10

15

20

25

30

5 February 2007 1 SYSTEM AND METHOD FOR | NTEGRAT, ruary 2007
MULTI - USE OPTI CAL ALI GNVENT .5 BACKGROUND OF T

INVENTION 1. Field of the Invention 10 [0001] This
invention relates generally to optical alignnent, and

nore particularly to integrated nulti-use optical
alignnment for interferonetric, and refl ectoneter based

endpoi nt and opti cal netroloby systens. 2.
[0002] In the

Descéggtlon of the Related Art

manufR¥ SUHEVbANBAVEBTHOD FORINTEGRAFEDRM UL TI-USE
integrated circuits p plays t he
substrate (e.g., theﬂPigék&ﬂfkg%@ panel ) may be
processed in a plasma processing chanber. Processing
may i nclude the deposition of layers of materials on
the substrate and the selective etching of the
deposited |l ayer(s). To prepare a |layer for etching,
the substrate surface typically is masked with an
appropriate photoresist or hard mask. A plasma is
formed from an app o.rlate etchant source gas during
etching to etch th STHE INVENIIQXt ed by t he

TR $¥eld S GeGhédnkipy IS term nat ed once it is determ ned
that the target layer is etched through or has

1@08d hEkis awsntmgt:lemgmwllvm @tmdsaggnrm:nt,sanﬂ @rond pmmur}mmb

I8 as th .
RSBkl Suce BT Bl S e okl Rt ek s puydandooin
amd (t;ihlealamettrotagydﬁt@nsm ne vvhen t o termnate an etch.
o exa feronetry, a light beamreflected
PeﬁcﬁlgngﬁB£W%e@q ‘g Affonitored and 25 an etchi ng
[I)GDZ]hnItISe @ tu@{chire 8keRicof QLR IHBEC¥BLARs iARGrafldirdBitd d? flat panel

% ? n;%I itude of the reflected beam or from cessati on
friasethe sufiante (e ethe wALE piike Bl panel) maxbe preegssad in a plasma

;erée@&ﬁ?ElﬁﬁfB@r PRIEUIS gba?qﬁa@& tﬂéﬂ&{)&gl@mo%@

arti | ect ed the substrate surfa
Sﬁh&ttaiteaqnﬂyhe selsptiescttdhingotfithadedeniteq layegr(3) rifeprtpres laybif fot étehing, the

étﬁ J\d fa&eﬂg@g{ggﬁ ke& Q,?g g)ﬁppr%é # ekprh otri;]sm? of Ilearggmaskn % plasma

ness I mat e
lﬁﬁmmnthfrnmmn Iapprpmadtsetchmt smgroethshiLmlgg ef&ﬁmb @®&d] through regions
LGRS st et en Baeed andpel jLAnE
15?3 etched thly@gmﬁlhbiyreﬁﬂieg a@fbdbﬂ@ﬂmﬂé‘dﬁtﬁ{cﬁﬁé@s q'hhﬁl&lﬁtﬁﬁﬁtitoﬁfof fhe etch is
eam o1, Opri ca latiron wt e nornm (0] e
?"?Téié%fe%‘?‘ftﬁ agdhestc uﬁ‘H’Qme est. Wen optinmal alignnent
[0003) BRRY @¢Bquds A8y Hé@ﬁ Sepby &R thelat tb ?ét&ﬁx‘ﬁﬁ@g'h_ggtg Kot an

t he _transni ssion/col |l ection optics o ruary
etghoFor example, in interferometry, a light beam reflected off the substrate is momtored and

df?nateélals on the

an etching depth is determined by counting maxima and minima in the amplitude of the
reflected beam or from cessation of the signal. The constructive and destructive interference
occurs because the light beam is partially reflected off the substrate surface and partially
reflected off underlying interfaces. If the original thickness of the layer is known, a remaining
thickness may be estimated by counting the maxima/minima peaks during etching.

[0004] Interferometric and reflectometer based endpoint and optical metrology systems on
semiconductor processing tools typically rely on the accurate alignment of a beam of optical
radiation with the normal to the surface of a wafer under test. When optimal alignment is

achieved, the incident bean is reflected back into the transmission/collection optics of the
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2 optical system and the maxi num possi bl e signa
strgngth |syach|eved [0005] In oPder to ach?engFﬁP§w2007
alignnent, some form of alignnment procedure is

performed that involves placing a reference wafer on

the el ectrode of the processing systemand adjusting

the alignment of the optics til the back-reflected
S|gnal is at a maxi mum For exanple Figure 1 is a

ram.illu ratln Qr.ant, stem 100
P 3 a8 Gl TR em e

g000%] Sy sidento haﬁeVennlh urﬂ@ﬁmeat peE SR of bidghaent o dmavs pgformed
a maffr chuck 104 and VIGM/?OFt 106. The V|eM/gort

1078 OIS HRIAGRE & FRITTRRAC YRSt o theglach oieo! the RS TIRG BteBiAnd

tadRisdpl thesi@nafento S c%'h@sﬂ@rﬁll W hakk-elidetbtbdifttl B at a maximum. For
beam form n?nls ystem 0006] To gr operly align the

SpimRlg Figea Slal@a%ﬁwlﬂ%aatfqg@rﬁrph art plel rstest HGilisg pe gptical
JeQ?pouf't q%t{:pcﬁm fg{{%.e@ﬁeeetx}@{y@tre ]ibg lﬂc‘i"u(ﬁé Q?I%QGSQ @ﬁa‘?nﬂep ?02 haa/mg a

er cnuc he Optl ca beam 1 hen is em-t
ovafay chivd 164 piiche eiewfportH 86.11dE erremipat Wéfaépwaarzomlnd betma 110 to be

?z‘ax%‘xﬂ tecf o%ft(L f& él?r‘flacg ﬁf g’%%?er}gg WRE 1 hf’l‘fsgﬁgai 6’?@ 1’89111%% %S%{;% 108.
:[.[EE6] @o pﬁ)ﬂg:ru&tl%d ﬂumtptlbalﬂah:ﬁn i E(i d:rm@th@ﬂomshenﬁmmnﬁoﬂmdg agstem 108,

et ik Opiomeatablhs 5Peeuds 1 clRsBidbe ho ten's
eafteb efwehdrtREe dfii MEsdncdRatep e dititt Denall2fiEA& is back to the

grocessn ng chanber. [0007] Anot her tyge of alignment
saghTogming systerp isrrpmigdwRidedly speekine. the besar-fgmmesutim 108 is

bd}ﬁé?ed REPH %ﬂe@t@d %mé&ﬁ&b&: 8041 Jal@@leﬁﬁf?sq;en%ro hE&?tUnfortunately, this

transfers wafers into the processi ng shoul
procaduiagnistiupts senmat plogess Epeitbcaase the terﬁ@erp;e swafqréhZ mﬂsttbh doaded into

I n the chanber. This alignnent required
B PEFLSHE it

xtures and careful neasurenent. For
maﬂm:mther type néalRmpniotepsdso iarenefevanica tpxblaft eeingsbrought into

| d th d
RafEan fehiGan The ori it thd nann vERY RRRRT Mafeiring phamber
Jhotidtbe alighetl AeSurdtdly raMiYakd the ?ﬁlﬂ@t(ﬂ“@hdﬂhédtrbdé WRhih gedhamber. This
armis al |(<i:1ned wth the reference plate. The final

digpmantazuisd el eaicttditurseng corglhmsedr s Hop exanplp &t one
REEBE QL RhceSYAE RPREEH thBlard Bk b@ﬁn&&b@r\é%ohaﬁ%_reference plate

| ocati on of the center of the wafer ch

ippeditinnad phibs releéara. | The, ol emn thiee istrpanyaslbordjustaddutikthe robot arm is
Wg‘sgedevtvﬁ}hge Fqu@ﬁce P&, afR m@%o@na‘i&% éa‘?tgleacté Pfo%?a'ﬁj?ﬁerg into the

e vented in order to proper y posi
rpleft eme momyatee&such Betthesdoi knows tle lodatien olths mntqn@f the wafer

