will result

in the membrane 9 translating the pressure to the template, so that this is pressed together

with the substrate, as described above.
To retract the periscopic main part 3, following the completion of imprinting, the

pressure in the cavity 6 is released and the pressure in the gap 23 increased instead via the

second inlet channel 25. The side walls 8 are thereby displaced, and with them the
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pressure, can be influenced. The periscopic displacenent of the main part
3, or rather of the nenbrane 9 and tenplate 10, is achieved by increasing
the pressOn428§8t he cavity 6 via the inlet channel 12, aRCU/$E0HM4IE tine as
the mediumin the gap 23 is permtted to flow out via the second inlet
channel 25. Wen the ring 11, or its lip 11c, abuts the first main part 1
(not shown in Fig. 10), a continued increase in the pressure in the cavity

will result in the menbrane.9 translating. t | ate, so
that { nmembeens banddn FORRGR. touh Bt g 13, RL SRAHE Spalsrdatigbaphl At e,
retract g igg REinst e NuGer Rl 2RARH thk sideoWhlnvi lepectieelgonpl eti on of inprinting,

the pressure in the cavity 6 is released and the pressure in the gap 23
i ncreased instead via the second inlet channel 25. The side walls 8 are

t her eby pel.spl AGGa c 36k #h burh VD e 15 WO e AR FBGTHABERN 028 17

menbr ane and the tenplate 10, towards the base plate 13, the sliding

seal s 24emplae, RYich dsvicelcongistaefiasypperhplatpaf e sameltyress bgfde.tthe side walls 8
respectivel y.. Figs... L1t er LME G8%isGEydrslagéacuum
hol di ng °8’fm¥°H8nsu s}:tléL ét ganégdd%g 8&7}5’?%?%,“%&\}??&&(}2&%@% Co.nsiss srgéaa suppor t
pl at e of4’imosided it theasams naheras,shown ircBign® otithongredtenl Fingrothl of itsamed support

plate 4, naned 4' in this figure. The support plate 4' is.provjded, in the
same naMe SHEaEHE a#ﬁo‘ﬁhd?oq%?&vﬁ’}i‘ Q“@B%B\‘?’éogga?%“bﬁ%nﬁe‘btfcpr\ @8{ pl ane
sur f aceshaRf) B abiePaidhadiahenRieh h¥tak el substftdehialylo ohe ¥@gabeBf giennect i on
(not shown)  to achieve a vacuum whi ch holds the substrate 5 firmy on one

sur f ace sypparhelatest)spdheldp thersepert plate héray Q"r?eba§&p"p%|atsulﬁﬂoéﬂélat&'f°‘f irmy on a
base, e. olix?%&xlégwtltate@ ?15{3551]‘0% iP%nglﬁl‘é. Mngc‘éd%tdfr@ts?de%n}[\f‘&tth§hovm inthis
ange y of "th ,

figure. Arr on oné side on e support plate out si de the
groove k8ppirsplatesoanddy tegnmvgri@oie s2éndivaciure georuepé.an therpyample ci r cul ar
groove 26 with.a dianeter that is greater than,th i er.of the

t enpl at égfﬁnﬁﬁgc?lﬁregrgﬁﬁesésr‘é’pgag.la"#?ﬁﬁa & %Fr%ﬁneﬁa(rab%\[/%&fé, at best via a
hol e 27, teinplate 1CdAI@thebublBatb S Pednid@iclot tid gksbva 26 2t bestiviaanholaal, ishown. The
substrate 5 can be held firmy by nmeans of the sgglpa?réBg ate 4' by the

first vedauifl gp&pmemestopiRa vamyrbie nobshayd) niresPerais’ 50 ¥ Bt directly
ont o 1 heg P} fRhR tithERpbRbla@M NG thO Rt vABuRRYSVei 19, fieGemplhd 1@ @ filmor
foil 29 e.g. of alum nium or rubber can be placed conpletely covering or

being able to be placed directly onto the substrate 5, and following this, as shown in Fig.

