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SUBSTRATE SUPPORT SYSTEM AND METHOD BACKGROUND OF THE
| NVENTI ON [ 0001] The field of invention rel ates

w@emwengoly t o support for substrates. Mdire  PCT/US2005/018388

particularly, the present inventioni s directedt o a
chuck suited for use i n inprint |ithography. [0002]

M cro-fabrication involves the fabrication of very

smal | struct ur eXJBSERAFE, STRPAPRHA (FYSEEN uNe@SMBIRIOPhe or der

of mcro-neters or snmaller. One area i n which

m cro-fabricati on RASCREITAOEi ZEabYENAPhct i s i n
t[loeonr OCRS HiBUd Off ifteRgiat edlaicsCydietal AS thbheupport for

ii, atggCt ?,[I’ I ocgsd%lggle'} ngﬁ%\k&r\ésgnocnghye%%ioﬁ % élfelc\égd to

rger pro e InCreasing t

@i F@EH]% suped fon tusarjé’al‘lnﬁ?lﬂédl%ﬁoﬁr%st rate,

moo 00 f abéicatbonRabesOaRSIVEE ERS Falivat 1906t akty small
cro-fabricatiaqn ovi rea t

W ot al Tow ﬁ |q1ncre \éfe%turrg u%% ?sg(r% ofi%%h%s%%b h@lers or

fS@aiUoﬁre d‘anBeﬁﬁ@ﬁnoﬁhltchems:trpuﬁhﬁé%tﬂfoérh@dha@lahéiizeable

amgas: ak @Le\tala OpBRBEs ingNo M h Edy Ak 64 oflabmu;;at i 0N thas

ké%% o8 rgg (}/r i ncl ude b| ot echnol 9

tl
tERRERGE) RERRaR cal SNy gx‘?sh%g Stkrlve NERy D"
tﬂ’Fed‘FﬁtGPOfia‘lﬂlfiéa‘mléﬁ Jtné%f?ﬁﬁlqae‘élel AYVGTWEES R BRiiS area formed
RIMOE B3B8 xatd) Chikhon gakﬂﬁ P&Sichi Bdbomss C:L"ilcaéasﬁ.lﬂgm Ciﬂabortant
Mgglgg fdgglgczai t1on roné’Ss %raﬁlzatﬁ%pporrocge %l%:lnEroq.nW{u n}fow1ng
dmgregasii ngiweecbm iofues nimingat fesrnrs Wsersdraset tho003]

lsthuddieti ka0 tO'EEeISta@éEanBQ cIHv@fL@pnfe@ErirCaJhi@ﬂ micro-
there exists.a rtfu&

t echpi ques,

efl’a%i'f%‘f AP 56t BYH AP CYEARTGLES &F (étrérgél ° 093 a° tlﬁ%lrl nt

| iechogfroaphynechanissead npytsaeys iappribet 1ike-hoWrmphy thesmicro-

deeltledn i tindhalsl 1ﬂvomv@%§{&i§ppé@sls§§t li@ABuaigych a

s. United Stat eiﬁgo ﬁient Eurrbers 873,087 entitled H GH
ENTATIEN A

PIREET SR R° | CRRENTERRR CRr RENTEL VeRAGES
RERo ¢ MPRh N Hoh THOGRAPHY P RRECESSES: tis: 84R: 226, waldt it et

| Al i | <GNVENT
L PRI IRAR N D S

MARKS:
l?/ﬁ’é?AfBREd‘ilLEW PRESSUREIIPERGEARD %Rﬁtf"’itr&ﬁﬁl tigphniques,
HEEHOGRAREY ;2 anthtG vELP ned Sandnt f filcéentSTEP: ANDnd LtASRhique

INBRENG L THOGRARHY, 1 alnbgRfonphi Gy éieenpqgl_%; q&ggﬁt 9; iR raphy

assi gnee_of the present invention. The fundapent al
Ellasiishuns H&gﬁaw TREHRTIIE RS IGHOWRST HHCBath OBfoe
tshetaé Qraeaentnuobed: puiisi, sée dnpitlet HEEp PREAISION QRIENTATION
Ghidss: Le8 mBbtédi@rar 'ehdlf rBRIABR T LATEOGRAPHY PROCESSES;
6, BXQEgJG%aggtltlEd IMPRINT LITHOGRAPHY TEMPLATE COMPRISING ALIGNMENT
MARKS; 6,696,220 entitled TEMPLATE FOR ROOM TEMPERATURE, LOW PRESSURE
MICRO-AND NANO-TIMPRINT LITHOGRAPHY; and 6,719,915 entitled STEP AND
FLASH IMPRINT LITHOGRAPHY, all of which are assigned to the assignee
of the present invention. The fundamental imprint lithography
technique as shown in each of the aforementioned published patent
applications includes formatting a relief pattern in a polymerizable
layer and transferring the relief pattern into an underlying
substrate to form a relief image in the substrate. To that end, a
template is employed spaced-apart from the substrate with a formable
liquid present between the template and the substrate. The liquid is
solidified forming a solidified layer that has a pattern recorded

therein that is conforming to a shape of the surface of the template
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| ayer and transferring the relief pattern into an
underlying substrate t o forma relief image i n the
waewstiigte. To that end, a tenplate i s enpl oyRdI/US2005/018388
spaced- apart fromthe substrate with a formable |iquid
present between the tenplate and the substrate. The
quuid i s solidified fornihg a solidified |ayer that

tyc%t gq%{lg chEA ded t Eﬁé %hﬂséé?ﬁla dndS RO rgfogmfagdtlag,er

SRape o &"Surface o fatei n contact wt
:hae thewrinliecthd wupspPeasees a‘ﬂ’d tfﬁ@ f§6| ingpf Fhed SF%iFéFt%lrae
téenrsikjectpd &&rﬁéﬁ&mse@ the patanst dm tid eolhEified layer.

g&{%%ga&e AdeSil e gﬁm%% m%ﬁlt%a{ e%g%adfamcg%n

rnS i T1He so a result of
e Aene ﬁ?cﬁrnéll?-’%l iec%l]t""l BAST/@LRAMTGGESST FiRstrates
Q@ﬂﬁngrdcgsgélﬂ%etetﬁedfﬂa&t Dessabed, aﬁaéadsys of tebSicraseisg

bei ng_pr. Qc ed/ pat t d h
Bhes gg g?nureg%elrelr S que e| n Q&o?ﬁ?f Abiors

g St 76 0F ur es
Fhesoe ing @uasmﬁbarrla@ﬁrartaretmry af fddeR ng‘ns%é’PF‘é?Cé?ed by

RbaRAtidian SBRY-rofe WhLah . Cafﬁbm)@@eﬁoﬁzheqﬁedemé of backside

conventi onal bstr a h t
B?rtblgé?(%l agr"plg#?l Cﬁh ecogé::a{cts sur%llaﬁ:at fcontg%cs{%&géee%ggos:.te

surfheceunfhca heibsg tnegternsdpozie ereld empel s ur fec 85¥8ilfg
Egt\trgl%ﬁ.é@ Q:uayakge%oﬁé QLde@g@t]de@weé:rp Ene %ﬂpiﬁtepa{d k6é eshubmy
econe geg%ag en the su s%r e and t he % ugks
Féfeerrrfagotc} s PRE-5AFT T &18S” "WRi SRy ca ?ane
dutccatiemplodneredsshwreroreghlting srubléﬁ‘\iﬁfttéoﬁ%%l Fl‘ﬁw garern

&ﬁé&%&& QRS thd shibgcRALt e g&’ﬂ-@ﬂ@ﬂiee diOtbrihenss lvhbﬁt]d’eat e.
| ane di stortions g/r)amg char?)cter ze!