B ol A bl b P Rar R PATNED Slekod operates ang
tl&ifq\tbéﬁzlséﬂf:lmmbﬂwvaﬁﬂﬁh@ﬂteﬂ breorédras bﬂ(’jo@?%z pdsRea8]e rkfereﬂbcegmtes

of the foregoing,.there is nee n optic

BEraugh it Uy SeeRming REOCSTS) Gs e B Rt ok he rolpr @%Wra“y is only
¥¥ehtB@ UtwatE§ b bk dken bH@h U BBbvIBHDEREPlabd M thdelb@rode.
interrupted. In addition, the 30 system should allow

(9A08L Y views Bbthe Srpapiiee Hierap ¢ Resdtior auptied] alieieast Fystgmothat allows
olotlfk%l Bfg‘ﬁﬁﬁﬁ%itlﬁh?ﬁ&@ﬁn@ﬁl@ b ﬁxq)%sts R4y lb@in’ferrupted. In addition, the

system should allow proper robot alignment without requiring venting of the process

chamber and transport module.
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5 February 2007 3 SUMVARY OF THE | NVENTI ON [OOQﬁJebruary2007
Broadly speaking, the present invention addresses
these needs by providing an integrated nmulti-use
optical alignment systemthat allows optical alignnment
wi thout interrupting the normal process flow. |In one
enbodi ment, an optical alignmpnt systemfor use 5 in a
sem conduct or processing systemis disclosed. The
optical alignment sy ten1|ncludes a mafer chuck
haV|ng an al i gnment S84AMARY - T{Q¥o the top
f [
5{)9”]?&?%1%%&%{1}4? ich prg Hﬁﬁvenglnlg %{ﬂﬂ%%ég these ré%]d§ lta)I/ ]p] é)vgi}]ng an
omtegfamd msilgHuad ommnlmhgmaent a‘ystegmﬁremlloﬁve aptmabqhmment without
di sposed above er huck er . det.ect [ :
GG B aebceen gt e bhle e Gl g fom for use
Sin@Rahicendcioe &o@éﬁsﬁigtsﬁ@enalsl@sfom The aptiabalignmeotsgystem includes a
aspect, the 10 al.i nnent feature can be a rgfle&kive _
e wafer chuck.

Vg hoviseaRUeTRGY (SBHe BiEid 64 GRS §
ORtH&ifbn, aHeARFmPAE sk, WhRh bﬁ@?ﬁb@@&ﬁﬁﬁtﬁhg ah B%cﬂ)ﬁl signal onto the

addi t I onal aspect, the al i gnment feature can

talignoent feaneds dispagerhehere the et ehglsp Bpithergt detgeiop i gluded that can
R J lighRERYE LN t, th
(ﬁgetgfra C'Lﬁxﬁ)h&&d@ ?ﬁtobg& s%lllag @ﬁlkt el gntgﬁ‘izesaia pect ol Ie one aspect, the
cdipeoto featme cdnebed Isﬂﬂmwal@hmw fedtere Wt wofleeth @ okrtion Bf the optical
[Ssoo ngﬁ@[?nﬁt ?eam ée ecc::te%r’ Sinlr]aglaagidlg agp%agthg g} %}Srréeélt Ifeﬁltuée canbe a
fttdthidih&ﬁnoe ritigdneme featued caphide pf Bty a povitontdfdre. opfibd signal to pass

net h i nc emtting a tical signa ont 0..an

e e 87 b o P 62 5 Bl 05y s selow e
wWef@lchedruck. An anplitude of the optical signa

emtted onto the alignnment feature is detected, and a

BRMA Acretherfos grficalmlisameny di 4 samEePndectorBEPGFrSRS P is diselosed in a

?\Eﬁﬂ& %M%llﬂéﬂtgg&le?%gﬁ EEAnRRt Thainefod ARlude ASmARRVA optical signal
e all gnnment eature can be a reflective alignment
ﬁ)efatau rbgirhet ferlfd otegsitcal iplorthd esntendf a waferhti¢le ahn anpjifude of the

e t
Bgtécr% §1%r%arlnerrr1u(g%€eg ggttogﬁrﬁ allgmngﬁtfgaglﬁg% ekegf%gea%g a%%rﬁé&%ﬁng system is
hajasted © ridxarhizatdeawsplimdp of the deteadd dphiealojpnilc s abpgm die alignment

ass throu h_ the fer chuck t he detectopr. [0011
GRiincabdia P LRBOGR e T spRTaAPTLoqP Chp gbGaT g back t

aldbEatb) Fhth ADBY loddtdn Wﬁ‘h the BBars-EdFGRNEEM 06T apfmeRBiahdGlignment

systen1 The system includes a wafer chuck that hg an

&atugwl?éfrﬂllowﬁ 8 RooB Of the epiicat danal fpngsy theough e drafgehigido the
bigur face of the wafer chuck. A beamforming system
élsposed above the wafer chuck, and is capabl e of

EWﬂl]t Tnragy additionsl probodimenradysiomtindiselonsd Srialjamas p robot arm ina

ge%?ct,olﬁrd Ctor p“}oc%lsél JE& r’I(ﬁpg% sted] Mblufe aqg’ﬁér %h&l&@xgﬁﬁg an alignment

erence attern di spose
feemterlategiamdanto mhe wfhitet dighe ©b eurfeab D@iﬁlmfer waifckr A eam-forming

B BraE dP ool R R vt ek, B ts AR S Pl e gl HRcal signal onto
ﬂlgﬁhgﬁﬁﬂﬂﬁfe@fﬁar& e «0igh kieabbot arm, a robot ahgnment wafer havmg a reference

pattern disposed in a central location of the robot alignment wafer is placed on the robot arm

and inserted into the processing chamber. A detector that detects an amplitude of the optical
signal emitted onto the reference pattern then is utilized to determine the alignment of the
robot arm. In general, the reference pattern alters the optical signal such that a center of the

robot alignment wafer can be determined relative to a center of the wafer chuck. For
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signal emtted onto the reference pattern then i Feb 2007
utilized to determ ne the alignnent of the robo QY
In general, the reference pattern alters the optica
signal such that a center of the robot alignnent

waf er can be determned relative to a center of the

waf er chuck. For 5 February 2007 4 exanple, the
reference pattern can be a cifcul ar spectral reference
pattern th i ncl udes a l.ur f and ass fi

HE T SR R P e T i A
e@ﬁﬁlltybﬁ"%@xﬂﬂfé@ ffliel g kepatatLLRBMENIESK tBE paAteth)iIf Us example, each
wavel engt h. Anot her exenpl ary reference pattern can

bandpass Rlelris egperedata ublatl? wRYRaoRR APREIEL RIEBPROpIC{RIgICE Pgttern can
olge eplllrfeﬁy;ifp@ﬁux%fﬂgﬁérﬁ' 'Elﬁ?mblrdd% a ﬂhﬁght?lo?’aﬁbuﬁr Fpeuf R b A é'—lf)ng a

travel he robot arm when the robot arminserts the
r ditsotioradi t@mﬂmﬁ thewelfagprn when the heboparoigesssi Hig retres alignmentngafer into

tﬂg r%gg'sgm? Sl? gy}"ﬁ ?}'égse a J:ur eg aI n'uﬂff Rhe F]Re%f S&Etﬁfeq%Etgrﬁchn be

ura
a.pemdmhet ipdtde” lalpmramﬁofﬂlrfeahratphﬁmre Ipatoalmsdeamg ﬁaﬂieamldhldmg a bandpass

filter centered at a.uniq wavel en her ects

Ll SEnol gt iaus e Ll Bivciar Pt sdmetighs o5 BR BRERfon v
fieodthd dpafetd fréttRGoIEH AL H4lled @8 ibin, @Ren inakRjandtion with the
conjunction with the 10 acconpanyi ng draw n

AP QRAREng AV EEsvilysigtneRanp & ef‘ﬁéplﬁﬂ}er?élfﬂbllpgé opfhe frygntion.
[ Event ion. BRI %ﬁﬁméﬁkﬂiﬁp% %\%% [0012]
The invention,

t[tmrzp The Innwlobe@getb@ viidBitiser @dnfayes thatd] aackest anlaerstood by
description taken in conjunction with th

follow n

AREBRISA %an@ leriggrrrguptiqniaken i priupstiqrotisie ﬁvqgmpénﬂng dawings
3, GhRgramillustrating a prior art etch system

utilizing an optical endpoint detection system )
QU BkTigpieduis & dpgras Blugiiating apierHelatadgypm é‘ﬁlgﬁn& gisprdienl endpoint