11c, a film or foil 29 e.g. of aluminium or rubber can be placed completely covering or

running around the periphery of the template and substrate, which film or foil 1s sucked

fast against the vacuum groove 26 and thereby holds the template 10 firmly against the

substrate 5. Thanks to the device shown in Fig. 11, the substrate 5 and template 10 can

thus be placed together, as shown in Fig. 11c, on one main part 1, 3, of the device,

following which the main parts are displaced in relation to one another, so that they are

oriented over one another and close to one another, as described earlier. Following the

imprint stage, the vacuum in the groove 19 can be released, while the vacuum in the

groove 26 is maintained, the support plate 4’ being able to be removed from the device

with the template and substrate still there for a simple exchange of substrate.
Figs. 12a and b show yet another alternative device for vacuum holding of the substrate

and template, which device consists of a support plate of the same type as before, in

connection with Fig. 1, named support plate 4, in this figure named 4°°. The support
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runni ng around the periphery of the tenplate and substrate, which filmor

foil is sucked fast against the vacuum groove 26 and thereby hol ds the

t enpl at ava 01/4285811 y agai nst the substrate 5. Thanks to tIrETdP)/@E1Ehown in
Fig. 11, the substrate 5 and tenplate 10 can thus be placed together, as

shown in Fig. 11 ¢, on one main part 1, 3, of the device, follow ng which
the main parts are displaced in relation to one another, so that they are

oriented over. one anpt her and cl ose , Likad.earlier.
Fol | owi Agtthe's W%&?‘ﬁf“ &Féﬁ‘&e Waﬁgervagéﬁ%‘gngﬁnﬁg%@gghoao eo‘%glsgcclan be rel eased,
whi | e t hepMas uickdarid ethr@igh ok 2B whichahnbeoweda vadenswuppertiondhett e 4'

being able to be renoved fraom:t device W t.he tenpl ate d substrate
still thl@r@)ft%?chae‘sqarffﬂﬁém@k*éﬂ%}hg‘gd%&‘eéa‘a%ﬁafea{ g’.mlwaé’."g? acﬁﬁgﬁ‘ﬁ show yet
anot her s@ﬂ;}\?ﬁrmﬁé V6 ndeWidE8hd QlppY¥A ke hahdiyng bast ey, § whisioraglste fand

I'c

tenpl ate, device consists of a support plate of the sane type as

bef or e, coolingabemestraters, nptshomngn this figipedrangsdan thesuppert latedy $/i s figure
named 4".. The SUYRRQ 4 ~ liatSodve 3i1SnPr ovi ded,
R T A R T s S R e

pl ane s uiid Aghsbeaneknatht kdgadfharttiche s@portwidte #’ rwinsh prbwes t 5 canyestadiim

connection (not, shown)_.to _achi eve a vacuum whi ch hol ds the substrate 5
firmy Gry2esmn shanpgldd- Jielsa Sngﬁbg‘ﬁrsf’prbqrhﬁgte%} ‘5@6"@8?"'&%" 1;tt}ﬁém(gupport pl at e
4" 11 mMsyb@iternbasE wiflleFig A 25URPWE b s REp1iten” viend feh@ldthie0 sathstrate 5, not

shown in this figure. Arranged in the support plate 4" is r.airﬁed edge 30
out si de suhgraty bhgeeongingide gieeedge 48 She dipensiogpateadmied o thatfers 1j98ve 31 in

the angl, n?lgt BBrwiedf ¢ e%@laﬂg%etslﬂﬁst%'t@fég{ptlatg|t%§%ﬁ&hicﬁ@.hﬁta]irgsr oove 31 is

connecte vacuum channe . Fig. 12a shows the support plate 4"

