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[0004] Nano-fabrication involves the fabrication of very small
structures, e.g., having features on the order of nano-meters or
smaller. One area in which nano-fabrication has had a sizeable impact
is in the processing of integrated circuits. As the semiconductor
processing industry continues to strive for larger production yields
while increasing the circuits per unit area formed on a substrate, nano-
fabrication becomes increasingly important. Nano-fabrication provides
greater process control while allowing increased reduction of the

minimum feature dimension of the structures formed. Other areas of
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including, inter alia, a body having a surface with a pin extending
therefrom having a throughway defined therein, and a land surrounding
the protrusions defining a channel between the pin and the land. In a
further embodiment, the body comprises a plurality of protrusions. The
configuration of the chucking system allows varying the chucking force.
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second embodiment of differing vacuum sections that may be provided in

accordance with the present invention;

[0015] Fig. 7 is a top down view of a wafer chuck demonstrating a
third embodiment of differing vacuum sections that may be provided in

accordance with the present invention;
[0016] Fig. 8 is a side view of the wafer chuck and substrate shown

in Fig. 3 being subject to a release scheme in accordance with ‘an

alternate embodiment;

[0017] Fig. 9 is a top down view of one embodiment of the wafer

chuck shown in Fig. 2;

[0018] Fig. 10 is a cross-sectional view of the wafer chuck shown

in Fig. 9 taken along lines 10-10;



[0018] Fig. 10 is a cross-sectional view of the wafer
chuck showmn in Fig. 9 taken along lines 10-10; 4
[0019] Fig. 11 is a cross-sectional view of a wafer
chuck shown in Fig. 10 having a substrate disposed
thereon; [0020] Fig. 12 is a4 cross-sectional view of a
second enbodi nrent of the wafer chuck, shown in Fig.
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17. Materials and Methods for Inprint Lithography, which

is incorporated by reference. Inprinting |ayer 12 may

be position rate 14
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known in the art. Exemplary compositions for imprinting material 12 are

disclosed in United States patent application number 10/763,885, filed
January 24, 2003, entitled Materials and Methods for Imprint
Lithography, which is incorporated by reference. Imprinting layer 12
may be positioned on a substrate 14, with substrate 14 having a
thickness ‘t’ associated therewith. Substrate 14 may be formed from
virtually any material including silicon, fused silica, metal or
compound materials typically associated with the manufacture of
integrated circuits. Template 10 comprises a surface 16 having a
plurality of features disposed thereon, with the plurality of features
comprising a plurality of protrusions 18 and recessions 20. The

plurality of protrusions 18 and recessions 20 form a pattern to be



integrated circuits. Tenplate 10 conprises a surface

16 having a plurality of features disposed thereon,

with the plurality of features conprising a plurality

of protrusions 18 and recessions 20. The plurality of

protrusions 18 and recessions 20 forma pattern to be

5 transferred into inprinting |ayer 12, formng a
transédirefl inegeincénteing. lakr el pderfirvald yeltehpirape 1gerein.
MorngBE@ﬁl\%a%ﬂpr 't@&\ﬂ)fb@:eljgﬁeEorJt%c%HCbmﬁ:{i%tzln(%rﬂ%%ylgﬁt @’{ Il &lch that

rintin er i ngresses into an i

p‘f“'l‘frenp"f‘]tyogf "Bt §P%n§a§% (55§f dP%?SﬁﬁFlﬁFF%gapgy&ﬁlii the

plurad tty &f correls gimmgs 20 sttor deturiepabrtdss kyef abe wigh gf contiguous

strubBiR al &610, s\{}@%[cee' nié yQECQIeJ_anatth 108t m&@% etyplcally the
surroundi n nplate 10 and i r|nt e

atmosERGfeat VY * ‘t%nﬁeltleﬁmatfen]pq af'¥ %3 bré‘y ?%eéc?%y Py Pe

satuaatddrptimthehéad TénplEte erwaynbe headeddedraty fe imprint head

11. agﬁptl%gr{r& HDYE l@l 19539 b%hgdaéted%o’ m@‘y'éj/aqgng 4?1@)(@5 Y-, and/or
t her eby %ener ating separation force

