1
)

10 Nov 2004 SC 10854ZK METHOD OF MANUFACTURI NG A SEM CONDUCTOR COVPONENT
AND CHEM CAL- MECHANI CAL POLI SHI NG SYSTEM THEREFOR Fiel d of the | nve?-_ﬂhjfon
This invention relates, in general, to manufacturing seni cohdudtbr
conponents, and nore particularly, to detecting concentrations of
conponents in mxtures used in the manufacturing of sem canduct or
conponents. 10 Background of the Invention Chenical-Nbchanﬁ@ﬁpaﬁgﬁishing
(CWP) slurries can be used to planarize netal layers. Such CWP slurries
can include a buffered | ution, i di zer rasi ve. The oxi di zer
chem cally pas§M@§ Sﬁgﬁa %ﬁ%ﬁ%ﬂgﬁgﬁ?wggrasive physical ly
pol i shes or renovedsOMRONENHANK GEE - i‘§“softer than the
unoxi di zed metal . OVP SRQELISHRNGIOSTEM TEERFI GRingsten netals require
preci se quantities of the oxidizer, which has an extrenely short useful
j§ifetime. Therefore, the new quantities of the oxidizer nust be added to
the CVP slurry to maintain tHidd ofithedseatiyn chem cal activity. Prior

t echni ques for determ ning when additional anmounts of oxidizer are required

20 i ncl uflgs [RBkN ERERTh GeeFalSeGharRSackirngakinRBndutydiceipbientd, e moranual
techniques require at least a quarter of an hour to conplete before the

app | eﬁ@ Al i GRhe Slabifadtulife of

det%@%&%@%ﬁt |%ﬁﬁ%g%“ﬁé?g§%§gf5§%§ﬁfﬁ§%§gﬁgﬁ?ﬁgﬁff tﬁz CwP slur%y and the
addi tion ‘%f t he o§hgizer to the CWP slurry produces poor manufacturing

pr oEBdcondugten COMPORIS. hort useful lifetime of some CVP slurries al so

(groduces other problens in existing 25 CWP systens. For exanple, many CMP
ystens use |large day tanks that hold significant quantities of CWP slurry

to be used during an entire day or _at |east during an eight hour
Background of the Invention

Chemical-Mechanical Polishing (CMP) slurries can be used to planarize metal layers.
Such CMP slurries can inchude a buffered solution, an oxidizer, and an abrasive. The oxidizer

chemically passivates or oxidizes the metal, and the abrasive physically polishes or removes the

15  oxidized metal, which is softer than the unoxidized metal. CMP slurries for polishing tungsten

metals require precise quantities of the oxidizer, which has an extremely short useful lifetime.
Therefore, the new quantities of the oxidizer must be added to the CMP sluiry to maintain the

necessary chemical activity.

Prior techniques for determining when additional amounts of oxidizer are required

20  include manual techniques such as titration. Typically, these manual techniques require at leasta

25

quarter of an hour to complete before the appropriate amount of oxidizer to be added to the CMP
slurry is determined. This long delay between the sampling of the CMP slurry and the addition
of the oxidizer to the CMP slurry produces poor manufacturing process control.

The short useful lifetime of some CMP slurries also produces other problems in existing
CMP systems. For example, many CMP systems use large day tanks that hold significant

quantities of CMP slutry to be used during an entire day or at least during an eight hour



1 1 0 NOV 20Q4 SC 10854ZK manufacturing shift. These day tanks consune

| arge anobunts of floor yspace and are expensive. Furthernoreg, |ﬁ@ﬁe @qounts
of oxidizer nust be added periodically to several types of uz y
stored in day tanks. Moreover, a new batch of CWP slurry may have a
residence tinme or dwell tine before the CWP slurry can be used or beyond
which the CMP slurry may not be used. 5 Therefore, the |arg8d0&dlties of
CWP slurry in the day tanks may have residence tine problenms as new

bat ches of slurry are introduced to the day tank and/or as older slurry
agesmbmsyfactaring shift.u Jbesel dayjtanks sapsumgeslargs @mois wé ARPEEPAGT ANt g FXRHISIVe:
additions. Accordingly, a need exists for a method of manufacturin

seni p@dtnsrer laegnpanent of okhlizer innot bdedded perinsliasly fio sewasali ypes a’é@b’ﬂ%u ely,
and cost-effectively detecting and controlling a 10 concentration of a
conpaagntiofed iA day ¥nks.eMobsovaR fl rieedbdteh EVBMPr shoressiay aveaa resisignesxiirge oTf or a
CWP system that can easily, accurately, and cost-effectively detect and

