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plasma i s often enployed In plasma processing, the
wafers are processed using a plasma processing system
which typically includes a plurality of processing
nodul es The substrate (e g , wafer) is disposed on a
chuck inside a processing nodul e during plasna
processing [0002] In order to nove a wafer in and out
of the processing nodule, the wafer is typically
pl aced on an end effector and transferred onto the
chuck The end effector is a structural conponent
configured for supporting the wafer dupng waf er
transfer The end effector is i cal posed on
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the chuck when the robot arm places the wafer on the chuck. However, for many reasons, some

of which are discussed below, this ideal scenario is rarely the case.

[0005] Due to machining and/or manufacturing tolerances between the various
components of the processing chamber, it is possible that the center defined by the end effector
(herein referred to as the “end effector center” or the “end effector-defined center «) is slightly
offset relative to the center of the chuck in a given processing module. As a result, it is possible

that the end effector-defined center may not be correctly aligned with the center of the chuck at



offset relative to the center of the chuck in a given

processing nodule As a result, it is possible that the
wepwoesdogrt or - def i ned center may not be corr eceCHUS2008/087578

aligned with the center of the chuck atthe robot arm
position that the robot controller deens to be the
correct position for wafer placenent If this end

ef fector/chuck ms-alignment is not conpensated for

during production, the wafer may be inaccurately

pl aced rel ative to the chuck center during wafer

processing [0006] To conpensate for the end

ef fector/chuck ms-alignment, the typical strategy

during calibration involves noving the robot armto a

position where the end effector-defined center

actually aligns with the center of the chuck To
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chucks and processing nodul es in existence Therefore,
in order to use the nmechanical fixture approach to

w@erobosdnral i brati on, many di fferent mechani caPCT/US2008/087578

fixtures nust be fabpcated and stocked Al so, affixing
a physical nmechanical fixture, which may have one or
nore hard netal edges or surfaces, on the chuck may
potentially damage the chuck Additionally, if this
calibration is done in the field after sone plasma
cycl es have been executed in the processing nodule (e
g, in response to a concern that the end effector may
not be centered relative to the chuck follow ng a
production run), the attachnment of a physica
calibration fixture on the chuck nay cause deposi t ed
partlcles on or near the ch ke into the
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a correct alignnment), there exists another potentia

source of error that may result in wafer/chuck
wore@asdognment during production That is, diffRCENS2008/087578

producti on wafers nmay be positioned on the end

effector differently If the end effector-defined

center is not correctly or consistently aligned with

the center of the wafers, wafer/chuck m s-alignment

may still occur during production Inthis case, even

t hough the end effector center is correctly aligned

with the chuck center, the wafer/end effector

m s-alignnent will cause the wafer to be offset

relative to the chuck when the end effector deposits

the wafer on the chuck for proceSS|ng [ 0013] The sane
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offsets in a plasma processing system the plasm
processing systemincluding at |east a chuck and an
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the traversing assenbly including at |least a |ight
source, the light source providing a |light beam
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traverse the chuck andresulting in one or nore data
sets of the first plurality of data sets The nethod
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arrangement to Fig. 4 except that the wafer has been dropped on the chuck.

[0024] Fig. 6 illustrates, in accordance with an embodiment of the invention, the

determination of offsets from two traces.



[0023] Fig 5 shows, in accordance with an enbodi nent
of the invention, an anal ogous arrangenent to Fig 4
we@epsoshat t he wafer has been dropped on theP€ChUg1008/087578
[0024] Fig 6 illustrates, in accordance with an
enbodi nent of the invention, the determ nation of
of fsets fromtwo traces[0025] Fig 7 shows, in
accordance wi th an enbodi nent of the invention, an
illustrative flowhart of the steps of the in-situ
optical technique for determ ning positions and/or
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misalignment.



m sal i gnment) between conponents and/ or objects in a
pl asma processi ng nodul e By ascertaining the existence
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nodul e conponents, the end effector and/or the wafer,

strategi es may be devel oped (such as robot arm

posi ti oni ng conpensati on or repositioning/reassenbly
of conponents) to address the m salignnent[ 0029]
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surface and starts to nove away fromthe chuck
anot her change in reflectivity regions is expepenced
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[0035] In one or nore enbodi nents of the invention, an
in-situ optical calibration technique is provided In
w@pooeikodi ment, an optical calibration fixtureP¢EUBI998/087578
calibration regions of known reflectivities is
positioned in a pre-defined |ocation along the |ight
beanis path (e g , on one side of the chuck and/or on
one side of the upper electrode) For exanple, a
calibration plate having a first calibration region of
Mo reflectivity positioned adjacent to a second
calibration region of Nboreflectivity may be provided
(where Mband N represent known reflectivities)[0036]
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mul ti pl e passes across the wafer's upper surface and

recordi ng the beam position where discontinuities
W@ewWas60ur i s possible to ascertain the positiPCI/US20081687578

waf er, including the position of the wafer's center,

in the beam s coordi nate system [0039] Further, if the

waf er is positioned above the chuck, either on the end

effector prior to wafer drop or if the wafer sits on

the chuck itself, the edge of the wafer and the edge

of the chuck result in light beamreflectivity

di scontinuities By recording the beam position where

these discontinuities occur, it is possible to

determi ne after one or nore passes whet her the wafer

i's positioned concentrically relative to the chuck If

the position of the upper el ectrode is al soascertaj ned
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wafer, across the wafer’s upper surface, and away from the wafer. When the light beam first
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[0043] Since the bevel region tends to be i medi ately

adj acent to and surroundi ng the device-form ng region,
W@ b@agwer acy of the bevel etch designed to reP@I/ES2008/087578

materials only fromthe bevel region (but not fromthe

device-formng region) is cptical If the etch is

i naccurate, it is possible to unintentionally renove

materials fromthe device formng region, leading to

defects in the end products [0044] In one or nore

enbodi nents, the accuracy of the bevel etch is

ascertained using an in-situ optical technique In an

enbodi ment, a |ight beamthat is kept perpendicular to

the plane that is fornmed by the upper surface of the

wafer may traverse in a straight line toward the

wafer, across the wafer's upper surface, and away from
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di sc Qﬂ%rgepagrlosg te Je\QQAQ%]l ﬁgb’!b@aﬁl eQ:@lgtms &9\)@%1’ Jéléé‘?u?ﬂ a&ognert r averse

t he v\@t surface ‘ove devi ce-form ng region,
t he Bé: 'V'W%E)°Pm5%’ﬁ§“°°“f“ﬁ'% other side of the wafer First
t he tmeam W Bl mikim@diStipte p£3das afrbsO®a aRRLit H fvsibG Greki@poliie fhg

