; YZe3eJCI@ ( Z6T. 4#WO 02/ 18100 METHOD AND APPARATUS FOR MEASURI NG A

POLI SHI NG CONDI TION Field of the Invention 5 The present invention
gener al | yoabag®s to a net hod atus for neasuripog/Boaakizshi ng
condition of a surface of an o@”“ﬂﬂlﬂ“’“@m}ﬂmmbre particularly to a nethod and
an apparatus for neasuring a p dition of a wafer surface during
chem cal nechanical polishing (CVP§%%%0 Background of the Invention
Integrated circuits are typically forned on substrates, particularly
Silicon WHESFOD WD ARFARARUS) FOR MFASURANG P HANRANG GRS
different |ayers of conducting, sem conducting or insulating nature. After
deposition of each layer, features of the electrical circuits are
yincorporated, e.g, by et chifdgldDef Ade Javenkiom j al procedure, the upper
surface of the substrate becones 20 nore and nore non-planar. Thus, the
surface of the substrate has to be planarized in order to provide a

*subst ant Thd wyssend gwdndcden REnesaiy eelalss flammethodrandn be

achi eved em i.cal_spalishi ng ) ) uring a 25
CWVP proc ggl}sl aﬁsatr?baiﬂsa{%?g&gr%sﬁlrﬁ%g} ta?) rBa&%as(?l}q:@ coArrﬂiplo b ?L?énfg %ead. The
exposed sunrffare aff tdme chjlesttr,atend snovy grhagaiulstrlay rod & imegthped | shing pad

on a polishing platen.. A polishing slurry is .diistributed over the polishing
pad. The BrL ARy SFRATHIAES S BIRRE A M e B S P Hel O

chemi cal g flesraGlurfia oty ehiir;i idh whendre b nasthan idadmipedl i stoilng | @MP)s. provi ded
at tzﬁ interface between the pad and the wafer in order to optimze the
pol i shi ng. WO 02/18100 PCT/1BOL/0O1S32 2 In general, it is desirable to
control CMVP processes, iBad¥gedund &f nehanmershpeisr for polishing or to
determ ne the thickness of a Tayer. According to a prior art control
process pre and/or ' S post neasurenment of wafers with either nmanual or
aut omat i Gnf-@RERAEs Al d SRethimRA. 1 OUIraE I i daftlds by which it
is possible to neasure wet wafers inmedi ately before and after polishing.
Due to tRarfsulexilyy sdfligen sef@ns ofhe iIMewmatiost cixawite &1 10 after

pol i $§1i NG girfnald W%ﬂp@s@.ttigxgcm'f%fé?ﬁ; ARy R RYAIRIE %, and therefore,

to optimze the polishing during a series production. I—|ovyev_e'r, such pre
and/ or pesmigeadycsima oretimsglisddng miad utiesadfheragenasdttione off rst or the

first fewual grschave do.hepud el Hddiguleals ARtied paraneters - they

are polis nd" . Furthér, during a series production e appear ance of
t he waf edgcpirgorat@ady; .l fve edodiimg .pEsirimga inee meguerdtiedd i s not

capable to i.der C rjati of rs...| rder to find the
correct ERTEaREero HSS ek Fustit e of Ve Bulletrath Bttt o e

avai @bl mor€uandnmoret nots placlatde Thess urdheg sherfiaereatofl eshe ri cti on,

vi bration, ,soni I?/lvel and frle uechﬁy. Furt her g:arious .opti_cal
neasurenﬁHPg AP U8S &8 e & 6 e egctlinviof e &SUPHRASE hods.

Unf or t ungtibky antieddyppleaasesuddace.

For example, such planarization can be achieved by

chemical mechanical polishing (CMP). In general, during a
25 CMP process a substrate is mounted to a carrier or
polishing head. The exposed surface of the substrate is
moved against a rotating polishing pad on a polishing
platen. A polishing slurry is distributed over the
polishing pad. The slurry includes an abrasive component
30 and at least one chemically reactive agent; thus, an
abrasive chemical solution is provided at the interface
between the pad and the wafer in order to optimize the

polishing.