Fs
Z-axepnpFAirEPY 09° R 6 T hePPAr aki g a%ayestOrﬁiy d‘ifé’tl?%t *ée“ﬁate 10
alondothhat-end, asapstroat eubderatypiiecal | For emed nsdi nsabstrate 14
typlfcéi(l%p IQIQ J.nsI QLH XVI Eﬁeﬁeﬁpﬁcttloﬁ OWJ!:tI?le rgs&?gts twhf:klxee Z-axis while

rint head undergoes movement. [0029] Inprinting
lmer%\S/é’leaiZunﬁyd%éoﬁi)ﬂ?ﬁﬁmef”rtom a phot o-sensitive
roo2emt er i atmstishirighatywhen2 exposied tormafd dcbm nhCphoto-sensitive

mate%agg?o&%ﬂt ’thg{ewci‘;%? g‘sedpc%lqugr 53&%1@ngo%o%§§ﬁ i {H%e%ame is

orma so mat eri al he actinic conponent
PolvResi FeActifd 67 et rlav}fecﬂ &f %%Fe?f@]{lﬁéflﬁdhﬁ?‘fﬁlla%ne g, actinic
compeh&ﬁ‘l I aEggnahcCudnergytravidiebl e vhvghhgamnd t hgelinke. energy,

elect onralggg‘élry c rhecr%gfon§n lenp!L 8@}{'1%(:1 érigd leQél\InlElQe ON€ The actinic

ed’in t t an typi depends on the
Ompﬁmfetrlea‘Pl?YQSimWW@ﬁWlilnb?l Pite ngitd rlfiztf}es F5r e, typically
depeh@9D 3R] t190 Ik € fiia¢ atdc@nwiofchi BRgdiAtimg 1haaren 21D @eends

[003851::)er tseoq@. a%lcatl(ihz k%ISn% nﬁtﬁ'{‘&t E{h§r?wg£#§gdailtg§ template

rinting layer ral it recession
10 pgkesTheansatt erﬂhelteevﬁﬁp aped1G0ps %wtapéd lpyeym 12 fills the

plurblr{llry' Rt Bgcels@y@rﬁs 2. | mh$f3a$témnﬁ:%fnpliﬂée 1veks esfeplalﬁ'&@ﬁi from

impr lrn C?rg deed 15 OI tgPsrl ntl n Xe el]i?é Wllgahg a; att ned into
&orr@sp&hdﬂ ng to'the ern o il at'e °to’ [r(?(f 1T

impr Sepagatliager of 2 t eipl a@ epit)tefrrlomogmfip@rlfiiféd tpelientpatgern of

temph @y€ho. 12 i s achieved by appl | cation of a force Fs, to

enpl ate 10. The sep ra% orce Fid fsieg lmprmtmg layer

[°°3ihff| ci ERE T HeSA toﬁdé corremacfﬁem on°“f orece
12 petawrenvednp aireeliOataiod sxﬂ iadi fared |Fsvpr¢mttwg>lb‘ae}/eik0 12 The

sepa@%o&h%orégsf st a.LQC%fOfsu§§|;kl§_tef1§t ﬁaé‘rﬂtb@e Sts ab*ﬂercome adhesion
. eornatlteg{% |s bel i e A $ formation fzadth
Orcﬁﬁr}??té’ﬁe%f 8t at% o4 FBH% & e§“p§éﬁ1éﬁn§t| BHSof 2 anc the
resitenpleabt® slO@straam soltodefiadad (depormeiing) | ayldr i 2oel\Mgfet that
defogwlgnz%frmay portion of substrate 14 facilitates separation of
template 10 from solidified imprinting layer 12. Wafer chuck 22 may
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forces and the like. 2As a result, the direction of separation force Fq
is typically opposite to that of the direction of the straining force F..
Typically, wafer chuck 22 is supported by a stage 23 that facilitates

movement along X, Y and/or Z axes. An exemplary imprint lithography



retain substrate 14 during separation using any nunber

of well known straining forces, F,, e.qg.,
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[0035] Referring to Fig. 2, the present invention attenuates, if
not prevents, the aforementioned deleterious effects associated with
separation of template 10 from solidified imprinting layer 12. This is
achieved by reducing, for a given substrate 14, template 10, and
solidified imprinting layer 12, the magnitude of the separation force Fy
necessary to achieve separation between template 10 and solidified

imprinting layer 12. To that end, wafer chuck 122 is configured to



thereon. This nmakes problematic, inter aiia, alignnment

between substrate 14 and tenplate 10. .[ 0035]
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chucking forces Fl, the magnitude of the separation force F; required to

separate template 10 from solidified imprinting layer 12 may be reduced.
More specifically, the magnitude of variable forces F, are established to
facilitate strain (deformation) of a portion of substrate 14 in
superimposition with template 14 in response to separation force Fs,
referred to as strained region 24.

[0038] Referring to Fig. 3, alternatively, straining force F. may be

varied across substrate 14 such that the direction of variable forces F,



outside of strained region 24 is retained upon wafer
chuck 122 when the sane is subjected to separation
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impact with wafer chuck 122.

[0042] Before separation of template 10 from solidified imprinting

layer 12, the direction of the variable forces F, may be substantially
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follow1ng embodiments may employed in step and repeat processes,
wherein an exemplary step and repeat process 1s disclosed in United
States published patent application number 2004/0008334 filed as United
patent application number 10/194,414, assigned to assignee of the
present invention and incorporated herein by reference.