W t hout sackednploabevamdm chatvsdl 33t Bottitbe ¢complateland sutitrate atedteredty a support
plate 4". with a template 10 and ubstrate 5 thereo L NSl e edge 30.
The di ngﬁx\glyoﬂée Sﬁpgrfg%%ﬁ’tn &d Irlsglgt hla el{l%%?lgt“f %e %Ctrflllley eg‘aﬂsl?r%%% 33316& Eet ween t he
edge 30 rripht tHheesiebdd thatigéirepdfahesubstiite Sqbr thbteaiplgapo dithisiisto lwucked into

t he vacuum channel ﬁé Both the fenplate and substrate are hereby held
firmy, Riredshprestiqiesraprrarlated B g. 11 being able to be achieved. The edge
30 has a height that exceeds the thickness of the substrate 5 (or the

tenmplate 10 if this is to be | aced cl osest to the support plate 4").
i EXAMPLES P PP P )

Imprint trials according to the invention were conducted according to the following
parameters: the substrate was 5.1 cm in diameter in S1/S10,, with a coating of 950 K
PMMA which was oven-baked at 180°C for 24 hours. The maximum pressure was 60
bar, max. temperature 170°C and min. temperature 80°C. The template was 5.1 cm in
diameter in Si/S10,, with template structures in the form of lines and dots with line
widths of 50, 75, 100 and 150 nm, and diameters of 50 nm with a distance of 25 nm
between the dots. The template was provided with a protective layer of nickel with a
thickness of 20 nm, which was deposited by vaporization. The template was cleaned
before imprinting by immersing it in acetone under the influence of ultrasound, and dried

using nitrogen gas.

Fig. 13 shows a diagram of substrate temperatures and pressures as a function of time for

the production cycle, which extended over a little more than 2 minutes in a device
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EXAMPLES Inprint trials according to the invention were conducted
according to the followng paraneters: the substrate was 5.1 cmin

di anet erwOn1/82858 2, with a coating of 950 K PMVA whi ch PeBSEM®24IBaked at
180C for 24 hours. The maxi mum pressure was 60 bar, max. tenperature 170C
and mn. tenperature 80C. The tenplate was 5.1 cmin dianeter in Si/Si Q2,
with tenplate structures in the formof lines and dots with Iine wdths of
50, 75, 100.and 150 n anet e j j of 25 nm
bet ween FRYIESRT efﬂ‘éeq{ngﬂp re'ad %?8\%58%% tﬁ\;\ﬁlﬁé g&é‘?&oﬁg}é‘?%‘?%% ayer of

ni ckel WhéBasad wak howphhes mimfte. Mememmbnvmed@mébmbwevapbwh%tl on. The
tenpl ate was cl eaned before inprinti n b nmer.si n g under
the i nf ItheAesired magimym Esse WantFachedetf l‘ﬁéo e srhsig é:ﬁmé%{? ceqc: shows a
di agr am of, 1@;;'@1%;5@&%&@ APRTRdd BSh SRl iRl s puines as a function of time for

t he productlon cycl e, V\:hIC|'J’| extended over a little nore than 2 mnutes in a

device 15 WO 01/42858 PCT/ SEQCQ 02417 according to the |nvent| on. As shown

in the diagr.am e t R 1
m nut e. dBFegté@ﬁrs }éé‘&?ads&%ﬁ‘gprg%["ecﬁfgm%@?ggtb éyvgn%mﬁé and when éb?ﬂgﬁ/ edesi red
maxi mum PivIdss iayver sathe selsstaed If grewér degthok defiedsabgheratressemrea he astd. Dur | ng

cooling, the pressure was adjusted to the desired set point. The trials
showed that a pressure of around 60 bar gave an inpression 200 nm deep in

the PM)laNes 108ydidsewigiihs ki@t ompldte Jf Eall€be 6@ifired ﬂladﬂﬁ:lelhﬁd: sudfakd gher
pressure can be used. Follow.ng 10 cycles w th.the arre tenp ﬁﬂe it could
be conf i PhAbcubsiEtestwas cxprly erép%re}r%i ade SIgafﬁcamvagat&W% §t%%‘ree‘iP be