LT

*159]150%



25 not work for all substances, in particular when an oxide is polished.
The present invention seeks to provide a nethod and an apparat us whi ch
m tigate wooawsie these and ot her di sadvantages and | i m t acireps/mafs2t he
prior art. 30 Brief Description of the Drawings FIG 1 is a schenmatic
drawing of a part of a chem cal nechagical polishing apparatus according to
the 35 present invention; WO 02/ 181 00 PCT/1B01/01S32 3 FIG 2 shows a
part of a wafer; FIG 3 shows an enlarged view of a part of Fig. 2; and
FIG 4 showsIm dgéngrzharit disgdesdviblbe nee hoonbrebr dMAgproceheepr esent
invention._S [ Crl pLJ of , t P Enhogdj ment According to
t he pres:a&nrf ?%%%t%%gf%%e o%ill’%g?l n%agﬁjfi%‘gigé%%ﬁg?sﬁ?ngbcondi tion of a
'surface detsrmiyectheotiptcleessd0of he baees. of : selecting a | ocation of a
measurenent site on the surface; takin icture of the surface within the
measur enent é‘fcfg,&afh%l %\%a‘?ﬁ?hﬁrt%%tp?%?%& PHAreDS BEFRHENAPRG t he
*pol i sBi N dida Dur@ferithco & urd Bees Wielor €l tiget omamea hesraspect of the
present invention .:1;‘[5€a apparatus for neasyri n% an‘g}(/glishi ng condition of a
i

surface GFUERTLE B ST LTRANS fRTT 5B SLEPRafFBn of a

nMeasur enNefifa Sidiel & oy RenSeki f BEeis BodsihDe takhmdds@r®i wotrRapérihe surface
w thin the neasurenent site; and neans for apalyzing the ﬁl cture and for 20

det er ni niHgeHRRAY PRFRFR R 13 brehiPe SRR actue RePeFRfNg to FIG 1, a

pol i shi ngngl ALGM AP SATEREScEn@RtiSh HF PRE ddrfdodi BdP¥-d4ahg provided in
the polishing platen 10 and in the polishing pad 12. On the polishing pad
12 alfaf afteyr eklskingrit cos BoIsPELe ke PO cltle (Pt ishbod) is

position aq?]gf'é h | d+shi at : 1 rovi ded t hat
carries g%rlg t s%gu'rgafe 0&%%%%'gh€&dée§%%§%%g2§$é%? e?%%?garrangerrents
of the i lduriniatae dsewhgo memductioposituwreer Fosuelx appe eandher | pght source
20 and t | I _ngra% e Bt C r g and/or in
di fferen'?T?e aa}g#eés“g%l%t gﬁéea%vf}a ek? t aéh) ???%%{érg%]%%el% %‘I?GF ﬁ%f%% ation of
the arramgersmw fimsthefewathfiers digve heo dpe inelisheperitlBeut Further, it is
al so,possi hl.e .to sifion t light sourc 0 e, WO 02/ 18100 4

pcT Bor 9"3‘%%#)?%#3“‘6%%%60r Gy B Forfefld 1hEiaa?D 0701010 | v
appl i cat imnxrtendi fderiand pa@esies preditrson ' tHe caspleagahoe aopreher r ed
enbodi ment_ of the.(ﬁ{esent invention, t surface of the wafer ]]gﬁlis

ori ent ed erore B9 @G, S FRYRT MY HAT E SR hgPet Bt shi ng

is not capable to consider such variations of the wafers.

In order to find the correct endpoint for polishing
20 several endpointing methods are available. Current
methods include measuring temperature, friction,
vibration, sonic level, and frequency. Further, wvarious
optical measurements are available, e.g. reflectivity
measurement methods. Unfortunately, these processes do
25 not work for all substances, in particular when an oxide
is polished.

The present invention seeks to provide a method and an
apparatus which mitigate or avoid these and other
disadvantages and limitations of the prior art.

30
Brief Description of the Drawings

FIG. 1 is a schematic drawing of a part of a chemical
mechanical polishing apparatus according to the

