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10desired integrated circuit device. Al so, patterned conductive |ayers are

i nsul at rQm. ot condu tive | ect.ric terials. [0002], A
nunber P0Gy} PTisARR: o el Be e S sl RL T BN mnaP g s
pl acemenhd Otfhetlﬁléb V@fs@ﬂiesoﬂf amgtigedfurvpl Bp&aﬁorw afe psifbtghcahaiaefine Ikelires on
pl acement of the wafer on the chuck 1s done renDteIY using a robotic

devi ce. S¢m1q0§dlg¢é¢rewaﬁem(”wr>ff9m toeintsuhsrrates f)h@hwéerrs peluts ipfegrated wisuitideviehuck
in a kno ifi th Far,. exa ma eci,fied
that ¢ haar dp el edurbeB e Rrlfub e B S {30k MBufes vt ARGy EPREY.
chuck. Heweiver ,deatesraely diffufib@cep®at @f fohtcdafeisuRqidie lehelsK ityrcbhiRct
robotic device is generally a function of how well the robotic device is
cal i br atedaltigatipnd et ied pasisticdiand clretridelly ehnidetedTtadhetraséston deriogatedefingye be
pIa d i n n nner u t en
Pho 180 Bufi BREER ShE TRRC AR, hrtfsfid Fihgitfe' Bl St B R RL O BEb
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waf er i n0QU /chawmher ofe ey manyuSagfgﬁ% mapgfactmgnapEptions expirer Bandhinghatdl t he
waf er e t ed
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Cbnsequentlé is of interest to better control centering of the wafer on
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accuracy in placement of the wafer on the chuck by the robotic device is generally a function of

how well the robotic device is calibrated to a spatial position of the chuck. Therefore, the wafer

may be placed in a non-centered manner on the chuck due to mis-calibration between the
20  robotic device and the spatial position of the chuck. When this occurs, it is not generally known

how far off-center the wafer is relative to the wafer receiving area of the chuck.

[0003] Processes performed on the wafer in the chamber generally assume that the wafer is

centered within the wafer receiving area of the chuck. Therefore, when the wafer is positioned

in a non-centered manner on the chuck, it is possible that the wafer fabrication process will
25  suffer in terms of desired results. Consequently, it is of interest to better control centering of the

wafer on the chuck.

SUMMARY

[0004] In one embodiment, a method is disclosed for centering a wafer on a chuck. The method

includes an operation for acquiring defect metrology data from a surface of the wafer having
30  contacted the chuck. The method also includes an operation for determining a center coordinate

of the chuck within a coordinate system of the wafer based on the defect metrology data. The

method further includes an operation for determining a difference between the center

coordinate of the chuck and a center of the wafer. Additionally, a method operation is



i ncl udes an operation for acquiring defect netrology data froma surface of
the wafer having 30 contacted the chuck. The nethod al so includes an
oper at i orwbapiodsrmsam ni ng a center coordi nate of the chech/mBodIses

coordi nate system of the wafer based on the defect netrol ogy data. The
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of support features of the chuck. The analysis nodule is further defined to
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25  memory.
[0007] Other aspects and advantages of the invention will become more apparent from the
following detailed description, taken in conjunction with the accompanying drawings,

illustrating by way of example the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Figure 1 shows a top view of a wafer handling mechanism relative to a chuck, in
accordance with one embodiment of the present invention;
Figure 2 shows a cross-section view of a wafer processing chamber, in accordance with

one embodiment of the present invention;



Figure 2 shows a cross-section view of a wafer processing chanber, in
accordance with one enbodi nent of the present invention;, WO

2010/ 067 280RCIVHBBI09/ 055503 Figure 3 shows a cro®sTdBud/e3s5ax t he
chuck, in accordance with one enbodi nent of the present invention;

Fi gure 4 showsguae Bopows ewrass-stdimneteinpéltarcl, iahckdaiceFiguse Snbadmeaedtitance
w th one enbadi nent of the present invention; 5Figure 5 shows the surface
of the WEFSEPLIAYIAYSG: contacted the chuck with a correspondi ng defect pattern

transferred tﬁﬁ[r@%_rkhoivé‘ aq6( ?]feqfa&ctﬁe W LB 19RECHRITR OF FITRIAL %Pi‘h a%@&d&l{c%sv@iﬁ{ P,

i nvention; igure 6 shows an inclusion region defined to spatia
encl ose ehtbedmugpof thefpeasbutriesendiont he chuck, in accordance with one

enbodi nent of_.t he present .invention; 10Figure 7A shows the .inclusion _region
at a>given sEUHHF g poSist i SBUaC Ohehget b B%l\t%rwnﬁ%eﬁsf@r Fbirh Gehe
waf er by 1 B&oaliekicrddn gaﬁ&ﬁr QfcPret thdte O &n SRDALERN it onk REHBABTEROF the

i nventi on; Figure 7B shows the inclusion region at the sane raster

scan | opat¢seonnedntiehgure 7A, but at a different rotational orientation about

t he center cqordinate of the chuck.as referenced, to the 15incl usi.on regjon;
H our o 76 shanETe AoTPRS ST IR PG dEAdS MRs A AnERSY (1 BRPIBEEnel ( 1

accor dangecpdck Nin QBSO8R H e AboldtBeR &R HredoRVIBDEtRR; Figure 7D
shows the determ ned spatial relationship between the center coordi nate of

t hel@huck andigure Teshewrs dic trvhiswaf mgjon at agrondsmaoengi fositoneoventibelidatent  of
the present 20i nyent,i on; Fi gur shows flowchart of. a,nmethod for
cont or | RGISMWEHBIOTBA & (RgwRler by B (B Bt PSS B PHBRETGRL Dhahe
present Jro¥gNhiQftion; Figure 9 shows a flowchart of a nethod for

determning an offset of a wafer center froma chuck center, in accordance
wi th one enbddguredB sbbws lthe: prlasiontregiow enthic same 2B kRrgearelot@imhdggere didagnam

ermbad naht Qe 6O ahat Ayl e Soraldy GFEY SR Rt anCam ar y

GQUl 151 N jReQ6HRREM; W th one enbodi ment of the present invention. DETAILED
DESCRI PTI ON
Figure 7C shows the inclusion region at the maximum inclusion position, in accordance

with one embodiment of the present invention;
Figure 7D shows the determined spatial relationship between the center coordinate of
the chuck and the center of the wafer, in accordance with one embodiment of the present
20  invention;
Figure 8 shows a flowchart of a method for centering a wafer on a chuck, in accordance
with one embodiment of the present invention;
Figure 9 shows a flowchart of a method for determining an offset of a wafer center from
a chuck center, in accordance with one embodiment of the present invention;
25 Figure 10 shows a diagram of a system for centering a wafer on a chuck, in accordance
with one embodiment of the present invention; and
Figure 11 shows an exemplary GUI, in accordance with one embodiment of the present

invention.