| pr i nt eghsNRd 3 SidikEdthe ¥R5d Blth AiMrdr stigurst ruct ure coul d be observed in
or between the areas wth different structure. Around 50 ri m PVMA renui ned

in the inpressions, which was renoved by etching. Follow ng etching, the

profi | © B bR BRREASlmiRE SURSLALE IR NERLCRANAR KELIGR] | vl | o

Fol | owi n ching, goated in the npressi ons
vapor i zaFoliswingedhinbethe @rcﬁilag:etmaarfeoeeafm}tmbttmw badvear edvengh eamical ng PI\/I\/A
r ltin ful in he i npr I. .
esult gzallls Fo?lo%vyr?gceﬁgﬁng the sutbstratg gvaag cod Qeci in the ﬁnpre 310%2 %m%n(i—, by
vaporization, and then a stage was executed to remove the remaining PMMA, resulting in

a successful metal coating in the impressions.

Fig. 14a shows a scanning electron microscope picture of a part of a template with lines/
recesses 100 nm wide and a gap distance of 300 nm between the lines. The total surface
of the template was 25 cm”. Fig. 14b shows a part of a substrate in which a layer of
PMMA has been imprinted with the template in Fig. 14a, in a device according to the

invention. The structure arising is very regular and devoid of defects.

Fig. 14c shows an aluminium-metallized surface of a substrate of silicon that has been
imprinted in a device according to the invention, with lines of 100 nm, with 200 nm and
500 nm gap distances between the lines. In the picture shown, the impninted surface has
been metallized with aluminium and then PMMA has been removed. The total surface of

the substrate was 25 cm?.
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Fig. 14a shows a scanning el ectron m croscope picture of a part of a
tenplate with lines/ recesses 100 nmw de and a gap di stance of 300 nm
bet ween waei/4isses. The total surface of the tenpl ate wasp@BSEN®241Fi g. 14b
shows a part of a substrate in which a |layer of PMVA has been inprinted
with the tenplate in Fig. 14a, in a device according to the invention. The
structure arising is very regular and devoid of defects. Fig. 14c shows an
al um ni tallized surface of a s trate of siligc t been

i npri nt g[{i%'irﬁ%da?ha‘ﬁlglggnré’gg’o&g? ?nfga ¥4 Phe TRPSErEon ;\lm?lﬁﬁo %&ﬁé%ﬂ%?o Y100 nm

wi th 200mprnangin BNIMA M gagyich Rtardagsobied weeantionh @hkidoghavé bednheade ct ur e

shown, the inprinted. surface ha een tabljzed with alum.niumand then
PMVA hasw‘Bl?e‘é?{y‘ﬂ’gﬁﬁP/gHFa“‘F?Feo“c%Péﬁi S‘é‘%ﬁ‘f’&ég? -1"}% e BighLE FvE- s 25 cne. 16

WO 01/ 42358inREaTh RN Q0 28dy mefalifhed 348 ahhAMurR hAdHhRIPMIMVAChSn RImdvedi ze of 50
nm produced on a silicon substrate, by inprinting in PMWA in a device
accor di nbhe minihem] gap digtansa 1s WHgedtotbs I¢pahanydamn.made with varyi ng gap

di stances on a total surface of 25 cn2. In the picture shown, the

i mprinted surface has been netallized with al um niumand the PMVA t hen

r enoved. TheTieemioniismonresanicted ®tthnerbidmputd gediexamphes dessibed blznveXsitnan  The
invention is. not restricted. to.the. enbodi ts. and exanpl.es, descri bed
above, bRfVaH W‘%’é“@‘ﬁrsf’%‘?f ‘?%iﬂ?%ﬁo Vie 3(35‘5‘&8‘!’“?%“?‘ ‘?%’Y@@T aims. Thus it
i s easi | kapple HRdethplate MR RIS OIchifR Pl&Ephath@naBbthetis ikfigirds0 change
pl aces wiith one another in the figures shown. It is also perceived that
convent i 39am- Agaalsp @srceiyed HinhedtvieBRonA MmeasuresBcAMRECHER Wihshoul d be carri ed
out, suc&rﬁﬁnﬁmﬁa@sngulgfbetc_aﬁiea%{@&&ﬁas%ﬁea}lnrg oTHRSILHALE o ledubGiaR at e, and