" €91 Wicd1 iy hfin ol e BRVBlon L o RBAORBAGE el BEIRBL T VI Ly
d I'sC Qon(!:erlm%lflél&lye tO thSe Wg I'CH ﬁgg Se s egset%Ttween t!;]e fZenQI OQH%‘]‘QIPC

therefo %‘F > recor % ‘ﬁ’gt beam
trav ?P‘%‘é%‘heé BES e B2 S &G ! PR "\ﬁ’ffse’t"i‘?és“?%esgﬁl”b Hifpythe
encobft Bihgecyrine andghe @ritudiryesy beseplarpiat Afesdbagk eofaidesesttie gy y

di scentacyiteet y i S encount ered [0047] By making nmultiple

pass E) fC r oﬁ'}?e feamre;g an adv&ntdges otI the i dw?n 09%1%’ be éeﬁer ungeésl%%q wntﬁlp ol ate

t he n and to

asc efefeﬁ?cf’lto fner e dfswgoﬁé\?técluovf &5 o™ & AU K ¢

r el atmbgdimentof thelipventignfadqp-dpvin view ef prein-pitg optigs! mepfsfirgreept afpastiiyingn
t he eeasigymodie 2024 hevingmfhak 2@ NThe inlsi@ opiganbh@dureddnt apga@tus includes
CONC @ladeddatersing dss@ifbly tlaftabipride in kil @xa*ﬂ]ﬂé/ Eitavefs@@idr 003 andl RieS

of fs %gemm 0. Sllljagegsgr%g.r 2& 19Q£n(RQ|Le§ g‘m\Ne Gnq anna%t vg ¥)F(Lvhu§1tmgnary

ead as a
or different aj c ns) in the ir ctlonl}([ ve tl?e: SIPrBy tb the chuc as s| ch dLaser
feedE) %é ’i‘o"p 88 }3 Jrfiiong accuracy
assembly 210 is configured to r1de along dlrectlon Y on traverser bar 208 and represents an
integrated laser and sensor assembly configured to emit a light beam in the direction

perpendicular to plane that is formed by the top surface of chuck 204. The integrated sensor
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[0048] The features and advantages of the invention
may be better understood with reference to the figures
war@bs@dussi ons that follow Fig 2 shows, in apCOUSu08E87578
with an enbodi nent of the invention, a top-down view

of an in-situ optical nmeasurenent apparatus in a
processi ng nodul e 202 having a chuck 204 The in-situ
opti cal measurenent apparatus includes a

| aser-traversing assenbly that conprises, in this
exanpl e, a traverser bar 208 and a | aser assenbly 210
Traverser bar 208 is configured to nove in a constant
velocity (which may vary for different applications)
in the direction X above the surface of the chuck as
shown Laser assenbly 210 is configured to ride al ong
direction Y on traverser bar 208 and resents an

i nt effeHt BHlRYE A0y M8 ILEP asa%“%ésﬁ%‘f";"/”% FietrPa o>
eni t 224 *1473tnthely@apls e Lhe direction perpendicular to

P | an OZIS\f1 at IF é 2faQJsm3lga tgye 2§ l'JSéRlﬂlg ﬁyrgffeal‘;l%’ nQJsur&nQHszktau%@“’
The or otf E%er a[%)semra)lS 9 [0 aselr,ser assembl Igl% tr% Tes a?ogglpatx il2t4 yPag 9'}4 is

fron1t aser raver ses
al on 5‘%“31“1’?5“"‘5’2‘56 e""??"?ma?ﬁ‘be opegffon; °f1‘h°t“hsé§“ ‘l?%élﬁ’ﬁ*}s‘ée“ﬁ‘l‘ Yy 2

[ 004 g} mfjng npesggiily wrrestihegatpemplevd Gring Bpal megsyyemed it xamglet he
ref | eathb 220 hnitl 322 AEELS AE@HBI3oS: cOBindic nahlely ottalning Balesa@r of

| asemeaem@ndaly 210 as | aser assenbly 210 traverses

al on ﬁpath 224 Path 224 is selected to sinplify the
expl & At i on ot SRR Bpe Ay sorlitpiEedpi e el vt i cal

IME AS BFIPEETEs ars ShawndraceAEP antheyfisih brpm rpeesesslongpith 324. Fensrapglent
t he p®&b e IghPdan yredintaUschtidoRs At adge TERE BEALRIBRLtINP LS4 is
exangldn raabo %&ml.@n%%&&n@@ma&e 294 8RB bdgeic ik SOMTE

case §rlbthe';r8£c$1tlr§\w 2t58q sleeq 1n tr; CE: 259 qhgéugén{bgsuio{'o? thg?éxj e{‘l ﬁg which

meas uor; eoq?snt 1 e? T ©X. S| (5 meotoreex arrep S? T mogorsﬁh h

chucRSE Sgpief 2oy §r H hﬁﬂ”&h Ferreels ??

meas BPYe FEptedargpienddyses gippmply2 1 Pisgreded s E}‘da%m‘t%@ eflegtiiit beam

t r avdircgesingt Gregpd.pat h 224 For exanpl e, mhen the 1ight

bea ounters.locatiaqn 252 0 h e huck 204,
I"L ﬁt i nt&mllar dlﬁsg numes are éeén nm tracC r}SJ as tﬁe llgg geém Whes € (ﬁpomg

| i ght’ eB%‘éer‘i’i‘“EéW& 6sﬁfﬁis“é‘}b§ 2'|°8?:“§{fef "6‘1’1g ‘?% 624 Peaighe pyyent %’8‘@’&5 of

c huc e Ipsgrgmittes pretetaded fog fhese dyaqniinyitigst jnetipes reflectigta dipgonfipping r ace

250 fdsigongerreceietl in he Biet tia@ningdserhtih@odrdiigtesystenit i possible whi ch

POSIi talcQile, hsthg Odrbadina@dor thesOpBitichDihe pBNBENHe:€ pathl2buRroSits RIUAGE

Mot Obs, %Qﬁda%eu\{o@Jn&h?ﬁso fr@%62t RGuR Baﬁi& t D mbD¥ Gaths 220 or

trav ?ZrZiareertravbrfed SLg'anent %SCOI}(I 1u%y <iorrela§l ? 05 dm da¥a 801%?5 r)ia Le ol))/talneg O rded

at eac

det eE"P’@'dhefWS"‘”i] thejags- Taéefs'“%ITs§‘E‘%5‘fff"?“f‘|‘lﬂ‘ie Pres °f§’F ggB¥n in
t r ac esrr2&g thy dudkapwdl psdlisrhugkeenies r eaches t he opposite side

of tRhg,chuck, ﬁgsz Ln%ﬁ‘é‘eﬁ caﬁbﬁ'a%&'}’QtLrYzﬂ{LQsotsﬁo@.Y %E)t?c n§a11§}lt19rﬂ 9
P ath 526%% 1m,gu§es at least o C uaElc[n? nt ns 9 3 £79br]1avm Im reﬂect1v1
em t £&r TR FNu g?nce

re recorde ese I scontrnu I es
t hes &’he{nélF | %@letstﬂy;se &h@'@@tﬁfgimﬁ%qﬁrgyorded reflectivity data (shown by

reference number 274 on trace 250) may be employed to calibrate the sensor that senses the

that

reflectivity. Alternatively or additionally, calibration fixture 270 may be positioned at a known
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positions are recorded in the | aser-traversing
assenbly coordinate system it is possible to