[0046] To that end, wafer chuck 122 may be configured to provide a
plurality of discrete vacuum sections 30,-30;. For purposes of the

present invention, each of the plurality of vacuum sections 30,-30; is



t hroughway 633 form ng a chanber, as well as sealing

of recess formng a second chanber surrounding the
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row consisting of vacuum sections 30p, 30;, 30, 30y and 30; and a second

row consisting of vacuum sections 30c, 304, 30y, 30; and 30y,



may define irregular vacuum sections 330, along with a

hexagonal vacuum section 430, a rectangular vacuum

section 530, a circular vacuum section 130, and an

annul ar vacuum section 230. [0048] Referring to Figs.

2, 5, 7 and 8, each of thejplurality of vacuum
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erential AFc. For exanple, vacuum sections %

hollgyT deSHNPI3EN, e g3 vaH0,*F, B0, 8BS Hay TGBnér dftaésggeway 35
term\taau:a:bl enf anhcep&Ringt Ifating :%Lmaveratiehalm, clhuckpwg froricig. 11.
r t d St I u 1 in A 1 r
Thes§ a eges%g&frfl aes EQM ieb’e %«gtgl? t%%&ggh\(@9 wéﬂ %QPf}J ng§ f?‘g diamete
of Woxamelgoé NG, B0xE AR §®"ilngTh‘?fs s gprtion of
subse Ratd &25Uhsbﬁ£ﬂirﬁmﬂ.@slﬁ:ﬁ)mbemdr@bﬂtht axis A, which is
[OOSE?CI lit t%gu&y é;ﬂ% fo%r %qng EEeggngﬂxcﬁJn %FC ﬁgkélgcommunlcatlon

en a first row consisting of vacuum
Wlthséct:?r@ﬁg Bm,agsw 330, t4E, tanPaeecesmidya sedhht Thofrabvay
34 cﬁ:’OBSj:IStdfnghéprﬁGMUtm wcbhmssz?,&ay 30, indi BONIBOT aitlessable
3 1 9] Ref r . '
sveri dpat tend ORhs OIS 1 4 00c1 3, Fethradh S0ty LALREOVAAR por
unitva"{:i@amléhalr“alét’@rqeélﬁl o, thaf efrluéﬁuékow 19bryl Zhpoughways 34
assolcm&@@r aluhy ther ﬂ@xduﬁmjnpshal m .esshsd eely Bé adniBvétiMy placing

ur.ali art _pins and_33,
one C?Ef mﬁ'reng % p Ufg?l cﬁgnnue 1cag tﬁgggbgt e\éssageway that

diffAars hinegh téﬁolvwsasemu Ay & widr comenieroios- wiBktihgn reraining

plnseéﬁh ab i h&rphew %hb&&ln@ﬁtpltmliogﬁwﬂpg BB mARYcdA@YEse a stepped
vi rtual We 59?{ GrLOss: sect i onal sbhage Si
(0]

r
SErUELEICudi NG SRfondl s RApes ‘afd tYprea ﬂunde(ﬁ%fea a Pt h ween

whichf Sibgickdtienefiér sreS@he or Cherrelof 8he ameur*asmltcyllof phnstluid
comm@ﬁfcatBerl l @k dﬁfcbﬂrhcﬁg pﬁss!zJ@éQé‘Q m@aylé—)’%pEP@IreeKG ends from

passagewa term ng| 0 ng facin
[°°5§bbstra et J‘nqa °s %R | g 121 bf% {e glre sho%ﬁa%{ls?d on
wafepi nsu@2,12@1 bh Wnagugrhma@mtprcadelnyr#aaﬁl thy dldidan@per through

changélsapﬁ QX% Bt et!I'M:oxlchﬂx}alygI BBl er ¢d Or e \Len! pQéMaBQw:Qf 3sh@s in
portion of substrate 124 in superinposit]

flulfih%?ngw?ﬁtlfbo%ﬁ]h Al PHEITYHR® edOhTof P1I°hE" 5 Pe sraRASTIRY 3
is ifnl ildid orumication winht b arecmmencpassagewweyn3s3. t high of

presEérJ]oEomgfs%@rSYemsRagPegndtQ%o%@’\%ergéecpf w8Aeh Yntrol of

he plurality of pins 32 may be individuall y
procgaﬁ}reslls‘iaﬁqhét is in data communication therewit To that end,

processor may include computer readable code operated on Dby the
processor to carrying out the fluid flows mentioned with respect to
Figs. 2-11. Upon being disposed upon wafer chuck 122, one surface 47 of
substrate 14, facing wafer chuck 122, rests against pins 32 and 33. In
the presence of the straining force F,, and the absence of separation
force F,, an end of throughways 34 facing substrate 14 is substantially