'aé‘t‘é%tfb‘ﬁ %gerhnt egrated nmul ti-use optical alignment
Sys sed on reflectance, in accordance with an

¢fdpFigent? ioh diagemnxhewingtan etch\‘zmhﬁtm baving2® 1{1@9@@}1 nfltgrusesoptical
TR ey R e Rt Gt R SR

Qivedittoansm tt ance, in accor dance with an enbodl nment of
the_present. invention; [0016] Flgure 4 i s a di,agram .
{00 EFiguerriye dHERRROW (P B A sV G viNecg e dalcs BTu e optica

@ﬁ ef dySiBfiEAALedldAfhiRiRAlde! i acdoftiaBECORKIANG R OMithdht Bfthe present
odi mént of the present invention; 25 [0017] Figure

mmmn@na di agram showi ng a circul ar spectral reference

ORGSRt e A BRTEh Ml e ot
alipnertt fomgtion§189 18 hecbidgureaviBBani esnbadmeagcrfahn whewni ingendion;
fObP‘ﬁ%igL%g gl[\tisu . glagr%rtnts (r)v{f]lnfg Qeirsiis specttral referentc)e Itaattern for use with a
robot alignment wafer, in accordance with an embodiment of the present invention;
[0018] Figure 5B is a diagram showing a linear aperture pattern for use with a robot
alignment wafer, in accordance with an embodiment of the present invention;

[0019] Figure 5C is a diagram showing a multi-line linear aperture pattern for use with a
robot alignment wafer, in accordance with an embodiment of the present invention; and

[0020] Figure 6 is a flowchart showing a method for optical alignment in a semiconductor

processing system, in accordance with an embodiment of the present invention.
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al i gnnent wafer, in accordance with an enbodlnquF% 2007
t he present |nvent|on [0019] Figure 5Cis a dlagrerr'Hary
showing a nulti-Iline | i near aperture pattern for use

with a 30 robot alignnment wafer, in accordance with

an enbodi nent of the present invention; and [0020]

Figure 6 is a flowhart showi ng a nethod for optica
alignnent in a sem conductor ~processing system in

accordance with an enbodi ment of the present
i nventi oDEmIkEIP,DEﬁSC\RIHH@N OETHETRE BRW*‘MMMN?S

dﬂdg%:fosglgg Ro1r0n ésr'\]{lBloﬁl ee 0L a1, I&Leﬁ{ﬂ% d]mlﬁ‘{sl dise, p;{ 1ca z}‘llgnment system that
adliogs optidal slymtrenn wikteit reqﬂul ing\ie @piniat ﬁioc@s& tﬂgwm% bt interrupted. In
w thout re U|r|n t he nor.mal ess ta. be )
P R ey o e ssP i BB Remper Gbol fligdpeaiiont

| Byiehd RAtiak bONe PoBdRe EhahMPindatahHaremndduld. tTh ehétfolfowing description,
requiring venting of the process chanber and trans

rt
rAYENGTQs spesificristarldpne ook forgh s fpRIPEAS 2 thetavgh gudtstanding of the
%)?&Eﬁtflhvcénfl&l ak 91 Y HpReht ﬂ&&etvgr tbrRHBE] fQh L5 PWaBe ?resent
hor ough understandlng of the “present invention.
\Amrehu@rema}ob@preﬁtced wobey seme oralion gheskspetidid details Ha Oﬁm instances,
t t

é%?rlekné?’g gﬁcgsigg%)%léésvg lllgttr;lleegl? ?SC dsél?lg Id‘?&lj‘ﬁl clrge?%ﬁWotung&'éssanly
iohstuentbe presenmivalventionown process steps have not been

SRR et o Eadihed inloBhar B P ot A B s & Cpethoving an tch
desah DOEshvidy dhefitBEated mtnhfeud@ lobf¢al alignmelr Gotem l%sédsona'eﬂectance, in
di agram showi ng an etch system 200 havin .

PEROBTAGR With #r fralodiacat gipe eraﬁenémvaﬁ%n {he ?ﬁgll ortepdiddndyles a
bRILEChANSS 203 RaviRGCREHBOIE S0oMridh AlerRARAD 0B The Qhfel Bifick
present invention.” The etch system 200 includes a

prebdesan aligambridearg, Wadh indligire/? sw rpdectivogd@naeat faatggf2d2, to

?alallﬁzhe gl@g‘l’lmllhﬁ' tﬂ@p‘é%al %Qé:lﬁ z 16+ STHeW%\#J E&‘? Zmll%kvlls an %l beam 210 to

eature ure I's a reffective a
betinsmétted bAto th@surfaafmﬂ the ebfer dluplgm\%ustngon‘beam&oopng s:sestem 208.

A28 s e £ 580G 2 e PR B R B e 0

70 4eri&i rag o ofrB@va feOEHIC Q04 YHie&ﬁﬂleZﬁ@e allgbﬁl@ﬁ:f]:atlhrﬁ 20he parallel with
nbodi ment of Figure 2, a small ctlve alig

& sirfce obthe wafer plickg@4i thps mipcki Heckgfi g W?ﬁ% on the wafer

watetos hiieke #Rdve al; %ﬁméﬁfﬁea@&-‘r& byEcaal Hegﬂﬁ%ﬁtumfng @tplrlfrﬁnﬁ d2different
Is parallel with 20 the surface of the wafer chu

techpiquen U one Ainbediment: the reflestiveraligmara faaivee %l%mfféme@hy polishing a
%‘2@ é‘%{){? n the Igli'rcf'el%e g@fl’le w-crllle‘? chife F(|2@5} Fd B’e%nﬂ)l lhg rl??‘lgg erﬁlﬁﬂld‘l@n@ the

‘be created using a plurality of rent
reBedtime gligmenent faatoree’ 1@ wivolek prfélnlued at hiee gosfipweis rageon or as a
c%ec]gg)n rglt aEtg Zt gur f-rzellé)nslofs ﬁlrs rrrnea(l;l egr¥n X olrell shi %gn%q is Scﬁggl o the
ﬁffﬁ)@tdf thel wafttvhaclerddotiugzdicing éiﬁtanﬁﬁctlloﬁ mklt via aﬂﬂﬂtlgm_r]jehihmg of

eat an be polished as one_.conti guous reqi .
vt Sk S g iedhiy SRR BYROcD ! SO R Qurih fabrication
Hubthér, B@aﬁh@rchuqumftara@ 13Re B@hRKkicAdivdlptendd ek fefedtRe alignment

feature 212 can be fabricated to have a long effective life.

[0024] In a further embodiment, the reflective alignment feature 212 can be a small cylinder
of transparent optical material, such as sapphire. The cylinder is embedded, using for
example a semiconductor grade adhesive, into a recess bored into the center of the wafer

chuck 204 and the lower face of the cylinder can be aluminum coated. The adhesive and
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surface of the wafer chuck 204, thus reducing .
contam nation risk. In addition, polishing of th
waf er chuck surface requires a m ni mum nunber of
addi tional steps during fabrication. Further, because
chuck materials have been extensively tested, the
reflective alignnment feature 212 can be fabrlcated to
haveda | ong effective life. &) [0024] In a further

iment, the reflective 21
AP T oy P Erids 1 EEp e e PE theg oY P e
Stihind® 8B RRA tHe@roctitheGyibihbeleTo hoie fHeade eth mth]lhﬁ @oaftmg, the
exanpl e a seni conduct or ?rade adhesive, into r

%P@éf eIC?ﬁ e ytiised Wik therlumHaImpBecarse thaigEpctyp @dﬁﬁ g? §aﬁ%h1re is high
| B 16 BB GiRAGH! MUE! B aRORCRAHITIRLION EOBLET thellYfinder can