W@ 200008@82, using the coordinates for these poRCT/USINGS087578
the position where path 224 crosses | ocations 252 and
256, as well l|ocations 260 and 262 If multiple paths
(e g, one or nore of paths 220 or 222) are traversed,
sufficient discontinuity-correlated position data
poi nts may be obtained to permt the calculation, in
the | aser-traversing assenbly coordi nate system of
the circle that represents the chuck, as well as the
chuck center [0052] In Fig 2, an optical calibration
fixture 270 is also shown Optical calibration assenbly
i ncludes at |east two calibration regions 272a and
272b_havi ng known reflectivities Wien the |i ght_ _beam
hi t s PRSI B R O A r B R & e E P s ey
r ef | digprtiRpitiesyre gpaquatergdamRpPtaRyd. Thefestouiies mpbpts@paredarainsh
t r ac ée Rb@)posiienof theop@nipdlioyietfixtue 279 &l ordytegbligratt hemapensor
t hat ccN&®Sndlohti: pbsibding Cehdiny lofid/of A hserlua@dsihdabayblyOr
addi ti onal | calibration fixture 270 may be
posi %P%Bhed ilg S oRh BRI Bt ek e &f 5 F‘Eﬁeété’%ﬂ HPERDdul e
The &@rsercioppathas te v itafhestoh-amsidsy othrivppereiectrpglaetpaip fhe laser-
r ef | ewériing bskeynblyl pegiitomd tiavetyér bar © S10\@ In@ire@tog B whik e lesek agganplybe
obt aif@eludddres . 186 it RAhESIATY B KPR RARLEN a0@E NSt t he

KNOWR RSl datQQ reftlsentelMy 202 GMowr R bnb Qs%n%faJeQElg aﬁslaxﬁ%b%v%se? 70

in order Lo al 1 brate the notor controller(s) "and/ or
t he §|°afh| onl ng sensing logic of the |aser-traversing
asse [utml4y [ O®f3]shofvs, §j acdordit©WiB: an dmBod G GAtHE LGN, \Ah dirkhgduiant
enDOdheRB e ré@fctivit@scdntMB A iO8btaind Bs 1R Mtk @gma&isz kAL ga@ N
EXCEE)JZ ac‘i’ %Rvafgru& »yhllc ¥Y5+n§n e@id Q@ ‘io‘ &En'\*’la?er 04 1@ WS]QC dtaage aupper

el ectr a sertraversi ng,asse ermts
e Ak e s S guni i R R s s P B

| as efecoxiig binpsprymitias pppitiqnrpgthq Jesations pybrrerefipcidty P‘ﬁ@‘é‘i“"‘@ﬁ‘i@t t er
and tro@nteredfshifiaiehtidyg hay beobmiw dafteryfpwaraversaipaty aregadniingnler¥d The

di sceafiitdihblettipoih &f the Srcles@fal @M @tvaldiand theakiek. DR as

S homu%aat;dbﬁlel 45 Bbn bk HAVRE @ bdBniR SRBERI:Y edsh oBleSHBRect] ONY

path g’waera[ng)t(})l cﬂ'\]c andgneextelﬁhtosmgbffsl n accordance with an
nbodr ment  of tHe I nvention, an arrangenent wher eby

t he foess] ect iWith tefgrerglé ts Bip Atifitha wiférys nal arsent, it & p@ditiieas sheid ifas t he

| as e besia® feitydistn@\Vig dfifo @irpdhg 1R BdskonIRr Rt FZSend Waf er

404, ef%&r meéioﬁe%r rgﬂlveqpthe% ql.gk Elftef-ngﬁglyo the lésggavmﬁf ;Gt‘r'ls nﬁpé}a i's

pOSI t eto LT s? some ldentlfC ble ort10n4op tl§e robo anEanﬂl(or the ndee ! elf l e(i‘tf.hﬁw t y
I't1 s are represe T 6"

di sconti nui nted I n

By r B¥%HarHy e'tdﬁ’é“‘f"a% th@ﬁﬁmt“taé'i‘e Nilociaa ‘zs‘ﬁﬁ orghovetrend

| oc atffeesrislt tsbapeof thexptotapnt and thetlspatigh] of thepnd dffertef nithe rpbopgrp are
eNCoka#eit i@ phssibi tfektiaiae@ Mt endleifedor Byt frethalikdiiin éictordiiulner a

f ew bfoMRF Rd or RRIVES thélh&k InBKE R dddimiRwl&er abyQunduditisd bkt €
the extrapol ation of the circles that represents the

waf ef%%hd t fig et i 2ortileevidet ma3iEIeH pfdhg ingentior PrAgalqgy
t henarpeerestarrepnibatthe wpfechad bean dieppe ophechyvle rAstin the leserdnpiessites  an
offs %Eemb]ﬁﬁeﬂbﬁiethb traverser bar to move in direction X while the laser assembly that includes
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the wafer and the chuck, and the extent of such offset

[0055] Wth reference to Fig 4, if the wafer is not
WEe@9mesio42 it is possible to obtain, if desiredPCI/US2008/087578

reflectivity discontinuity data to extrapol ate the

position and/or center of the end effector, either

alone or relative to the chuck Alternatively, the

| aser traversal paths nay be configure to cross sone

identifiable portion of the robot arm and/or the end

effector even if the wafer sits on the end effector

The i ght beam may be emitted from bel ow or above the

end effector If the shape of the robot armand the

| ocation of the end effector on the robot armare

known, it is possible to extrapolate the end effector

center fromthe reflectivity discontinujty data,

ei t h&Y" gl RE S et sty M e CRT - i b %‘i”ﬂ‘é‘f“y pagg s

det efeprrspiisd brase P2 ps shepgyas tha e ipasesemblyipveres alng@Bglt Fi g 5

Showalso again ba coalingeice ewiftdr bpsigons acthdi@dionywivte refctitihe

I NV € fifcbr@iitiesAd erdddRbrQAQ OiSenialit 2d) GBI af@a GBdbveddi@iths dehe

Waf €fukel @ 8rad? ﬁ,%hm Q&%ﬂ)la@rﬂ oﬁtﬁa%rcﬁnm%rm@m@wafet Ja@the chuck.

| ase [i"hese ex%apolate cir %1 \Aﬂpl x\!mi Oeg {oq%temnne wll]gher there e)ilsts a1 qrﬁl‘fse3 ar to

nov
i ncl EF&‘@%‘B‘SWT“?’H&‘C Phuck fper ”&Prﬁaffft‘Sé’P°e&ﬂ‘dhef‘H%< %ﬂﬂﬁ e@‘a'f et y
sens effsetiie eompupe offft py bt domnensyed Ty o sufequent vafer rrosfesyy.&at a i s
I epr esepi wxtlindxie rébbtagedy SALdissce BAOWN f@ Ge dol@ted @Seeduch that

t I AV Qked b IBeq@a SR paceh rAMBNLELE: rhiRRGnRRiRnRO4 Al SO
again by recording the laser emtter positions at the
| oc aEOP%ﬁ s wiBfeEomPEE @@t RAferped  SEp RV HgTitior BEmatiop in