cont £ 0 Burrp afBe 86U Sk BeYondrwiatigE ONPrEluAs medytrior be olvelni cal
g:orrp((ﬁ)\ﬁéeun?rgg?%ﬁgen%w sl urmrrg. Bri ef Desgii ption of the Drawi ngs 15 The
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eta ion, nj unct’ion w t'h t he acconpanyi ng draw ng

fi [ ich: FIG I il t] ' ti f
. Crsmeuh PSR gn iRl b e ARCRRIAGE AR T K| et Lot o

the invention; FIG 2 illustrates. l.ow chart of a method of manufacturing

f
a sentibhfennd srustbrmsprertted vig chemisal (iRt e with an embodi nent of the
_invention; FIGs. 3 and 4 illustrate fuzzy |ogi¢ graphs %ﬁr t he net hod of
YFIG 2 i ieacxdingarrceeed efistador @msdhadnehmapfagtiang srigpaaigtor pomponents

that includes a process for easily, accurately, and cost-effectively detecting and controlling a
10  concentration of a component in a mixture. As applied to CMP processing, a need exists for a
CMP system that can easily, accurately, and cost-effectively detect and control a concentration

of an oxidizer or other time-sensitive chemical components in a CMP slurry.

Brief Description of the Drawings
15 The invention will be better understood from a reading of the following detailed

description, taken in conjunction with the accompanying drawing figures in which:

FIG. 1 illustrates a cross-sectional view of a portion of a chemical-mechanical polishing

system in accordance with an embodiment of the invention;

FIG. 2 illustrates a flow chart of a method of manufacturing a semiconductor component

20  in accordance with an embodiment of the invention;

FIGs. 3 and 4 illustrate fuzzy logic graphs for the method of FIG. 2 in accordance with an

embodiment of the invention;




16 F QV 2004 SC |1 0854ZK FIG 5 illustrates a fuzzy logic table for the
method of FIG 2 in acgordance with an enbodi nent! of the invention; and
FIG 6 illustrates another fuzzy logic graph for the nethof ofiH &% in
accordance with an enbodi ment of the invention. 5 For sinplicity and
clarity of illustration, the drawing figures illustrate th grf}l( manner
of construction, and elenents in the drawing figures are not " neCessarily
drawn to scale. Additionally, the same reference nunerals in different

fi denote . th I i Dty I itRf
el | knoWBor SaFBLS i PLarY s Pt SRR 1O AG-ORaRe fufiln |,

obscuring the invention. 10 Furthernore, the terns first, second, third,

f ourdntbodinegnt ofibe iyaptiyepd under, above, below, and the like in the
description and in the clains, if anﬁ, are used for distinguishing,between
similar @leneilhsirans amsherfocayJegie igraph ey the xeghadp iiJ Cr &3 £PCPE 315‘8%?’"%?‘0% or a
sequential or chronol ogical order. However, it is understood that the
embogliegmatisneaf ofttheinvenévit i on described herein are capable of operation in
ot her orientations or sequences than described or illustrated 15 herein- It

s fart heg, URRRES ARCclhiglof INBUrhRnTheskawing digarcs illustrate chagaetb ianwerder
appropriate circunstances. Detail ed Description of the Drawings FIG 1

b ratt%?cﬁign,?%%leﬁ%&i ANahe ViAW ffighrddOkbi AR Adcessafilyediaval tdvsediani cal

Pol i h‘foﬁa ) system 100. In particular, a portion of the chem cal

supp] c?ldggloyraé;i’:\%g% E%Pes %é;itar%%el Q0 nldis ih! ditSbhfi&ded BedotCihelsanfeMlemyas, &md100

con‘p”P aving a first input port 111, a second input port

112, a CWMP slurry out puyt rt 113 QWP sl yrry. sensi atd Ll4wvoi@nd a CWP
) sl urdeseripiipns j2g¢e et@!‘pr‘&s@‘%ﬂé‘tﬁ‘ow ool &t fesheighg” 2 Sl bref er red
enbodi nent, CWP slurry 3 1 0 Nov 2004
unnecessarily obscuring the invention.

10 Furthermore, the terms first, second, third, fourth, top, bottom, over, under, above, below,
and the like in the description and in the claims, if any, are used for distinguishing between
similar elements and nbt necessarily for describing relative positions or a sequential or
chronological order. However, it is understood that the embodiments of the invention described
herein are capable of operation in other orientations or sequences than described or illustrated

15  herein. It is further understood that the terms so used are interchangeable under appropriate

circumstances.