SBREELET 15t B0 AT PR e B FELEE B hetane ana
) ogapadiagi USthe Tt tdirstor heThthit ghEIRe! definegEaun out-

LRE IR mewnogmﬂc@a eirdend %hb@ikaf&éoﬁw ced daekthe
substrate by the backsi de artl cle. g@gle us_

BEFFiTE- a$eR TREGEES BFTIRE ToAyg ?%asélfre C'r 697 on 8%1 £he®
subst at etl&patmramrsméerdmpwte Feimcke theaburmedeured betveen

Qﬁg%%@lgl@ea Al bgirﬁ: @Edtlé poidtaed ctlbgesqtul@@ttrhatl@artlcle at
osest to particle at which the subst

¢Ehtn Ehe thbét%(:ﬁontlaf:t%dtﬁlebgmrcgal IIfeaart% reﬁ\glz?d tha the
&rsubﬁt Eatwsthate tigdengéegods stisrtrwondie to ’tthheepresence of

%§13&%§t@fcogi_ae[ ihGIM AL E ARt 1 RARt S b ScyIc b gleatr
than the size of the particulates. [0005] Prior art

@eretRylate overcome particul ate contani nants incl ude
monoijyperaﬁd agrr eaventtgpeo chacksne, pdttdsel atleuckitpginants

1%5&941’5 nfaog,go\e%dt}p@ecﬂ{&\sb a%és@sc%ge}kﬁrge gyéfuem

Backsl d& m fii'm zi ng the contact are
[ret R te r?éfoé@bté‘ler %“Eaéqbéﬁ]ﬂs PRECTRGEE with backside Parth1es by

minimizing the contact area between the substrate and the chuck.
However, these chucking systems only reduce the probability of
particles being lodged between the chuck and the substrate, but do
not avoid or attenuate the non-planarity should a particle get lodged
between a chuck and a substrate.

[0006] There is a need, therefore, to provide improved support

systems for substrates.

SUMMARY OF THE INVENTION
[0007] The present invention includes a substrate support system
that features a chuck body having a body surface with a pin extending

therefrom having a contact surface lying in a plane, with the pin
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However, these chucking systens only reduce the
probability of particles being | odged between the

webwwsiisaml t he substrate, but do not avoid or BET/EH200%/€18388

the non-planarity should a particle get |odged between
a chuck and a substrate. [0006] There is a need,
therefore, to provide irrproveéi support systens for

trat RY O-. TH 0007] . The
%%gg At T yen??%ol\ﬁr%dl Heltd u‘aes% §t 1fc’at’“ VS UPpBriesEsst & the

tIH&flef eéﬁ Ur €sS@ltehiiek shbelyrahaiupgoe: bodters at feametad,t HE not

Ehvﬁhdﬂs e§éx@1ﬁtﬂ:& tnbﬁfgﬁfahgﬂﬂt@'aﬂl %gséb&%f:@%ﬁ L!Lrefsﬁgtes from a
i nbei ng, mpvably coupled to

Wi t
o BB e o R P B L OF (S BTSBY 4 s
afaPésCIﬂtan tthe I@@b§@ reet eompipport adystiem it eauatcesyovief to

RRtomMRLES the eg[l'%%aﬁd:é'] &£ NAY Blaﬁﬂéﬁé tv}ﬁltLQ n%lﬁygﬁﬁﬁétﬁfflc1ent
sul t rs.]"%]F%r resence of partl cul ate

é’on?aﬂ%ﬁarﬁ &he $ - acicEY by AL TROIE TR St A pi n
t9d spessed myireafitllyabdlowi. ng t he sane to nove to
accormpdat e the presence of the particle while

mai nt ai ni ng suf fBIRQEﬁrﬂEs@iﬁ&@bNto% i HRgy SRSt rate.
Iaﬁ&\% and o'g__her enbodi nents are discussed nore fully
e

ﬁEécﬁ?ﬁ?Fﬁ&V&V#ﬂEOBmwwrﬁmeﬁ@ in
|a§card@@13%p\eéftl|% piewnofirgehiidmogr aphi ¢ systemin

q06ey1danse Wit at Bﬁnpqa@welémegaﬁ wq@w JfOQOPJtnEgQaph%c
is a si |IfleCLL el evati on view o

Sy&t 8 SSHBWA" iMSFi Y. S1PovERpia ﬁé%atﬁoacaaégf@eg Inprinting
pgavterinetdongariast vitgr kthy eresentadoormdance with the

RbesANt Fid']Vgn:tsJ QNgiddd92 g E&&as ZedSoBaB iRl i dd €dno1a ang
ﬁugstrﬁéec %onal view of a nold _and substrate, shown in

PP Lol 1 Fi caa'rFttFBrF"&Fdjafr}cF‘Fﬁpﬁnl ﬁFl"’H’glF‘%Vé‘Flng
émve¢thensiissevniatteat§ 0011] Fig. 4 is a top-down vi ew of

atoancky-godx el gyedoln vtlgﬁ ocfthéﬂu% tsrﬁﬁgfl ggc?% L

I n accordance with one enbo

6#‘2@%&? TS EM S6RY™ (8014 Ei g ch%dan%er yé&h saet gpRgiment
wfeweoibrEtsteetcnhwekthmdy shown in Fig. 4 , taken al ong

[b@@% 5F'rr§ Eolglg] Cl}%Sg sr,ﬁ:tllgnﬁ g?évﬁ olfeglecgzlﬁ_ééi %eg}":,l cs)Hown in

vi.ew of one of the pin cell own i n
Aefit fal PCH B-ONPOBIPAF FiYy. 7 is a detailed

dpoL¥d - seigt.i onal avieawidéd eresOfsetti®npl fview of one of the pin
cells 60 shown in Fig. 5, in a neutral state;

[0014] Fig. 7 is a detailed cross-sectional view of one of the pin
cells 60 shown in Fig. 6, in a loaded state;

[0015] Fig. 8 is a schematic view of the pin cell shown in Fig. 6;
[0016] Fig. 9 is a schematic view of the pin cell shown in Fig. 7;
[0017] Fig. 10 is an exploded simplified perspective view of the
chuck body shown in Figs. 4 and 5;

[0018] Fig. 11 is a detailed perspective view of a region of the
chuck body shown in Fig. 10;

[0019] Fig. 12 is a detail perspective view of a region of the base
layer shown in Fig. 11;

[0020]1 Fig. 13 is a top-down view of the region shown in Fig. 12;
[0021] Fig. 14 is a cross-sectional view of the region shown in Fig.
13, taken along lines 14-14;

[0022] Fig. 15 is a detail perspective view of a region of the pin

layer shown in Fig. 11;



cells 60 shown in Fig. 6 , in a |oaded state; [0015]
Fig. 8 is a schematic view of the pin cell shown in
wWo2@5/18914 [ 0016] Fig. 9 is a schematic view of PETTES0F1018388
cell shown in Fig. 7 ; [0017] Fig. 10 is an expl oded
sinplified perspective view of the chuck body shown in
Figs. 4 and 5 ; [0018] Fig. "14 is a detailed
pers ectlve view of a .regiqn of the chuck shown
g R R L s AP e W 1 b AR
vindw of a region of the base layer shown in Fig. 11;
[ 3028 'Eh : 113151, $ 8rd=QPs8aMBnYi eWeRTort Big Kegian sﬁJS\AQM@n Fig.
in Fiag. OOZl%mFl . 14 is a cross-sectional view
ot ePe@}r"é‘ﬁ 6 "Fig. 13, taken along I|ines