sealed, hermetically, by surface 47 resting against pins 32 and 33. No



such that the volunme and direction of fluid passing

theret hrough per unit tinme is independent of the

fluid flow through t hroughways 34 associated with the

remai ning pins 32. This may be achi eved by pl acing

one or nore of pins 32 in fihuid communication with a

passageway that differs fromthe passageways in fluid
fluidofihensi Gatveom whténdhhevs elfaianfinghampiehs 32.as|l g gesult of the

seall ¥y thee.embedi nent, throughvvays 34 may conprise a

epped._ structure. | ural.i ns_34 na
mosé&rroun%?eo& BEP LA CrEied @g ‘%B%ﬁatl\% Chrcguéﬁ% aﬁorti‘y % surtace
47 pestsspeCrensaeglion36iiahe foppdtledy impriptjing layer 12 becomes

sepaQQ{gHJnﬂr%ﬁt LoRs Wi hy y,60MEDN paesagelweyaée‘a Miia apgsidHitn by
Referring to Flg 10 and substrate éedfsame

005
reduFéngr%t 1 §u%h O T Wt 2 EHIc k12 b;feg?’rrae nFhge b?"e ¢
pinsgeéher&t edsd@yeﬁlmr@u@lﬁm the gugh oThanpel §w88 W¥d/ ofhe fluid

flow‘im %QW%hﬁé‘ugh@Qy& hagt 1§ngeleQ:@§§asgsth\!@¥t S@udiSpld) force F, is
|uid communication with a pressure control system

41
lessaﬁﬂarpéé‘é‘%\@é\%afo%‘? Frs i WPEFUY cORIPR af 9568 Wit generated

by dpressipgepcontirol caystemdlen Bot etofful bressune Jiwebr vhriable

forc§y§t ggsode]ragg'&j 413 aE?es%Q@é aét%@eyng.erlscggtéﬁflgient magnltude
processor 45 that is in data conmunication therewt

IPGE AL 2eRYSSSYBPoLESTI R HE| titfe %&ﬁpﬁf%ﬁalﬁeéa%?m gn the
volumedasppﬁaroabedﬂaen byraihed peyocesdornd cracar rapung B2t ttes is
usuaﬁlyl‘]&eg!:%p%&llrngpglq/ %tllﬁ'lgr%ﬁpe&f n!:ogeméﬂtg%f gub’-g%rate 14 at

bei ng di sposed upon wafer chuck 122, one surface

Straltrfedofregé%s?t‘lr at 83 1%, *FALF if WF eFSThiEkR A 22X O flysttdiroughways
34 aagap_rm;edpmiso &Zuadsndco’i&unidatlbﬂnewzmheeeme@éytiﬁe via channels
Elr Qlé&‘ﬁ'ﬁgei Oz[(pe El‘h saﬁgrtthlgﬁ @Qdc‘(l%@ge thI n‘?’a%g‘}{ IQ)@ straining
orc an end fl roughways aC| n strate 14
forcpg EyRst ARPTAMPYSitéen| wkh ﬁérﬁzéteecéﬁwn %ﬂ'saﬁl?rﬂ% gyducing
the E@ﬁatﬂalﬁgoragfalraétb"sptdlﬁn3é’d andsSrale dehplhtaliid ffi:cﬁrWS.mprJ.ntlng

between thr nd ¢ esul.t of,,
LRSI MDA EDABIELS 30 35, 8 oH
faCléefﬁaYleétl on force Fs, a portl on of surface 47 in
[oossyperi rm%iri:ir@n ) tfhgsolizdi finedhrd NpIrdeRbattg édds@Emdid, wafer

eg ar at d f |ns 3 and/or 33. .To
Chucg mf‘%\te tﬁ stgepaéoé:temg y Cgre UET T R FaghT tude Brrout
use Qépalcrait i3Bnahdrie F,Tor éhat red t 6 aehficspedp hef swfer chuck 322
1nleJiebefs%%afﬂl@ysQﬁsﬁderﬁ:lﬂfébu@houhﬁt5\23 tﬂqra@ﬁ-m@§ Mﬂf&hflgured to

W thro throu

nave;'s SOVGR o 48 HPLVAPORDI U BPG 2°] 80 |08 g e vhien
may bhubkiengndeok cef Rhe Typi odl lfyuldchumqmgth@rzce@amlqgs apertures