Detailed Description of the Drawings
FIG. 1 illustrates a cross-sectional view of a portion of a Chemical-Mechanical Polishing
20 (CMP) system 100. In particular, a portion of the chemical supply portion of system 100 is
illustrated in FIG. 1. CMP system 100 comprises a vessel 110 having a first input port 111, a
second input port 112, a CMP shurry output port 113, a CMP slurry sensing port 114, and a CMP

slurry fill level represented by a dashed line 119. In the preferred embodiment, CMP sharry

Lo



SCI B54ZK out put port 113 is |located below the CW slurry fill level, and
i nput ports 111 and 112 are |ocated below CVP slurry output port 113. Al so
in the preferred enbodinment. CWP slurry sensing port 114 is 1 0cHO&d28E ow

out put port 113 and the CW° slurry fill level, and CWP slurry sensing port
114 is also | ocated above input ports 1 | | and 112. The reasons for these
preferred 5 relative | ocations of input ports Ill and 112, W%ﬁ%ﬁy

out put port 113, CWP slurry sensing port 114, and the CW slurry fill

| evel are exPI ai ned hereinafter. Vessel ]110 al so, COTTB(%‘I Sﬁfl an |P£er nal wal |
115 ehwfutriiongl BB iseloestedbelowotre GMPshamnfilldeyel.end igpph 55 is
snoot h, but fins (not shown in FIG 1) may extend fromvvall 115 ﬁ%{y

i ncriecmal btlewt GMFUbleny euipiut v lrléseNﬁellfl the preferred prabestimenty QAP shBBdi nent |
vessel 110 and 10 reservoir 120 are preferably sealed tightly so that punps
COUpde@fing Port MPuis Ipeitddsbeldvt puthiCparahi Joend the EVR gupy dfl lev, ande My sbumponent s
into vessel 110 through input ports 111, 112 and can also be wused to punp

the s%ﬁézﬁlg %orPl}'M pfaldoctosstd dbbe ﬁﬂpg\g DUt #3idt 1 1R0rThe rdadond for dhade preferresieal
vessel 11 and reservoir 120 system 100 can include a conpliant

% r Irggtn;el%catfu éo%i%u![t ggrt%i'fsl a2, W@ﬂh‘i@mﬁ}t BRS 13 18MresmmaEnsingoupl i ng

securin : e top of vessel 110. O-ring 15 117 is used to
Pnr i.vﬂﬂﬁela%«ﬁn?éﬁé@%ﬁﬁsﬁ“ g T T ey gggp "bevi 25'{28”‘ ’
gg\r/]?(r:necily{?gﬁ?g]ﬁ Sé‘lt’ g%ﬂ"%?%%ﬁﬁ’ﬁﬂ BH] ]{}ec; 5&%&10' : glzﬁéltatﬂ rragnetl cally
PRI R 4B ek D P D
| ocat ed outside of reservoir 120. During the o eration of stem 100, a
fi r steraaemplen brbulericet wWishigvpsesyair A30.cdn the prefere epbadimeng yepesl b‘dist% of -
reservoir 120 through input port 111, and a second conponent of the CW
181 umyrvoaruberejpiefewzéﬂ)esbaiadtugmlheoblmtmmpaﬁouré%bﬁoxﬂowt prpts 1 by Biggemibsput  port
e useﬁio zlr:m;l the shurry components into vessel 110 through input ports 111, 112 and can also be
used to pump the slurry out of vessel 110 through output port 113. In order to seal vessel 110
and reservoir 120, CMP system 100 can include a compliant o-ring 117, a rigid lid 116, and
mechanical clamps 118 removably coupling or securing lid 116 to the top of vessel 110. O-ring
15 117 is used to provide an air-tight seal.
CMP system 100 can also comprise a dynamic mixing device 130 located at the botiom
of vessel 110. Device 130 dynamically mixes the CMP slurry within reservoir 120. As an
example, device 130 can include a rotating stirrer or blade 131 that is magnetically coupled to a
magnetic actuator 132. In this embodiment of device 130, blade 131 is located within reservoir
20 120, and magnetic actuator 132 is located outside of reservoir 120.
During the operation of CMP system 100, a first component of the CMP slurry can be

delivered into the bottom of reservoir 120 through input port 111, and a second component of the

CMP slurry can be delivered into the bottom of reservoir 120 through input port 112. As an



SC10854ZK exanple, the first conponent can be an oxidizer, and the second
conponent can be an abrasive conprised of silicalparticles in a liguid
suspension or a liquid carrier. The CMP slurry can al so be ‘cofpii‘Sed of
ot her conponents such as, for exanple, a buffered solution. As the
conponents of the CMP slurry are introduced in the desired &?é 4' to
reservoir 120, device 130 dynamcally 5 m xes the corrponent§ %52 rto
formthe CW slurry. Accordingly, device 130 is preferably |ocated

adj acent to input ports 111 and 112 such,that the co nen CwvP
s| ur expmpdes thselirsheormRPIERRaR e ran; FHHER a1 e 3‘?(‘1085 CB‘E‘P?\%%? ﬁ%r %%ﬁgébda%}ﬁ% 0
reservoir 120. As the CWP slurry is,  m xed together a&g/b)tional anount s of
t he amnpisedof slicf partideivr kquid pyspersion ofta deid erieh bhe CMEHIEY Fanap o