14-14; [0022] Fig. 15 is a detail perspective view of

a r egl on Of thﬁEﬂIﬂEﬂ RYGER SO orNrid GnveldirbP023] Fi g.
t he regi on shown

of | n Fi
aW&zf]OOﬂ? lil 6eplf’?slas 1ét]%‘?96§§h3§e8¥?tcﬁ‘i‘ail° vite gi’“?ﬁee with
reegi erboglvosty o thegorekbnt tiakent ighotigtl Lmdég-alialr of

%X&A— %Ba%%%éj T.L:. o%s TﬁEhL\II\N%NJI ﬁd&@ QL%SLnd: 129 sta’lge

depicts a I|thograF ic_system 10 i n accordance wt
CHEPRTh oA FTEREI0E tHEepressnt iSTvest |16na]1%§Fa5i"116F1€Rfé§ 16
aarﬁaspfac@ﬁ gpacedcapealdd be idgégsuppdy tas hdbrhavihegdals, which

Q{] %%or@%gl%esﬁégteowﬁycﬁ)%gge ]s%pﬁgqterﬂg' n%16posed upon stage
ere

et ween and Stage support
SPRER: dpard fa‘Ef‘odBP@d‘tt Be#t tlg 24m9ECRFTAPrIht YRIEA®
ls&,agmknochs echenglsclrgmbre dgeh bspemard staggeswpppornt along

ancplYS ROSEd,4RAD E:Io%@&e %Q&é&t l@o&gotﬁéa%eakfgo bkMe11. a

hea |sam)t|onsa(1; . Motion stage 20

éé’HF?i;@Peﬂf TRV &5 WiR ?%%eﬂ“ﬂﬂ £t 5@@%5‘?}% Fn‘iﬁlmpmge

adcalgl&(eneﬁgydu@(oramesloa]n dtamry 2pr 0wk dehovay esepte @0y coupled
@é as well. A source 22 of energy is coupl ed

to system410 to generate and |ngp| nge actinic ener

uiPdRc hoRebtrrdrade otk A3gshdwmd Soufdaeyzed §o d@@ﬁ%@d head 18

tiz bridgeadd 24 §R026)a Bef.teerrmbmgnoua bothefdogsthak and b
nnected to i rint head.18.is t.enpl at 24h

pEoRaga 8 B MBTATYy DEGTND1d BB IR 2 fn RN 00

sqmsi%ﬁﬁ Palisy ]@m@om Unilf:e%cﬁtab%%ﬁa\ientmu@@énw 6a?:6y220: which

@nmhaix@oﬁélteldsmsh@melnaeulmﬂe@ﬂ States padnat HMPes, wold 26

ijggké%%ngh 'so al(%o include a plurality of features defined by a
plurality of spaced-apart recesses 28 and projections 30.

Projections 30 have a width W;, and recesses 28 have a width W,, both
of which are measured in a direction that extends transversely to the
Z-axig. The plurality of features defines an original pattern that
formsg the basis of a pattern to be transferred into a substrate 32
positioned on motion stage 20. To that end, imprint head 18 is
adapted to move along the Z-axis and to vary a distance “d” between
patterned mold 26 and substrate 32. Alternatively, or in conjunction
with imprint head 18, motion stage 20 may move template 24 along the
Z-axis. In this manner, the features on patterned mold 26 may be
imprinted into a flowable region of substrate 32, discussed more
fully below. Source 22 is located so that patterned mold 26 is
positioned between source 22 and substrate 32. As a result,
patterned mold 26 is fabricated from material that allows it to be

substantially transparent to the energy produced by source 22.
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spaced- apart recesses 28 and projections 30.
Projections 30 have a wwdth W, and recesses 28 have a
wi dth W2, both of which are measured in a direction

t xte dstrans ersely to axis. The Iur ity
P)%%e s B ‘he\é %n%OrT’ugkisﬁa?te g@t”esr Haﬁeﬁego‘“?lr?s t he

bfaasrmsbbif mat@aiatl ettt pubéet yednstsrededsdlntiof izds ubst Eatte end,

3&@9@1%9%1@%5&&@ shagea2Q plerdinal c%ngpaée@fpzﬁﬁaﬁﬁ:

d18|s tedto vealo the Z-axis a
N L L LTk ( e A
shilsdongit ehezoolmn«tlerznlala weteyrlaérla hewnjae ne tiilone ity hot

I m@w@s B@aC‘:h%SPOMEk%b§£ aqgi%ezgmyy mvgego%qpé@tegp%mg
al on axi s. t eat ures

t he f
SHIDt B SRS (i BRP P E P B het) Hieking
rfeagfnomlwfs S s eretrd 282, widksoussethiner € sf dldopsbel gw United
S.Qéértgg &%eh@ rJu%@&!: %d7§§3 BEBatwh@@ﬁ tier ﬂ?&rﬁ@izﬁce&%i} %eference

posi tioned between source 22 and substrate 32.
rREEGIY;  PAE (R HBTF ATBP T JBETS A Al E%\t%&ef?ld’ﬁllﬁeﬁoéﬂ“%ﬁlzed
t doait cad>slse\h$nketd to deeosiilost et adtley 32 randpearent ot ¢he heriginal

f8¥n r{ﬁlggélﬁleddgﬁlln§9§” C@egc?rde& %%zlarrﬁefsﬁ&yﬂ a9 atrp 11%ﬂ)zg.-ntlng
substrate 32|sgatterne formabl e materi al

t]r?é’tern%a%/ b K& ett i VEFIFAEBFT dFF’rt'é’xﬁ’leﬁcPh%’focéﬁ%es fifye be
poipioped zabtwngbéer adgirshquttasn dnpd wuabttareof2. 1In this

P&%%@g %@r{er‘m §&1§s€:tr§téj gpcl:n%tlg g@ 1na::r1 %ﬁé@%ﬁgg as including
betweenh mol d 26 and sub strate§ hough t he

p%llﬂ?ﬁ%rﬁ%ﬁ?léiuﬁﬁ?refﬂlag‘ar'l §’1§h8ﬁm“”at§°5t 9] 8?%1][‘1% ?{Jdﬂfe layer
dsepket $hdBeort be piahyper-ezbhlieg netyers alsunByasbe primer layer

d?cﬂ%‘é!i t ﬁ%mGMaQXJﬁ:nﬁ Q&Mi lﬁﬂ&’é’w a.t %@h%e DU‘!/'fb%l %I dalvglglable from

spin coating tec gues or W cking techniques.
XESHRE Y Tk TR t%&chilgudris§ Wiiscussed in Uni ted
Stcaizes patfefhtmguadsesﬁg5 218D B5, tihpetrdra tareaapdriat ed
er, el I a e
LTSS g%e% L) YIS ARDRE sBRELEL edi®or
s‘éﬁ?@ﬂ?%ﬂ éss‘Qltéln PHYy &pRE-rgfe t3ﬁea]6ﬁf |P§FF\%Hneédfct1ér%15 To that

t&m ety ddeéatﬂaﬂengdra ik eﬁﬂ.ﬁd@ﬂ tpailiknNdrphowd 3ast@rome into

el’{l Cc{%x'aﬂ%éaq_gcon yaec w1 mﬁas g toTher %Pt grdéalgyé %@b%) as to

processes may be enp oye {ranster
pEe PPLIREHAS dBBET 4 eWiFP 2 qoptigiicss riryaRELlont AR Wher m
Sitst hedy h&te&ﬂ'ﬁl ayed durracdrneask seBsEeraas incl ugiong a

bare sem cog yct or \é@fer (\]{\A g thoug natlvg
w i‘ t 6 f
Xi-ae T4yer “présent °t hier &on or vvltaﬁ/h U SURIROEFiens 46 o

| HWFBtl@uéW%fs 34 Yoy ingnesk alpse fusk ﬁedflflﬂom%sm éei al
Sl ounder +Be tyradenammbddiMent)l =t avaiisakl £5 fokOfMprinting

layer 34 in superimposition with projections 30 remain after the
desired, usually minimum distance “d”, has been reached, leaving sub-
portions 46 with a thickness t; and sub-portions 48 with a thickness
t,. Thickness t, is referred to as a residual thickness.