t he space between them wusing pure particle-free gas, e.g. nitrogen gas or
anot her guelstemplate, hed therspace tetweenghemn gisumcburdipartitlhdrea gt elgnemogef gashe

menbr ane far i f the.cavity. ete.  can be executed in essentially

di f f er ent" %{y}‘se@%&" '%nﬁl(r)'gfnﬁodeef\}ﬁapf”ﬁéwfégl R énaenggclzjt?)l? H}eﬁl&r‘%n& the invention
due to tfirsatidh/of\ii2 il t4 285 BarPSTexSEGEd (ebiohtialll Aiffefent ways, without

deviating from the idea according to the invention due to this.
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1. Device in connection with the |ithography of structures of nanonetre
size, which device conprises a first main part (1) with a first

princi pawioyigegsse surface (2a) and a second nain part (3PCWBEM/0a413econd
principally plane surface (9a), said first surface and second surface
bei ng opposite to one another and being arranged in principle parallel in
relation to one another, with an adjustable interval between them and said
first an&dm nd surface being arranged to forma support for a substrate
(5) and | ate (10) respectively, or vice-versa, characterized in that
sai d secondémdenn l@@xﬁﬁect1(>13)mtﬂ|t1$6311ﬁh0gfﬂph§se&stmcmmsIofylar(Cﬁn)eﬂfeGlzeaWhEﬂI um and
means for adjusting a pressure of _ sai

t
consi st i ng dsvics compusesadisaRAR AR (Pgyith %gemwa?‘éswga“&%‘é“ea%gcaﬁgg: d)e/ faces

away from ts@@orﬁi@ﬂélh%a&@)wﬁt}% SR ofi@ pAn AR WlareHutfaee(9h P d9id fidst shaickCe
according to claim characterized in that said nenbrane (9) |s fixed to

t he secondandﬁpwnrdamfaqeé)elr@rm@@tq eeonsanpihpeangd beinganengd i PAREP S ef er abl y
by means o rpaf)%hre § i abidd 4o MU0 §ffidn LRfusHBER AR §et@@éthrﬂQ§1r YndP@pd NSt the

second i accor toclaim1 aracterized in
that the ne(if@raaxrleec(cﬁr)d sodas efmg zm‘anged fol fexn bbeppmttfera aib,strgcéf’r)@mébl y a

olymer materi a thi.n nmetal, even nhor ref ed stic rubber or
'tomﬁ net al te’f“ﬁ@teh@%?eé?leémﬁg\‘h?{d”%? Yehae RN cgr&% &?{Saldl% ﬁrﬁa BIdPEr abl y up

to 3 mMm and(wmecrlccsmp@sepaeﬁxﬂfyr(erifoyamdﬁlﬁn JandTieadls foD&&h@tﬂxg&C;ﬁ@fsdtd‘l@ to any of

the preceding clainms, characterized in.that sar ran has a
maxi mum wi dta mﬁ‘r“é\"e?’ w8l pf sp1d caicapsistye ofg. flegth ‘?ﬁﬁem B‘r“%r(§r é*g‘g’%‘c%o 350 CMm

5. Device agganrfll ml&elmcefawapeomesegrlngk&hﬁ%mde&ﬁrna%eade@g in that
sai d medium consists of a gas or a liqui | ow conpressibility,

preferably an oil and even nore preferredly hydraulic oil. 18 WO 01/42858
PCT/ SEQQ, 02417
B CHB[%’ Bl Oa%cr%ﬂér?&eﬁz% ﬁﬂﬁ}ai’ialé Fﬁm%Fa%%gg;'lEﬂxg R4

characterl zed T he neans ' ng e pressure of said nedium
is ar rangedsdcmcaﬁlpmsﬁartt(h)mrpm&s&arpenlblceryleﬂiﬁenbmb;aneppxefemba)bbyméar%(tﬁ bar, and

even nore pref err 100 bar. 7. Device accordi n ny .of the
precedi ng ct ANkl gﬁ}é}f‘l‘cﬁ F}?erae‘f‘hra{“ﬁé?e’é & 152t gﬁ‘é‘i‘mﬂ aifpart