i ncrease the anount of CMP slurry in reservoir 120 up to the CVP slurry

fi |l be donpricucebf dtheti coatpederitysudhsh dor dxamplel 2 duffarepselytion 1ty BPPE®hpri ses
a punp 171 coupled to input port 111. Punp 171 forces the first conponent
of  t anCWRIS Sk Yrd iRtrodices af theidesidd Qatidirow glserivoip U 20 plevice 1130 dyawmicaliis t em
100 additionally conprises a punp 172 coupled to input port 112. Punp 172

forc ht ePRNforAfthd ORPCRS! Wetyrdinglyy deeisel $@is prieabihr ough
isﬁpu ﬁiﬁ%?t{% c%?%.%ﬂmsrrp 171 and 172 can 1rgﬁal so be used to force the CW

sl urr%j/ato tiof vessel éﬁg 1“‘519&19@ QI RKL: tROESmpokdn@ i tROCHE divey cdrhige  CVP
0 die al |

sl urlP§pterdFEnig uct or , ectric, or met ayer to be planarized or

removed, CVP system 100 further. conpri,s iisal r ;

of EaEbRietler TE0eBER 8t b Raed R 108, APIRCME sy B 4 ¢ gy
_portion of refractometer 150 [ § | ocated extern to rese i and a
} secanigtedh peethsh agdditiospl @E?%%ﬁwl@moge%eﬁ?‘&dam ey é"\{‘g’gg‘%ﬁ%\%‘g}"r 120.

20 In particular, the second portion of,refraqtgg&ter 1@0 ﬁﬁ;gndsﬁﬁ rough

CVP reservoity1 3etosinergassahe amount offG MR, shary imreseryoif 420 godp s FMLFUTY dih he

preferred enbodi nent, the second portion of refractonmeter 150 protrudes

liont devel eeliatediby dagi@ddinay 19.-r om or beyond wal | 115. However, the second

portion of refractoneter 150 5 1 0 Nov 2004 .
CMP system 100 also comprises a pump 171 coupled to input port 111. Pump 171 forces

the first component of the CMP slurry into reservoir 120 through input port 111. CMP system
100 additionally comprises a pump 172 coupled to input port 112. Pump 172 forces the second
component of the CMP slurry into reservoir 120 through input port 112. Pumps 171 and 172 can
15 also be used to force the CMP slurry out of vessel 110 through output port 113 and to deliver the
CMP slurry to the semiconductor, dielectric, or met_al layer to be planarized or removed.
CMP system 100 further comprises an optical sensor or refractometer 150 located
adjacent to CMP slurry sensing port 114. A first portion of refractometer 150 is located external
to reservoir 120, and a second portion of refractometer 150 is located internal to reservoir 120.
20  In particular, the second portion of refractometer 150 extends through CMP slurry sensing port
114, from wall 115 into reservoir 120.
In the preferred embodiment, the second portion of refractometer 150 protrudes into

reservoir 120 away from or beyond wall 115. However, the second portion of refractometer 150



SC10854ZK does not extend into a central portion of reservoir 120 so that
interface 152 is not | gcated within a vortex of tihe CVP slurr but is

| ocated in a relatively high tangential velocity regi or BFNEUe2lEVP sI urry
Wi thin reservoir 120. In the preferred enbodi nent, CMP slurry sensing port
114 and interface 152 are | ocated bel ow t he CW slurry fi I# l@ﬁk

i ndi cated by dashed line 119 to 5 avoid detecting or sensi S g 5apors
within reservoir 120 above the CWP sl urry As an exanple refract ometer 150

can be a nodel REFRAC DS Pr oc ss Refr I ble from
t he ddn$ hesexnginge aserral RISIERH Wtsef)&?faﬂgff 'f“ i eﬁfé%e {;958 0&’?{ Wﬁi\’/’:‘“g‘e

California. This enbodi nent of refractoneter 150 cor]rp SEesS a. 151, and
an ontenof awe CMP2slexy.sb ibdesstadnint heelativelyshigh fansgpiyt b’F!OgFﬁ' I?i ﬂg%

exanpl e, prism 151 can be 10 conprised of sapphire. Refractoneter 150 is

r enowab| syursowhhiadesiivaie ¢20.edh the pefmed embodinyningaViB siuee Se@ﬁ@ﬁqﬁ@“ h43  and
o-ring 154 is |located between the wall of CMP slurry sensing port 114 and

ref ragbAERLRT 15058¢ ilstatiddfow ehedCOIH dlarraillalevéliighitateday dasheddare 119 to
refractonmeter 150 and port 114. As the CWP slurry is introduced into