Thicknesses “t;” and “t,” may be any thickness desired, dependent
upon the application. The total volume contained in droplets 38 may
be such so as to minimize, or to avoid, a quantity of material 40
from extending beyond the region of surface 36 in superimposition
with patterned mold 26, while obtaining desired thicknesses t,

and t,.
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Brewer Science, Inc. of Rolla, Mssouri. [0028]
Referring to Figs. 2 and 3, the pattern recorded in

w0 psitmoing | ayer 34 is produced, in part, by PCT/US2005/018388

mechani cal contact of droplets 38 with both substrate
32 and patterned nold 26. To that end, the distance
"d" is reduced to allow dropl ets 38 to cone into

nical contact_w th_substrat readin wan
TER: Ehartdl 3 Pl or ity PR FRDRPGH NireRe 4 mee
Geetipachsd,f epwetel 97 mobdudre Aapmintinegoyether i pdlyosmizes and

SUbEacenBd ot SARetrale1d%atlhiAnessmbagi gt 34 w1th cross-
|st ance_"d" /i s reduce to all 1:0 ?g}p ﬁortl ons, 46
i“Ato’a

F?%PPP\@“%&%‘? n@ﬁeﬁl& i ngﬁpggjs %% 344 :rsl SO](.)ldlfled
rkaaelegsetssw 3[50029]alahaphe:opﬁ@sreng wmrboghapentf a surface 50

%fbpwe&h&p%of@ ﬁf |Z£Q3r| Pééuﬁg |1aﬂ¥§{nt§.ﬂg|fhyer 34 is formed
superinposition with projections 30 remain after the

dEE TR FECTRAIEPT 2Pt ﬁ’ﬁ THLPRHCE - " PEEST HEmpesh °F
riggchedng| saer N sobpente onkg 46 inktdnsadtdn chaepstterined mold

and SN POI L 08 48, W4t Qr@ FQ&&M s8¢t 20 EhbekNe S Sudy2be

is referred toas a resid thlc ness. Thi cknesses 't
"TeRRFEG 9eVErgy HEeEnyP PﬁFWﬁe‘%’sff&é%‘?tr éaglod‘épé?ﬁfeﬁPown) of
Lq@mat:tdte pplretatdednto Fhea tsobpl andokeret coricasned in

d t 938 0By ersich150;, agqt:o e0%0 Li@c1u
a{?glgd]e quantity gf%matler% al d4 fr%r%mei%endl% gle dc?r?da

CH]é‘C’FJe@ SYFGR SUPPRR 6P i SERRSFE NS EET SN 2 i dmict Tncludes
pﬁibbey sedhang 2@lunkiilte ebiahnielgs deskneduhbtd byesses 62.

p%ggf (f%éij)p O%glly %%f ?ﬁé‘luﬁgs sgfﬁ%e 84 %ngghnde@f Life2.

esire i'st ance " been reached, source 2
RiFdERds é?:tlrlﬁweeﬁewgvy E HARE pBTEFRET i 788 Sidacs G4s Pin 61
-idchi&=st hepgial yirephzablapatmicentalt, sfxRarensl ayerg 34 a plane

% t hA&f gééléu%gl | g' amf hhzefd 15@4 % dﬁaneSpe%;&mJegymg atop

I's SO havi ng
For rﬁzmgsebetaa%%aﬁéie&ﬂn%e SuUFHEDE" 5051 SHeaPt Siefagen surtace
rml dn&&ub@tn&ta 1esulty piAprdinbéeing boyteted4driicBid @haBthamber

a'l\éltn FGS%‘ \ﬂ'{?pl ?}%otareq Qx{)oﬂégjzl ng’ c%é :J.I'lA Ehgid .communication

formation of
i w@heiéseeahwerh énotpalmveﬁ ne?j eﬁé?@tzatfmw éaff‘*?rp PPH%nﬁg

| srepneid af e;usp&eed SPpaitmlyThySiREOERE $2 rma)tmb@g a seal. The

eated seyer al ttern d [efl e
CBERARD.AERE melPiva®s DY Mirdfeed Bl 58| 8 umgorees
riapedns ﬁﬂocess [0031] Referring to Figs. 1 , 4 and 5
, [0¥8E] ORe84:83Q8g 2D PGS udeenoa GCWi'ékbflgnoiysciﬁmﬁkel]DQmo are

AL SURMGLL SUBLLR £ Py IR oS g R
rong 62 more of pins 61 have a T shaped cross-section that 1nc1udes a
cross-member 70 having a pair of spaced-apart contact lands 72
extending therefrom and terminating in contact surface 66, defining a
recess 74 therebetween. Recess 74 includes a mnadir surface 76. A
base portion 78 of cross-member 70, disposed opposite to nadir
surface 76, is supported by a flexure stem 80. A pair of opposed
sides 82 extends from base portion 78, terminating in contact surface
66. Extending from each of side surfaces 82, away from recess 74 is
a side flexure 84. Specifically, each of side flexures 84 extends
between a side wall 86 and one of side surfaces 82. Each side wall
86 extends from a support region 88, terminating in a surface 90.
Surface 90 is spaced-apart from substrate 32 and in the present

example lies in a common plane with nadir surface 76. Foundation
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Specifically, body 58 includes a surface 64 surrounded
by rim62. Pin cells 60 include a pin 61 that extends

w0 e@siissond ace 64. Pin 61 includes a pair of PCT/US2005/018388
spaced- apart contact surfaces 66 lying in a plane P .
An apex surface 68 of rim62 lies in plane P . Upon
resti n% atopbof rime2, substrate 32 defines a chanber
(not shown et ween surface 64 _and_substrate 32
5?%0%&8 PRSI PR PSR PRRCERT T ERe &E%rﬁéera*fl o r%ﬁwﬁ%)%
extferjdeNpetiiat fohodatjiomaegben pitagetd dree foloukbn 78.
QEW”' S 'cQj["lsW%B rhx{ehgor{-‘élﬁﬂﬁﬂ sb Nkt Shwa)« ianey aouate

e sane, a perip of substrate 3
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r ot 0% c{eQQSG?O-I 15@@55&% ¥ @ag&erée@% éroun@nel er,

pin cel are designed to pminin ze co
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tpahgn datb NG deln;ﬂ.Qﬁlﬁt&Ct THLH fnaﬁ:eu@es Bxt erdiehgodatem eaoh

side surf for
fpllanarl Y81Zf1 s@%sg%g?%l 2 , o l:pgg&?l%e oAf §r@1c§1‘lg§a

exure each of exures 84
@ﬁpéﬁ@@ag@t%eﬁoatgqtdén%mt 8% dgﬁhu:ec%éhed:f the hgight of each
S:lf_r Eaaest 8Rnakach Sidarvalder86rexs@ndsufiaom % suppontac