35 present invention;



head or a plurality of polishing heads may be provided. The rotational
and/or translational position of the polishing head may be nonitored by a
devi ce t hab osmayiobe i ncl uded on the polishing head or on apgiraBéiafkszt he 10
pol i shing head. Further, a device may be included on the polishing platen
10 in order to monitor the real time rotational position of the polishing
pl aten 10. Therefore, the real tine rgtational position of the polishing
head, the real tinme position of the polishing 15 head in any transl ational
notion, aFIGihe sleekstanparotafi aneafepsition of the polishing platen 10 is
known. quently, it is possible,to edict the_pgsitign of _any | ocation
on the &ﬁ%@?'ﬁg %m%w§t%nr%?g?F%ﬁgtheVoggnﬁ B%?Ftogng?ﬂe gél?Eﬂing pl aten
*10 at anyridmes dHdwg Z0f1bR-ERALEhdNggPaRCESSa MEtBolNAEEAREIAY IS Used in
order to locate a neasurenent site 24 to be neasured within a few
mllineters (med<ireh@PreFeRt 2¥NVeRE 0B and FIG 3). Due to the know edge
*of thg relative positions of the wafer 16 and of the window 14 in the
polishing platen 10 25 and the polishing pad 12 also a point in time known,
by which a nedafsikad Deseriprien 1o the Sraferred Hayeodeenk ndow 14. When
a measuring site 24 on the wafer 16 is above the window 14 in the pad 12, a
pi cture of the surface of the wafer 16 is taken through the w ndow 14, 30
pr ef er ablAcdnrdigiqigc@a theglpresentt iovenidn sp narked ROr Mhasvrhega 22
should b i e 2 i | [.shj use

i Tteen b Roa i cpfalEldaree & BEPRCLTRE 47 45PL00 BLAGRESEE

scendfi o,the reteaps aff y sdhbe¢timg o dboca ol drmket sa phed smeenént siv® 02/ 18100

PCT/ 1 BOL/ 5 tjicula asurement _si 4. A nmkcroscope.may al so be
used as tc%%:f reonstlp%afn%é%‘f tf ]éi%%t?c%}c‘é%ﬁuiéft’fz}é% % rr%.% T Wlﬁ;ll%r der to

obt ai n a tleategButement tdetapasnd iy sine PHe opidberapf eheddbys

i1l um nat by .a light, source 5. 20. Preferabl the light source 20 and the
|'i ght deti%#“%rﬁ&%%?:&cﬁ%*f’% cé%’%rtl)&n s%l%g%h‘.a 1%u¥q€?c?i ne positi oning.
The |ight sadaRrdthdinth caidtie? 2a Sodc b o DL efréserdyippshtion rel ative
to eagh other and the 10 wafer 16 that is, found to be advantageous. It is

i mpor? ant?® FRPAGAEY MRASYE IHE PP LHFRPP PR F20R rShsParent to the
wave | engidrffcd idihtard G Pedts efompri $81  médves efdecieDEct g PRI i shing

slurry on the optical behavior has to be considered. In general, it is 15
desi r abl - AR /KRN |t MR AR hsSbEE | PPy HEhe sswekrcac e r Eave | engt hs

provide Qf‘éléi%f%%otﬂi@dufés&f WHO ey FONEY 6F3 t RI1E VR End SO RefitiSt e
conpatible with the window material and any chemcals_used in the slurry,
whi ch ha$itte ibanchmaates der Znakyzing diie Pictpies ardoforhe part of the
waf ep16 &Hteéj:'nﬁltj@%lé Q:}Fé)rﬁc@i{]sﬁﬂgg TRAR EIEN oS {ife dbeepigtUre 1S

anal yzed. For such anal yZing, t picture I's sent to a conputer with
pattern recgfiadmwmasdia R&F@. flor @xeetlstrgreiaren | b gaovnie®t&r ni nati on;

then, the ARRAARIY ?a% 29, _pi%%ﬁqggwif%ﬁ{ﬁe%r%ﬁ%ﬁ%i l, The analysis of

t he pi xef's provides 1 nformation e.qg. y and on the col or.
The ref | gstliidhiyng al adeenusdt and cimderhea dliishing gripolht Gurting a net al

polishin r, X pnt.i che en, t eflectivity

changes g)t?gl%%sl%? ﬁs?e%:ie%/g'%d%% {HhGe %le%gﬁ%]a%%%%d%g %r nitride |ayer

t hi cRiies podamhtiend desdl bijnatetstrowm)i nigs tdwes icnlanedf Urhdewmridee bei ng anal yzed.
polishing platen 10 an XY stage 18 is provided that

carries a light source 20 and a light detector 22.
Different arrangements of the illustrated components
are possible. For example, the light source 20 and the
30 light detector 22 may be positioned closer together
and/or in different angles to the wafer 16 than
illustrated in FIG. 1. Variation of the arrangement may
be used to vary the optical properties. Further, it is