reservﬁ'd%te%%?gl%’égnéh@ Wg&sw@m& D30 abo?s Be\CMP ski2f. 15 t owar ds CMVP

8ut ﬁu?l lurry noves pass CVWP slurry sensing port 114 and

ref ractonet er 150 Sg (TR Ehod8 QIS B Plocis:RORE RS On of
the firs c‘i?r%‘é’ﬂjgl éa}a?&%erteq Jaer%r °Th the preferred enbodiment, the

first conpaonent o .pf dro d }% | so
conmperaially; ?Wl?slﬁtig"r}g ethg gﬁjm%é 0Ilj X’bsf%g gg %OQSW aly y 03%{%&?6%%30%3 t 113.
Sensor 160 neasures the f]low rate _of CWP 31755 out of rselﬁelr\{olaf1 4 %40

} t hr durigte. Chtiforsiayr Thisempadimens; ¢f fefractomigles RBSS 5ePa T everl “Sensor, but
is preferably an instantaneous flow sensor. xpl ai.ned. i n re det ai |

Wi t fnterédce 167 caistscherveas, the CMF slugh a5 PriFEvl Sl aths %‘bﬁg’é‘? ple, @IS FBEE o fir st
signal to adjust the flowrate of the first conmponent of the CIVP slurry

10 hr Quigprided b sdyphir@ 004

Refractometer 150 is removably coupled or secured to vessel 110 by mechanical clamps

153, and o-ring 154 is located between the wall of CMP slurry sensing port 114 and

refractometer 150 in order to provide an airtight seal between refractometer 150 and port 114.

As the CMP slurry is introduced into reservoir 120 and is pushed upwards within reservoir 120

15  towards CMP ouiput poﬁ 113, the CMP slurry moves pass CMP slurry sensing port 114 and

refractometer 150 so that refractometer 150 can detect a concentration of the first component in

the CMP sturry. In the preferred embodiment, the first component is comprised of hydrogen
peroxide.

CMP system 100 also comprises a flow rate sensor 160 coupled to CMP slurry output

20 | port 113. Sensor 160 measures the flow rate of CMP slurry out of reservoir 120 through CMP

sturry output port 113. Sensor 160 can be a level sensor, but is preferably an instantaneous flow

sensor. As explained in more detail with reference to FIGs. 2 through 5, flow rate sensor 160

provides a first signal to adjust the flow rate of the first component of the CMP slurry through



SC 10854ZK input port | | | and into vessel 110. Refractoneter 150 provides
a second signal to adjust the flowrate of the first co @eﬂh]\lo he CWP
slurry through input port I 11 and into vessel | 10 CIVPrTEt/) t 1 al so

i ncludes other features not illustrated in FIG 1, but known to those
skilled in the art. For exanple, CWP system 100 furt her con‘s@ ﬁgﬁgﬁ@ppl y
tanks for the first and 5 second conponents of the CWP sl u‘rx}. he supply
tanks can be coupled to punps 171 and 172. CWP system 100 additionally

[ ' | i - ' 0 tipat e that
oot 1 oml Pt hGan e Part )10t KRR BaRF TS ERATAGR o BUBSEE P, 0F
ddi ti |1 [ | at f hapi. cal | i shi th
Cem Gonseobhe SubsemEREOH (ah VBl GrRBiERt P b THPRT 4L 10 Fi G

2 illustrates a flowhart of a nethod 200 _of manufacturjng a semni,conductor
conponentCMRysted 1206lsa sedudenpthsy frwigs nodillustrated iy FIGa, %utg@gwnéf)gmgﬁ net hod
200 in FIG 2, a semconductor substrate is provided. The sem_conduct or
subsdifipkan @anari. Edrestemple, ChEPstystomel 00Sartlier couipdses supply tanks 20t thefist aeder | yi ng
a sem conductor support layer. -Next, at a step 210 of nethod 200, a

B ur abiddcoRtipoSaii 60ME CMPEIUESY IThe Suppletafity cachei coupled ts punpotiuatdol72.
substrate. f5 Then, at a step 215 of nethod 200, a first layer is forned