SO0 88, L8l I8l Nl £ 3oL 1daf6rd0n ,éuma&ieneggiansof

paced- apart fr strate and in the present
@n&nf)ip@tl?@ @rFWuéa‘é‘brﬁ%ﬁa‘ﬁnéﬁ%s wi Bh anéﬂ?‘%lts utF &E8 PRSSence
%%UBQﬁIlIcQIHt%gb&&a&gna&kt endsnbei weea ppasednsiide nalbesng

re stem ext e e atio i

Sgﬁ%e%a%%weﬁﬁr 'on 1_78°'urfabc(‘)a3gf a\lgﬁng%:beslgP{gLqe 8! rhlrog&“%%ber 7°
ooNES U el tooatdist JeRRTRRED PAMRS- véanairétséqaa?wt%%fﬂéa due
W BafiQleG atld ciMtiatilinddte same | s subJ ected by substrate

32 resti Qn one o ins 61. h|
tl‘é)o\:]’\lm Cﬁl‘ﬂg @SV%%comPIﬁ Sgle [ Jé]opart esstnPi(}@gEng tli]xg Jleq%.glve
threadsfe st et nees qrfobiel vairieus, e%@m@aatqfoﬁaq*fe@ﬁownssellﬁ §0 to

301{1:§§f31 | d@@ﬁ%d%ovﬁfn@n@ ekl $i:6@1 0pebat éi‘c&mﬁl& h thda kenaihg

rdi_nar in._- hu when s ortln "uni
n%:rlﬁ',ﬁ?e 0 ia flef_%x{l\)ee m %Enh Elees%ypl caﬁ e gen 191% tlgg{gss of
ohirb ki r;g:oaecﬂqaahqalsﬁg oq pifpeflexures 84. The bending stiffness of

cross-member 70 is substantially greater than side flexures 84. As a
result, cross-member 70 is considered a rigid body. By establishing
the relative bending stiffness among the components as mentioned
above, rotation of cross-member 70 occurs about a remote axis, i.e.,
an axis spaced-apart from cross-member 70. As shown, various axes
93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106 and 107
may function as the remote axis and, for a given pin 61, the axis
among axes 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106 and 107 is dependent upon the size of particulate contaminant 92
and current configuration, i.e., designed bending stiffness ratio of

flexure stem 80 to side flexures 84.



presence of a non-uniformload, e.g., in the presence
of a particulate contam nant 92 di sposed between
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or nore of pins 61 becones conpliant. Specifically,
flexure stem 80 and side flexures 84 flex, allow ng
pins 61 to be conpliant. Thrs® mi nim zes, if not
ab ates, nonplanarity, in sub trate 32 due to

ncBSISFT IR (P RATAt %lgi?on? n%’ntangﬁ‘“pofﬁa’%gf) nSl% ration
|1h prevdesingedut-foatptane disicghtionf oeachstofateoirt apen Iféﬁﬁsng of

Z)gn JEazuned, hefwee %fnﬁﬂtﬁc§ﬂtfea§&1tgﬁll§£ﬂ 6HNaed ensure
Surface 66, ﬁas a r%ggltude no_l ess .t han t he

GPHEROT O IOR AL PAPett HEPTREH BUeE (A Habrs PAER:
axa|slel, t thd potdieipl eseoice agis paryi cohat® eder &F1 nHnt 25, 96,

92, shows ngpe Gheardy {dy Figk Zos ek nghadh §PASEH not 1ie
bef weén contact surface 66 and su bstrate 32,

@FB‘%%’E%WH@F'C?%?HH&% SHPTRET (i AFoTF i prhaPat g ot the
poteplianardrbye i axisulspr ateee823dues t O5paa.i el e 99, 100,

%‘aﬂt LNafys - (%Po%el% Thi Sanldsua;c@@grrﬂelt%é@ﬁcoﬁ&creaﬂnd by,

est a [ Shl ng t ‘at i ve bendi ng_stiffness of
VAERSFS h@rﬂéﬁemrstlsvlaéﬁcﬁor&fimbff%tc%%'|a§d6?)1°F83%&PaF+Fe wall
desi nednmnienesitighrgiinn Ghe poasecexarysl garitiheldrenchnrgminant

E'{;f%%ésoéJ ohis Ui&a@tww%'c%ugsgﬁtbmotlla&,ebgm} R9om
st (0]

ness of _either Cross-member 7 r sid xXures
DS RS <D O REPUSt PR REBSLFS Grop5es Aoy 27 (PIag < Loned
Sdébs&anbaﬁ&ﬂcmgtreeabﬁanﬁhaﬁ SP Gendf tiex ueesteB4xiAS faom
ul t. [ g id | d B
ST ifingy bR R R Bl DR A R el e
PERPOIFENPE RS THBHEFDIFOHtAHAFRt FPot dfgr§nsrcifically, contact
CllQ8 STATRERRIg FOrilCGIHt: ahtidhidadteaDitheaxds isisubjectad to a

axi s, space ar.t fr e{__7
rreatéeurg§ax(gst%8% th§4 Q\ggﬁ{rg%%o 9jéand852 10 h&]%}idlng
TORREHVGOL TOA, 610HOUY 68 ERIGTIOPINAY T RRII0RPE £FRM land 72

NarRLe rd¥t scudlbde doftar@nghty @n ﬂteﬁ:eeﬂ. ast BEsAxESd albig out-of-

axes 9 94, . 95 96 97 vl 10
e et e ol il A0 00 o o
peoet pmﬁeat:fe qﬁom%trfrpﬂh?ﬁe g@taﬁelnaél&r%ms é’ﬁ%ﬁdﬁéjur at| on,

| ;@361 deskgRadgbendifng stidd ﬁl&SSooHﬁltElSOof.)fchﬁaln:E)(dyrsEerStSGnThay

80 to side flexu re58 0035 efe r|
Fefighg e t%é fmm orE SRt ger At %’n i %hbér%e ]tulm%lgr?
oanamiessprs'awé dﬁs]tlspltld @nlmonsein@qlriataéldswqjéehe:f l°&x3 ng

UorBhfbi@dni 5k thesPhesaNees of rpaftel prdahe &ERHBY Badt 58 is
92 is to enSLire tha%ayd%rgntlal rel te axis IS prQ

pf(?&lrf.?a(}'ﬁgdemq ﬁyﬁﬁe s semlcon o:i ﬁ)rocesses Iop’(:en tyend

resent” exa
reniyt 88 dxi Sormedgfromopieregf dﬂe@tescig?fayw 9150“'11968 foundation

layer 110, base layer 112 and pin layer 114. Foundation layer 110
merely comprises a body formed from silicon. Foundation layer 110
has opposing surfaces 116 and 118, one of which, for example surface
116, is substantially smooth, if not planar. A throughway 120 is
centrally disposed in foundation layer 110 and extends between
opposing surfaces 116 and 118. Throughway 120 may have any suitable
diameter. In the present example a diameter of throughway 120 is
approximate 3 millimeters. Exemplary dimensions foundation layer
110 are 100 millimeters.

[0037] Base layer 112 includes a centrally disposed through hole 121
adapted to be in superimposition with throughway 120 when base layer

112 and foundation layer ll0are placed in a final seating position.