also possible to position the light source 20 and the



Many nodifications are possible in various enbodi nents of the present

I nvention. For exanple, it is possible to 35 neasure multiple points on a
waf er si nwbtoangmmos! y, which WO 02/ 18100 6 PCT/ 1 B01/ 01532CT/I1B&1/0R32y
limted by the speed of the conmputer and the video capture. ' FIG 2 shows
schematically a typical surface of a wafer 16 to be polished. The regions
26, 28, 30, 32, 34 ° 5 synbolize different circuitry features on the wafer
16. The nuneral 24 designates a nmeasurenent site which is to be anal yzed
duri ng polightngetéfter akimmghacpbetur eot hheughfeheldi.n@bws24 in the pad

12, this w fiel Lciure | nalyz b .patter cagni tion software.
1o Fia Ffue SPLRrab bl bR ARartFRte Holi PRLbG! RekRBRE) ' 1" R Lael <
*of the patteiocoedbnygi tooa pobkfeared ambodémehtgoffenhecprebenachi eved, and
e.g, the colors,and jntensities of e pixels,of ,interes i $hi_n a defined
area can ﬁ%v?%Eb?ﬂedﬁﬂ?hﬁuF 26PdR4 %ﬂ?o&ﬁg?Foﬁgi%slgrbﬁﬂgggg§8f8§e
appropri al€, i nCoadeédgonnsh¥zpolikAengpeeRaUNR shBglat Bodfishohgr change,

t he col or. al gne, the intinsity eti, Thus,  a nethod and an apparatus is
provi ded R nREsurPHETa §7t¥p8§iPP 4shondt RBRAE WK aPer PFRELE8FNg t he 20

metrol ogy nefssreseatishheSanlivbe thenBIREESSaYeBoElRbAJofTRReME hod and
apparatus give an exact endpoint by measuring the actual remaining film

t hi cknessP@islingchesdt payfbgpeent Fered r ¥t yrégviaer Ehptt maE. be

Addi tionajhyiuddq SBRUERe DEo 19LREINGAEaE N6r 3BR S kHEFE SofSLhapabl e of
provi ding pre and post polishing nmeasurenents. FIG 4 shows a flow chart

di agridm arokesiibey llnead or Fuebberi ng depbre shvigpeonarindadopnathbarface (e.
g., th'cﬁﬂﬁfféhfﬁ %%&%pé591?(§n QrdeFB{Srméﬁito§otﬁ@FPQQ%199m8°”pr'Ses the
ecting a

steps of “se ocation of neasurenent site 24 on the surface;
t aki ng 120 tapienal eooéithensoff bhe ppihshingaslaeerniOsite 24; and

anal 2 g0 B Y £eb URLET PADE, LA, POLLELIS cORILon O Lhe |
Z10 conprpskssiningriteéad, 1iRet healutime epdoibopodt stikd; pobdashiggllsd the
obj eqtc or & ol P 1eadh . A0ShIPRARLLAT G ESLAELYE BoRbtions of the
rotational position of the polishing platen 10 is known.
Consequently, it is possible to predict the position
of any location on the wafer 16 and its relationship to
any point on the polishing platen 10 at any time during
20 the polishing process. This information is used in order
to locate a measurement site 24 to be measured within a
few millimeters (measurement site 24; FIG. 2 and FIG. 3).
Due to the knowledge of the relative positions of the
wafer 16 and of the window 14 in the polishing platen 10
25 and the polishing pad 12 also a point in time known, by
which a measurement site 24 on the wafer 16 is above the
window 14. When a measuring site 24 on the wafer 16 is
above the window 14 in the pad 12, a picture of the
surface of the wafer 16 is taken through the window 14,
30 preferably by using a high resolution digital camera 22.
] The camera 22 should be a high speed camera 22, since
normal polishing processes use fifteen to two hundred
revolutions per minute. Thus, in a real time scenario,

time is very short in order to take a picture of a



5 Preferably, the step of taking 120 a picture conprises providing 122

w ndow 14 in polishing platen 10 (cf. FIG 1); illumnating 124 the surface
t hrough wyodovgiddt; and taking 125 a digital picture. Prefetabboysoishe step
of analyzing 130 conprises 10 determ ning 132 pixels of interest by using a
pattern recognition software (well knpwn in the art, therefore not
illustrated); and analyzing 134 the pi'xels of interest. Preferably, the
step of analyzing 130 conprises 15 determning 136 a reflectivity as the
pol i shi ngaadithilinn medsopdnanal $yte d2t eraimidpISHoa mayoalée. bg., of the

wafer) as polishing condition, Preferably, thod 100 further conprising
the stepSH &t dtifhfAmee o?ﬁ“%c?g by ‘?%%’r#p?%%%q?lnzﬁyﬁiﬁ’@hroni zati on