°Verc1f/@es@ﬁg? 60 ‘1!1&1}18&15#&%&%%@ 2888riert 8ersBY 6O RUpSIrong desentiesdudisr an

exanple Irst layer can be a dielectric |ayer conprised of silicon

11 bt o SR b A el Y St A SRIRHRT RERT RO oy 100

rirse s, ftor éxanple, copper,

Laluninum titani t ten. . , ' ratel bf St
)1 ay cdtiapelecoaeheL Raini BraBpise P ARy S AR ER Bl Sl oL S 2o,

first and second conponents of a mxture are provided and m xed together.
I n tialigdecieorBefald@ssHi ment, the mixture is a CVWP slurry; the first

conponent is an oxidizer such as, foqr exanple, hydrogen peroxide, and the

19econd cEMpoReilustralesan Boweharty ef aspethods20% gf Ué@!’éﬁ‘lfl“ﬂ%’gsﬁl SEEUCHLRAOT | es

suspended in a liquid carrier. The mxture can also be 7 1 8 NC%/G2904
component. Method 200 uses CMP system 100 (FIG. 1). At a step 205 of method 200 in FIG. 2,

a semiconductor substrate is provided. The semiconductor substrate can include at least one
semiconductor epitaxial layer overlying a semiconductor support layer. Next, at a step 210 of
method 200, a plurality of semiconductor devices are formed in the semiconductor substrate.

15  Then, at a step 215 of method 200, a first layer is formed over the semiconductor substrate and
the serﬁiconductor devices. As an example, the first layer can be a dielectric layer comprised of
silicon dioxide or silicon nitrate. However, in the preferred embodiment, the first layer is
comprised of a metal such as, for example, copper, aluminum, titanium, or tungsten. When
comprised of a metal, the first layer can be used as an interconnect layer.

20 At a step 220 of method 200, first and second components of a mixture are provided and
mixed together. In the preferred embodiment, the mixture is a CMP slurry; the first component
is an oxidizer such as, for example, hydrogen peroxide; and the second component is an abrasive

such as, for example, silica particles suspended in a liquid carrier. The mixture can also be




SC 10854ZK conprised of other conponents known to those skilled in the art
of CWP processing. In the preferred enbodiment, the first and second
conponents are m xed or conbined together within reservoir ﬁ@ﬁ gh ?IG.I.
Also in the preferred enbodi nent, the first and second conﬂ% Y Q e
dynam cally m xed together by, for exanple, device 130 in F$§1m§4 Eﬁ:ther
in the preferred 5 enbodinent, the first and second conpone #éKni xed
together to forma honbgenous nixture or solution, which facilitates

uni form CVP processing. Wien the first. ent | [ ] o] dr ogen
per oscingpaised ngothekpwﬁ@rﬁ% kpopppttagse ﬁﬁq]?egtqﬁﬁ'ge a’iﬁeOft%cﬁ? F%O%fé%g ' fcl)%i 5 on of

hydr ogen peroxi de into oxygen and water. Accordingly,. at, 6 an_.optional step
225 grbferred hmtlod6Gni, therfis arpl segorfd pasmpoaeils AicRREd JRELIPINGT tqgethe gk
conponent 10 can be added to the mxture at a first injection rate or punp
OUt PldberVdlt UREST FIG. 11 atso idsthaprefared g bedinputyshe fist prl feced gorpRaRe§dfcat e at a
first stroke speed and a first stroke volume to provide the first

inj e Lﬁ{baﬁ%ﬁxefwg@méi By CRP cRanplecdevi@ Bidint FIEG. 1. r Furtbanipahe prefemed
reservoir 120 in FIG 1. During optional step 225 of FIG 2, the second

Cso”pé’n?’l)%@m&@ghé‘hﬁ? al?aese%g[g;?@brﬁ&neﬁtbﬁre%&wf@etheﬁtoamnﬂnamiogenqmu APXLRE2 | n

. Fl G an used to a the second conponent into 15 reservoir 120 in
FIG 1 . .Next, .a tep.23 (ﬁfﬁ, 200 in FIG 2, a concentration of

t he ‘friSP}é'{‘mbd%%}h%’ﬁ@tﬁ%?? '{%Hémqm xtﬂ@g&?%gbpti cally detected or measured. As
an exanple, refractoneter 150 (FlG an be Akl Vi 1RRHdOr M st ep
230. In t'Weengihe fEst cOmpPaRih & rfsegtoﬂ}y‘%g%e & pser%)g?‘gg}rl%rgl Ih-situ W thin

_reservoir 120 (FIG 1) while dynam call.y m xi ng together t j I nd
} sec difetir@ dusoietbe derospositipy of axferg%ﬁR%?fﬁ BHRO FHE® ﬁgczi‘”taﬁe"rré‘gg?}?ié‘ hft