DETAILED DESCRIPTION

30  [0008] In the following description, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It will be apparent, however, to one skilled in
the art that the present invention may be practiced without some or all of these specific details.
In other instances, well known process operations have not been described in detail in order not

to unnecessarily obscure the present invention.
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30[0008] In the follow ng description, nunmerous specific details are set
forth in order to provide a thorough understandi ng of the present
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10 one enbodi nent of the present invention. A periphery 103A of the wafer
103 is delineated to indicate placenent of the wafer 103 on the chuck 105.
I n one emwodnroawt284t he chuck 105 is an el ectrostati c chech/iBmby/nesdox o appl y
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procedur e/ nmodul e provides for definition of an inclusion region that
spatially encloses the 25support features of the chuck. [0020] Figure 6
shows an inclusion region 601 defined to spatially enclose the support
features 5



301 and 303 of the chuck 105, in accordance with one enbodi nent of the
present invention. The inclusion region 601 is defined to geonetrically
enconpasswonlelsemsert features 301/ 303 of the chuck 105PChaB20m/h35503
contribute to the defect pattern 501 transferred to the wafer 103 during 30
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posi ti ong®i7t ' [ regi [ i [ j

Posi 1 onel ) o e SRR D e I bl Sy AP G e on
suppor t theeatuckeld530il BBt tortivdled holekant&SandTeanfhenddtded tp asschton moodditaeof

inclysion region_601 that encloses the MO 2010/067284PCT/ 1B2009/ 055503
def egtst}t‘er %!H@ke@éeae-twrﬁefw patg 93 apyefphiccelypisaiea pEhe che g‘éﬁ/ EIJE. t he

chuck 10R, sfal81 ddiflHSIrAmL § BALs 561/36P0NGE RY& 10N EnHREES 1o REKAY PRy

bR
data to determne a maxi w@??nc? usion position at which the nunber o
def ect s cantchiooriinetei afcheshwrk HEgiAsnfed0ds tve supromifeadies cQOBRA usdd @udetermine

shows the inclusion regLon 60 iven scannin osi tion over, the defect
5 pat t erff SPIrcOaHETAT P ujlhiéﬂw_‘%\wbgn%ﬁ SHRROTCHARKeS 10%) POy dgcedFtigince
wi th onen&ehadieMenfficdddd JTHRSE&Ater cBY@MatO8F thd BnRRE pgMDOdi nent, the

i nclusion region 601 is scanned over the defect pattern 501 in an

or t H6gore018] Bxceuscztbe cameneogrdinate. of thastleick sldanceadhe detcasined frpnovhad spatiol
eval uati on, .of nunber aof def th fall wthin the inclusion region 601
at a num@rloap?mﬁtwagwﬁgqéﬂgﬁq 351;43%9@1%03&12 %&%PO@&M FIE?C%PFGSﬁg?I%&@Feoss
the vaf @f f103nudk M@ WIMM b REbKSIRD syls?em REShe veiferofodt rEL'aifx‘l bOGLFhRRd R e 601

corresponds to a position of the inclusion region 601 at which the nunber
of def eclefect hateen 301 Sramsicirod 2@ the WalB22)3 by tha eumwbofthtmesst 3011 H8 ofuthpaehuck

featu 01/303 of th k 105 fined i - trjc.
about t N0 o AEEPnlor BTRatE BIProoEite ofoBe LUeh Wiae SHETHAS R e
i nchysi QBoRARkd LRRNPLT HREWARE | 65 11RO o810t EQhtdad o AIInAZ biIMHeN@kicIon D 8 R | ON

conponent. The I5 exenplary chuck 105 includes such non-symetrically
def i ned tbuppuet of dat wabs B31can he tdeicsmewbodhemnthis sifsen miangbeohsethie adyedtusi on

region 601 over e def attern 5 i ncl udes rotation t he inclusjion
o o Ste ol i® i B Ry N R Bt B oghe MBSl B
i ncl usi Bt RMnBRbrdie dhhek $@¢™e raster scan | ocation of Figure 7A, but at
a different rotational orientation about the center coordinate of the chuck

105 as @91 dicquescot inventiancinakidenan egfilyms p®cédte/modutehdedinad it deternsipartind ng
o DS, R STAE: ERSEn  RE Sh e Y N
103 o135 Rk e ek SR HEAMCE /IO o
features of the chuck. The analysis procedure/module is further defined to determine the offset
between the center coordinate of the chuck and the center of the wafer. The analysis
procedure/module provides for definition of an inclusion region that spatially encloses the
25  support features of the chuck.
[0020] Figure 6 shows an inclusion region 601 defined to spatially enclose the support features
301 and 303 of the chuck 105, in accordance with one embodiment of the present invention.
The inclusion region 601 is defined to geometrically encompass the support features 301/303 of
the chuck 105 that will contribute to the defect pattern 501 transferred to the wafer 103 during
30  the chucking operation. Because the inclusion region 601 corresponds to the support features
301/303 of the chuck 103, the center coordinate of the chuck 105 within the wafer coordinate
system can be derived from the position of the inclusion region 601 when the inclusion region

601 is positioned to enclose the defects transferred to the wafer 103 by the support features
301/303 of the chuck 105. To find the position of the inclusion region 601 that encloses the

6



accordance wth one enbodi nent of the present invention. At the maxi num

i nclusion position 25 (and rotation, if applicable), the nunber of neasured
def ect s twet2ofoalel2swi t hi n t he i nclusion region 601 i s nMaPCEFIBEEY/0FEhough
scanni ng of the inclusion region 601 over the defect pattern 501 has been
descri beldfacts fpimssireedl tot the meaftre i @3 foyfthe sulb;an“i foatured 36Hd0A3 df blee cindkr K150 olak
that sca ng of .the |ncl usi on regi 1 over the defect pattern 501 can
be perfd?ﬁ%%oréﬁ%gl?@ Plpy scarsdt Rt dhe w‘a H ol Yottt P | (IR APHHIYM t he

i ncl usi Qﬁ’clﬁﬁq ? i at A HRE %ﬁﬁlbg%@den&ﬁc@ltﬁg tﬁémgﬁ:lfsﬁ)ﬁtre%QQ sl ﬁ%a@ﬁmlz-gae

maxi mum I nc position is determ hin the coordi nate system of
t he waf e[ﬂOZ]l(p:Bngbélv%esﬂmm thbasbdicnreplon GOd Xt mgrvemsdaﬂmng pofpasn bvanthe tdhect

center coordi at e t he huc in th r.coor d nat e, syste known
fr ot a0 t@ﬁsge%‘ii inihg %ﬁ&%g%we C@&#sl@s?ugh%ch AV iR pag F@hgi}rlﬁm
bet ween frhg. E)?&Eﬁr inGORAl PRlfe céfmbtolaﬁn&ﬁ uﬁllé 1?191?151%9‘%%1‘3@6% 19fsc£ﬁ}f%dv@;eie the VO

during the chucking operation is known. maxi mum I ncl usi on
2010/ OGHEMPﬁﬁlftehBZODSﬂ %BSEligop@]sna‘suenmd malhnsed,else aastot snimgako asattppmemib fot he

azi nut hal orientation of th relative to. the chuck dyring the
ok eV PER ek st BoBut il Bibir s ok BoieS tRgon il e BAmBES o
relati OMbgorﬁ%i’iﬁ%nﬁ@% cCeR &Y scﬁ&@c{c‘éh&%t SciBs RSy ARURS. ADFhakidgink SR orPf

the wafer, Tn accordance Wi th one enbodi rent of the present 5 invention.
The lﬁentpesltlom@rf dhen atciusomn teg@ncilictoriespatiovin abyosaionsaththe risclzfdn réPien 6@hber
sshairs 703. The x-direction of fset between the

of the f
centers Srro%cf%egsn e S "RYREy arrow 705. The y-direction

of f set t{@ﬁm &R oh@ @mﬁ@dﬁhf%ﬁfs 11 suthSrt Yahats somd3 @Mﬁtﬁe bBuck @8 DY RHH GNVa 18K~
The adj ustnent of the wafer handling nechanism 101 required to align the

cent er ofmnivgricvafa@ncwabdut tthe cceat eoomlcnated phighce clofckt hed, cduale Khatathe beaximum
det er m ne rom310 th ection. an directio ffsets. The waf