€N c 0 ena brator gnbodigefnf. | Fer example, herrapating yacty 82 Oftined tiecehning theer  a

f ew tppaviet@aih Fipat wis traad 200 (btddaetvy bcimnioy tibetuckiOFid. A0 id poksible €
the @XiL@paedd: kidRseQfisdth@eckthd Rl hd1Bler deRELHERE R T he
waf e l;eg?rﬁl the Eotl.san&,l? E&Kzs?ﬁl.%%e 3@2&1:&%&&%%9 da& o83 thmr

t hen re eX| an
of f s&F™B ést‘iﬂ)@é"hmets‘ﬁ‘@ pﬂé}d‘f "r"‘°éeﬁsa‘g P‘?ﬁ‘é‘e d r%u‘icswwgﬁf Bpmrery "“’\R}af er
i s phaeenigre! 14530t Fd ieRe 250 erets i Hse @k tletrexagple gl s et
The cospetubdctd frins@t anprigey and pulsesGPPR@tvétete@blaifed (If theghuck is

Subs e @it therpdeRlectbde ARSAIRE & pdly 608 ind 510 @ABI UL Sugetiéb N t he
I ODObeg@d JRoRYonRRHMRy Wivath ANGERK In@mdpsePdbtoad OF the conput ed
of fset such that when a subsequent wafer is placed on

t he ORELk, Simder pAmeasifopsgmnismede bagween ahyphirph trassd ined@ KPY2ITT ace
C oNp apslaie wEinipef (rerifanmmdult @mphheien., ek, abdt e, eposi t i on
| Nf OEfFAd: upaneledirbde Qid Pan@r thEWAER an/6r1HQ dbvioeEKBHnfdg fefih oitedidiR €,

g?’ectmr bl il A6 Be 2R2 r.grqmag RE bR nﬁﬂgg}.ggg t@gelame upper

F'osmons ({f P‘lle fol or{'lq%: Enl wa\%lr ﬁe_Jatlve t& e c%uc gw ch c?( re atlve Eqw upgx

as c e FIECEq9 thupret ‘f‘leétf"d%fﬂat‘ﬁf“ft e’e‘it"l ea¢ ege"lﬂ’é‘f'%éeéﬁ‘h"ccﬁl’ék tratk
and tffeeor repatbve ro the e tlectnde the devies fogieine rasion qyéhe fradtr relativiy o the

C ONP @ifér 84g¢) the Hevebrep@n AOKS warkrGklative HOI@ d3 N ormB iR Bl Hevice

ref | @adidg Yepibirel i @Rk ind R e Bsmidshiod SR 1o BSSRIML RS

trav gg §é9el ILJ]S re %F thQ &LJI! tﬁe@evgln 1onqglags:e%st§e uf;]pgr emg&éleg Fi g9 6

shows this exa wher ei n e conpapson of trace 302
and trace 250 results in trace 602 I n the exanpl e of
Fig 6, the two
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traces are subtracted from one another, and pul ses 608
and 610 are obtained If the chuck is offset fromthe
waippens@kect rode, the wi dths of pul se 608 and BADUSZNO$/0B7578
di ffer, suggesting a degree of non-concentpcity
bet ween the chuck and the upper el ectrode [0058]
Simlar conparisons may be nmade between any pair of
traces in order to obtain the relative positioning of
t he processing nodul e conponents (e g , chuck, robot
arm end effector, upper electrode, etc ) and/or the
waf er and/or the device-form ng region on the wafer
and/ or the bevel region on the wafer For exanple, it
IS possible to determne the relative positions of the
following the wafer relative to the chuck, the chuck
relative to the upper electrode, the u er_electrode
ol al¥Vh o AREN HEFEP TR o premb s P e
t he Bhedeector s algapepsipls tp meuptdhe lapesgrpbiyipthe qad sffprior fydfiser
el ecburrod ef tratelsiag vadiy thgreocdsdng mpdalg Fughgi abipug ithe fadaessovabfyesr
I el athbwmBo taflale iRar@fie K 2R A GRsctichdiEls VR lo bR e AR Emblyh e

waf erotaaoﬁJuM M&rdit arfetD & rHBIa6 whiPHhd Phsiligh Jfﬁ:gasgam&g Songa
devi ce f mtrlmlvetc:;(o region relative to the chuck

devi &&"For mng region relative to the upper el ectrode,
t he Mewel r @gihanory gthaghithe @set asserhtiyds sl © knove b reectagodie |

regi edsidiel nddnhnié®, ifiddisé f3Qibk RREF thteCobtlcMH Quch 8 byGkif AP,

Al th QHQ@ asttllg gosﬁ&mhgtﬁntyho%go%mﬁné Q:IQ W o&tgrgd 1|n Q‘)ﬁlglrefelgéé embl y

ggggf 1nate sgtele arllj, Slfltguti tcy hny :c)lue for Igausm§ the 1 rﬁgtlb eam to tlaveli']e w1tInn tlas al so
ef f eE‘f’Cﬁsl““ﬁ‘“E?F“'et“H%be ﬁTﬂ'“ﬁiﬂs‘%ﬂdﬂT“aI{y Pré‘{?é\“‘svflﬁ @“h%iglt i “ﬂe“‘f'

pr oc essgiiystpwhrinidarted withireflasppqmitteriy thedveamglhheteingt if ahsmopsibliaos e bl y
I S S hamtihe bedsoi af By B4t I@ation 249 Bipfab the sénkbr & HEablXofaefghg ¥flectivity

di 1 eghalwAiNQsficidnt fiabii®y (PR Fidle B ReelrhalTRHRALMRy disBi@bii@ssenDdl y
rotationally and record the an%I e of rotation along

wi t h(%®Hk pogist7istons Brocrdaese Vidgmgmboginen pfifie {pveatiop A gimplifidi ven
r ot aflevonadf thy gt o the ib-GQ GiBifal hetmiquferrderamiaing pesitiply and/gieifteln ef
| as etompHae Bitdloybbibcs inS[pEMRINg BodilD Wiie}02, I Bl inbB raverses

trangli@aik a&esgrgqnaww%m tht dompoRent@n&Q 0BRSS SticRle§ (sscgasaie eer
t h e ql C%r[l]le Fper CICC%’OJC X}? en% e{:lor q}lse beyr eSr’el i.rc-)llg otﬂher\)va}er etc. )% ste O n g

as the ecti Vi I'Scont | nui 1 es can
be o Eﬁ“’é’? heg‘iff‘“’“hda‘é B?Féth‘*r‘%? BFEshERY E%S(S‘F‘H P EBMEY CHERY RNy
sui t #§dthe reflestviindag i analfas¢ fordinegatinyiiéys: tTheee disqopyinvitichraesprefatsd with

t r av essig@al wfotniation oftith @sepamiieresiBitimgrtha rlektivie disreryinubies ae igsktaly ed
Addi tsie©08)] Thyse dcontdufyRbitated ﬁb@ttoys,are atdehpsleo deld@iine the

refl 1091LJn¥JfElyvaﬁogmmonehts?‘an@(n &M}s ih FﬂE &Ll ﬁlgdufé" AlQmJutLﬁj of @S er
e m t m1alln these glscontmuég)corre)llateg peosmoné mdly %e emﬁ?f(iyead to dce)teerT ﬂ?e rQatlve