5 February 2007 6 sapphire serve to

ﬁﬁé@ﬁﬂ@ﬂbmgﬂahumﬁﬁmwﬂ@@@t|ng fromattack by the plasm
Rure h ] |

jﬁgzr?_ﬁ proPelll gﬁ :}ﬁ’? ?‘Pg c%ﬁ?g@rﬁ?‘l@gﬁnﬁteh ﬁi)?l éhggegﬁlf ﬁ)gl’ﬁﬁl sg)&’em 208,

smnimcatl@emm(bs eutittddicnecthevieflbaive atigreneak fm’tumﬂmbmdhmseface of the

tiv |nde hire i.s hi enag
R e L e
|b@Mﬁ-‘Torf‘rﬁ€gesy§’tfemt2bS g€ekdl fdRideCalight Sothes etma\aeigadddmnon mechanism.
produce a retroreflector. [0025

h
Bt $reHIPlep ahPRtisaldibehTanbeYsed e mqVW@TI@EQ ﬁfi‘¥lnta m&@% f}géfﬁ?n and

%Q(ﬁher 2}!"&1 99& cﬁl‘?‘{)e &%@m Rd&vd tBe ﬁ%ﬂt%f&@te@ Ko théRflective alignment
ive alignment feature 21 he surface of

t he
\fmrm 2 Prandiprovids taneeivas lighhioa lishedtestare Bhegrar-forning éystem 208
&%ﬁ“& %g’grﬁgtelﬁ%? g let!ra]% %ﬁ nghzﬁ ?ﬁdm T{B?zseg %@%ﬁ%ﬁhﬂg?emﬁ utilized.
t[il!lZé}:Inl thig nmandraailgamntwttﬁdvﬁara»i(anmhgagysram 2@§tcarclm urfdpltﬁ@qen at

SRS Sk R IE et PP GLRg warrtes cen
bf&ﬁiovle dvblet;ﬁm @l’iHah@gﬁlbrﬁ of gld bEdo-fortries syetbine208 caredrift as a result of

nment eature 212 an vide the receiv | L ght
yihragion phike PEpSess €pasRber aEReBICOR R PRTTAIGNS y4CRF gﬁg‘eh‘chﬂ

hiondfthteigd 2‘1@% Built H& thehhRetivdk bog e a?ﬂ'gﬁﬂﬁélt off the beam-formmg
maxi m zed at all wavel engths being utilized %
$iterh0s cmhmheckeél fog PYRETRIC, G1ChiRS AR i BrlRRdsg: 9%&1% ﬁ?‘Ch time a

%Qf%xt‘ g%ﬂ]é%(ged%{ Egl%%gss% an]br%r %W'iﬂe%m{icﬁ MR i€b£ and thus the

Sys i's | suc tween wafers or during a
wit@ive e§gnnnefeaturecii@roan bemtsed Ovadign therhsamtfhening pygiempziis.

the b f t ‘
Bl R R P BB R L Bt o
%b@h@nﬁi a;l%_emam&en bdvar ?méﬁﬁmffe;cgfpe?ﬁmm feature
i S hui | er chuc
OV B b OGYEPERrON L b EGEREL G tenment

RxBFAkLL be 8RANFIUAB 18 a 1RERM Jhwinglaaaedadystdha00 heﬁmngea’ﬂﬁhtegrated
time a 20 wafer is unloaded fromthe process cha

mupi-use pRiicakaligpmgH Frsep based gn Bansaitinge. i proofdaaee wit an
J@J od ea* YEhhlcAMBEnthE: amlﬁr kR SRARMDS Flalg'iﬁ‘éjz ttﬁ’e @b gRtem 300

mforhmng system 208. Furt’hernore,
1b@acﬂnsfa@rqqe$sg:hgty]gqr am bmmgfewgw eyt 80P ik m\@:@fpr chuck 302. However, in

the érgg it rBer{t r(ggFlgur% 3n§1r %k’er RER%882 includes a transmittance alignment feature
304 to facilitate alignment of the optical beam 210. As above, the view port 206 allows an

ebruary 2007

2
nd’¢ sure that no
AR a’}

optical beam 210 to be transmitted onto the surface of the wafer chuck 302 using a beam-

forming system 208.

[0028] In the embodiment of Figure 3, a small transmittance alignment feature 304 is formed
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fl ow because the alignnent can occur between waf er

etch operations. [0027] In a further enbodi ment Sof fRe 2007
present invention, a transmttance based alignnent 25
feature can be used. Figure 3 is a diagram show ng an

etch system 300 having an integrated nulti-use

optical alignnent systen1base? on transmttance, in
accordance with an enbodi ment of the present

invention. Sim.Jlar to th em of Figure .2, the e
Dt G £ Db U T BT 1 g e Dignment
Vie QW08 s ;;’afi)eﬁleawdh aae\@axffwe o@‘hié@d@fé’p QRuckHoneN@& miniitking fhe effect of
enbodi nent of Fig waf er chuck 302 |ncludes a

t hax g W%f%rr%léheawf@h%ﬁ% 392eéts dhfustrager 1@6’4%%3 AT PdRe
adn@RTBRLe 2 %mtngrﬁ Rk 664 is REAMA Blfle toPSuRRE Ve ihe tWACer Ch 8N 302. In

port 206 alllows an optical beam 210 to be transmtted
ordtlision relighti Aétecter 396 it deupigd focthe tinseRitagopaligamay featyye ¢ via an

];,O%Elc I%elﬁl()% %Qt%mll[taglgggl aﬁnmgnlt t@ﬁur%?@@ i BR a?écnt Ez'a&Hﬁr’?tlght

tran ance nnent ature
frogtageds rFelfeatar yha Bi05vs lighi to i Itrensrnemdehrouglgih@ rwa&fr chipds 302 when

fer C 302. [ nt, the transmttance
anmgégiﬁ?é&%ﬁRnﬁﬁr %#QF with the surface of
t[b@zw\%e high iasp“elst raﬁ)@forctebuﬁ: dilmdiﬂl ekanngmtth @c esfsélﬁﬁiﬂy @brmal to the

h f h
TR A T A N

aﬁ@ﬁfrﬂ&@ fe%%e B@l tBQH ht §Qedt¥S06 QR tBLdptiea givef 308harnwak®properly
chuck Ition, a light detector 306 is

ebgpihe @pml beh@ zlroamgmdt fiqmtl@ beai-dorming syptemt2(p chapticyl bgam 210
asn e 1%9& br@@ﬁne t%agﬁﬁlttgrpc% ahéﬁﬁentt f‘e%?cni(ﬁtoﬂ%: ?t{a&e&ﬁ"mafer chuck 302,

ture transpar ent vacuumtu ght
é&p dight sr@all i® trﬁmantmardethxtohgh tha Itrhmmttetnpgtitgnmnttfeature 304 and then to

RTS8 G B R 1 s en s

Ahjastbd @hil asabt trdrﬁﬁlit&dftlﬁ baghStranbeittoeiat gdmdne foatu?d B4t io maximized
be essegélglLé normal to the 10 surface of the wafer
2415 odf

ericKavs § WileSght to be transmitted through the
{0030 AL b8 RBCRignAbt SR R Mbarh- SeHikigSsy 384 209 cdr® Unidetfdken at anytime
detector 306 Via the optical er 308. Thus, to

phopteeiph suitery A0Q i édlppBecanse tbeeta%ﬂzmn@rﬁhg{lféﬁltff%w pffbis built
91?@{9 fv%[f' cﬂlgzk%gtﬁ&l%gﬁreng&%e%ﬁ GBImiREA A chSbe checked, for

onto the trafsmttance |gnnent feature 304
enunigieg eshrtineecewar is heloedetle rHanhe ek wBD the refligtive ¢lighment feature, the

%@ﬁwﬁ% al%gé%{éi{% Lt 62;011 hﬁ E {)Q Foﬁrﬁirﬂg 'ggésttc{n?ﬂ?;’z?to be aligned
dahae inémipdiog tHemotg ptdcess\mmeca)humk aB@@:\enﬁ'm occur between wafer

beam form ng system 208 then is adjusted until the
?W%ﬂ?“??ﬁﬁsn1tted through transmttance alignment

f00341uh adddén tosfaém%tlﬁ@ ARAmedtof delbeB\EhBMOLyBBmD e M@nsmittance
ut|I|zed [ 0030] above, alignnment of the

Higamenideaingg 04 gan @mﬂ@e@i toArke Nyt measyrenreniyihopaipthe
%%UBH GaftC iop Xfa‘hﬁﬁ@ #0nfrsted QJe@crunB%%%@eci tB €neasure the

ansmttance al i gnmént feature 304 is buil
temperature of a wafer. If the wavelength range of the optical beam 210 encompasses the

infrared spectrum, the transmittance alignment feature 304 can be used to transmit infrared
signals to the detector 306 via the optical fiber 308. The infrared signals then can be analyzed
to determine the temperature of the wafer.