3. Device according to claim 1 or 2, characterized in that the membrane (9) consists of
a flexible material, preferably a polymer material or a thin metal, even more
preferredly plastic, rubber or thin metal, the membrane having a thickness of up to

10 mm, preferably up to 3 mm and even more preferredly up to 1 mm.

4. Device according to any of the preceding claims, characterized in that said
membrane (9) has a maximum width, preferably a diameter, of 25-400 mm,

preferably 50-350 mm.
5. Device according to any of the preceding claims, characterized in that said medium

consists of a gas or a liquid of low compressibility, preferably an oil and even more

preferredly hydraulic oil.
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and second (9a) surface are arranged to be displaced in relation to one
another in a direction which coincides with the normal for the surfaces,
and pref@OabMIBs8l so in a direction which is parallel to PdESBM0R4Ces. 8.
Device according to claim7, characterized in that said second surface (9a)
is arranged to be displaced periscopically towards said first surface
(2a), in a direction that coincides with the normal for the surfaces, said

d I
Second. Ml MDRALL s R EOIL, S I iR BRI AERRIS B L SRIAR AR L feaROY! (8, 9)

whi e pressure of
sai d medi umd;Sstinpeivd @essaes:@frsdidrrgedmmmanged fa)eldprseﬂm(ﬂ)re‘sgure k@i 4560 bar,

characterized t | east one ort e (4, 4, 4", 14, 15, 16)
is arrangedprﬁgf"%é‘éh%bg% L AP E‘fe“(’?%ffp Egggﬁ?ﬂr (9a) surface and said
substrate (5) or tenplate (10), which support pl ate has a t hi ckness of

0.1-30 Mm Igreferabl 0.1-20 mm even nore preferredly 1-10 mm and nost
pref er r ed yDevige &coprding ® anmﬁﬂ@@ra@émgcﬁlm@sx@a@r:@rm@m tbﬁéﬁléé'trﬁr@%)ed in

that said SHRPREL D d Lﬁ‘rrt[a ear?frrar%%e tdBe dxgﬂ:ﬁcedl@refaﬁoﬁ{or &ﬁgﬁgthtepmbae hel d

firmy against sal or agal nst another support plate
(4, 4, 4" dxtebtloﬁSyhxdlﬁ)mmldlésom}a@pmnnstxal§<a1tble sufasbsr at@prefratdyaloma t enpl at e
(10), by meg.ns of cuu I th(;h device al so conprising neans (19, 20, 21,
26, 27, 28, ?ftlof%()’“ is p3rpilektg ?el ng such a vacuum 11. Device

accordl ng to claim9, characteri zed in that one (16) of said at |east one
support Iate consists of a material which has good thermal conductivity,
the supp6rt Depraperopting i cpm,’, Wé%“?@”ﬁdﬁﬁ@%m@i%%onfié\"rfaé’eé%lﬁ ng medium 19

WO 01/ 42858, PRHY 8pidded Msc@%ﬁll? oV §O%LG f'lgt LiRfagd gﬁa 119a dfbalact eri zed

in that one ( of said at Teast one support plates consists of a materi al
whi ch has athgbeaineifes wigh themoghaliforthe safraes, s3id second rwlppmﬁ)pbmpesxpg ef erably

.bel ng. ar r anQ?% %Cgpll%gﬁ}; ﬂ}g@ﬁ(geaﬁ eh)%l ggld g :Ih7l% Hﬂ%l}‘gep%gbcgls%%CG a’ mga

irradi ation IOI']V\A ogra
struct ures ofadjastiagelia wesureof shidmeafiirer termed nanoi nprinting, a subst rate
(5) and a tenplate (10) being placed between a
9. Device according to any of the preceding claims, characterized in that at least one
support plate (4, 4°, 4, 14, 15, 16) is arranged between said first (2a) and/or second
(9a) surface and said substrate (5) or template (10), which support plate has a
thickness of 0.1-30 mm, preferably 0.1-20 mm, even more preferredly 0.1-10 mm

and most preferredly 0.1-5 mm.