97, 98, 99, 100, 101, 102, 103, 104, 105, 106 and 107
does not |lie between contact lands 72 . Rather it is
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axes 93, 94, 95, 96, 97, 98, 99, 100 , 101, 102, 103,
1Q4, 105, 106 and 107 lie between contact |land 72,

wi t hout having particul ate cohtam nant 92, and cl osest
to side wall 86. Wth this confl rat ion the presence

GF g PTERGP At BEBhE AfenEfes> 85 FeUot h@ﬁ)ﬁt]:fglt *f ands
AZpwiimaicdyse wpilpifdretre. noveicdy, fohensribstsvafecg2t base

%élmi&z téﬁ%tf%ls%ﬂg 160U agd isabsefda PQaI tdRNesh1s 122,
ween particul ate conta nangﬁ_l 9\%%Tand t.he reno
oWard

S%F%Ptlflg dﬁJﬁeeﬁTgé'ﬁBl WBE)Wa 2t P*é‘%seengzand region
bheyondcplignéofaded ath@ pe:e&eﬂue obfbgzar tascwl at® in

%Qﬁéﬁ%é‘&r&ogzﬂlth’\@{r@ 18peE bifah yn 1@@nt %%exle%ndeﬂg%t base
havi ngpgartl cul'ate contam nant 9 is su JEF

611 gredtEr S1u%d LR &I HE Femarht r?ﬁtab]rﬁ agt T SR
Byrgr ovi glinegbagt atil:n 108 ipi AiBhsabbuti tnrespect |t9nmglon 123,

%ﬁ:ﬁn %B?&%qeépﬂ)f t:_nfﬁl%m !L@nQS Tde1hayd R panticul ate

cont am nant hereon _as di scussed above, out - of Iane
d|°§?‘8rt]f‘%fr?r6fn%l}ﬁslf’?t§’t Bign 4hénoltofprh 488 Bf-1ptar?
dekiu®ed ifexubhe frresenceotfonpag¢iietuteatient,0nhawm rantoi@? 125,

g.gl ‘%?l%kld qu‘QOS?E@]ns F%%f aid Id@.gpc;&dlzl O ré'cé’?s@gd ]&glg&dﬂzzl and

system 57 nay fabricated fromvirtuall Y
g rit 8fiiaps Ywmoﬁq?@n%%ﬁ?%me%ﬂll&snvbgélﬁ ggpm sach of
sickicans, siikhcancatthipdersaand tdreuhidenners a28 extending

] f terials. In the present
e%ggn‘p#%gi%gég %rwgﬁ I{a%n cat ed engl oyi ng standard

s@PYondErt GP it debskased 16 it tkHE Thotlypasslqng direction
figemedof tipm thd o dbp&tednat obggﬁrdsslmom fAexfsundat isonare

l aé¥35r e%l %%gelésay Ith %{fhagg ﬁc@sé@dyﬁégﬂo% being flanked by

SUndati o ayer )rises a body forned
far BM%uoﬁuwum%ﬁaa%ﬁ éﬁsd égi-é?n 129 HLE9 FPFESHIRE 132-
%@%ﬁﬁ%&lﬂsﬁﬁ rafibnkl 826 ape dkpwdddachn dppbsarEpdes of flexure
rface 6 subst [ n
CeBuGhiay 207 e eehcre ty i B0 ekel rhle Sonditon ™
|fdywre1§@erar$@ exfeenss r@ét%eh%ﬁﬁesw@n%%ﬁr fiacey pafrs, with

a@n 1d8 £ nd e ughiay od 2@ gid@is h]ﬂélebeaﬁ\g/ dSHpdafal én opposing side

dianeter. In t pLesent exanp adl er
tHr Sty Opcl?s %pzk%oélremftee mtae‘lrsasg et é”rlyt/h

oha@mlgnsxtfe@éﬁd@tomwpq aﬂ;eﬁhelw—*uamec@@ee%ﬁ |1Pi3n€9<é?%dln9

[£034dntBas ordeayiretdZsddnetdides @e¢entaakton dhspesething
t hrou hole 12 adated té) b@h'tﬂ sugerlrrposnlon W th

t'1f°6 ek SPase TR

[0040] In an exemplary embodlment, a width 140 of flexure stem 80
measured along direction 132 is approximately 0.05 millimeter. A
length 141 of flexure stem 80, measured along direction 134 is
approximately 0.3 millimeter, with flexure stem 80 extending from
foundation support 88, along direction 136 a distance 142 of
approximately 0.35 millimeter. 2 width 143 of each vacuum channel,
measured transversely to a height thereof that is determined along
direction 136, is approximately 0.1 millimeter. Regions 124 and 126
are recessed a distance sufficient to allow pin 61 to flex in
response to a particle contaminant no greater than the largest sized
particulate contaminant anticipated and to emsure that the structural
integrity of pin 61 is not compromised when subjected to forces

produced by the presence of a larger particulate contaminant. In the
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112 and foundation layer Il Care placed in a final
seating position.In the present exanple the dianeter

wo@Rooshisough hole 121 is approximately 2 m || i meCEDS2005/018388

Typically, the entire surface of base |ayer 112 that
faces pin layer 114 is covered with base cells 122,
excepting the region in whith%through hole 121 is

present and re%l on 119 which is | ocated at peri phery
BFHRScPIPLT FEB9T SUbarrmHEarTT GRCUITH I 11 S
ppmdmymeli'lm olHoweMerteriwgtit rbasertced [ 4Pk ape athflgxure
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relief regions, shown as voi
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annel s ort hogona to_one anot her
[ee;e%fgijln&tariosocqe§t?fa‘ﬂdf*’ﬁc“5tt€d %n@tP%H Pt EFFYS iFﬂ@ 80. A
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azge 1% fdl Xure,siem 80 a@gﬁo{ﬁg@éﬁﬁq % erg_um?etéz Beith a

recessed regions being flanked by a pair
d’ﬂd%ééﬁrﬂ‘eéﬁ%?ﬁ?eIaé"@glr‘%ﬁ&l@ﬂ0“13ﬁgb%i‘ln8n©93f|°f‘é‘?:"’l‘ﬁeé¥i °1§2
Sﬁemnfelteﬁl | gack egi oapioh26Loar erdissposiedprt 6pposhngijacent

Slﬁn %£a1§4 %XHBG e§£m1§8 ,—HOBE ﬁ@ggtlo%giﬂq alg@tance 151 of

tending fromvold fromflexure stem 8
R@@é%’%lmﬁ‘é@lifoﬁsl m&lﬂa?eéear r EAYERSPR 1R AFE, 15\?(FF H12 is
eashoximatdly bve nﬂa]].:[nﬁat@f: regi ons 124 bei ng di sposed on
0[%91?‘1' ngiéelfq % L‘ec_?j(ur_Lg ?ptﬁgnia%r %CIJ']S ocfoegcggr%si%gqulth base

regions i ated W each palr extends from one
GRYERG 19 ac (R SHdneihs TG reeRtERtT 7 Bt ac¥mt b Bneovered
Gilthqplelss&cisr g GRSepkZAnb 3 pamghefrymegth]e thep@dMiiAgvhich a

recessed Ie ions._ 124 a so | ith. ' 4Q].
SR S P ARaRl IR B e PR b0,
Sted s 80 - néﬁ@’@?@@ art%m@lauq*eééﬁ%al%?hpgn dopr oXPAtEYy Pin

0.2Q8r Mirk! idBleFsecAtd aRgEAtcbdd1 Bf pbhdXUEE BlkemB@yr 112. For
%gﬁgrsnﬁv e?é?ac_‘!yl%rr]lg%% f)?exaus(rgglgﬁél i%oagpro%))(c Ienr%%l.grl leQ'h land 115.
fReghoatlloni ss Gppiotell 13ondedirg @dineaéet @f NIEoR %ﬂ@ﬁ%ééG in

%eﬂmp@gpiﬂ%ﬂ ﬂﬂihehé(ndo 135 dwph by it €11icon Wudhbn k43ndifques.
R RS et e I A0, aone o0

discussed with respect to region 154, shown more clearly in Fig. 11,
as well as Fig. 15.