oCa
t h e §°é‘f‘|‘§‘b(l‘e P@‘e‘ﬁ AP A feaa Y CTBTETAY! OF RiFTdiheipipretsips
W th [O%if fic |A§{H1 be aﬁpgﬁitéd rdm th&orggaﬁé Jlﬂb(tdﬁ‘reﬁs ok theanventlon facilitate

det ernfﬁmrbélénhls?aﬂlm%fpo&t%ﬁs argn%I Jfé/eksfo%on%kéﬁs%} ijncg'u!ap%&ss[n 061]
7 or of the

i nven?d“% n"\‘l'vtsn sy dﬁ‘fﬂ““?““ ‘1"1‘“8‘6?6‘1&‘? S°8F“n;3’ﬁ$°°“at‘“é‘lpq§“eof t he
i n- sy 8[396‘?“&&?°Sstb§t°ﬁﬁ1?l?§{d’épﬂs'6‘l“5 Y e apfesfppekivsrteitsns
and/ or offsets of
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conponents and/or objects in a processing nodule In
step 702, the | aser assenbly traverses inside the
wW@e@ees®ing nodul e to scan the conponents and/BCT/US2008/087578
objects of interest (such as the chuck, the upper
el ectrode, the end effector, the wafer, the regi ons on
the wafer, etc ) In step 704, the reflectivity data
fromthe laser is received by the sensor as the
scanni ng occurs In step 706, the reflectivity data is
anal yzed for discontinuities These discontinuities are
correlated with positional information of the |aser
emtter at the tinme the reflectivity discontinuities
are detected (step 708) These discontinuity-correl ated
positions are then enployed to determ ne the positions
of the various coqponents and/ or ob ects i n
pr oc BELTRE BT & IRl PEFRTTTRITy e 4F o H‘H’F‘f‘ teé‘}?%&l‘el V“‘tei hese
di scérese pd pepipoipagionisgiesasesifteh s the prigrie’s yrasf 2 reverisyed t o
det eratitiratien. Afti@ionaly] sk inigno [paest nbesgySo efvdcua the wad frgigkes) anong

the  yiddedsifhlhsoduled HRIrend ifeastEribAte) less BB OGS Sjtlmfuftﬂarem

pr ocmﬁaum&n snasimlm@anb 00821y a%erm@d REr RRA s&eegkgre@d&er om
theﬁo litate

in- 0{1 it10 ai tpe%’mdl?oni tgagemm*mni)pr(%uc{mnqﬁerel)y redaf;}ng lhe err T, o an

e s of
co rrp&‘ﬁ@ﬂ‘igé‘sa‘éiﬁﬁ°f8‘bj‘e@m“§"°? Ul 3o Rt @“V'r‘f’ﬂ’a"ﬂ‘f" e Wth

I N- Siobdd) det arubhgh &ribudBamplek e pRGiGId breM6is iEHaldd e 1k ExificH
may Dﬁuﬁé&‘v@!nh ik Red &H:'szp%ct [o@ran%Lt)én AlsglagﬁtggrgsdnLnatggg‘SI bl e

::: 8 teF \ildet%/ bﬁrem grbcet{vemeflce an 3!0 ?drrllodt be used to cons et %e/ of t%e

Fur t FEenrteen e figmnqs é‘“‘iﬁ'f in %ﬂ}‘ﬁh fh"‘ie%%’ f%ﬂhﬁ'ﬁlﬂ%‘ hfi?j‘vff’fat es
danaepeverisred aeddint shavid na be coploypdgesagstsue ordigithé queratichvenfianiwhichie
PPOr expressed 1 the S18msO If thel tetnet el Wanh@oyédihaedin Ifueh tdrE in@@lbd tdHa@lits On
Addi tmRBHR] hdérstocd nRteRatiedl mdasing MoV URE Be, NRGERS H Yerlo. 1t

evac Hla}lcﬁalsﬁln Gorlh fat%rere L .941]} JitQﬁSmQ GRS &ﬁ%leggmg%g“ithgds

perform:t il

f urt FREYST ?fé“’ &‘&S‘E“é‘?‘ﬁ‘?“ﬁ%t“ ‘Sé‘ﬁ‘ef&‘F ‘“'|8‘6‘§d e 15 Aedlovde gpres §‘€‘E’Ss
Ry Prantqee einedns ol ek plteretees. rem@iop s sa g ergs fbRT e

c ondirdeisrdrinand srepe bfhke presemidiettioons t hat exi st duri ng
production, thereby reducing the error of and

i mproving usability of the determnation results in
actual production environnents [0063] Although various
exanpl es are provided herein, it is intended that

t hese exanples be illustrative and not limting with
respect to the invention Also, the title and sunmary
are provided herein for conveni ence and shoul d not be
used to construe the scope of the clains herein
Further, the abstract is witten in a highly
abbreviated formand is provided herein for

conveni ence and thus should not be enployed to
construe or limt the overall invention, which is
expressed in the clains If the term"set"” is enpl oyed
herein, such termis intended to have its conmonly
under st ood mat hemati cal neaning to cover zero, one, or
nore than one nenber It should al so be noted that
there are many alternative mays of inplenenting the
met hods and



apparatuses of the present invention It is therefore
i ntended that the foll ow ng appended cl ai ns be
WO nioeopioer ed as i ncluding all such alterati onsPCT/US2008/087578

pernmut ati ons, and equivalents as fall within the true
spi pt and scope of the present inventionCLAIMS Wat is
clainmed is: 1. A nethod for determ ning positions and
offsets in a plasma proc {ggssystenl said plasma
processi ng systemlncludlﬁgi | east a chuck and an

What isUPRBkd§l-ectrode, said nmethod conprising;, noving a
traversi ng assenbly along a first plurality of paths

i tongrbné Faatdeteamiuipgspospiians abdl pif SQ}$ ilﬂap}asrg@p@c e@éj;dsx stem, said

traversin asse, ly i cI udi,n
lasma Procesye Sy te RN E@mé d&\hd%ﬁ %Lémgk rm%m u%ééhjicc \}_ hﬂg g&%&)d
wnnwﬁ;ﬁ@VH sing assenbly al ong each pat h of said first
plurality of paths causing said |ight beamto traverse
sai d BINTIE Y CREsLAsTIY Y e rgieliiel Plineliey dlaraghssepnespic o first

pimaht}fs ak 51}1];& tg‘tqm%l ttﬁ'&@xl # gyaq@m%ﬂ@'i:ﬁ 1§C§]T\($“ I5£‘§$ xy!htn%uf“ dxgd light source

prov 1d1@d al hgllm %:teymoﬁxodﬂjk_aaﬁi&tzﬁ et:,mj adaﬂmhiﬁ yﬂcﬁLfeheflsp*itB ef sad fiah piuralitx of
east three discontinuities, wherein said first set of
paths “’e\‘tﬁml"é‘é‘é,‘t“&hﬁi?‘é@ i EEERCIsAY drgsand ESpENR e B RHE datagpts of said

f’mtphﬁﬁ@o?@(tk%&% ed light signals generated when said |ight
beam encounters an edge of said chuck; and determ ni ng