handl | nanethi AP S OF 65 Mol Rai Rl Fut S imaier iR dPRgPSI Bos)
I'n q8e erbagiafEBiuckt B Aef@e! sdat forRniBRLILAIBH 4B & pASH %Eétur%?tﬁ)@' RO¥id ool

may be spatially distorted in a systématic nanner. For exanple, the
r eport e@ndneﬂwnt,cssmdng\af s 1mﬂg61dnere|gm| &1l gyebilestetecabaitam 40t erciwstes oftatidre

f his situat dia fact b 5 o t
dof cci B 1T BB 60T of S SouBERi ofeRo T Bty BiiEed ) Fn e

def ect RRUGLPEEION - at thE sdrddiBler S6Al 18cHRAIATFIQRS AL bal 4t Akt RotAidnadi al
position of the neasured defects about the wafer cenfer. In one enbodi nent,

t he radioalentstion ebdudhorentey dooodinataied theschasl 108 ds troferamecd tof @@tmcdaﬂtl@n pﬂgu(m to

orather Lot anE el ReS il 8 B2 8P, e Sl st S B Hefleipiaty pibvides
enbodi MgHt a dEBEnIHEARCHT Sk @ tRhshifiéha? Andl eSt@EdnaP 8ttt R ﬂfe%aﬂeﬁ mziﬁislﬁidewo skal ed

at a nunber of inclusion region 601 scan |ocations to determ ne the
appr opr ichuek t&di al scal e factor to be appli ed I n one enbodi nent, the

radi al act det ed usin esol ution.a f t he
ot ect JATHT B 7q wBorheRt Bdiebsrdtn &0t UL ER " Retiort S Redndhn.
i ncl usi eBcd@SickivAh bife @%J&tﬁ@ﬁ%mﬁé Pidséht hﬁ@hné@%@tl tHé h&ﬂlrﬁlﬁ}ﬁhﬂcﬁh§o&f30§1ﬁ@1
defect data. 25[0026] Figure 8 shows a flowhart of a nethod for centering

a waber (aml zotetimnc ki applicabledr barenber tOIf roepsurstbdadeate that dall chléhllprtbﬁs grpiusion

i nvention net hod. | an o 01 for

et ol ogiEeaps! Frbm ey pRER R R P B Tony Reishe it B Aol lhaternrne
def ect ot rigls Ogen dddsdrilscdNinl PRY e tel@fseRdrenOfart dlgitydat shouRBb i iidbARtRd that

| ocation data, or a conbination thereof, anong otﬁer types of defect data.

In one eatwimelthe indeion ragipn o Wéhee@qfemttmnow atbe nonfooped altltirgly 1801

![ Egl \?\g?ZPmpB%aﬁgrll %gs tdhoef\l a\llvgéo%rletrqg dgth 1%‘[181? %? ﬁie 1nca:189101¥ I1rer]g(%on 68 P lafr(l:(i( der}gc ar‘éaC ES\uct‘h

30  as defect coordinates. The maximum inclusion position is determined within the coordinate
system of the wafer 103. Therefore, based on the maximum inclusion position, the center
coordinate of the chuck within the wafer coordinate system is known from the inclusion region
601 geometry. Consequently, the relationship between the center coordinate of the chuck and

the center of the wafer during the chucking operation is known. Also, if the maximum inclusion
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removi ng the wafer fromthe chuck, and WD 2010/ 067284PCT/ 1B2009/ 055503
scanni ng the surface of the wafer having contacted the chuck with a defect
met r ol ogywoaolo/tsmsdet ect and map defects on the surfacePofi/IBle/oEsces .

[0027] In one enbodinent, the nethod al so includes an operation for scaling
t he def gositinetinadihdegy rdatianilcoopopensat ezinouthd spatatiah of tist water catativetto dlttuced

by the defect netrology.tool. 5 The nethod al so i ncl udes an operation 803
for det égmﬁh ‘Hﬁlgé[l?:%tllﬁ%l’ngc%’ﬁlfaﬂlpﬂé%l@md‘fn-the chuck within a coordinate system

of the m%r] tFE%ﬁ@@U)&Methg Sifefé%iﬂg&tsbgtﬁ]aq géélﬁﬁ%f(sﬁip ﬂ)eﬁw@&?tﬂ%r%g%% B dinate of

determ center coordinate of the I'ncl udes: ning an
i ncl usi o clgikomnd theecrntcad s o veafpe dh edcapatdealvithliont ranhwidirnent odf e fpeedentdat a

resul.ting froomchuck features defined to cgnta t the s.ur%(?]c of the fer,
10 spat iBYIYORc L PIRETL 908 iREE @ iﬂa%dw%i 13 AheWR LY Fesshafe (Y] nersnisg P dig a

to det ergeleis 3pdRs igg‘é%sisﬁ‘ﬁfsuﬁhp@hg Q-Sdnte'cg& gfnf%%igﬁ)vrbeﬁ TLseeilon ﬁf tlf%e&z‘?f@; &nd

wi thin the inclusi region is maxi m zed, etermning the center
coor di naheckofs tHoevnchy @kofvr 6. tThe yrexechiom offict bsivamen pbsicenters off the heafer and

i nclusion region. 15[0028 one,. enbodi t, spatially scanning the .

i ncl usi GAY %giSBHWB\JPé{ra“E%]@Jéf e G R S A I T
of the iHGhMSIHRRARELPIMe eler Wit VBHe&lenfRPohinbfiC rdRd Sflck T8 HOUAMHARY Ford N
this enbodifrent, a nunber of defects within the inclusion region is

det éfmi ried xadireation rdndr y-directast effsgsahihé ovdti bmsllinAdolicthanmsal 119] ¢am dwre be
enbodi nent, the.inclusion. region is non-symmetric with respect to the

cent er (?QJ“?WQ/C\?&}&]?TQYG@ aF?‘PrB’Fi‘igSgenbodi ment, spatially scanning the 20i ncl usion

regi on Qy@ss) iR @ndehffolii® Gk RYecdaba Al 1%?_01&53?!) desqdrodtahéitilo tJoIP%nay be
inclusion region at each raster scan |ocation. T0029] The nethod further

i ncl udespanllypkstattédin BG5teiatic demeemtor ergnepldithd eperekddfettweerdirtaes regnber
coordi et o AMEL A0S G RETAEY g et ot T rethod ol so ngldes
det gsm nechdidt&rRNCR KRLpBSH Fhehe IpAM AistGa8h fhiRRfuBePby ted GB GietRIIshy he
center of the wafer so as to enable alignnent of the center of the wafér to
t he centteol. Thoradiadatade ddcterhassattiadk adjusts a radial position of the measured defects about
the wafer center. In one embodiment, the radial scale factor is known and is applied to the
defect data prior to scanning of the inclusion region 601 over the defect pattern 501. In another
embodiment, the radial scale factor is not known. In this embodiment, the defect data of the

20  defect pattern 501 is radially scaled at a number of inclusion region 601 scan locations to
determine the appropriate radial scale factor to be applied. In one embodiment, the radial scale
factor is determined using a low resolution analysis of the defect data. Then, the inclusion
region 601 scan to find the maximum inclusion position is performed using a high resolution
analysis of the defect data.