Wi th the rotsf idieiOnid Vitdin PHobisd Ngi hate) tife ifed Ot aEREnaNd pi ctures
are taken in ;ynchronl zation with the rotating of the platen. Rotating can

be conbi fedFaE4 it Ehptiaier 114 hethbtenahed dY rdtat9R $Peresj ect and

the pglisiyng platen; and taking 25 pictures in synchronization with the
rotating. As nentioned above, the step of selecting preferably conprises

moni tor i ng #refgrabine ittt $EIee AP Fnd ol 18T ndeteakor

moni Lori gy &AL Hodd B 1S2N0! Sd PNy RO Of Kol NEROI TShing head: and
nonitoring a rea time rotational position of the polishing platen.
Wi | e t hepdsiviEminiing -hdhe ebighie ssowteel 3¢ amnt eamgrpa+? i cam ape st r uct ur es,

devi ces d t s,..thaose af. skillqju r | Iygge based on the
descri pt %‘o%#r%*gl%eian % ?Pa?sﬁlc?ﬁ; %%]téﬁéré]&e% ér?eérﬂel%lt 0 s%rz%%e}g%rrpl es and
WO 020181e(Ferhdi6 thteat uld Smopk oéd beeadvardrdgemus s properly PCT/ |1 BOL

/01532 deteryy ned .by the clai.ns_ that faollow MO .02/ 18100 .9, CLAI M5
PCT/ | BOL/ 01932 £ lﬂ*’r?ﬁ%gt ?%?atfre %r"flr{tiioé” ot i:'%i%be et T of a surface
of an objmerl ,12xdpriEmgpdienistiapstiod ‘waveS Isal i) Bidlocate dvseof a
neasurem%gééﬁtﬁié% é¥y(¥he effect of the polishing slurry on the

optical behavior has to be considered. In general, it is

15 desirable to use lower wave lengths of light, since such
lower wave lengths provide better optical resolution.
However, the wave lengths must be compatible with the
window material and any chemicals used in the slurry,
which has to be considered.

20 After taking a picture of the part of the wafer 16
predicted to contain the measurement site, the picture is
analyzed. For such analyzing, the picture is sent to a
computer with pattern recognition software for exact
measurement location determination; then, the appropriate

25 pixels of interest are analyzed. The analysis of the
pixels provides information e.g. on the reflectivity and
on the color. The reflectivity can be used in oxrder to
find an endpoint during a metal polishing process; such
an endpoint is reached when the reflectivity changes due

30 to the removal of the metal layer. Oxide or nitride layer
thickness can be found by determining the color of the
area being analyzed.

Many modifications are possible in various embodiments
of the present invention. For example, it is possible to

35 measure multiple points on a wafer simultaneously, which



surface; taking a picture of said surface within said neasurenent site; and
anal yzing said picture, thereby determ ning said 10 polishing condition of
sai d sur fwoa2/18100 The nmet hod according to claim1 wherein pardssi@ps20f

sel ecting conprises: orienting said surface to be polished; 15 |oading said
obj ect on a polishing head; and nonitgring relative positions of said
polishing head. 3. The nethod according to claim1l wherein said step of
taking a picture conprises: 20 providing a window in a polishing platen;