[0042] Refefring to both Figs. 11 and 15, each of pin cells 60
includes cross-member 70, having a longitudinal axis 71 extending
along direction 132, with contact lands 72 disposed on opposing ends
thereof. In addition, each pin cell 60 includes side wall flexures
84 disposed proximate to one of contact lands 72. Cross-member 70,
contact lands 72 and flexures 84 are integrally formed with a portion
of pin layer 114 in which pin cell 60 is present by forming a
plurality of throughways extending between opposed surfaces 155 and
156. Specifically, formed at each of contact lands 72 is a first
pair of u-shaped throughways 157, having a base portion 158 disposed

proximate to contact land 72 and extending along direction 134 a
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direction 136, is approximately 0.1 mllineter.
Regi ons 124 and 126 are recessed a di stance sufficient

W@ 2008/1i89m pin 61 to flex in response to a partPCI/ES2005/018388

contanmi nant no greater than the |argest sized
particul ate contam nant anticipated and to ensure that
the structural integrity of pin 61 is not conprom sed
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& particul ate contam nant, In_thepresent exanple,
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Ia er S covere
af W@ppﬁ@mr? @gpwaﬂhe}@@ﬁs i WGV\NCE%matGr &P e sa?qnidoﬁﬂd
gel Iﬁa)tcagonaok M@ xdded mb @b 208k td:x@BLM nFUbE B JIgnPiN joint 164
ce I's 60, However Y Ln ceIIs go are. shown for

SRy BiR ’Fayerg‘ifll P& 203pt 897 3%Be integral Iy
tﬁ@wéd Kol Fovies 11, 1 ondekanphen PegirArs Ebefinent,

Qa§é-°ngltﬁyﬁlr0 34 2rb8s GRAXEENS] W\%a%fé'a kasyd dlSctRegien, is

i s typically. bonded t of Lgttomsurface
i%%r%%m%%g%r% rﬂ%ﬁ“fetgﬁ ?ha Iwalngh %?é Fmproying” stiidon
HiseagAon echni chesprO’ﬁhea@évw {3edibrimapgrenehtwigthaky2 of
?Efrﬁaxryojoﬂﬂtnf&lp' ReLRk-LS a@.gn%; %1@&@&%5.3?@,%@ hpbespeetely .05
gglr%gl gr?_g%g lgrrllgoéll‘vln 15%”0 theeasra!n Imgas[,:tllz%a g%dngagirvc\e%l:zl.on
134, is approximately .1 millimeter. A width 174 of secondary joints
166, measured along direction 132, is approximately .05 millimeter,
and a length 175 of the same, measured along direction 134, is
approximately .1 millimeter. A width 176 of rigid body 167, measured
along direction 132, is approximately .3 millimeter, and a length 177
of the same, measured along direction 134, is approximately .2
millimeter. A width 178 and length 179 of contact surface 66 is
approximately .2 millimeter, measured along directions 132 and 134,
respectively. A height 180 of contact surface 66, from nadir surface
76 is approximately .05 millimeter, measured along direction 136. A
length 181 of base portion 161, measured along direction 134, is

approximately .1 millimeter. A width 183 and length 184 of pin cell
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[0042] Referring to both Figs. 11 and 15, each of pin
cells 60 includes cross-nenber 70, having a

wo evgittsedi nal axis 71 extendi ng al ong directi oPCT/BR2005/018388

with contact |ands 72 disposed on opposing ends
thereof. In addition, each pin cell 60 includes side
wal | flexures 84 dlsposed pr%&lnate to one of contact

%@qgsap%%bx:gagéfy 'EEH’Pﬂ mZQers r@éﬂgrecl aeﬁgﬁg Zi%r@a:(ions 132 and

| éxures 84 are integrally formed with a portion of
Pi*n FeRPEFEHPAYin which pin cell 60 is present by
fomei nghacip lboalsst yaofoet Patoughwveely ssiext engikngwibetwesh In
eac%?@%nﬁ UJ;IaﬂSPeS lzﬁéckaggdj}%Q 1§&%B£Ida¢:@!ﬂ | ﬁ(t’omf Q.Lrlqggn q\)tafers

cont act | ands Is a first pair of u-shaped
eHPgUIRE G quroﬁawr?@thorbég%hrﬁ&ﬁf? on?158 raﬁglﬁos%’aemplary
Xl st erdr0 waDdH adtcd andy 52 and bextarttsaigdaiofigde silicon

%jrixd’/%gttluggd lseiﬂlggr e%ﬁ{he@%cgzeent t(g rl r&%%@g} J:Je@ﬂg:azge )

mnating in seri orti'on 159 I ocated at each ‘end
eflephake swr&aiceﬁr 58: [eFptt pards dis mPFoPesaceher 1 b
lkllﬂﬁ@n&!)ﬁnbté}ﬂajﬁﬁ savRYasl EOMoeantiaetdé ardsicth cf043)and the

%Q:Condrd%tz_i“ £11916kias% ?zp%q HH qgg%)(éat’le@osé}ﬂagaygﬁﬁ f@om pln

ioned proxinmate to cross -nmenb
Weéinﬁl‘]ei‘fl@ ﬁ&PﬁWQF%@Hdﬁﬂnﬁe@&% areztlowa%sst?lzdard
Speel fial doen b@,se;lpmdrﬂ oe1diGd, epcrands datnreg1aidreetd onAs a

132 transyver t 4 h,
¥?'Ielt o é aly | I'S{y agg JfOQH JEIZ% ar 1%2fﬁﬂ.(& nlcatlon

bf “havi n Serif portion ext en
vhdr ehraafvakaycdr AT APEsL R M TERyaY atd %l Fb o
gidi@ehiPRedidd and skesibiRabt R@vide aagecand v&ﬂ!hl foundatlon
E%y[t ! ](.)?O %253 un gnfft‘!ar]]clengw:.%hpsalllrrfag%é%%c?ﬁn egﬂ 1I Pﬂﬁ: and
sécond Séeri ortions ext ends 5 c? apart
& rownam lparreisketic éonsc@r peingsgppligdt §hh%lﬁﬁé1flce Taver 200.
@llf fﬂﬁﬂ g dfalgﬁiﬁc\ﬁﬁeﬂorﬁ@anéii%?ai}fﬁ lde{r:h:reo ugyuaayod mbyams attenuated,
shap t hr aughwa 6Q. Is xur
sodrr %ﬁxeaate%t hhp?anny"‘Eé1L hapet Bcg eerggﬁ Jf%h? feXires
h@fﬂibéﬁyfﬁﬂ 113 feohredrentiatdon %?ﬁéfloo‘fr EruSare hEniser bord -

Eéx@&'en?e%}%rt $o02 16 UHeaCiaHeaBd t62fodRbt U PaPePLLAS Yt is
e rena

| n f e 84
b e ets pER Gr! Rarb TR s o agnetit e B Lo
sboemdte idduddids po Sedigy dﬁwwaﬂéotfble a%dm@p}a@éléra%ﬁtl surface
M@rpstg@wggg@ad end of each fI exure nmenber 84 is a

rect anqul a hway 165,
L0t Bros SRRy ERt ShbnBPe R kpierars g3
séizordt arid. cdifie PO gmesf bddvekérgrenerieged Foekitdndi ng