[0032] Furthermore, the integrated alignment feature in the wafer chuck allows the beam-

forming system to be utilized as a metrology instrument that determines where a robot arm is
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20 into the wafer chuck 302, the alignnent of the
beam f or mi ng system 208 can be checked, for exa%ﬁ?@@aw2007
each time a wafer is unloaded. Hence, as with the
reflective alignnent feature, the transmttance

alignnent feature 304 all ows the beamform ng system

208 to be aligned wthout interrupting the nornal

process fl ow because the alighnment can occur between

tch operations. 2 0031]. I n addition .
W@ewq &eﬁafww thg ?E@mﬁﬁﬂe 8@?% E ]swrreo‘*rlﬁ? H&gg%'ﬁlém'at%én etch
t §3RHM00 HLANRE interdt SN IBGarth @RS ﬁl@é‘tl&l@ﬂ'y big a%dr&dné@ﬁhth an
to take transm ttance neasurenents throu

proRpdinpgng pf theyprspant inwertiopx AR eteh sitsia 4%@%&(@&1 2 §i3e ehgkn204

Ciaf; P& f

tlﬁagu{%a gﬁ@%a&a al?%lﬁr%g{ %?t{u{aﬁlén ggt ot Si@hﬁ&e‘g ?né?lfter f WalBier chiick 204.

ehcdaspried @Bowehtéle integfrated @ttnmp@td‘@amnﬁol e teragpBeeiancaglizament
ture S '

b IR el B e hol B G SRR Ay RS

3&80r1b&'dh @ith ndferaneedo § lgreaii Sintehlm casenthd mt&g!md:@zzlgdmemtdeature 402 is

AP AL pHET TGt L N G bR L e geiden

vhedl t6€hd @Krfa%la loﬂﬂﬁ wae cheamo4.f Arobod ghgﬁm&hemfemmavmg a
utilized as a netrology instrunment that determ
(0}

vipfEteaceaftEAO6 & Rirged oBfohayiobeirym 26 Fagilfeisligpent of the robot arm

r4@k aﬁ"hé’ﬁfetr&lcg P& et en@hily RorRE & th6 BaHGA] argal SUhErobol SFignment
ramillustrating an ‘etch system 400 havin

|watf@g§ 4t cbne stabedimenh B rehohalisnmieniivalert94ican Ye lopged into a wafer
d r

AR AR il e  BRAENITER bRl b R Gk cassepte, the robor
aﬁﬁm1mammh@ummepnmegmngdMakQ@hnent feature 402

one in the cen 0 r chuck 204,
DBt o gyt o St gl DLG AR G i o ek elies i
e@Aroaiedt. BREdSE the Megravkd Q[g‘iﬁﬁi&ht feft@@1400 of @8 cabsdifmbie df the present
with reference to Fig or a transmttance

HVeRindniorpedin fhecegier 7o hiep el eroar s of e center of the

R BHERIcB 204 fre Rh&WElo RENEter prestiR §@feat &hcathpiBNbeam is aligned
feature 402 is wutilized to align the beamformn

wjth thermtsgreted ehgnmank Eawp 10208 ﬂéﬁp‘tuif feest ofyedanchacki 206, fg% piptical beam
Qef?{ﬂ@%ltlh%zi th Ia?tgc?tlfﬁef lgg iofl ,fof Ehg ?efgi%lfxc% é)faﬁg}lf Qb6 8Pthe rotfdt il %nt wafer

| gnrrent wa aving a erence pattern
#6&4 plative tnteoter htthe ebfst clarck2a4 Sntperticalet, thetraference pattem 406 on

s Ry M A RRCRT el IF P BT PR b s
fo@daRtlar wigrahe tentovaf e réfOdéncel ﬁattaﬂGO&,l’ﬁhG) tenve ite, cehtheof the robot
robot al i gnnent  waf 404 can be ded in waf er
dizERen AR oF 1R ARG BhETBBL e QG O ar or
ﬂ)@ﬂzt]fFIQH&IWSB@Iﬂl@frat@ IBSRE rFerchdt@att@ROhat AR ML Lblized on the robot
inserted into the processi ng chanber 202. 15 %0033 In

dignaeritvady SPénfiskree A p SRSERUER IR FERpwscifah geference patiern
SRRt use \ggh b F@oopg rn% vOzQ‘er ﬁl%%&&@ﬁ?@%th aﬁ@r‘ﬁ%’cﬁﬁeﬁtt&? the fpresent

I ntegrate eature 402 o he enbodi nents o
inmﬁpm.e"g}amrcular spectral reference pattern 406a includes four quadrants 500a-500d,

each having an optical bandpass filter centered at a unique wavelength. Although the circular
spectral reference pattern 406a is illustrated using four quadrants, it should be noted that the
circular spectral reference pattern 406a can be divided into any number of segments, with
each segment having an optical bandpass filter centered at a unique wavelength.

[0035] In use, each quadrant 500a-500d transmits a different part of the spectrum of light,
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invention is fornmed in the center of the wafer chuck

204, the coordinates of the center of the wafer FéRYER 2007
204 are known to the wafer processing system Once the
optical beamis aligned wth the integrated alignnent
feature 402 on the surface of wafer chuck 204, the

optical beam 20 can be utilized to detect the | ocation

of the reference pattern 406 on the robot ali gnrrent

wafer 404 tive to th f th
Se S oo S o TG e chk

rwRet tha ls%&ﬁﬂ%tan%f%?hﬂﬂf’ecféﬂ afue e§uoa1 deafnl iaditQ8s dnfeqlidl@mount

Vﬁ@ﬂcal eamthat allows the system to calcul ate
eachpandpasstfdier, g qepter @féh%@lécﬁ@éSﬁp’é&r%lé?fﬁrew@attgﬁ&%a is directly

%@Ptﬁe E‘(Ql%er%? ﬁlte%afé? hﬁc%e dtl%p@fse tl?t! épgaf'ﬁ‘f‘%la%@fo?{heqf ﬂt de'te%ted in the

| ocated relative t e center of 'the wafer chuck 204

ZEstlpzﬂ (b&h]l uﬂnogm the oﬁi@st@Bthue cbnigrtof dteeivelni spacital eefeseioq pettern 406a

| |ized on the robot alignnent
i fi{% ?)tlf ?:cenﬁefé’f@ W s?r%h &lEagr am showi ng a circul ar
9pe3s] Fidurd 55 eraemugarmﬂtotmrga hrié@ﬁfpe]ftm'e phitseEn U\ﬁ)dbffoauseahﬂnta robot

l‘/jhgg]nrrent wafer, jn ac Gor da c 0& n_enbod % i
PSR I FrORSeORL SR Ermeg) o D gpertion. The linear
rag&ﬁfr@%@npﬂ%b HcuddOD e b6t dirdeisr {peithres BIEdiHANIS along the direction of

Oa- 500d each having an o tlcal bandpass filter
éerelof thg rehot amyhepieserEnedheingetRliSMNET SHER in deprocgtning chamber.