25  [0026] Figure 8 shows a flowchart of a method for centering a wafer on a chuck, in accordance
with one embodiment of the present invention. The method includes an operation 801 for
acquiring defect metrology data from a surface of the wafer having contacted the chuck. The
defect metrology data can include defect location data, particulate location data, or a
combination thercof, among other types of defect data. In one embodiment, acquiring the

30  defect metrology data in operation 801 includes:

e placing the wafer on the chuck,

e applying a chucking force to the wafer,

e removing the wafer from the chuck, and



[ 0030] Figure 9 shows a flowchart of a nmethod for determ ning an of fset of
a wafer center froma chuck center, in accordance with one enbodi nent of
t he presewd 20rvemsison. The met hod i ncl udes an oper ati onP@@ABLooY/0§35ECi Nng a
waf er on a chuck. The chuck includes a plurality of 30 support features

defined t oecopimirig thesurfhacef bt wdfer haiigr coriiic pihachdciupith 4 dfeahbiettologhhe
nmet hod al so i ncludes an operation 903 for applying a chucking pressure to

t he wafer. Aﬁﬂﬂﬁ%é@?@ﬁméﬁﬂwﬁﬁﬂEﬁUEKmﬁéuﬁ?éégﬁméwﬁ It he waf er causes a
defect RadiA rlﬁ c%rﬁegr\ﬁ,\gécgf?l@ﬁtf &h Efﬁ’etf?%d LG B'cl#d% 'ahy??%fra]r_ﬁgpg)gr&afiﬁ%gﬁ AerekP

the surface o I'h contact wth the chuck. fect ern can

i ncl ude nphisogyadatglef eahsendite tihvea spatibbdistodfiort merodadedrbyathd/defecpaietrologl add. WO
2010/.067284PCT/ 1B2009/.055503 contami nants on the surface of the wafer,

anong otlhsrmet)od alsgringludescansoparationn@fly 11 slstetmins & sepct ReArdinatsedlaide chuck

repr esentigAny GOIMAL SLLROUFARE YO e VAT B VLRGSR 003 Hua TR BBt hod

further 1 ncludes an operation renovi ng the wa

Then, arnthpdinaint,alet@Mhming theerhtor caddihetcafidiechack heldies.ect pattern on the
surface of the wafer to 5l ocate a center coordi nate of the chuck within a
coor di nat e® sylstiBgon inplEsiparegion (to caglascettb srncsEdtsPatiH istibuépn pledefestetefa
pattern on t ?gg f i nel X i surface of the
waf er havingqggﬁygé e Cﬁ%%g%‘%%%‘%ﬁ?ﬁp§‘ﬁgﬁggPeﬁgg%%ﬁggg’%ggP to detect and

map 1def ect & apatidily sufifiagehOnctuBRnWatieh,over the defedahétiilog aitaitddetéshie a
region to enclose a spatial distribution of the plurality of support

10f eat ur es déngxiaEmticleyan petitiothe which adember eftdefegat within thy iclugionyregieamni ng
the inclusio i er the defects as mapped on the surface of the wafer
to deterninqukﬁgkgﬁﬁﬁﬁinclusion position at which a nunber of defects

Wi thin theei rielcuninfy the@eMar EcordmiieBf ZiRMshu@R drom thd@hLlimlmi indudibe g@ﬁﬁérﬁbf
coordi nate of the chuck fromthe maxi muminclusion position of 15the

i ncl usi on redhomclysiongegioknown spatial relationship between the plurality
of ﬁgppcfﬁlSZS] In one embodiment, spatially scanning the inclusion region over the defect metrology

data includes a raster scanning of the inclusion region over a wafer map of the defect metrology
data. In this embodiment, a number of defects within the inclusion region is determined at a
number of raster scan locations. Additionally, in one embodiment, the inclusion region is non-
symmetric with respect to the center of the wafer. In this embodiment, spatially scanning the
20  inclusion region over the defect metrology data also includes rotation of the inclusion region at
cach raster scan location.
[0029] The method further includes an operation 805 for determining a difference between the
center coordinate of the chuck and a center of the wafer. The method also includes an operation
807 for adjusting a wafer handling mechanism based on the determined difference between the
25  center coordinate of the chuck and the center of the wafer so as to enable alignment of the
center of the wafer to the center coordinate of the chuck.
[0030] Figure 9 shows a flowchart of a method for determining an offset of a wafer center from
a chuck center, in accordance with one embodiment of the present invention. The method
includes an operation 901 for placing a wafer on a chuck. The chuck includes a plurality of
30  support features defined to contact a surface of the wafer when placed upon the chuck. The
method also includes an operation 903 for applying a chucking pressure to the wafer.
Application of the chucking pressure to the wafer causes a defect pattern to be transferred by
the plurality of support features to the surface of the wafer in contact with the chuck. The

defect pattern can include physical defects on the surface of the wafer and/or particulate

9



features and the center coordinate of the chuck. [0032] In one enbodi nent,

spatially scanning the inclusion region includes noving the inclusion

regi on i rwva2nsagteersszed manner over the defects as nappe@®ConBri03586X ace of

t he wafer, such that a nunber of defects within the inclusion region is

det er m redtaatinaatsamthe suidiceredshewa2f ansmgothacgics ofidefettn. [0 si@uvddrbodidoesidogd t he

i ncl usi on rgigi on i s non-sy tri.c with resgect to EL)arh?e center of the wafer.
T,

I n t hi s EaBckfsrerapressyapmafarip of dpel#dy ordhs Welehsiditer egi on over the

def ect s 1§63 ITAMREH:A ht}ﬁ]m{fl Rlopkie Forl 1A ﬁ%sth | 28 Qe ERRK

i ncl usi gg%r gi %n %tt&}aac er asctlgdr%gsacaoﬁ&lqogl‘g?ibgf %00033 Tﬁg\;a@rr%t (g]a c%%lpfcnijes

W t h an Thpsy at operat®d D07 as petéirercdite amdy ztho fiéfeatpaltetrverethe sinda2%f tiewhfer to

coorgi gite of the chuck and a center of the wafer. An operation 911 is then
r

per f or MY AsEBFE NENBUE hinihhied UG FEEH e COREM 2t &Y L&t r thE OB 18T Nt "%t
the chu%hlb%aﬂnénha,eangg%grth@&?fmga%% th@%ﬁfateegpﬂlte%féﬁﬂ%aé& memory. 1t
shoul d be understood that placenent of the wafer on the chuck in operation
901, appl i eatanalgziaf thheurtiou o ithgwplce dsving cotadtbd theadhack withopésfadti roetrAOB;

and renoval of the wafer fromthe chuck in gperatjon 905 can be perforned
i n accor dancdookit® Aetaer and miam dedissy At thaguiitsd dlg wale: Ther ef ore, the waf er

processi ng,c it Al e h i S t

modi 1 od o Aok b OhdoiPeddh I FRLSAebER SRR ERR e Bhent o,
[0034] In vi dyateds tb@nddas egathdtghe surfasboiihd viadferynder st ood t hat the waf er
shoul d be defined to enable transfer of the defect pattern thereto w thout
causi ng the tpainlyecrmungidrdaclupen region evsr te dofigts as mapped on the surface of the
other char acturap iarite 0 EREK ERRunh PSSR 4 Mk RE SEAGESpBhin
contact ed wi tthe inbRisioAutekon & hmedaired, ddde def ect pattern formed by the
support features of the chuck. The polished side of the wafer provides a
subst ant i at | ylctraminghinvastcr epordiagieiof ithrychugle figat detnsaxsmumanclpyion pntitien ofai t h
var 88 on wni O BsReish a6 ER U5 e ol BuTiu Rt EXF bR LB ANRR e
waf er is a rgedtadchesd wafcenter Adgdihhte@tHeychutlh one enbodi nent, the surface of
t he chuck can be pre-treated with a coating, such as a silicon based film
(e.g., AUEY| Inednsr embpdisenhgspakiellmwaraming tehhagisson ragish enclyflesd atavins tho
e R R A L e Sl
during tshéh aavekiuAthePbPEEB&s Withit FRY iRBluSion irbgiones esbedhe®n a nambaf ethster
nmetrol ogy tool is deployed to enabl e defect neasurenent of a backside of a
pr 0@Bss Se#r loeatignsy bBapng ¢rrodigicnth ghopinglpsion rogipeis Nen-pERHEE WitlhAespes to the
processin er.o | i L nent ...t Sl ct dat a ,of