provides a nore accurate neasurenent of the concentr ?t i Oﬁ ﬁfﬁ t he f{' rst
conmangpibndl sep 225s¢fanethed 200 iR % adiyst addjtiogabamoy Of IREAMSHERIRINERY an
i ndex of refraction of a portion of the mxture. In the preferred
@b Qg 1R idded ke thpombitor afa fitse infectionriate & pwnp OPEEEH VERMEUIGL Y ary fayer in
the CVP 8 10 NOV 2004
example, pump 171 in FIG. 1 can operate at a first stroke speed and a first stroke volume to
provide the first injection rate. Pump 171 can be used to add the first component into reservoir
120 in FIG. 1. During optional step 225 of FIG. 2, the second component can also be added to
the mixture. As an example, pump 172 in FIG. 1 can be used to add the second component into
15 reservoir 120 in FIG. 1.
Next, at a step 230 of method 200 in FIG. 2, a concentration of the first component in the
mixture is optically detected or measured. As an example, refractometer 150 (FIG. 1) can be
used to quickly perform step 230. In the preferred embodiment, step 230 is performed in-situ
within reservoir 120 (FIG. 1) while dynamically mixing together the first and second
20 components. This fast, automnated, and in-situ measurement provides a more accurate
measurement of the concentration of the first component than a slow titration process.

Step 230 includes measuring an index of refraction of a portion of the mixture. In the

preferred embodiment, the portion of the mixture is comprised of a boundary layer in the CMP



SCl B54ZK slurry. As an exanple, the boundary layer is a liquid boundary

| ayer conprised of the;first conponent, or the oxidizer, agﬂ B@ dzﬂ id of
t he second conponent, or the abrasive particles. The |iquid*“b Md | ayer
is also conprised of other |iquid conponents of the CWP slurry such as,

for exanple, the liquid carrier for the abrasive particles.%ég tgz
preferred enbodinent, the 5 |iquid boundary |ayer is |ocate Wil each of

the abrasive particles. To nmeasure the index of refraction of this
boundary | ayer, the refractoneter shinpes | ight . through.a.sqli terial
SuoruEy, Avgn eseinidhe vty er piang ey A YRR R )
between prism 151 and the CMP slurry within reservoiﬁﬁlgo.(FICi.ﬂ%. The

r ef rauiponet.eer bptoxiditaryandeis sleveidioh dhé peprad spmpenent, 19T gt 2PaFY R REEE ST f of
interface 152 to determ ne the index of refraction of the quuid boundary
10 I'Eydiquiliboundagilmgr iswscOvmsisad pfothbr igyid eoppenents|ad she NI sharry sidborret er
can be configured to detect a specific range of index of refraction. As an

exang| fr ekitfpleahgdiqald édtteri forlehe dbkashef pariddiésonin theprdferrabgmbodimentethe 1. 333
to 1.340 when prism 151 is conprised of sapphire and when the first

G0 mgﬂﬁrﬁouin&ary gﬁ%f isSIBEht & DM QBB D ARY AbFAsHE. paltiesTERS thedird thdendeaf of

refraction is"di'rectly and linearly proportional to the concentration of
the fdrstn§ ' g N e NS LB hUELshirdddi SlidHIRbudiPa @blid ateifal bR
roadtirishion f R BEfHaa b ‘ltr’egl%by et shined 2 Ligh i yjéﬁm oudi ng. sol i ds,
concentration of soli flow.r fort VU EEn e $oNGEN At i on
deté%ﬁ%ﬁ@ﬂ“? %§F851g%bﬂﬁg'itg%ﬁﬁ%%ﬁ%?@qu%égﬁ%ghg%Eern1%e a second .
. _injection rate for the fir c nent. of the mxture T tep 235
ol b o hin e OdES. Bno i praemper aiealy diee? Hosmd ofr®lcP 25
exanple, flowrate sensor 160 in FIG 1 can be used t rformstep 235 in
I Glig refiessed PBWE imSringa b52dler dstsmpmscihe indiopf rstraction o LEGal BWHSD usad 1 o
determ ne a second injection rate for the first conponent of the m xture.
10he lzeqsermeding tht EP4EP 2Boryaabaaspaspastigien e The velfastametpiesan bey¢onfieuted 0240 of
met hod 200, the concentration deternmned in step 230 and the flow rate
det getsitRegedific singpoPdlexiokrefisa@ibnt dscataxamplen thefrangeyofithsginderpefirafeations or
variables. As an 9 10 NOV 2004 :
can be approximately 1.333 to 1.340 when prism 151 is comprised of sapphire and when the first
component is comprised of hydrogen peroxide. The measured index of refraction is directly and
linearly proportional to the concentration of the first component within the mixture. This index
15  of refraction measurement is not affected by the color, turgidity, clouding, solids, concentration
of solids, or flow rate of the mixture. The concentration determined in step 230 is subsequently
used to determine a second injection rate for the first component of the mixture.
Then, at a step 235 of method 200, a flow rate of the mixture is detected or measured. As
an example, flow rate sensor 160 in FIG. 1 can be used to perform step 235 in FIG. 2. The flow
20 rate determined in step 235 is subsequently used to determine a second injection rate for the first

component of the mixture. The sequence of steps 230 and 235 can be reversed.