3Q tﬁ&%?&traﬂgmﬁﬁft Qafh &GnfeAtd ﬁl’fﬂhé’@r@@eskﬁﬁ 'cﬁdn‘rb%F rted (ﬁglcal beam will

usi ng tour qua rants, It shoul be noted t at t he
phssdlrbegh eapleeirquiar apeem@r@ﬁ@ed pitter eaflaciddatodkmddirstor, when using a

géf%ct%&% alfllln 19er§?éénﬂéj nge ang%&g(/ﬁ’thﬁv\qdn@mltﬁﬂ&mly gder and optical

an ap ter cente
ﬁbeqummsm@wetkaamgttﬂance[aﬁ@ﬁﬁ@nt fatwse, each quadr ant

0 tran mts a fferent rt..of . the s
9%991 [tinestoBt iy Bl TSk BR cbreh ob p R G iR irutar
hpRfie0302ti§ paRsIA oveale dllphaidaifedtie. Thé gnprande drelat demeteanpeak is
e wafer chuck.. \Wen the _ spectral bal ance of
a@h@e’rf@a CPIHeTi @ CHEHIFTERFTIBR ATR Pasts Ut dke aélﬁn@a%ré?a %ﬁ&ﬂﬁower
a{r:lrfs@igg oPARHRBS Spcriutel b fpa§steov%f3{111E @ligrent REtued. rAU @bult, the
spectral” reference pattern 6a is directly over the
wbnt dignuentshgenadnesaloghirctke p@tmmt@éobqt Rlgrspsat yeigr in two
c
SR OERE e Aplp o BRI e BrtaBoaty QL CFG 1REAR acouracy in
asl@utgrthﬂ robexfaemenaleplp dintseofiind0 Gperturepateing sart beutiliged, e described
%é %f th e fer Cchuck [0036] Figure 5B is a
%fixéw RO %ga 93 hear aperture pattern 406b for use
[0084] FgurobOts a dhdraf REGWinga brilti- hmenhr&o:zcapedaﬁ (pettem #d6catbr use with a
enbodi nent of the present. i nvention. %tl;tg
toBelraligRmaeT Jafesy i aopopn & it A bgd s ol presin Eypnsion. The

lﬁﬁlﬁ[ﬁﬂérli%@ara Q8w %htt@rﬂ 408682 Wg v Mgy biehesH dpe@irk Battedds SHda-504c, each
travel of the robot armwhen inserting the robot

inplngingre aeriopaf erculan prsriptes SPt Biodgsialnge disaditsetion of Agveljpéthe robot
a{rﬁhﬂ% n%s’elgﬁxg'%{yromf Cnmhedit {N%leirnFoetge bﬂ%é&sﬁx@ @ha%t%? eﬁlsd'dﬂlﬁon each

tical " beam w | pass through each
lgieacapkdure ppitart 51046 Baisantered Whlean epsichldhendraaciliter gentdred at a
en using a reflectance alignnment feature,
u&?quterwﬁ\‘/’elfm\/\% the detect via the transnittance cylinder
[00BY] @Btabedd, the detector detects a peak in the optical beam signal as each circular

aperture 502 is passed over the alignment feature. The amplitude of the detected peak is
higher when center of a circular aperture 502 passes over the alignment feature, and lower

when an edge of a circular aperture 502 passes over the alignment feature. As a result, the
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fiber, when using a transmttance alignnment feature.
15 [0037] In either case the detector detects a3geakary 2007
in the optical beamsignal as each circular aperture
502 is passed over the alignment feature. The
anplitude of the detected peak is higher when center
of a circular aperture .502 passes over the alignnent
feature, and |l ower when an éﬁge of a circular
aperture 502 passes over the aligpnent feature. .a

iR @1151@%5%@6%@9 calpylgis Rerosisgr 8@#}? EoRt gﬂlmﬁa‘i’@tlﬂ gvo
gﬁ%bﬁdng RoRfthd RRpIiORAhodl49R BBME op@habbeatdtidiad 20

Irections fromthe aqglltude_nndulatlon of the
dpe40¢ & adsiésiom i gendpass Titeisiseyasing sachdingrraapyrtyrp patiern sfifiarp@c can
t.he..r. t ke [ ,
SATHIRAT0 BT Pl f el R AR pure pamn 504
refierie ceted ot the gmtee ob@Be rdf@@B8]pafirgdp@E B@githe diragtiameldravel of the

showi n nulti-line.ljnear erture pattern 4 0

St e Poestia b gl Mg ARGy 6 (R 0GB p0 pech

%Blf(tﬁﬁﬁlqg{eﬁﬁlé}_{snﬂtﬁ aldiferdit psesttthé spéethin onlight vehidbthen is reflected from

mul ti-line |inear aperture pattern 406¢c a plurality o

loF Hesmitgdehionshthp altlgr@?%fesf@@eeﬂéb%(?fe{eg’eﬁk- Henes, Qi tréf balance
?fHe?%hto(fete%’[eﬁ GiHhd BF%FB&H{ iB8icaAné Brfgt bf tHE cehke@ BYtht Reference
Irection of travel of the robot armwhen inserting

tohitern dQfstrelativagheriorthe eates of thawafer Beickr ocessing chanber
|[6b4’i‘gﬂ1' g fugﬁera € SHimeH ﬁl%%feég@er I%H&% CQI?}HtCﬁlHQ a Eﬁ@ﬂftﬁ%ﬁﬁts normal to
vered W a andp Il d at

I'S” CO\ n optical ass ter centere
she dimttipmen fivave béthg réhot th {VEG38ertig thhwbet alighper staéas ine the

detects eak,in the opt. bgam si I .

BrEs iR PR s B et D BR Bk R Ren A0 f 3 etenacs
E@RInUAIB: frobh Bnddtgt td el etherd covbre tidgilealite df giaakAd the slits gloey the
when center of_ a %;rcu

Rk 5L P R S0 PR ERE 18n M et
61 thE Uptital SRR thef fisSRuUPR B RHts QU@ Filté 8 d adat g heRNEnment feature. In
feature. AsS a result, the 5 Februaré 2007 = 10

V]

bot
gis wermen thesipaercnd dasrer wvay dengih Emthenps dfitireddo clgoffet to the

A USRS o}, e oo s rvopic

p&ad@lifokmitaddi ti on, the bandpass filters covering each
aperture pattern .504a-504c ¢ tidi .
i A S R R
fhéﬁl hﬁl@dgd kd %ﬁﬁ Blighpent cooelipadstte the r@ bontrobsyateinc HFor sxample, the
gcated at the center qf the reference pattern, 40 .
Bfashge fﬂéﬁ%?@é&@%ﬁt ¢t ingarndi o RETTIBRG1S B tpapecton
bdos@hdidsndn tRe bﬁg&ﬁat@i dn@ PrRded Y@fhe oot dhtohg/stem. In this manner,
processi ng chanber. Each bandpass filter, trﬁnsnits

disnmenterftheyabat apn camie RepaERsdIRHIGH! Yerthg CithRRE FraRsRat ?Tioéule or

%@Eﬁﬁ&&%ﬂnﬁk.”‘ or transmitted through the alignnent
eature on the wafer chuck. Hence, the spectra

19643 rigure 6fs 4 fiwvdhay shovdes emedad PO oneptist ligameriéam
L
i@beigisn. In an initial operation 602, preprocess operations are performed. Preprocess
operations can include, for example, embedding an alignment feature into a wafer chuck, and
other preprocess operations that will be apparent to those skilled in the art after a careful
reading of the present disclosure.