P ocess WAFENIER g b eSSt Rfan) s ufRE R B A5 SRR al e
waf er hapaehdpped 6B chanirfdte iof theahfc iifdudck 2bRASH bl HiciutRsibl refiomat aachi rageam
of a systemfor centering a wafer on a chuck, in accordance with one

enbodi nefn lgfatiane present invention. The systemincludes the chuck 105. As
previ ou i chuc 5 incl rak . f

Peat ur od 0T THETRE00 sk IS0, AR 2GRS Pu el oo BB ssm e
chuck 1Q5nted bsoréiyiste@mial d@ck aed bdeget dahyvahes. Aaogdrhtich MeiCRadnsyerbdrhed to
defined to position the wafer on the chuck 105. The system al so 20 i ncl udes
a def ectstoip thoddepmninesh i dbetwren; the genter eeardivatepfdthprgBudentihs cshter |9é the

surface V?errt & é%%pqlrter rl?cﬁbfe‘ér?l&%% y{%lgﬁfd e d%%?oioﬁﬁt@ﬁt%\?ﬁt%@ﬁfeh? of BAU} G A0S

defined Yo deternine a cen e of a wafer
coor di naheclayktie spdrasadoon applietion bf trpchgekias ptasurbyo threwalef @cipermion 03 gy
tool. The defect nmap represents defects transferred to the surface of the

waf er byng pemeyal phihictwatest frem shroshuck enenarationgt05tqsa bemgeRmerhia ageridgngeqvith
nodyhe [ : ' 1L.Oe: -
contly el dheld ey AlokBE. LR AL EEREAS L Eb SRk WRE I
det er m neddgfdosehotintcd t€bapot Hicdrie ddiabthide nen@ifyet of the wafer center from the chuck
center.
[0034] In view of the foregoing, it should be understood that the wafer should be defined to

enable transfer of the defect pattern thereto without causing the transferred defect pattern to be
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[ 0036] The anal ysis nodule 1005 is further defined to provide for
definition of an inclusion region that spatially encloses the plurality of
support fwetores73ft t he chuck. The center coordi nat e of PChaBiog/03s503
derivable froma spatial position of the inclusion region. The anal ysis 30
nodul e bBEGiIr¢dbyabsecxdaigneddet defsgabdt athky clacanerishies. ilnohasmbodinegt, anpadisked t he

defect nmpp to determ ne a i num i ncl usi on posjtion at ich a nunber of
def ect s St HianViiRe1s %eraﬁqu% LS cHHeK & ey @é&fe%ﬁéﬂe&ﬂ PRRSIOINBAGHRPOTD0S
is furt *Iga[tu&i?gk RRA-Huek IfiEhSTsRE Lille o?%tx@éfe?ﬁ%ﬂieg%tsﬁb%nﬁa*ﬂ? &&H‘%Em%v%&d on

t he determ ned maxi mum i ncl usi on position of the 1nclusion region.

2010/ 06 72@4R0T t{cBROOII OL660 By [c00@F] waAb dipparn fdatuyss ofntho mbuekntithdi waefot cant bee
system i ncl udes a graphical .user interface (GUJ ) 1003 defined to render
i mages U sy SR 01 B o W WaRER Esrmﬁag*u orE8F | Gl N one

exanpl .. fRgindk, t%@%féh}% a%clgﬁﬁéd“\ggf&. OA_([(Frﬁ%ﬁlgt ReoielRGIdifBR, MR sﬁﬁﬁ&é@ﬂe

of the wafer, render the determ ned maxi num i ncl usion position of the

i ncl usi dime clagkornn begprddreatedewith adehengyisneld as ensilerondwsedfimt(e gofACHe befouck,
render the center off t he fer, ang rgtng%r@ t he det erPi ned, of f set betweEn
the centBrckitip By WATE & PRUCE MR oS e Thandiar &9 . suppigashe

Fi gure LLogROWs oG B%EIIBEYs (Arb1atlQ8 thd dbsRGEQIpPBA TS M HhRitNGo SERaRimmaf  of
the present invention. The GJ 1003 includes a w ndow 1101 that displays a

pl otlOof t¢ Hee wafebéuringf thd eheddting presésdi ngthermorteein orel anshodmergga defectanetrology

f ti f. t | ti f the i | usi. 0 i ... Th i nd
1101 al 2201 dFRIoN B QaRAR TGt PESrTPRIY Qe BRI IEPRERS SHIFHE THEERS An
Cross haitﬁeg{)r%%%-\i/ﬁgli Rathbged ﬁ@m%@tp%ce%in Bigansitd Ch B8 SRRt the B k&

defect pattern on the wafer. The GU 1003 al so includes a region 1107 that
provi desleechdathe thed pudicsys| mafeicomt bohmalyzsd to lealif vddev er@tingradjustthent of the
center-to-cqijjlcg.centeh{il offset results ("Shift Results"). The GUJ 1003

furt her WS RGEUNEMGRGER P16Y A%t provi des a set of cal cul ated wafer
handki ngoddz) fﬁi‘?h@'] 0SRREh URlPBRbE a kEAsth rf@ﬂce&&rﬁk'a%gf%@@n Woh&dk, GEMcBFdah& t he
chuck center. Tn the exanple of Figure 11, the "T direction" adjustnent

cor r espovitls oho cambodrhenit dfathcagjesstt momentionu dhcasysiondiicdodd thy ehuckhw 050 Aof

Figure 1. Al so, the "R direction j ust t corres s t radi us
st e oS aSsod ek | B ing bR b by SERGTRR Y5 BohnddlE SRigena o
r epr eseRfi thACsCNRAFE! wHERVEIFRYnSd AboR HRPBIRIck B0 TRe Wede tabsoPi@siuliéOthetisrer
waf er handl i ng nmechanism I n 20 one exanple, one count in the T direction

may cor hes@oedmechaaboutl 01 glefined tompositien thnwatsmeonchgnthuck 10he The divsteotdlem

may ,corr.e nd bout .1 mc ter 039] In .one odi t he t hods
o 20y < BTRRE edhd 2Pty BT inel it R MaBE FTEES WBHE SerliiE EXihb o
of posi ty 8 et HStehLRirBler Aclides Avediillysid MdHMlc VDL OddiiRY &b YcRrfe 4 Remeof
the center of thé chuck. Additionally, it should be appreciated that the

met hods capdliRge elydic shudlowitbimn weiengoerdinatesystsm basethwole dadead eapr gendtdtledyei n

can'be BT HFREN] OB Bk TR TR S lPrsr e SRRl RSt BT R ™
oper at i QyLfeoBke thel %gfhmy ¥¥ tippohefeatiRy & raf® @RidE MhS anblyis tHoduld 166W W Fhrdaer

understood that t present invention nmay enpl oy various

conBit edefingsl ndgteradnopre pEstdissvionvibe eemer ehordinate of dae Flickomg it @ntcaEf the

systens._ Thes er,atjons.arethose requirin hysi cal mani pul ati on of
physi calwa-(g Iah isfolt%%gh_e ({ieﬁfélﬂl}eﬁ"ffsﬁtolﬁgahcoﬁl ¢ eﬁé%%%@ Xrﬁilqnﬁlo,ryt hese quantities take