50 aHENSN. at@&rtbyesoe%mamg Mvesgw @iCOMHdak SHsheMA3 alameter
vacuum orce F2 is ap era

full va din a
f th
of 2 PLESIPC KT apb LIt "B “GUP, Erert RAGH Phde Paurs oF the
portgeneifatuwsarpreed s uire soperdpprodiinat@leyeR0® . ki | o Pascal s
[oosﬁrPa) i thee vplaug,di @%@g beiyeen &t r ajoned:&L €gioON £1uid
4 and wafer chuck 122. This is
communlcatlon with a common passageway 53 and apertures 52 are in fluid
communication with a common passageway 55. The straining force F,
generated by fluid flows through one or more of the plurality of spaced-
apart apertures 50 and 52. Before separation, the portion of the
plurality of spaced-apart apertures 50 and 52 may have fluid passing
therethrough at a first flow rate, 0 sccm or greater. Were separation

force F; present, fluid may pass through apertures 50 and 52 at a flow

rate that differs from the first flow rate. Specifically, the flow rate



usual ly creates approximately 10 mi crons of novenent
of substrate 14 at strained region 24. As a result of
t he seal being broken, throughways 34 are placed into
fluid conmuni cati on with passageway 39 via channels
36 and apertures 40. This figrther reduces the
magni tude of straining forces F, in superinposition
of fiich pessiaignelt: quelyi arepr2dsest Rerastsly 57 edycFay ithessponse to the

presé@&@%@-t é&ﬁrgg&le bad egui FI?glJan§elﬂ%r aterdreApl A8 dfdhnge in

nprintin Iayer becau stra /deformatlon of
flowsﬁ%%et rlﬁt ew ?1131 %dr eYi FiIT49° Ss%f 289 g|.’2Fajt e PP OUBST o With

straRefcerepimg £6. Fithe tRandenimnflavt ertratie éYmGéMtErﬂufflClent to
redud@f@le mgchﬁ(’EKdg’?o?f HBY M&Yﬁgﬁ; t‘fbﬁceafEQr erﬂ%msh&ﬂed:ht‘a&l&#ﬁb in

characteristics, wthou ns_32
£lowt HaEe o fdPL e 1y r LT Btfe V\g%%lrd c‘%féﬁn%zﬁgougncl u&é’s e of
aperphugsal §2t yorof argpentas e¥.50 &md Sarnphat fhy [Beow rate through
apergmf I gyr ed, tsQJpepﬁﬁf)%s@t folnoW19£ sftlrlalhﬁjed: hegethroyghouid@hange
magni tude and direction of may be |nde ende
so thptiHe e IrIf FR°E Fhrgﬁﬂﬁﬁatteﬂet]?%lr%?’mlﬁ g?‘flur es
rate5thrangh B2erApest 3r esnd ynsi ewsltynhnaﬂéyaco@smrhﬂ i met er

[00591 tch %Qe?rlq'! angt &ig. of, 2.\ Idipriers.s:suf fh C%%Hra‘:@on of
reduce the probabl ity of bowing of the  porti gn of

tempdafigst tt Erory Jr“ﬁ’ré%]é“rgu MEEET t i'én tRBr eMPTHTIPH05AYSH nay be
compbrel presantrieXampk eprajpees ur ess&Qusabg-predibtiwhen exposed to
predSPJMQé&%évgﬁ_‘eA’éﬂt‘hQ QsCQI@@BsQ@S%%‘N@&%t%Q patent number

ertures are in fluid conmunication with a conmon
o Zlﬁagéadéﬂnﬁv 155 Inonescepte Mg f BT PEFIer Yner P8dIBPOUS PY-
prodhdtli dahl qm&dh&w oughannedorpmmeereof athetlpd unatéetfipcef between
1mprsrﬁce}_%§ frnyolﬂieg’h %l@gdsé_zfacgef Ohfe %ggﬁjﬂgao&essure
ort n of lurality of spaced-apart
can Ap@irlfitinies S502%atTd OB 20 Ind A& F?ﬁr@mpé%lﬁ ing layer 12. The
wavel.ehﬁftﬁt Bf Oﬂagﬁaﬂiorﬂ thiat stadil ovatreat @endrascoin ©F theegbsfous by-
re _separation, .f e fd Uibdg nRY @@§s
prodegh Sigh récplélsfu?uecs %B&%nggggsr %t% gg?‘ | oW 2?%te nm and 308
nm, irf feer@mprerhirhe theredt - f | AWtPaL 82nTFELPT | o4l F%P i‘?ﬁ?ous by=
prodtf,létQWﬂf:al§ de3ired ol WkfbRassing thimeugh eprtbti@s o50template
and 52 vary in Jesponse th e of
Separ a‘il on r?lor%:/ee 59T %f)céf“f”i/mttﬁgg a?o eerlrts\mi‘r:lztel ong%lrther' the
gase@kﬁaﬁg’eprwucf—l éwq’catieb?tsvele@c*a?mpééée tY aper tupERtom aiger 12

may 5%3]4 %u%upfiin: BPORichI @&np\Mat:@ 1OS|ta|f1@| fh@)?;.ﬁﬁgigoﬂ]agé}c 1Th§wh1ch is
change in wrate is typica u |C|n t edyce

undep g %ﬁgnl t udguﬁtf TRE st r}él?nl né]elp%osC o tc qat ﬁoc from

imprifdmnge leper f Lowshatle toppiccahbgenat f éet gmphﬂenffllnal éayer 12 to

mlleﬁz%ShDQ:orhg&gsho@rﬂl'ﬁé Qrﬁkﬁrlglengaﬁgfférurlgs 52 Or apertures
For_ exanpl e, th qglrate t ertures 5
t