a centeeeivofy sal @rscpluckitwed dwp soor di nat e dat a
associ ated w

S 0 t least three . hrec
i scofitiighd 1RL TPl RECHE Gergto Qe vpLict ek Least ree
discontBQARE | \Shd&hi %ﬁ’:@t{ﬁ'ﬁlmef‘dwﬂg thsf daf &tdiﬁﬁﬁmﬁf}ué:ﬁﬁ‘@Riﬁ[d ke or more
coordi nate data points based on said first set of at

reflectefl dgbt sighm %gmgi, aipgoraid gy begv eaeanntr ﬁg} edgedfoadtchnck; and

Of Sa ' Y ,(; N, CK n ey 3
base d i% m%;gmé‘ fu,nt(,{ efs %Jt& o‘}‘“‘ﬁ‘ﬁ I;f%z Lgfl;zrdomrtu d'%:tccl) 8?58L1ﬁg# é“““h sard Brst

set of adied@ tped iﬂi%@miﬁmn{be met hod of claim2 further
., conprisin i ng said absolute position of said
2. Theertheddls h‘“ﬁ)@ﬁéﬁh‘é’doﬁﬁwﬂﬂhon of said chuck to

g%?;gﬁ;hﬁl'é%kﬁan%g é?&éﬁ@%tn‘{@?@m%ﬂ nqtea&%%(ﬂ ﬁs 51%3" tg]h%glgi(@lfbl set of at

expect ed position o
least thide dikbentiméthed of claim 2 further conprising en‘pl oyi ng

ai d absolute & E} id ch ck and anafg E‘?
FEPBIY S8 4R e& Bt@r" MEEPPE 4R b ‘E‘éft’@‘d ot @S9G gt Ppeed on
said GrQEESBLRELVRER: SREENMPREE points.
3. The method of claim 2 further comprising emploving said absolute position of said chuck
and an expected position of said chuck to ascertain an offset between said absolute position of

said chuck and said expected position of said chuck.

4. The method of claim 2 further comprising employing said absolute position of said chuck
and an absolute position of an upper electrods to calenlate a relative offset bevween said wpper
electrode and said chuck,

S, The method of clamm 1 further comprising

moving said traversing assembly along a second plurality of paths to generate a

second plurality of data sets, moving said traversing assembly along each path of said second



el ectrode and said chuck, 5. The nethod of claim1l

further conprising noving said traversing assenbly
wak@ngs@4second plurality of paths to generat ePEI/E820081087578

plurality of data sets, noving said traversing

assenbly al ong each path of said secondplurality of

pat hs causing at | east one of said |light beamand a

plurality ggfﬂq 1 ql.fsél%]rllxtﬁ ag g@é{ngﬁg’)%@g ﬁé{?ﬁ)eé@{agmga%%ﬂ@' @%59%&}%3 (teo tall"rt]x ‘erse said
upper ﬁQLH{}@J A}ﬁMLQﬂUﬂﬁiﬁﬁ}%%‘r $ord BRELME BO SRR 0@ SRAMity of data sets,
plurality of data sets; analyzing said second
pl ur atﬂt@!yfﬂt%f‘?’idla‘ieamm@dﬂ@@ ity a second set of at
| east _t hree di cont nui ti.es ai et of, at .
| east 1A% WEESA RiFI-EE B s BRERRT B ediosBl ahgpdens
three diR@ntheiried) sgidiste@ddae: @fa sabdhie F@i@kuﬁfﬁxﬁﬁt‘iéﬂqg;&m:ﬁﬂﬂw three or more
determining a center of sal d upper el ectrode using
points Wwogididgarésddrardsisepd éadwi t h sai d second set of at
| east three discontinuities. 6. The nethod of claim5
f ur t héetemaningissiengr ollst@rpianichgiradsedaneosdnatoflathsgriated with
i nat.e d 0| nts based on said second

said ‘eC§8? %f”‘%éfg %g’ eflﬁ"r% méﬂt gonti nuities; deternining

6. B (heBRALATIGh sSRBerUPRPsRIcECt rode and an absol ute
position of said upper el ectrode based on said three

Qe MMLRLSCCONM LOOF didal: @mﬁ@(&uﬁ&bﬁt(ﬁm gmmllﬂﬁbgﬂ'%}nnﬁ@ second set
of claim®6 further conprising enploying said absol ute
of at legsbtbired dseovfingtied upper el ectrode and an expected
position of said upper electrode to ascertain an
déibsehinpetidaentes af thidibgel vleetrpdisitdianbeflusgioditioppésaid upper
ﬁ ect{ode ?nd sai d expected position of said upper
clectrod taged Gt Breeriansra O HRRSRORTRITASE PUFSher compr | si ng
., positioning, an optical calibration fixture in a
M%n@&mr?éahwaééf IR, CO%*'&*%ueﬁﬁitlﬂ‘ﬁPm%‘{i PPsple Prtipisof said upper
|
electmcf%ea!nﬁgiln%ﬁﬁ&:’g&%ﬁ%ﬁgmﬁﬁggfuﬁ\{xg{}fl?tgeri%ﬁ@g% ?‘uirdég geb,et hetween said
absolaiphanimin ¢fisanl uppat eeilamatde(and xed m@m{ed’gmmmsg cganid upper eiem ode.
traversing assenbly al ong each path of said first
8. Phefalicdefainat haheawaipigingdioditbh@taneaal balibeavefiSQre in a
sai d optical calibration fixture and resulting in one
pre-defigpd greoy siig Teamdughtypipaihs @bmgl&pgﬁg:qryn BT TaRry sgige-defined

iecatmns@ug gxm*{lgai 1%&1 ﬁ{t}ﬁleq{ g%'gpigifﬁ;ﬁ 5@%51813\9 uﬂ%;ﬁ moving said

gach calibratio
traversing gsbembhf alead ﬂi&blpﬂﬁ}ajflbhlyl f'o'ﬁt adsliyrtyiades ngmonssd tht beam to
The, net hod gf claim1 f er cogPrl sing positi

nmeueas‘qub?ﬁqt_e]aqah h"l“lﬂﬁlhéf‘f‘%ﬁ“ |eﬂ: P 1 ASOTgpeE ek st di zgc t plurality

of data kQ€ %Iu'dcmm rd Eﬁi‘a'ﬁxﬂc bf $dia Q&Uﬁﬁ‘ik sE¥iiRf 2 :E’L@Jislﬁ&:dqgﬁwn ity change of each
conf i gure to traverse said pre- “defi ned

alibiration region of said plurality of calibration regions.