t he for mede] altRCdnbiyeR! m&dul&BYORtd furthiet BelifedCBNRBYiEe Fbr BEiGors bPhRGhclusion
transferred, conbined, conpared, and otherw se mani pul ated. Further, the

mani pul desionshyepiasipte engloscsothee plurditerefesunperti fratusesrel thachuels Progetthg,
I denti f >éiogl%’inagee 6@;{1@ Cﬁ]lilcrlliqs dé)rriva%?er@oarglians%atial position of the inclusion region. The analysis
30 module 1005 is also defined to spatially scan the inclusion region over the defect map to
determine a maximum inclusion position at which a number of defects within the inclusion
region is maximized. The analysis module 1005 is further defined to determine the center
coordinate of the chuck based on the determined maximum inclusion position of the inclusion

region.
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WO 2010/ 067284PCT/ 1B2009/ 055503 [ 0041] Any of the operations described
herein that formpart of the invention are useful machi ne operations. The
i nvent i orwal2sw/medsat es to a device or an apparatus for perfiBrood/nEFsehese
operations. The apparatus may be specially constructed for the required
pur poseg003% Addithempallpeinsongemerodimguy tho sgstearpeltidss sgilaphicalvsky inaatace @Geid) or
configured by _a conputer programstored 5 in the conmputer. |n partjcular,

vari ous 38h&rHned e ifade AgRT ARS ViRRY BE0Ried Wil e CEHPLE @I EoNCEHOIWF P t en
in accordance Wt 8ul h@o§ Qak WeNB3inbE & rthdePind gefgaym omhqnﬁge\b?%@ OafdrO

construct a nore specialized apparatus to performthe requiréed operations.
[ 0042] Theler nhenddt@micahn naxsoute inrchdsaohi @dsieisn cafiphet @rcluséadaddien,c caideonha

comput er, readahl e nedi um. The .conputer readaple nediumis any data storage
dovi e RIEFMERA SREF SORENBIRN AR TOUarHET (Ihe CEBFE B b v da%@r%%l brifut er

system d@%ﬁmeggfﬂ& HeWS‘r‘ee‘ﬁQH@k%n%r o (% & B dhitl dndGhHd B ehedld¥es.

network attach storage (NAS), read-only nenory, random access nenory,
CD- ROVE,[0@33] RsgurCDH R ws magmemplary &pds]00anch atchetanaptvith aine anadbod omeno i itloall

the. pr eQERET VAR OR ) 1 A0S is1les 8V RN | o bebABGEEY - PERGLIF SURLH G
devi ces dkstr : r; : kbeqin! oMY t g
t he conp%%%%s Ilre ggg%glpgﬁgé%cgugi?@ }gté(li)ér&legg gnd e%gcﬁ?g% in gqg?ﬁ%érﬁlcg[}? eeg&fhilsﬁ% on.

[ 0048] Waibe Thei windowei i alsohadudsamodbaicy 1 I98dndinatirey thee cofteisefvtbe atafer, and
enbodi ments, .it _w_l.l be. appreciated that those skilled jn the art upo

r eadi ng Cf%éhaﬁlise]plgléilﬂﬁl% | ﬁ;‘%ﬁceaﬁer sﬁ@eaﬁw_cfé@aéﬁﬁeﬁameﬂ@yorbwﬁagpwem Bodha i ze
var i ous aleterat GRNS00298b il Pitks aH’S%iHNTl 867 AREpBAcEH HIMBE SIS pldYlofBbLs for
20Therefore, it is intended that the present invention includes all such

al t er at itmwjindnodil 1 0 loms] waéar mantat-teolsick aedtee gffisetalceudtss(“abiff Bedultei)t Aha Gk

e, SEUTRL Aes5RRe, o LIS VAL B 08l 3 ShTS o ol gt
vaf 5 onn@hedluekedj SRR ’iq0fed to align the wafer center to the chuck center. In the example
of Figure 11, the “T direction” adjustment corresponds to an azimuthal adjustment, such as
indicated by arrow 109 of Figure 1. Also, the “R direction” adjustment corresponds to a radius
adjustment, such as indicated by arrow 107 of Figure 1. Also, the “counts” represent
incremental movements of stepper motors used to position the wafer handling mechanism. In
20  one example, one count in the T direction may correspond to about 16 micrometers, and one
count in the R direction may correspond to about 1 micrometer.
[0039] In one embodiment, the methods and system for centering a wafer on a chuck as
described herein are capable of positioning the center of the wafer within approximately 0.002
inch of the center of the chuck. Additionally, it should be appreciated that the methods and
25  system for centering a wafer on a chuck as described herein do not require hardware changes to
existing wafer processing equipment and can be performed by operating the wafer processing
equipment in normal operation mode.
[0040] With the above embodiments in mind, it should be understood that the present invention
may employ various computer-implemented operations involving data stored in computer
30  systems. These operations are those requiring physical manipulation of physical quantities.
Usually, though not necessarily, these quantities take the form of electrical or magnetic signals
capable of being stored, transferred, combined, compared, and otherwise manipulated. Further,
the manipulations performed are often referred to in terms, such as producing, identifying,

determining, or comparing.
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acquiring defect netrology data froma surface of the wafer having
contacted the chuck; determ ning a center coordinate of the chuck within a
coor di natwogysrmemsaf the wafer 5 based on the defect nePCOIBLYPI/OEEEES

determ ning a difference between the center coordinate of the chuck and a
center q6041heAnyaberhe apetations describel] hsteimgha forheparhafidhdé moyeneohan: sisetbhsed
on the det %rm ned di fference between the c§nter coordi nate  of the chuck and

the cent®chir APREtGAT éf edpvention glsa pelpies tod g FRA 2NAPPRRESTOE BefIFiRg tth’F‘e

waf er tQ,Lhg ﬁseﬁth@r 'rﬁh?tﬂ% Eibil Hﬁt‘t for th e’mWIAd IHJBQ bett
centeri nS a \9\/afer S a cﬁuc as@rgcr}? %ﬂl n g a?rm ?Lr ergiE t%e de e t
nmet r ol ogygatatadpumpobaldespudef @bdctivag aictivatedlat egnfpardd leuh abmpimac atdgoam dtrad,  or

a copnbi nati on of boﬁh defect | ocation data anggap rticul cati on dat a.
3. A methF FURPHEH IR PRIGGUT-MRFIGHS 8FncsalgniRase drichimes ey enu%,e aVth OMPET ei n