10. Device according to claim 9, characterized in that said support plate (4, 4>, 4>, 14,
15, 16) is arranged to be held firmly against said surface (2a, 9a), and/or against
another support plate (4, 4’,4”’, 14, 15, 16) and/or against said substrate (5) and/or
template (10), by means of a vacuum, the device also comprising means (19, 20, 21,

26, 27, 28, 29, 30, 31, 32) for creating such a vacuum.

11. Device according to claim 9, characterized in that one (16) of said at least one
support plate consists of a material which has good thermal conductivity, the support

plate preferably having channels (18) for a cooling medium.
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first surface (2a) and a second surface (9a), which first and second
surfaces are opposite to one another, principally plane and principally
par al | elwown1/s8s@ti on to one another, char acteri zed in thair/saod24¢cond
surface (9a) consists of one side of a flexible nmenbrane (9), a pressure
bei ng created on the other side of said nenbrane, so that the tenplate and
substrate are pressed toget her while said first surface (2a) act as a

dol | 14 t hod ac or di | ai m 13, characterized in that said first
((Z)a)yand LebsHge tosy “%EPr‘B arapterieqd igjthaiione B) b %fée%h%“eanot her
before pres pbﬁ%tldt&ncdﬂfsmfsrb?a rrﬂi@éﬂ%'[ #fhhab g%o@& H8kma '1r%%ldtlgn %5}%@ 15
Met hod according to claim 13 or 14, characterized in that essure

during corrtbreéyemshplaie@r@fajabb/tl@mga;rasgm lsatup geastientlalfl 3), @e@@@xdaay and
even nore t‘?yf?ﬂéﬁ Ly 100 bar. 16. Method according to any of clains
13-15, charact eri zleg |ﬁ§{)'hat said substrate (5) is first heated,
electrically, rrechanl cally or by irradiation, follow ng which the tenplate

Unat t nbS sTRUtRdR someBEnRedRs BlouRfnnaivctres. adtment SecRamct of | owi ng

whi ch t he teemadaztxmapdmmgbsgmtr@te 5 pangienamplaed 16 s ﬁce%rt%b@erna 17.
Met hod according to any of clains %3 16, charac e);lze in that a cycle for

nanoi npri nt ﬁbs‘l"@c‘é@ﬁ‘ﬂ%ﬁsqcﬁ“‘és‘frf% (W9, Whisk firshamd seconchanrfages aoe ef erabl y 1- 3

m nut es. 2Qpp051te to one another, principally plane and principally parallel in relation to one
another, characterized in that said second surface (9a) consists of one side of a
flexible membrane (9), a pressure being created on the other side of said membrane,

so that the template and substrate are pressed together, while said first surface (2a)

act as a dolly.

14. Method according to claim 13, characterized in that said first (2a) and second (9a)
surface are first displaced towards one another, before pressurization of the

membrane’s (9) other side is executed.

15. Method according to claim 13 or 14, characterized in that said pressure, during

compression, is adjusted to 5-500 bar, preferably 5-200 bar and even more

preferredly 5-100 bar.

16. Method according to any of claims 13-15, characterized in that said substrate (5)is
first heated, electrically, mechanically or by irradiation, following which the
template (10) and substrate (5) are pressed together due to said pressurization, that
the substrate is then cooled, by means of a cooling medium, following which the

template and substrate are separated from one another.

17. Method according to any of claims 13-16, characterized in that a cycle for

nanoimprinting is executed in a time of less than 4 minutes, preferably 1-3 minutes.
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