9. The method of claim 1 further comprising positioning an optical calibration fixture in 8
pre-defined location, said first plurality of paths being configured {0 traverse said pre-defined
location, said optical calibration fixture having a phurality of calibration regions, moving said
traversing assembly along each path of sawd first plurality of paths causing said light beam to

traverse said optical calibration fixture and resulting in one or more data sets of a thurd plurality

{8



| ocation, said optical calibration fixture having a
plurality of calibration regions, noving said

W@ e@ves®ing assenbly al ong each path of said fPEEUS2008/087578
plurality of paths causing said |light beamto traverse
said optical calibration fixture and resulting in one
or nore data sets of a third pluralityof data sets,

said thir | yral | of data sets representing.a .
of dara 535 Seitehind RFC L iy S e B SRR LER N BRSA change of cach
calibratlc®Qb@0n Of s8@bfaflivoabdilYaih €@bhdration regions. 10. A
pl asma processing system for generating plasna to
16 Rr 39 :%%%}:?Eesgﬁg%&stén§ch§§n‘é@ﬁ’ﬁg )Et 19 tt§é§)§;@sr&pa? AR Rblate, said
a ‘chuc or sUpportlng“salcbe strate; a traversing
system agspnbhy i ncl uding at |east a light source, said |ight
sour C?.,Fr., ’vfi di n% a. “\ghﬁ gﬁeqm“ a nmovenent mechani sm
for nmbiPHe ‘SaIFFErE¢erSiHg* #senbl y al ong a first
pl ur al kdyerhy RYhBI ReBANEI Al &S fidthSbulb WeR idhY s@frce providing
~ data sets, said traversing assenbly, noving said
a light iepaver si ng assenbly al ong each path of said first
plurality of paths causing said.li J‘ht_v.,kgkeam to traverss
PR T R e U R
pluratit$ of shrhd foSden®hir afuist Yoaflicdat @B QLS kaid 1OQRSRE Akinbly, moving said
receiving said first plurality of data sets; a. .
traversipg @@gg@i}@m@gﬂeqch pavr o eiddysplgpltgst ;}é\ﬁwc@zﬁ:%sz}g{éh ght beam to
R N =) SO o ity of to. jdentify a.first sef. ...
raversq ol ahFes ¥in n SR S Tl TR P o Ry s
set of safsot pasdcetviigendiiiscphidinybf tessase related to
three or nmore reflected |ight signals generated when
sai d FPEhEsHEai! ﬁ&%ﬁ}ﬁ?%%?ﬁ edge of said chuck, and
det er m ni NG SENLEE ik >§1%19v GRUEGK sMS eGP0 BALEOT at Teast
data assocl ated Wth safd Tirst set of at [éast three
three digicatomticn wilteras said Lrst Theofsy bhenhot dokaitmulilesfar teheed to three or
MOre Ie, 8&?@#}3#\1253@1&%%%%&%3 SLlersn H?g%})ﬁ\lxg f.&@léllsltggg{)ﬂ{)ﬁlfd%? :ﬁ)?g@d chuck,
and Or nore coordinate data points based on said first set
of at least three discontinuities; determning said ‘
center of debunivingakeenind obsridbluskuswposiditapndat agsardgied with
eapeachuck | g, on.said first set of three or nore
said ““‘38§r"§i“t§§?§q}&f§? &‘*’g‘agﬁ’t‘* {'@3’12. The system of claim 11
11, Wherskom bhgapt 0C stiengopiiding:s further configured to
enpl oy said

gaid processing unit i3 also configured for at least one of

&

determining a first set of three or more coordinate data pomnts based on
said first set of at least three discomtimaties;

determining said center of said chuck and an absolute position of said
chuck based on said fivst set of three or more coordinate data points.
12, The system of claim 11 wherein the processing unit is further configured to employ said
absolute position of said chuck and an expected position of said chuck to ascertain an offset

between said absolute position of said chuck and said expected position of said chuck.

13, The svstem of claim 11 wherein said processing unit is farther configured to employ said
absolute position of said chuck and an abselute position of an upper electrode 1o calculatea

relative offset between said upper electrode and said chuck.



absol ute position of said chuck and an expected
position of said chuck to ascertain an offset between
W@ 200d/08d0g¢D| ut e position of said chuck and sai dPERPEDEOB7578
posi tion of said chuck. 13. The systemof claim1l
wherein said processing unit is further configured to
enpl oy said absol ute position of said chuck and an
absol ute position of an upper electrode to calculate a
relati ve of fset between said upper electrode and said
_ u The systemof claim 11 further conprising at
14, TE%%‘f‘“%‘h%ﬁé’é‘? ﬁﬁtééxer BYBPHBRE a'éﬁ@fa@ PPRFT §KFHOGH 198 gaherating said
aunaWPﬁ&Shn said novenment nechanismis further configured
nove said traversing assenbly along a second

pI ur al'u{! Yool m@t?lttpu,htl&axg\egﬁuﬁk?cﬁtfﬁ%&%g 71‘? Ve I%id hK R umi a assembly

along a @ai:olnc ol uisi&i\ B pehe gkl lsetcyén@faiupﬂtth 8f cmu s¢tmgmz{a¢;nL smd
| east one of said light beam and second |i ght ﬁeam
traversipg agspRpply AeNSHCH Paihs 3 SRS %é@ttﬂd&@ﬂgwd*fﬁ@% CRFSHRE ieashane of said
light begxrn "HB raese i 1@1?5@5&11%3 B4 'epsesﬁgﬁq erpéié”t dlet‘«\}{d Ods B8k % one or more
seénsor i s also conf | ured recel vi ng
dmasmsaiduéaﬁondppmanabfﬂydaﬂsdata sets; sald proceSS|ng
unit is.also co r at. Ieast one

f. ana
sai d é‘“é%%@’p’l‘&pﬁlc f’ﬁ“‘BF (6P SR S STegBR Pl *fao%dmg sets;

secongh;§ ﬁﬁm@isnﬁit uzﬁﬁ@%kukbﬁﬁ@u g & ANfehAWIE beS, said
second set of at |east three discontinuities

representi nr%}cﬁﬁte%u@gt R4 ﬁiupg \;\nhﬁdﬁrﬂ Sé@i{q{igﬁge aqguﬁfi‘l' sgt of at
upper electro and mning a cent
least thuep Fi&mmimmtdxoﬁm s sa cbaﬁpmtlﬁcnﬁasanmssmm afpedemiitghthree or

__said Seiéﬁﬁ F if at leas Eee di scontinuities. 15.
more paphia 08RG P! TRAFPR A F Pt hard conpri sing: sai d
processing unit js also configured for at |east one of
det er mi ni nECIEIYBEEHECEEY 0bsaid Hﬂé“é elseirpdy winbinoadinge data
associa §ALAUARI S RASEHr o8RG SECOAMTRL, of al | east Lhr ee
continuities;, determ nin center of said upper
is. éhespmnﬂefdnﬁxamhabﬁohmh@vnmslt|on of sai d upper
el ectrode based on said three or nore second
coor difi@p@celaii ol BhBo cdfligubheis wsleginoat o€l ai m 15
wherein said processing unit is further configured to
enpl oy sai detaBEBNgRescpEE! Y ohthere o e gapEmas dty pyws based on
said secdid mfﬁmmﬁg? Besddificl sai d upper el ectrode to

ascertain an o etweeh sai d absol ute position of

sai d upper dgtl STON u%ggld%qgtdq gf gau‘? lepe?t Ezs.trgc? s{ntd a%n\b%ium position of

sai d upper "€l'ec
said upper electrode based on said three or more second coordinate data points.

pli

16, The system of claim 15 wheremn said processing unit is further configured to employ said
absolute position of said upper electrode and an expected position of said upper electrode to
ascertain an offSet between said absolute position of said upper electrode and said expected
position of said upper electrode.