15acqui gré‘gé}arﬂ? ‘éen”f‘ﬁt a[c%x‘?igb{cedﬁygﬁ \gg‘?%a‘dﬁﬁg h&leﬁf:'d?%te h\%g W@Bl%?e 96h\)teﬁl%nf:m*'0k

appl ying a chucking force to novi ng t fromthe c
and onstructsummspmglahb@i amafaacseo q»ﬁrfbﬂmthmeréqmrddmpieragonsant acted the chuck

with a trol.ogy tect and ma efects onthe sur eof
the waf O nEShightial i Pl OF SrDRRT &b PWBP‘&GWE%bq Do CRBger g
claim 3, Iﬁh?l'ie tbrsﬂeg&ble rned1urr§fsaa{ rkgtté E{@r %gfd%%:e ek rCQIll ¥ Q@tﬁ SHi

conpensate for a spatial distortion iInt o uced by the defect netrol ogy

t 00ll10 2550 Acrti¢rbafttr foorrcak by erdonguserwaftem. rampleh ot kheasommpitért readabie miedium 1,
wherein. dcj (? glrbug? t he center coordinate he ch k includes:

def i ni PGS AT SIS GO fURCART | Ha8S é@éeé‘iaéioo Bbé{l?fﬁ‘?fydlr?%dﬂﬂbﬁ‘f‘]e% of
def ect Qﬁérﬁomrhye@latﬁom CORRY CO Wt Sah S thRE] BRbHHG HaBkIaGH doRpakfaee of
t he waf er erein a spatial relationship between the chuck features

def i ned stamagroddvacsts. Aldditmualiyacbe ebmpheer weddeblcagrdetdoepBBingetht grrescoomdicniadre of

t he chuck i atial l anni ng the. ingl usion region over fhe
derect kY DR e S A AT R
numer Qhusled @ehPu thiBmi RE thRCINESIRMPULE HeRMablS cHRX isTit8RY: ar’NEkec¥ in a
2010/ 0672 4PCT/ 1B20097 055503
distributed fashion.
[0043] While this invention has been described in terms of several embodiments, it will be
appreciated that those skilled in the art upon reading the preceding specifications and studying
the drawings will realize various alterations, additions, permutations and equivalents thereof.
20  Therefore, it is intended that the present invention includes all such alterations, additions,

permutations, and equivalents as fall within the true spirit and scope of the invention.

What is claimed is:
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determ ning the center coordinate of the chuck fromthe maxi mum i ncl usi on

position of the inclusion region. 6. A nethod for centering a wafer

on a chucwoasiwmeisted in claimb5, wherein spatially scamairag00vesssescl usi on

regi on over the defect netrology data includes a raster 5 scanning of the

i nclusion region over a wafer map of t¢leAldMdSect netrol ogy data, such that a

nunber of defects vmtfur(] t he incl usi otn region is determ ned at a nunber of
thod fo o

raster scan llocat iAbH’é’ rce_mﬁrmﬂaﬁ?é“l W?B@ucke?ﬁr%ﬁris!lﬁga waf er on a chuck
as reci ted | BegliahfubiecHGFSbE S8 bRFL USLD of L0 @Vﬂlg%ﬁmzﬁttﬁé S h
respect to the center of the er, and wherein spatially 10scanning the
i ncl usi on r egic@mMmoney atcheted eda@dinatredfr tht ehyckdeithinad seordmetcudsenr of tici weafeof
ach raster scan | ocation. 8. A nethod for

t he i_ncl usion reqgi on at
det e_?m' Ry %LBE?éé&m%tfﬁﬁg%?t@r center froma chuck center, conprising:
placi ng a waf@efer@hif §AHE encMbeiviled thhEetUpbrdingd SO8S cBudd Mde] bdnYerdf the

support features 15defined to contact a surface of the wafer when placed
upon t hevatériekd appl ying a chucking pressure to the wafer, whereby a

defect pattern.is transferred by the.plurality of support.features to the
ur f ace of ¢ HUDRFEF N dIHGLE TR e it e R i A PR oER QB ¢ he
chuck;  center coordin@fRabtydk NGuthendefLedntRaSH @E WIS {8 RHELBEE 2B nntidhe ovafer
to locate a center coordinate of 20 the chuck within a coordi nate system of

t he 10af eenter of the wilédrdo Hicrvenigr esprdinheetf thyethmelen t he center coordi nate of the
chuck and a c¢enter, of the.wafer; and storing the determned offset

between the Cant ot G5 RACEVBHNE RevefH ek *HHAcK A Bt & “BImUnG VAR N n
conput erdefe%aﬂﬁ%}b%gg%mriﬂeluaé%e?emdaagn tan, Setianm MddorRa@f 5£tombindinaf er
center froma chuck center as recited in claim 8, wherein placenment of the
waf er omfbbi defiect kocaappllite and partioflatchecatihuditeng pressure to the wafer, and

renoval of the wafer from.t he chuck ar erformed in accordance with nornmal
Coor i ng. pr GedarSanehSd e Sesfitt Mol B e NS, t HEEE dh s Lt Mol
waf gk C%@&ﬁfin§ H@ﬂ&ﬁn&?ﬂlﬁé%r ERNRIuRS:

placing the wafer on the chuck,
applying a chucking force to the wafer,
removing the wafer from the chuck, and
scanning the surface of the wafer having contacted the chuck with a defect metrology
20  tool to detect and map defects on the surface of the wafer.
4. A method for centering a wafer on a chuck as recited in claim 3, further
comprising:
scaling the defect metrology data to compensate for a spatial distortion introduced by
the defect metrology tool.
25 5. A method for centering a wafer on a chuck as recited in claim 1, wherein
determining the center coordinate of the chuck includes:
defining an inclusion region to enclose an expected spatial distribution of defect data
resulting from chuck features defined to contact the surface of the wafer, wherein a spatial
relationship between the chuck features defined to contact the surface of the wafer and the
30  center coordinate of the chuck is known,
spatially scanning the inclusion region over the defect metrology data to determine a
maximum inclusion position at which a number of defects within the inclusion region is

maximized, and
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30recited in claim8, wherein the defect pattern includes physical defects
on the surface of the wafer, particulate contam nants on the surface of the
waf er, orwe 20owvdsiasati on of both physical defects and parPCiragiomy/essso3

contam nants on the surface of the wafer. 11. A nethod for

determ ni ng akteohfngiet thofceatemadoedineterntf ¢ie ¢huoknfi@ncthe ekaxt@ntnanclasion gositi@dof n
claim 8, wherein anal yzing the defect pattern on the surface of the wafer

i ncl udedbe INOBSIR 18919%7284PCT/ 182009/ 055503 anal yzi ng the surface of
the vafer hay ng GOMARIE L BGGIHECK wa&mo@ LehRk! as”Fetc{thl PP IR0, %vﬂex%ﬁ{ ect
and map defects on the surface of the wafer, defining an inclusion

regi on tspateahlyl smeniagsthat inalusidn stegidnubvanthef dd:ﬂaet pietmh)gytc}atmfmcsiuqlmoatraster

features defined ta contact .the surfaeof t er, atl lly s ni ng
t he PnclPERYE P Ij‘iedHCIB%’P TESien Qutled e %{smmagﬁﬁ ec‘ttﬁeet ?%Ya@@a’o?ucgﬁg Ahgaf er

to det enyhigr &f LR RIHRE S iR kgs 'régl&'ﬂ 1§tde‘(@?1'nﬁﬁdaatn&' %%be?fofdl%gt%f' ts§an

within the inclusion region i1s maxim zed determning t

center d«mndnsnate of the chuck fromthe maX| rmm i nclusion position of t he
i ncl usi on re on usin nown s atlal relati onship between.th urallty
of support fdatur s O REMeRRE b P rata: 6 Peied choli b \hetdif g

met hod fn@d’lus@@ﬂ RIT0nN ﬂgn%ﬁnﬁfefrﬁe&ntﬁ)?es cMRd Blc GRRE 8f the rv@ﬂ‘éraaﬁd“%ﬁ&eﬁ%ﬁﬁéllﬂs
recited in claim1ll, wherein spatially scanning the inclusion region

i ncllOdescammngthet helusioo! mglomnoxreeqh@ rlcfact matméigyr date dlsvamakidcovantisthef the
defects. as[ Tﬁ ed Ol’tl t sturfac oﬁ the wafer, such that a nunber of
def ect s W' tHPTH B 3 ARFUPES PR IGHCY s det ermi ned at a nunber of raster