Al Tum nat:imgam]agr dL isni f & by hitloel gépead do fii thievcompdt éakang ahdi gi t al

pi cture. The rret hod according to claim1l wherein said step of 25

anal yzi ng JC%‘T’&)rcfas% et er ni ni ng pixels of interest by using a pattern
‘recogni tion EIﬁIerﬁqovab@lm@ha(Eidi@lBﬁIﬂ Pixetsl ofurnheeest. a30 5. The

nmet hod acco d| n ai m said s a ng.conpri ses
det er ni ni fl?‘?/ll??/ﬂa%%‘% dr %|‘F%%%£C%ﬁtﬁdl :Ego %b 9\57 ggﬁlBlOO
-PCT/ | 501/%11& &1 fiher st hotk AELOr¢li Adh t0r&d abin dnuhgaebp sgid step of

anal yzing_conprises determ ning a color as said polishing condition. 5 7.
The net hotacEEeladly 1 P IHAL U2 HEPATHIHIIRE ngl tRewhiehsisf tPot ati ng

sai d obj et ;arid, Ak A IS BB BSshIhSY NEFE QRN ZAL1 0 A %bcﬁafg rotating. 10
8. The nethod according to claim1 further conprising the steps of rotating

sai d pol iBHiauphplthewinger tbkiiy Pretkrdslin @Wmﬁfb‘ﬂezﬁtﬁbﬂ with said

rotating.picture is analyzed by a pattern recognition software.
10 FIG. 3 shows an enlarged view of the measurement site
24, On the basis of the pattern recognition software, a
fine alignment can be achieved, and e.g. the colors and
intensities of the pixels of interest within a defined
area can be recorded. The recorded information is
15 processed as appropriate, including analyzing the
spectrum, the rate of color change, the color alone, the
intensity, etc.
Thus, a method and an apparatus is provided for
measuring any specified point on the wafer including the
20 metrology measurement sites while the process was
running. The method and apparatus give an exact endpoint
by measuring the actual remaining film thickness or
reflectivity of specific structures in real time.
Additionally, it should be noted that the apparatus is

25 capable of providing pre and post polishing measurements.

FIG. 4 shows a flow-chart diagram of method 100 for
measuring a polishing condition of a surface (e.g.,
thickness) of an object (e.g., wafer 16).

30 Method 100 comprises the steps of selecting 110 a
location of measurement site 24 on the surface; taking
120 a picture of the surface within measurement site 24;
and analyzing 130 the picture to determine the polishing

condition of the surface.



1S 9. The method according to claim1 further conprising the steps of
rotating said object and said polishing platen; and taking pictures in
synchr oniwetokagiomi t h said rotating. 20 10. The net hod acceceiBe/digsx! aim 1
wherein said step of selecting conprises: nonitoring a real tine rotational
position of said polishing head; nonitoring a real tinme translational
position of said 25 polishing head; and nonitoring a real tinme rotational
position of said polishing platen. WO 02/18100 PCT/1BOL/ 01S32 11 11. An
appar at us f Prebmsainlyg Bheostehi ofj sehecting di0acesmpfasesof an obj ect,

conpri sing;, means_f sel ecting_a | ocation of pasur ement . si,t e, on said
surface; ﬁﬁﬂﬁﬁPQOf{%aﬁ?ﬁgsgrg?ﬁ?ugga%? %%ﬁﬁsgﬁafaiga§f?ﬁiﬁiéagge
nmeasur enesij et it en addpdEhEkifAgrhaadl yandonsnl doplngul e6andlietvedet er m ni ng
sai d polishing, condi io}? of fai d.surface. ZO 22. The apparatus according to
claim11,P%r S hprrei RYLIFRERS 2@ orienting said surface to be
"poli shed; a medfSiPDy hegide SBaPSof OfakDagi NP0 SR B1 ObieEt cempsakdspol i shing
head; 15 neans_for mpnitoring relative posjtions of said palishing head.
13. The &RAFHAIRS abtord ROV oltl B PahlshiRg Rt E®APIY s{®E: 20 a pol i shing
pl aten hamdg B W OOV ABENSg T 0541 EhaMBNRELPE BIRFSuSHT BR&oT N1 AYgh sai d
w ndow, and_neans for taking a digital picture.

and taking 125 a digital picture.

Preferably, the step of analyzing 130 comprises
10 determining 132 pixels of interest by using a pattern
recognition software (well known in the art, therefore
not illustrated); and analyzing 134 the pixels of
interest.

Preferably, the step of analyzing 130 comprises

15 determining 136 a reflectivity as the polishing
condition, or optionally, determining 138 a color (e.g.,
of the wafer) as polishing condition. )

Preferably, method 100 further comprising the steps of
rotating the object; and taking pictures in

20 synchronization with the rotating. Optionally, polishing
platen 10 is rotated and pictures are taken in
synchronization with the rotating of the platen. Rotating
can be combined so that, optionally, method comprises
rotating the object and the polishing platen; and taking

25 pictures in synchronization with the rotating.