[°°5F]n supdtstRboEi% i %n %gth 8 HEE" eégl osﬁli Hogrppration of
temptdt@nge froo thatinthmeg seven ri2nga frovsbend- fogeﬂe‘-’rp altay be employed

betw&ghert@lh[ylalté IedugednsTha f how spat&ithi oHgbhaRRELIMELSorce F,

remai ns supstanti al Ig/ const ant .
may be applied proximate to substrate 14 in areas of substrate 14 not in

e flow

superimposition with template 10. The pushing force F, facilitates in
separation of template 10 by moving substrate 14 away from template 10.
To that end, pushing force Fp is directed along a direction opposite to
separation force Fg; thereby the magnitude of the separation force Fs
required to achieve separation may be reduced. The pushing force F, may
be applied by a plurality of air nozzles 62 arranged locally, as shown

in Fig. 14, or as an array 162, as shown in Fig. 15. The gas employed



[0055] Referring to Fig. 2, to further assist in

separation of tenplate 10 frominprinting |ayer 12,

the inprinting | ayer nmay be conposed of naterial that

produces a gaseous by-product when exposed to

predet erm ned wavel engths ag di sclosed in United

States patent nunber 6,218,316 which is incorporated
withhy tlef erlemebityerdi air Thezzgasedu@ vhys: prusducst neanlimited to,
nltrQ&Q’fju@@ J oc'ﬂ”lé %%ghﬂ{ge%yﬁce %t mbiepd it acei orbwaRAt or in

rintin g%lﬁ n%I r!m %e flgt sur% ace. Ihe o with

CODJPB téLIOPz‘éJtF%p Fetcan tHcifi 198 sépafation o
respeefploaFersiO2f¥2em i nprinting | ayer 12. The wavel ength
[OOSQf r adi P@Jﬂegplrtghat!o fﬁﬁjsl | tAt ess,gengr ati ofo Okuﬁthh%r a351st in

i ncl ude, suc vel en
Sepai%‘?loﬁmOfZLfgmg tezé’? rfﬁg%nam%ggl Paé’e a%%:b eIIrlf)a e nto may
comptherseof . plAfrb BTt yyerfertatenoresof38t hteD gaseenrs e pflaeellmtsealing

effebt. g flesi r@éﬁlpm@xwdlahaO%Lyl&@ﬂgremg@ersep@ratlmneﬁes 66
nplate 10 spo as to nmi.ninm ze damage to mF |ntd|
0

fauﬂa@%&e 19'°%6r Phet's PRE T1GRERITS Y prOaice ocHt%e
layebeteernt eopllate 10 saddimgypntind ngyéayldr at@ lwnke@& thus

decrgérglnfgr o %E\A@rﬁ%etagm alrged0 @@geém%h}mét@g 10 ARy J.ﬂigrlntlng
ch is undesirable. Furthernore, sep argtlo

layefeh%ﬂ afé 107FW0Mm SRpPRHLICAEE |y &P° ESRROURG Boe F mey be

redudéd hegonalisteesinpdi nting |ayer 12 to mnimze

[oongi stortions, of; the bnprintg ngd ayer 2.5 [ 00n8kr embodlment
e

ferring to Fig. 13 to further assist in separati
tempgpte 1QnBF RIS ROFr P HHFHE It 199 PP RFe P8 1074 Ibs'ﬂienﬁlurallty
of Hoakegeel, ramytibe emjilogyedly bet weenciesnpéat eudl® amd holes 68
funcgy&Sttranigdge seSPI?eCIJacggrLlsye’alg.lb(f eﬂflfégtl. %tﬁv@ér@ecelr:n?laﬁgiyio and
e applie roximte to substrate 14 in areas

impripihdgr ¥r142 not in superinposition with tenplate 10.
foosdhe DUS'fHengnﬁcﬂﬁﬁentEi off aitd Ipirb sdres ihventsepateatt Oredobbove are
exenbEIR). 8L A0 PY g‘gvgr@ SUPALLAL &, oLt AURY IOt BPLAL L osure