15scan | ocatigons. A methodlfor &t&%{lﬁ'ﬁg Jn06ff§e$tcﬁra{“wf&¥é}9ce%€br0ffr$rﬁ% cf?ﬁckacéi’ﬁ’érer
center froma chuck center as recitéd in claim 12, wherein the inclusion

regi on icemposngynmetric with respect to the center of the waf er, and

wherein spatially scanning the inclusi on |ncIu t|on

el usion r edisinid SO K. B BF ok MeuuEs » AR G ppote Feadr®
det @sm nicNBePdd Bhfased s&fac@o%fe%af&eﬁﬁ&{ 1hde@ipdn ﬂi&%‘ﬁcl@e“t er as recited in
claim11l, further conpri sing: dp ally scaling the mapped defects

rel ative to thplyoem @rucbmguoh@swaftethemafelompblembataeief@t pattesip i traasfediod byithd on
oY 8, 5 ) 000 S0l TR 2 verer
defined to coghafihg ﬁleswliffeﬁf%@mQﬁe eheRf er
analyzing the defect pattern on the surface of the wafer to locate a center coordinate of
20  the chuck within a coordinate system of the wafer;
determining an offset between the center coordinate of the chuck and a center of the
wafer; and
storing the determined offset between the center coordinate of the chuck and the center
of the wafer in a computer readable memory.

25 9. A method for determining an offset of a wafer center from a chuck center as
recited in claim 8, wherein placement of the wafer on the chuck, application of the chucking
pressure to the wafer, and removal of the wafer from the chuck are performed in accordance
with normal operating procedures.

10. A method for determining an offset of a wafer center from a chuck center as

30 recited in claim 8, wherein the defect pattern includes physical defects on the surface of the
wafer, particulate contaminants on the surface of the wafer, or a combination of both physical
defects and particulate contaminants on the surface of the wafer.

11. A method for determining an offset of a wafer center from a chuck center as

recited in claim 8, wherein analyzing the defect pattern on the surface of the wafer includes:
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when positioned upon the chuck; a wafer handling nmechani smdefined to
position the wafer on the chuck; a defect netrology tool defined to detect
and map debDeotwemsst he surface of the wafer; and 30an amalryB2®9/nisdes e
defined to determ ne a center coordinate of the chuck within a wafer

coor di nat e systlgninpalsesirtice af def wafer hapng eaanated thelohuthevittief écftctmettraddggy
t ool repr senti ng sefe transferred to the surface of the wafer by the

pl ural i tiP 6? g manglefertsn Be spee i iosValiher ei n the analysis module is

further defi C
D010/ 067264Pan g ey Suibf iAo lh AlRET ekieRarbCAIhE b of sypport

waf er arfehtmtesdeﬁﬂddeodemte«rtrthmmlfaoébﬁé]tewafera conmput er readabl e nmenory.

16. A systen1for centerln fer on a chuck,as recited ,in clai
wher &i n” some SBHIANSCHINRS et”S‘/C MlO%EFéﬁBWVefg}ﬁ‘Eﬁ? ! G moriatdhe Jutied the
St ruct Unggeafdqakeniflt %%h;QHﬁlﬁ{j 1ﬂc'[hs?on5ﬁ&l?t‘r‘d?{‘5tr Which!  GnBEr HAHEBED v@lﬁf?ﬁ'tthet he

center coordinate of the chuck . A systemfor centering a wafer on
a chuck1msumetﬁgemisnwshmuﬂiBﬁd mhereln the plurality of support features

i nclude a nunper of suypport features that defined.at no nmet.r.i c
| oot ono abGGIErT RENE BRCECE 6 HTHALE 1o e TOHLE Mreximum 1l ygon Ro¥e 8
for centgr in@&sﬁn\é\gg@ﬁ uSiig 8 KRBWE kpanl f&&i&n@lﬁg bRt itha %ﬁrah‘@h@ﬂ’ s%bﬁo& R&tures

10chuck is defin as an electrostatic chuc Asystem for
cenﬂ@rlmgddumamgxcmndmamhﬁdkadﬁwkeC|ted in claim15, wherein the anaIyS|s

nodul e provides for definij.t of .an in sionr on
ool been The 18P ot X nftlad b, RhsPinifto ab Gt o ol ik Ty SFM et as
center ¢a9fdi MatBin®f11t RehehiHpalisl]yd ‘é‘édn‘ﬁﬁ%' fhef fnemsﬁnslrég{dnalncma& h@MnPfind he

inclusion region, and 15wherein the analysis nodule is defined to spatially
scan t hendlmgdnsigom m@maannmﬂananﬂ@e odeftbe ticfivetp as magpedomihesusfacracd themafer,

o i ot et of G ol HE' nRlanp &€ bt SrintlR, # Bimb oot n
t he 1gentsedn BeRIghknat e of the chuck based on the determ ned maxi num

i nclusion position of the inclusion region.
13. A method for determining an offset of a wafer center from a chuck center as

recited in claim 12, wherein the inclusion region is non-symmetric with respect to the center of
the wafer, and wherein spatially scanning the inclusion region includes rotation of the inclusion
region at each raster scan location.
20 14. A method for determining an offset of a wafer center from a chuck center as
recited in claim 11, further comprising:
radially scaling the mapped defects relative to the center of the wafer to compensate for
a spatial distortion introduced by the defect metrology tool.
15. A system for centering a wafer on a chuck, comprising:
25 a chuck including a plurality of support features defined to contact a surface of a wafer
when positioned upon the chuck;
a wafer handling mechanism defined to position the wafer on the chuck;
a defect metrology tool defined to detect and map defects on the surface of the wafer;
and
30 an analysis module defined to determine a center coordinate of the chuck within a wafer
coordinate system based on a defect map generated by the defect metrology tool representing
defects transferred to the surface of the wafer by the plurality of support features of the chuck,

wherein the analysis module is further defined to determining an offset between the center
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2020. A system for centering a wafer on a chuck as recited in claim19,
further conpri sing: a graphical user interface defined to render the
def ect nmewoanicaw7isnage of the wafer, render the determ REU/TREND/NIHT03

i nclusion position of the inclusion region, render the determ ned center
coor di naberdfatd bifethe kebwdk, andencbater ol heceafteandodtorchiee detéreninedofiiset énd esmpiter
25det erm ned of fset between the center coordinate of the chuck and the
center &Fadahls MRy,

16. A system for centering a wafer on a chuck as recited in claim 15, wherein some

of the plurality of support features are defined as mesa structures and are distributed in a
5  concentric circular pattern about the center coordinate of the chuck.

17. A system for centering a wafer on a chuck as recited in claim 15, wherein the
plurality of support features include a number of support features that are defined at non-
symmetric locations about the center coordinate of the chuck.

18. A system for centering a wafer on a chuck as recited in claim 15, wherein the

10 chuck is defined as an electrostatic chuck.

19. A system for centering a wafer on a chuck as recited in claim 15, wherein the
analysis module provides for definition of an inclusion region that spatially encloses the
plurality of support features of the chuck, such that the center coordinate of the chuck is
derivable from a spatial position of the inclusion region, and

15 wherein the analysis module is defined to spatially scan the inclusion region over the
defect map to determine a maximum inclusion position at which a number of defects within the
inclusion region is maximized, and

wherein the analysis module is defined to determine the center coordinate of the chuck
based on the determined maximum inclusion position of the inclusion region.

20 20. A system for centering a wafer on a chuck as recited in claim 19, further
comprising:

a graphical user interface defined to render the defect map on an image of the wafer,
render the determined maximum inclusion position of the inclusion region, render the
determined center coordinate of the chuck, render the center of the wafer, and render the

25  determined offset between the center coordinate of the chuck and the center of the wafer.
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