As mentioned above, the step of selecting preferably
comprises monitoring a real time rotational position of
the polishing head; monitoring a real time translational
position of the polishing head; and monitoring a real

30 time rotational position of the polishing platen.

While the invention has been described in terms of
particular structures, devices and methods, those of
skill in the art will understand based on the description

35 Therein that it is not limited merely to such examples and



25 14. The apparatus according to claim 11, further conprising: a pattern
recognition software for determ ning pixels of interest; and neans for

anal yzi ngyoaedsioxel s of interest. 30 15. The apparatus aeconBeingsi2o claim
11, further conprising neans for determning a reflectivity as said

pol i shing condition. WO 02/ 18100 PCJ/1BOL/ Ols32 12 16. The apparatus
according to claim1l, further conpriSing neans for determ ning a color as
said r polishing condition. S 17. The apparatus according to claim11,
further ooy ishddulEasiSopdof Ot | Nveat doRbiechrogaelyeans for taking
pictures in synchronization with said rotating. 10 18. The apparatus

accor di n§eeEnined By the (HRinephdti Fylloans for rotating said
-polishing platen; and neans for taking pictures in synchronization with
said 1S rotating. 19. The apparatus according to claim 11, further
conprising: neans for rotating said object and said polishing 20 platen;
+and neans for taking pictures in synchronization with said rotating. 20.
The apparatus according to claim 11, further 2S conprising: nmeans for
monitoring a real time rotational position of said polishing head; neans
for nonitoring a real tinme translational position of said polishing head;
and 30 neans for nonitoring a real time rotational position of said
polishing platen. .A .AF ,.A3s. AFL. AFs. A3" . A3, . A 7. A3s. Al ' ?. A3 .AY R

G wx| MNhi \

} xrmmhc”Y] ca] ca] ca] ca] caU] ca] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] calca]ca]c
Na] ca] ca]ca]ca]ca]cMalU caUcaUcaljca D
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selecting comprises:
orienting said surface to be polished;
15 loading said object on a polishing head; and

monitoring relative positions of said polishing head.

3. The method according to claim 1 wherein said step of
taking a picture comprises:
20 providing a window in a polishing platen;
illuminating said surface through said window; and

taking a digital picture.

4. The method according to claim 1 wherein said step of
25 analyzing comprises:
determining pixels of interest by using a pattern

recognition software; and

analyzing said pixels of interest.

30 5. The method according to claim 1 wherein said step of
analyzing comprises determining a reflectivity as said

polishing condition.
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5 7. The method according to claim 1 further comprising the
steps of:
rotating said object; and

taking pictures in synchronization with said rotating.

10 8. The method according to claim 1 further comprising the
steps of:
rotating said polishing platen; and

taking pictures in synchronization with said rotating.

15 9. The method according to claim 1 further comprising the
steps of:
rotating said object and said polishing platen; and
taking pictures in synchronization with said rotating.
20 10. The method according to claim 1 wherein said step of
selecting comprises:
monitoring a real time rotational position of said
polishing head;
monitoring a real time translational position of said
25 polishing head; and
monitoring a real time rotational position of said

polishing platen.
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10 12. The apparatus according to claim 11, further
comprising:
means for orienting said surface to be polished;
a polishing head;
means for loading said object on said polishing head;
15 means for monitoring relative positiong of said

polishing head.

13. The apparatus according to c¢laim 11, further
comprising:
20 a polishing platen having a window;
means for illuminating said surface through said
window; and

means for taking a digital picture.

25 14. The apparatus according to claim 11, further
comprising:
a pattern recognition software for determining pixels
of interest; and
means for analyzing said pixels of interest.
30
15. The apparatus according to claim 11, further
comprising means for determining a reflectivity as

said polishing condition.
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10
18. The apparatus according to claim 11, further
comprising:
means for rotating said polishing platen; and
means for taking pictures in synchronization with said
15 rotating.
19. The apparatus according to claim 11, further
comprising:
means for rotating said object and said polishing
20 platen; and
means for taking pictures in synchronization with said
rotating.
20. The apparatus according to claim 11, further
25 comprising:
means for monitoring a real time rotational position
of said polishing head;
means for monitoring a real time translational
position of said polishing head; and
’ 30 means for monitoring a real time rotational position

of said polishing platen.