il e ushing force Fp 1s directed along a
recigeq e?t,‘blol"@n Vé‘f}éesﬁf@lflbng %ﬁé%fhtﬁhﬁnsﬁﬁecé’f%hetﬁ’é@éwn The
scop&he;fmig{a t ugenef ot hensepar atHeensd@r, Cevd, det@ftilhé®@dndbO with
refer:enceeve E:glggr %t?\geggdegc¥lgpc L?g#&@dlns-gggcli rpglﬁ{)ﬁzlggesoﬁggermlned
mthapcpéqe@eael ‘e@atfr-ey apasn%qﬁﬂomalmfn ﬂogg T4th ofheds Aptlargogye of
equi*fdentas shown in Fig. 15. The gas enployed 14 within

the plurality of air nozzles includes, but is not

limted to, nitrogen (N2). The pushing force F, may

be applied i ndependent or in conjunction with varying

the straining force F,, as discussed above with

respect to Figs. 2-12. [0057] Referring to Figs. 2,

16, and 17 to further assist in separation of

tenplate 10 frominprinting |ayer 12, tenplate 10 nay

conprises a plurality of trenches 38 to decrease the

vacuum seal i ng

gprlntlng



effect between tenplate 10 and inprinting |ayer 12.
Trenches 66 facilitate release of air positioned
between tenplate 10 and inprinting |ayer 12 when
tenplate 10 and inprinting layer 12 are in contact,
thus decreasing the vacuum sealing effect between
tenplate 10 and inprinting layer 12. As a result, the
magni t ude of the separationsforce F, may be reduced,
(nalxglch is desired. [0058] Referring to Figs. 18 and 19,
' a further enbodinent, tenplate 10 may conprise a
plurality of holes 68, mherein the plurality of holes

1. 68 Em&&h@&yam&l g USE g0 trenches 66, such t hat

hol es. 68 _function to decre v

efaf eccily geYl\A/é;en stur ea{nfét glsuéagﬁﬁlp ? tl n ﬁ%gnélr}l% Eherefrom,
defifipg59] Pllqﬁél%éél‘ﬁ%‘?ﬁglsofthta?@eﬁ’%%‘en? T’Wéht? igaid plurality
of pagsciHdvhegd aboveuaay exmmnpd athereMinywichasgjes santhce having a
plurgﬁgqg]f !)19%) P egayorgtgdr@ggeﬁ 1‘i'1hgug§gr§&!x%§ltl{<§1 w&@k@lat E‘sqbset of

e remaining wthin the scope of

saidinlyaptitsret Thanedzopadof the i nvention shoul d

t henefdrserrdedies ernd ned deotining he ahefierieheoicko t4id pin and
saiqa@ye description, but instead should be determ ned

wth reference to the appended clains along with their

full scope of equivalents. 15 dains: 1. A chucking
2. systempheckipei svsign asbodyitmaviing aasur flagkeyginh seid surface
furtk@rurlal:idd)ésogn PLAS-+6Xd endhng thekef réazmendldl%f |f|9brﬁ]gplalrallty of
|It§ of cgannels t hereb etween,, a su bset of

aper L1rﬁFa‘T‘r| B8 RETRAYO R BAF oughviay rEPiFed” 2 %o r1ui
commyrijgpigion, thetdrishi dwsmfa@él rrévpmjlway bleuwal $qigl gflurality of
throtﬁjﬁ%ﬁ&&ﬁﬁsf]‘_uﬁﬁnﬁ&mﬁlhﬂ£ﬁﬁn Wt B UP Qe bROShEsQRwIY I fBering from
caid f‘irstt oga sal d plurality of channels; and a | and

surt odAd r?g 35id pin defining a channel bet ween sai d

pin and said land. 2. The chucking systemas recited
3. 1 mnel ahwﬁin%eiﬁtemsasd satiitage inf urtzher 1 nehides amcluding

addlta%gr.lt. %I‘ gs qu[cgres%lghgf %)éggrggid[l&oggp@lg{g]l'ge%%ﬁ In)é prlurality

es are I n contmuni cati on
of pbra%sag@mg}lea?ﬂdl |eﬁdfl‘%ﬁ dhe cBHfunt cat FEITet hefr ewlﬁhplwwy of
pins Saktudihg anghindy beidnghabivayl as@dhed yeheteint hr oughways
in fluid conmuni cation with a second passageway
differing from said first passageway. 3. The chucki ng .
4. sy8e erfifaskiPdci $3E3°T n 38| af§hticd urlf‘he?lallﬁclludlf}ﬁ@ther including
additaddal ivonalwiph nsidi pim sed Gapd reddhdiosal diagddiefiomgl a pilngality

of pgt%f lc@‘c&ﬂ)ré‘z&i %é‘é ' El)fst 0£nd°'s@§@ndwstigsé@ger@lt@ @Q&h on the pins

CEJl ns_of subset of sajd plurality of
assoc1ate with sald first subset being wherein” an additional subset of

said plurality of pins, differing from said subset, is solid and each of

the pins associated with said second subset including said throughway.