[0044] In operation 604, an optical beam is emitted onto the alignment feature located at the

center of the wafer chuck. As mentioned above, the alignment feature can be a reflective
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[0041] In a further embodi ment, the reference pattern

can include a plurality of slits normal to t he ° February 2007

direction of travel of the robot arm when inserting

the robot alignnent wafer into the processing

chanber. A continuous optical filter that varies

transm ssi on wavel ength continually from one edge to

t he othﬁr covers the plurallﬂ§ of slits. As the slits

cross the 15 alignnent feature on th er. chuck e .

cﬂéugn@amt feftyymar 2 TanspHtgF et @amER Ay %f%féha%% P]é%f&i‘eﬁggam 18
ngézfpaangf il th§ 'S&HBQE of‘ fﬂ@%aﬁ@@@ck hheuginititee: tﬁb biféct aNkhving a

reach the alignment feature. In
rmfamn, the Wefeugpek. éﬁdﬁspr@hﬁé wilherolereaerfo Nigur e tt%e T@Q?FUB% alignment
Klae%yl%r:gzcglg bl R nﬁgci ts:yu;Lo%fSlﬁn % fnal reg%n bR%he sh8ide 0‘?@1@ Watd rHmck to be
tageousl'y I'S reference pattern can be utilized
rsegathdbeas boh smhie c;dmﬁerocﬂ ltrandpei@m qpnpaﬂ cmramrlay SuchQs UL RS-

EH 615:]1 2“ 8‘%’%‘40 1“}68 l{a%t el?tg iee Iaggn fea ?1?0 @ 11?1%8 %%pel with

ahd GRMABNGT ROV dhatig Shus emmmurgomtffeemﬂhmhg 8 yafee om tHeovafer
exanpl e, the reference i ndi t he

tt ind
CSaR AP T B TN BT bE HE ff BT g G o B o the
Q&g&%}lﬁ]&t 9 a&ﬁtﬁbnt DEPhiRBeaBNR ol R B i tRhGMIeRR alignh&if feature via

ot control system In this manner, alignment of
heptiabbberafhe tansmiftanprealfeomerideatiue FotE RGOSR High high
t he ra rt
oA AR LR o B AR GSS (GBI gl yhen the
%eﬁn@@hmanmamugmnanbwﬂmnai sem conduct or processing

gg@tggm oﬂe?a]ﬁlslgﬁgé %ﬁnvgq%ﬁygg%% %q{w ﬂ? gmgﬁg %)Ptggh%%x%lment feature are

RERHREQCHHREN QIR eﬁﬁeﬂ&ﬂﬁre alli@mn:ﬁf feﬁltﬁféﬁ‘tﬂle optiicpbeaness seflected from the

ot ﬂeeé&‘\tz%&ggfslm%g? Qfl:ngg lp Y 60 gle%fraz} rg%{g%ystelgn gg%ncgqqgggnent the beam-

P rﬁ?;{gosg%ﬁl RELIFhIIRIRS 2 liBRsoMcé hndaElighp PaERiBh nteohafnimsa:
S(L ng?he art aftaelrg a?ocarerf ul lgEItllrDeadl n% of th .

pxasude an gpicel flequcen by woed g Providokleh fr the pragbiprming system, and
ﬁ)&tﬁ%%hn&?ﬂ rlcn %Tt‘lste& ﬁ)dxe?é]%eﬁdéé ﬁ?ﬂt ?éﬂegt@min t%éseéﬁ%tﬁ/e alignment

oca center o fer chuck
fante menfoufb@fhe rectitved ght ¢paneght déteciery r Whemysingeragsmittance
flec bruar i
RS Tt O by B} (SRRt e
alrfage betht wﬁ&atlurce to alowf lcghmaobepmnahiltted thvaugh tlteffensmﬁfm@e

of the wafer ch thus m th eff

Pl et e G SRR TP SRR oA hexEs T lae,

FrefsBli@dUGRrotish fib eefinidanct Aienhehd E@tﬁﬂeV:ﬁldahdngﬂ iierlight detector through

feature can be fornmed by polishing a small region on

ﬁﬁ@mﬁﬁﬂhﬁfe of the wafer chuck to be 5 snooth, or can
BEG/steR thid {mAXhiz6 e aFBLiREESd L all

e Bl s e b g e

Waeaimgfhs tbeing detedtedy rmenstative 40%ir &s &P Sepni- formgigggiem is adjusted,

ar t
%1?}1%3%( es I%g I,c]lgtecet%: s'a elijer ﬁ)%gv\}l?gnéfegﬁm eefcfpg%ﬁ "dgagm \e;\%ﬂf‘ga?hes incident
normal to the wafer chuck. As a result when the amplitudes of the detected wavelengths are

maximized, the optical beam is incident normal with the surface of the wafer chuck and the

beam-forming system is properly aligned.

[0048] Post process operations are performed in operation 610. Post process operations can
include, for example, further wafer processing, robot arm alignment, and other post process

operations that will be apparent to those skilled in the art. In this manner, embodiments of the
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chuck. The axis of the transmttance alignnment feature

is normal to the top surface of the wafer chucl. Fepyyary2007

addition, a light detector is coupled to the

transm ttance alignnent feature via 10 an optica

fiber. The transmttance alignnent feature is a

transparent, vacuumtight, h aspect ratio feature

that allows light to be tran§%1tted t hrough t he wafer

chuck when the beamformng systemis properl

a}rpagnteavenp@t@aleaw 41rgn61§@tr0£tthe&ﬁafeéefmneaqw%\ﬁe| %H@geﬁ%ke&faf anytime
n tflegcgéh LSO B ab B@cw@c‘:ﬂ WATER '81; dliBRtaW BerBls€clean operation.
ect en using a reflective alignient feature,

tha@ptthe@agnmgarﬁqarase iséhuflgiotoethie Wafsnshuble thesaligamprs of fhgdeam-
nent fea m

e R

I H&Eﬂqlfdlﬁﬁngsylsiegfﬂan $ouliged attlow intergipting éteaotmal process flow because the

ggchanlsn1 For exagPle, En Ftlcal fi ber can be used

G SYPY FHLTHREVEE WAL B PP ng system and

30649 th& i torddoi@linveatiorifs Ué@idieﬁdﬂlbé@ﬁl&bme dbthe fdr ngi‘]ioses of

reflected fromthe reflective align

sy efenderstandingiitel bejappirent Glabcripg aftﬁéf ‘B‘P IFW%‘*‘ may be
SNl ieHAe fe L FRGE (R Ap G VIBRE. A8@)dih8y, thifrefdn@émbodiments are
spect ratio forces the optical beamto %e essentjally
m@bmnsndcred heillugitativeend not restistivea e the yentionds it iohg limited to the
LN
%1% &IGI{ he? b‘a{‘x%'&{/ bé ?ﬁdlhpﬁ Q/Eﬁ’in éﬁ C{%eg a?\@\%)?ﬂg@%l@}gé:@f the appended
@pmhxal fiber. Thus, the Ilght signal is transmtted
g%i ug? thﬁ transmttance alignment feature, and then
HRE 60 det ect or through the wafer chuck. 25
[ 0047] The beam form ng systemthen is adjusted to
maxi m ze the anplitudes of all wavel engths being
detected, in operation 608. As the beam form ng system
is adjusted, anplitudes of the detected wavel engths
will increase as the optical beam approaches i nci dent
normal to the wafer chuck. As a result, when the
anpl i tudes of the detected wavel engths are maxim zed,
the optical beamis incident normal with the surface
of the wafer chuck and the 30 beamform ng systemis
properly aligned. [0048] Post process operations are
performed in operation 610. Post process operations
can include, for exanple, further wafer processing,
robot arm alignment, and ot her post process
operations that will be apparent to those skilled in
the art. In this nmanner, enbodinents of the 5 February
2007 12 present invention allow alignment of the
beam form ng systemto be undertaken at anytinme when
the etch systemis idle, such as between wafers or
during a waferl ess clean operation. Because the
alignment feature is built into the wafer chuck, the
al i gnnent of the beam form ng system can be checked,
for exanple, each tine a wafer is unl oaded. Hence, the
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5 beam form ng system can be aligned w thout

interrupting the normal process flow because the February 2007

al i gnnent can occur between wafer etch operations.