17, The system of claim 14 further comprising an optical calibration fixture positioned in a
pre-defined location, said first plurality of paths being configwred to traverse said pre-defined
location, said optical calibration fixture having a plurality of calibration regions, moving said

traversing assembly along each path of said first plurality of paths causing said light beam to

20



17. The system of claim 14 further conprising an
optical calibration fixture positioned in a
wee@dsfosned | ocation, said first plurality of PEEUNX08/087578
bei ng configured to traverse said pre-defined
| ocation, said optical calibration fixture having a
pI urality of calibration regions, moving said

raversi an each ath of said first ... .
Travers qepqam. %ﬂi{t.fi(}g%\?}i aﬁlg{nﬁ]g&/tagag uliine i ?xix%cﬁtm%rg éjﬁjfat“Sf“’ cg\;iépg% plurality
of data &Q* daidRkirg ?ﬂm(ﬁ@l bPaah 5Q0rdpktb iR ARGALAIULEEAE It RhADR of each
nor e a sets of a third plurality of data Sels,

€’til‘~ﬂa¥g@|¥’d”mh|@f ship plwraity oy cafordamaegiehs representing a

nmeasured reflectivity change of each calibration
18, ibgbwienohf daind | phwtel baypading apridat atiiimiomefgdtm*a @miﬁiﬁned in a pre-

st em of cI |m11 further (,[: rising

Lit*?xtlgdl%'iltxsgﬁT% st phipalt }\eox‘ﬁbgtpst ey ‘d&) gabﬁéﬁ ?‘I‘ prc~dcnmd
Jocatiod, Q@Eﬁbbﬁl‘hl cBitbghiddd fistiredl "ME@' d $iMra®ly PRLNSrBBH Rsions, moving said

configured to traverse saj d pre-defined | ocation, sai
trav ersxngpm;sgmbhtﬁbm sheash iporh dfissadirst mwlmegofampﬂbuﬁ wtig 5&:{8;{1 ght heam to

traverses ab‘:!ngartgtg C«%@%% ﬁngqagg I&LY fesgigsig ; dm:wi r%\ﬂg{w}%gpg %gf nggtl W plurality
of data A ShidGhS@bRrdtig bt dheam Ic@ré\EﬁW SRkl @PERAY change of each
calibration fixture and resulting in one or nore data
calibratigwrggigh ohsaithpherlpy of salibraiiopfregiata sets, said third
plurality of data sets representing a nmeasured
19. r\ef*}lligambwti‘%t.ytemlfang@eaﬁing@@wmab iphacass W easeyidntrgl, sal gstem
\ urality of calibration regions. 19. An alignnent
L““pm”ymem for generating plasna to process at |east a
subst g akg:k i‘éﬁkxg)pﬁﬁt&k&ﬁld&ﬂﬁﬁﬁt@l ng; a chuck for
supporting sai substrate; a traver3| ng assenbly
i ncl udFTﬁ@CIW"Id%@lN)amFi"g‘mﬁ & dgpicelishd apwer.isgist! 1&%}@%@— providing
mm{%r&w ding a light beam a novenment nechani sm for
nmovrng said traversing assenbly along a first
pI ur ak intoyepbnpatdhante genertigaarl favesinglsurabli tafongfa first
fa sets, said traverjill ng, asserrbl ,, Movi ng sai

plur aht;t F’%\%“%ﬁ“ﬁ@"?ﬁ‘%‘rﬁb’i\ypiﬁf ﬁ\gute%%sef}ﬁdﬁﬁd&m TSN af%?e,ng*t'iv moving sad
nm-emﬁ WahbiYaiofd ew‘%ﬁ (E) fauy ﬂ}gt Q&jﬂqt\ Mﬁ'mhs*%?@ﬂﬁ& iid light beam to

tTaverse said uck and res one or é ata
taverssseidciotk sad dz*afxﬁumgtin P’hWHhMeyl&Uf »ed:atf ‘saiddlrst; plar ake@nﬁai’tta sets;

for reqrei_\wgﬁ ; ﬂ. gtjﬁ g of data sets; a

pr oce&sTHY" F‘i‘e?‘*é‘i“ "t“* LRI ObfA Ry 2i ng sai d

first,plideabid ok dabacegt srto identity a first set

of at [east three discontinuities, wherein said first

set of at m@&wng *mtééndphwm phddte bes tcalﬂenmf@laattrei‘cset of at least

al

ct ed
ll‘f,p Li!%(ilflgll“li?étha Iet,él%n‘aae!% C}(:)slj 1 eﬂri é}ga iSI%ial%é qvx]{.(‘ muan% ﬁl %WLLPT& ihrcc QF

more reflected light signals generated when said light beam encounters an edge of said chuck,
and

determining a center of said chuck using coordinate data associated with
said first set of at feast three discontinuities.
20, The alignment system of claim 19 further comprising at least an upper electrode for

generating said plasma, wherein



determining a center of said chuck using coordinate

data associated with said first set of at l|east three
waele@eostosnui ties. 20. The alignment system of RBCEHUS009087578

further conprising at | east an upper el ectrode for

generating said plasma, whereinsaid novenent nechani sm

IS further configured to nove said traversi ng assenbly

al o a.second plurality at hs. enerate. a second
pl ur af’ai"tl9106?“"‘8%’5&%3@?%‘” ;h&ﬂlﬁb CQIT ;chg\yéq\& sait traversing assembly
along af“l&ﬁﬁmﬂl}faﬁl\ UMY BR&NoRREN: OkecoRd g @QQ@ BelaRh Y@l hdvn®laid
paths causing at |east one of said Iight beamand a
traversigg @@ﬁmbh e pehprtoitndvergd }é@mﬁhuﬁp@ﬁw e—fi@emg «ﬁd@sawde of said
esu more_dat sets, o sa

hight bea a}xgla Sf mgq bgags%m%g,{ %.,n CLSESHIC ué)Hé ‘“‘itmdél“%% resgﬁl g m 3 P er more

data b&ﬁ@hi&&ﬁbﬁ&ﬁ@ﬁ&ﬂt dreacend plurality of data sets; sal d
processing unit 1s also conflgured for at |east one of

anal y#ifhaerses § abeconBEprdRuIPeyving stdiepogd pyrglgy of data sets;
| dent | ki H%c?ﬁﬁxmquﬁgBIQSfLm"i'ﬁnﬂ @f\tt ai Mﬁ% e of

di scon I'es, sal east t hr ee

dlscontan|t|es esent i thr ints o

Sai d_edgo. Bt SRE SRERLpOgy %aﬁ&%ﬁe&"&eﬁsﬁ? Y disRepg set of at
least thiee BisehntRfuiteR] SiURREKI &l O hi I0M tHisd M GORLEH: N lpRosB@dtdy three or

associ at ed wth said second set of at |east three

more pEPS O seidrmgize phspid upper electrode, and

determining a center of said upper electrode using coordinate data

associated with said second set of at least three discontinuities.