5. The chucking system as recited in «c¢laim 1 further including
additional pins with said pin and said additional pins defining a plurality
of pins categorized into first and second subsets, with each of the pins
associated with said first subset being wherein an additional subset of
said plurality of pins, differing from said subset, is solid and each of

the pins associated with said second subset including said throughway and



pi ns including includes said throughway defi ned
therein. 4. The chucking systemas recited in claim1l
further including additional pins with said pin and
said additional pins defining a plurality of pins
categorized into first and second subsets, with each
of the pins associated with said first subset being
wherei n an additional subsets of said pIuraIity of
pins, eri fromsaid.subset, is id 0
said 'F’le%sﬁf n%tf as%%é’qafeldlt%? ps'}éllsgbemgojhnd %g sectogdlalgnclI%udlhm bien a
CWM@%Eﬂsvﬁﬁdﬂghmay. 5. The chucking systemas recited in
claim1 further including additional pins with said

6. p:ﬁea%gxug'lai gl Zggtetml O£a| re%llpéc'd d I g'iaqg % Rplihlég:@lnl t:yaldgfsurface

g%ﬁr:ls cat ego Into first second subsets, wt

furtherc higfluee BPns”‘peé%Sm%r@ﬂd V\Atf‘ﬁreslﬁl FHEPRGiInTs fFeBt @ first
passbgivag asdereifuan cagdint conah subsetthof witdasaldpkircabhtay being
in fqpl@'%%muﬂcahecr NGehrOM &G 540S6Lvayl %néomqh@pdl&@g@mg a

I ns associated wth said secaond c
flranermuﬁ@ s FoL hegdginal ahtd't6 CO@I&%C%HbOé‘etW%? §3iQY first
passpfawenl £¢ ycofatpi As fbeitng libid f fleiwd icowmimhi @anhon wnthag second

presSHITRL, 285 SAGEVRYin @lul-Elh %oﬁmg&ﬂlgn SYisheBa as sk&blat fsksageway
in claim?2 wherein sai urther includes an

to cHERbPt UPECTSY Attt hete %roélﬁ{) esr?dgntghrﬂ%hwa% first

passageway and in fluid comunication therewith, with
7. Saﬂh@ &hlrcgﬁggh‘é@é‘teﬁeja@g'ecid’édf hrUicdaQQmmtﬁﬂt&aEiiGlﬁlWﬁlb first and
Secon Cgrgﬁsr éfgi?s;oﬁ V\jﬁl31 Sé’ss?mesma?n I ncI d nm%‘&ﬁ %anld fh and said
addl@mnélf Pt derfagsra@e@vaylttr@le?sea?% alfvarsftltFl Grek f Powthsh pins
assoS@itdd chapnels, amdea secondd pressurg camt pols syshefrgn said

throIl hwad CO ni Catl 1§n fg mm%%k t§grq vﬁ(%hpgsﬁhr OYJ@% sa&&v with

Faat S secé;néfn ow t hrough sai _
saldTEhJéfecFmewln@l%q/@fle%ﬁ%u?eeém SR e at mesotd) Pf‘ﬁ%‘ﬂewa% said
a fJJrB€|plddslagreflcfcﬁlﬁ:r@]ndsysﬁe@mﬂﬁnpr @8S e d aptnelicsyishensth said

flrsgngas%ggév}agzo@é‘l cpéa][gg \cllvl Efbrs%alf(_%upd nfl%wd §aéﬁd &qucl)l}glhgwl and a

i'ns I Ni N urality of pins, th each h
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9. A chucking system comprising:
a body having a surface with a plurality of pins extending therefrom,
defining a plurality of channels therebetween, a subset of said plurality

of pins having a throughway defined therein, with said surface having a
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12. The chucking system as recited in claim 11 wherein said plurality of
pins are arranged over said surface to provide said chucking system with a
plurality of vacuum sections having predetermined shapes in response to

said flows of fluid.



configured to create flows of fluid through said
plurality of throughways and said plurality of
apertures to provide differing chucking forces over
an area of said surface. 12. The chucki ng system as
recited in claim1l wherein said plurality of pins
are arranged over said surface to provide said
chucking systemwith a plumality of vacuum secti ons
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sai d throughway is defined through a hollow section of

each pin. 18. The chucking systemas recited in claim
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each pin.

18. The chucking system as recited in claim 11, wherein each pin of
said second subset is a hollow pin, where said throughway is defined

through a hollow section of each pin.