DEI YRR AT FRIY 71 UeNbrJRAnaRd 8 e RE L) ab&amtpsn 1&615 60
defines.a riqgid body_ 167. {>0044] Ref er

n
TGS L TP BTy L ShboBTIBHPEiSS PohERte o0
378 cofiettedsst rmoNierre?d, witrbasaspedt docoerrhdpiieet-i on 132,

h§047] The embodiments of the present invention described above are
exemplary. Many changes and modifications may be made to the
disclosure recited above while remaining within the scope of the
invention. For example, foundation layer 110 may be abrogated and
device layer may be employed with standard electrostatic and/or
vacuum chucking devices. In this fashion, existing chucking systems
may be retrofitted with device layer 200 substantially improving the
operational characteristics of existing chucking systems. The scope
of the invention should, therefore, be determined not with reference

to the above description, but instead should be determined with



approximately 1 mllineter, and a width 171 of the
sane, along direction 134, is approximately 0.3
worRdositmter. A width 172 of primary joint 164, POEES290% 8388
along direction 132, is approximately .05 mllineter
and a length 173 of the sanme, neasured al ong direction
134, is approximately .1 mi It meter. A width 174 of
reefgggn%%r ¥o lanattp%eglégd HEaR Eﬁgngak&?ﬁg tqg{@%tahf)récls%g,of' S
appr oxi mat e limeter, and a length 175 of the
%%HﬁakW§asured al ong di recti on 134, is approximtely
1l milimeter. Awdth 176 of rigid body 167, neasured
along direction 132, is approximately .3 mllineter,
and a length 177 of the same, neasured al ong direction
134, is approximately .2 mllineter. A wdth 178 and
l ength 179 of contact surface 66 is approximately .2
mllinmeter, measured along directions 132 and 134,
respectively. A height 180 of contact surface 66, from
nadir surface 76 is approximately .05 mllineter,
nmeasured along direction 136. A length 181 of base
portion 161, neasured along direction 134, is
approximately .1 millimeter. A wdth 183 and | ength
184 of pin cell60 is approximately 2 mllineters,
nmeasured along directions 132 and 134, respectively.
[ 0045] Chuck body 58 may be fabricated using any known
met hod. I n the present exanple, chuck body 58 is
fabricated fromsilicon wafers using standard
m cro-fabrication techniques. As a result, exenplary
mat erials fromwhich chuck body 58 nay be fabricated
include silicon and/or fused silica. Furthernore, to
I mprove wear resistance, selective surfaces, e.g.
contact |lands 72, may be coated wi th hardened
materials, such as silicon nitride, silicon carbide
and the like. Typically, base layer 112 is fabricated
separately frompin |layer 114 and subsequently nade
i ntegral enploying standard techni ques, such as,
silicon welding, form ng device |ayer 200. As a
result, vacuum channels 128 and void 125 are in fluid
comuni cation with throughways 160, 157 and 166 and
t hroughway 120. In an exenpl ary techni que, assenbly of
device layer 200 with foundation |ayer 110 was
undertaken with surface 155 facing an optical flat and
a vacuuni el ectrostatic force being applied to chuck
device layer 200. In this fashion, non-planarity in
device layer 200 may be attenuated, if not abrogated.
An adhesive is then applied to either surface of
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base | ayer 112 facing foundation [ayer 110 or surface
116 or both. Device layer 200 is then adhered to

wo cwndsonon | ayer 110. It is desired to provi deBCHUS2005/018388

sufficient volunme of adhesive so that nonplanarity

i nduced in device |ayer 200 due to non-planarity in

surface 116 is attenuated."[bbiG] To provide desired
| .stif ss to substrate 32, adjacent pin cells

@%&ﬁﬁgéﬁ%{%“aggy 58 are arranged so that |ongitudina

axes 71 of cross nenbers 70 of adjacent.gin cells 60

ext end al ohgFUBF EHEGoRHP U rEctFHnSO™ & hei ghbori ng

pi n celd shbék abey orivird edbaty 90rdegredd ainin ergpdéng

Lo..gach, QLhals o[ 09471 Theeabedinent sa gfhaidie sRi@$RAtbeing
Irnvention descri bed above are exegplqé%; Nhg% cpangg;
BPRAB T TPeed itBn¥ita gy Rele 0 " VRe i EFEEGFe™ ©
pegidt.ed above while remaining within the scope of the

i nvention. For exanple, foundation |ayer 110 may be
abrogated and device | ayer may be enployed with, .
standar® elee ¥BEYHEP T HHAPO AN ST CHEERThF2HR R Eet®
LBugiRiastd ashi ehucieXosy i tig mohtl ekbnFroy siegdsphvmy be response
Let 1 OhL LA, WAL D, A8 653400200 substantially -
I"rprovi ng tfie operati onal characteristics of existing
chucki ng systens. The scope of the invention should,

t her ef og e, The Heter misnestinet Mi thaimef ertemedn tepitihmin is
above description, .b ' I t Lphed
ﬁf?%%gfg?éﬁég(¥%C¥Hg%%p%gﬁggggzﬁgﬁﬁﬁgé%%ﬁggﬁ%%gh their
featplizeepe of equivalents .WHAT IS CLAIMED IS : 1
substrate support system conprising: a chuck body
having g body suctace Will.g i Biext endida.hhekal som.
havi ng a’ con act” sur aceJIylng in a plane, said pin
[eiptpdmbe sl dmgpl kadvt B0 SRFACTRIEK BoBR'ES TRSVES Vit h
rcﬁgnpﬁigtim%gpaag&a@hggefrpma redher ??&Iaﬁfﬂ{&'ﬁl_ he‘tﬁﬁed jopd
clalm erein sai inis.c . £ O [ s of
3G HE e “Bay ° $5M %%it%aﬁl aaﬁga(? #%r ‘Zkglﬁglngzeatrgm% 0 agé £
beiidgimnaevenbieadiedtri buted on said pin. 3 . The

systemas recited in claim1l wherein said pinis

coupl ed to said chuck body to rotat t .a renote

center 6f JdofpPiEfce S.upﬁo.yt ‘?ﬁseteénys(fognr%@ggﬂllg‘éci ted in

o ghmekl bofehevins ai eiyfiene i tboupfécheeed Ai@ erfER Body

t.Q Lot al.e about a renote center of

6. The system as recited in claim 5 wherein said “T” shaped

pin is coupled to move with respect to sald surface.

7. The system as recited in claim 5 wherein said “T” shaped
pin is coupled to said chuck body to move away from a predetermined

position in response to loads being un-evenly distributed thereon.

8. A method of supporting a substrate, sald method
comprising:
disposing said substrate upon two spaced-apart bodies; and

moving one of said two spaced-apart bodies away from said

substrate.



conpl i ance spaced-apart froma region of said pin

having a | oad thereon that is greater than a load to
wokioshi1gone remai ni ng regi ons of said pin are sPWj/E81008018388

5 . A substrate support system conprising: a chuck

body having a surface wth a "T" shaped pin extendi ng

therefrom 6 . The systen1aslﬁecited inclaimb5

wherein said "T" shaped pin.is coupled to nove

respect °t o ngi%tg‘ﬁ?f%c?g ed th@? { teﬁ?earflfle’%‘?vf%%rkurther

Gingilmiss whengi ptdaed shid mwmagMﬁtepr¢pars ewiipk edvayof e gaid

Ghidci- LY deQedRE SRYefdRRha predet erm ned position

in response to | oads being un-evenly distributed

thereon. 8 . A nethod of supporting a substrate, said

met hod eonprhsineghodisspostingd s dlzsub$t viztreinpendt e

Sa?:%@&ﬂ-a@@ﬂ t]oo@:%%I GPe 1@1@guc{g&vhﬂga 981%\&1f ﬁ?—'c@li V%@.th mov1ng

%&F ed- apart_ bodi es amag romsaid su seéate :
BT égc%"éléw Vi OPLR Mfe s r&r (FPREYVT g3 U rkt"ﬁé‘“rs Sway
i frohugdd st ngteb ot hrepbosa dotawo uspandd- dparibdredi Bsd being
%ﬂggeﬁgggugghggﬁyggifate i ndependent of one another. >

. The method as recited in claim8 wherein said two
spaced- apart bodies are included in a common pin cel
wi th noving further including noving both of said two
spaced- apart bodies away from said substrate in
response to an unevenly distributed | oad bei ng present
on said pin cell