[ 0049] Although the foregoing invention has been

described in sone detail for purposes of <clarity of

understanding, it will be apparent that certain

changes and nodifications may3 be practiced within the

scope of the appended clainms. Accordingly, the present

enbodi nents are 10 to be congigdsised as illustrative

and not restrictive, and the Tnvention is not to be

| i mited toArhepticelealighingnt giysiem fireyseiim 2 somicondugtobgrocessing system,
% .W thin the scope and eqU|vaIents of the

appe ded clains. What is clained is: 5 February 2007

13 CLAd WBfer thucRrhavipg iag aligrahdng frrnt disystdim & oop wisfeed of the wafer

Fok R gy R e L e RGPt BB,
sur f a@eb@fn ibhﬁng\laflﬁé’m dp&sbdialiove tiewatet giIRENhe bhemt- ﬂfn@mg system

bel cated at about a center of the wafer chuck; a
igrl%? 6‘? TGS &y s Sbﬁnglr%‘?etg e AISBVEN ERETGRAREr chuck,

t he beagsidcek %ﬂbgles&fsdeﬁimmgfﬁpﬁﬁﬂlﬁu&fofqm bptidA0sigMhl emitted onto the
optical signal onto the ignment feature; and a

deisameyieaipabl e of detecting an anplitude of the

optical signal emtted onto the alignnent feature. 10

2. An optical alignnment systemas recited in claim]l1,

wher ei2n t h&n ziptieph bigmment sgstagr es iresited frefleimetli wlerein the alignment

a%btg@ @Qieﬂ%&f’% lﬁﬁ%n‘r‘eﬂpém% 4 abfeeoff Ir&ﬁ&ﬁx{%gdr&)rt?oglr té"ﬂ%%ﬁ)ﬂgal signal to

e optical sign eam det ec
op¢ beal degkbognnment systemas recited in claim 2,
wherein the reflective alignnent feature is a
pol i shed region of the top surface of the wafer chuck.
4. An3opt i &mloptidal glipeinint Syshen agitedi thathn i2n whk@lnh3, reflective

aehee R R R e lars R oh SrRei SR i >

wherein the polished region is a pattern of polished
sub-regions. 6. An optical alignnent systemas recited

in cl&m f&n %J@iﬂéhﬁm{l% sgfepquﬁ kesied 1n claim 3, wherein the polished region

1S contiguous.

5. An optical alignment system as recited in claim 3, wherein the polished region

is a pattern of polished sub-regions.

6. An optical alignment system as recited in claim 1, wherein the alignment
feature is a transmittance alignment feature capable of allowing a portion of the optical signal

to pass through the wafer chuck to the detector.

7. An optical alignment system as recited in claim 6, wherein the detector is

disposed below the wafer chuck.

8. An optical alignment system as recited in claim 6, wherein the transmittance

alignment feature is transparent.
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25 feature is a transmttance alignnment feature

capabl e of allowing a portion of the optical sighgpruary2007
to pass through the wafer chuck to the detector. 7. An
optical alignment systemas recited in claim®6,

wherein the detector is disposed bel ow the wafer

chuck. 30 8. An optical alignment systemas recited in
claim®6, mhereln the transmt ance allgnnent feature

IS transparent ebr yary 2007

opticdl al g ? F pigadn b%lﬁ’&ﬁtct"br 6?1818%@%% préessing system,

&Mﬁﬁﬁﬂhgﬂﬁ@ﬁﬁﬁﬁ&g@g the operations of. emtting an
optical signal onto an alignment feature integrated

"Nt o SHERER eigeke hento 4 Plg&ﬁlﬁgéﬁtt foptuse 0o releq aip dqagir chuck, the
%h‘éﬁr?érﬁ Feafre fo@ﬁed"ﬁfa e YiGe wated@LOSt i Ng an anplitude

the optical signal emtted onto the al i gnnment
f eat udetectmgdn amg]iude ofthe @ptmlaﬁr@lﬁlcﬁmﬁtwborévﬁleehﬂ%@m feature; and
maxi m n .2
t he begggg%rn?%ékéﬁgﬁéﬁ&%éﬁg?g?& gngﬁlfﬁgéffgkg%eCWdOPmml
5@nalAthabtdnotorasng syctemheendrating Itz (mtlgal sighelr ei n t he
alignnent feature is a reflective 10 alignnent
feature that reflects a portion of the optical signa
t 0 a ggt ech grethqdcatedtediih blatrhe, wheaim the ﬁl‘@dﬂg:nﬁikﬁtu@&fﬁs a reflective

A nethod as recited in claim

ﬁbﬂ"éﬁ‘é’f foprire thapy Frilerfe afRORiQR A the Oatlcabé}swﬁ Hed 46&6@506 hocafed with the
bhben kRRinuyiaae of the wafer chuck,. 15 12. A method
as recited’in claim11l, wherein the polished region is
contiguous. 13. A nethod as recited in claim 11,
wherejn th [ t :
ub- i ong Mg FEAEEH il £, RpBRH BE Ry Ateh gl teature i o
phished wgioh ef tkitgprawefate dfdwtwate checka transmittance
al i gnnent feature capable of allow ng a portion of the
optical signal to pass through the wafer chuck to the
det ector . Amethbd afyetieidindlams 1 T, editeckhe polished mpibd jis contiguous.
wherein the detector is disposed below the wafer
chuck. 16. A nethod as recited in claim15, wherein

the transig Hea08&s dite EAhinf ERtweteih She polished region is a pattern of

polished sub-regions.

14, A method as recited in claim 9, wherein the alignment feature is a
transmittance alignment feature capable of allowing a portion of the optical signal to pass

through the wafer chuck to the detector.

15. A method as recited in claim 14, wherein the detector is disposed below the

wafer chuck.

16. A method as recited in claim 15, wherein the transmittance alignment feature is

transparent.

17. A system for aligning a robot arm for use in a semiconductor processing

system, comprising:
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transparent. 30 17. A systemfor aligning a robot arm

for use in a semiconductor processing system 5 February2007
conprising: 5 February 2007 15 a wafer chuck having

an alignnment feature integrated into a top surface of

the wafer chuck, the alignnment feature |ocated at a
central location of the top surface of the wafer

chuck; a beamform ng systenﬂaisposed above t he waf er
chuck, the beam farm ng_ system e of emt

an optd wafr gughArviesen alﬂgﬁ’é‘leﬁi feéﬁﬁelﬁfeglra?gt‘ [Pe o8 SPI&)CS%f the wafer

alp,gn Wﬁ@tah%‘@ﬁ&ﬁ ML Netardr £lefeaRgielopAloh &F rihéjlt pasRee bfithe wafer
a central ation of the robot alignnent er, the

radbolt; al i gnment waf er being di sposed on a robot aim

and a dgf ﬁﬂcito%in% %Pﬁnté}hﬁiti@é%fqeatbg% {HAG A8 ém | hald€a@Forming system

the optical s gha onto the reference
papitde of eniifing 8n optielsgrahvis theadipnroeht faatued;ai m 17,

wherein the.referen atte alters t L.

si gnal® '8P AUETRAT ga%éh%mrg of ﬂ:f et E%%B“t J]%OQ‘%H {rlrg%lemml jogation of the
GabothBgiedng Wﬁfeﬂ&ﬁ’e fobbtalligveent @a&r being eispaséd ort hboedrer and

chuck. 15 19. mas recited in

the r@fe&isie é’alfﬁé‘fet %fg E etecting ag;ampljudp of lbee@frppéjig sighel el onto the
refkRheNsRerat tern having a plurality of bandpass

filters in separate segnents of the circul ar spectral
reference pattern, each bandpass filter centered at a

uni quggwavglg ?ﬁgﬁl% #fed # BYR 1@V RSeih %'r&@f&néé"pa@&ﬁ' dlfers the optical
18, wher ei n e re erence pattern Is a linear

a@alt surlethpa caaten ofitaw irehyt alignmentayiferycanpe é¢t¢1@1allleé1rrela“"e to a center of
eevlglttu ngt in aline along a direction of travel of

eV HELTEKr m when the robot arminserts the robot

al i gnnment wafer into a processi ng chanber. 21. A

system as reC|ted|n cl.ai rein,.the. refer
pat t el i sASYHERY 3s- IF?lﬁbg n mlo-alrrll ]],§e gzﬁerggletihf lﬁfgre o Peﬁ{ém is a circular
RpactA0referdtict pattdrh Yadihg hipl@ality apetidpes flakd Br s’eﬁaraeasegrnents of the
|1 near aperture pattern further _incl udlcp?% a ban“}o SE

a avelength.

firpularspecdizt wfcsenca patieryy s handnevielilen geniered at a unique

20. A system as recited in claim 18, wherein the reference pattern is a linear
aperture pattern having a plurality of circular apertures in a line along a direction of travel of
the robot arm when the robot arm inserts the robot alignment wafer into a processing

chamber.

21. A system as recited in claim 20, wherein the reference pattern is a mutli-line
linear aperture pattern having a plurality of linear aperture patterns, each linear aperture

pattern further including a bandpass filter centered at 2 unique wavelength.