Next, at a step 240 of method 200, the concentration determined in step 230 and the flow

rate determined in step 235 are used to determine fuzzy logic parameters or variables. As an



SC10854ZK exanpl e, the index of refraction neasured in step 230 can be
converted into a.first ysignal by refractoneter 150 (FIG 1”’0Aﬁ09n%m4
exanple, the first signal can be a current or a voltage. Thi's rest signa

i s subsequently converted into at | east one, and possibly two, fuzzy |ogic

paranmeters or variables. Furthernore, the flow rate deterng E@E?% tep 235
is converted into a second signal 5 by flow rate sensor 160 ? 5?. As an
exanpl e, this second signal can be a current or a voltage. This second

signal is subsequently converted into | ea - 085} iV 1tnao,

addi ‘W‘Blﬁ% the, %‘ P é‘?f%“b%ﬁ Hﬁﬁstuée%smo?te%géq 88 gés ?&I}%gege gi% 121%% 1g%i?1lel¥532
conversions into fuzzy logic variabl es ar% de&gribed %n nor e depﬁ%g wth

r espretractemetey (20 (FiGahk 4s apexample.dhe 5k sigpal fap 5 & SBH1T P VeIREsy 1y c

vari ables are used to determ ne a second 10 injection rate,orlpung stroke

r at efirfbtosignahés fubsesuerslympometed info at leashones GREPOSTIREY (v0p 747 10F1C BRAREBIS  are
explained in nore detail hereinafter with reference to FIG. 5 and 6. As an
exargvariatiése [Rurthddtbre, ZR5fl0R 44¢ detoniddbincsep 256 ip eorvertad intoseond 3gndleconds.
Next, at a step 250 of nmethod 200, a second additional anmount of the first

GONRANGE rhiS seAFHOG0t@IG.NB),. MAX tanr exadipld, hbis secomddsignal eet ibern carent oTke second
injection rate will nost likely be 15 different fromthe first injection

rat AR X B E sicRMMR. shbdequbntly! Gonvkrt& MO RETSdsE oak, andspesitdy speed to
prospgég%hghgéconépfljection ﬁate?lPdﬁb 171 can be used to add the first

Corrp&ﬁ@i%g% i %&4{)&2 §zr1r\z/n%|e erslgrovahglalgg Grpd-det I (;fﬁﬂ%s%tcﬁﬂve%ﬁgnsoﬁltd: fugzy fogid he

sec n al'so be added to t m xture. As an exanple, punp 172
) FI Graeblegrafiepbaingery 4D s G RERRBIES3IR e i Xt ure s appl i od o the
200, hoAviodte 443 of mebad c0CE TR pYS RERHaLPEarTS parFEREs 8o Binar | zed
1(()) r rlr? ncgi\(l)gr;tre] %rf tin;S tstrtl)k%yrgtre'fo} t(I)le ]ﬁrsct) clc\,lmgor\lén%g ﬂlesmc%(gl?édf%fe details of step 245
je pump
are explained in more detail hereinafler with reference to FIGs. 5 and 6. As an example, steps
230, 235, 240, and 245 can be performed within 30 seconds.
Next, at a step 250 of method 200, a second additional amount of the first component is
added to the mixture at the second injection rate. The second injection rate will most likely be
15 different from the first injection rate. As an example, pump 171 in FIG. 1 can operate at a
second speed to provide the second injection rate. Pump 171 can be used to add the first
component into reservoir 120 in FIG. 1. During step 250 of FIG. 2, the second component can
also be added to the mixture. As an example, pump 172 in FIG. 1 can be used to add the second
component into reservoir 120 in FIG. 1.
20 Then, at a step 255 of method 200, the mixture is applied to the first layer over the

semiconductor substrate, and at a step 260 of method 200, the mixture is used to chemically-

mechanically polished to planarized or remove the first layer.
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FIG 3 illustrates a fuzzy logic graph used in nethod 200 of FIG 2. This
graph in FIG 3 convents the first signal fromthe refract gmetﬁllivlrﬁg at
| east one fuzzy logic variable. The first signal is a curr 3.
The x-axis or horizontal axis of the graph represents the output current
fromthe refractoneter _ This x-axis ranges from approxi nat el 1885471
mlliAnperes (md) to 5 20 mA. The y-axis or vertical axis represents the
fuzzy grade of the fuzzy logic variable. The y- axis ranges fromO to 1.

The fuzzy i [ il [ iAG | A iiN €1k (NL),
Negat | ve WearufitRi TR Mt BARE B tp oo Gonbriyy MO RISRERE NEICEY by
Positive ium. (PM,, d Positive .Lar L). tat .t cess
Cont ?We’({%gg:%l"ﬁtesﬂéﬂﬁl% O’Eﬁge r(fé%cid%‘*\{%é“@ﬁ §§F(S{D%3g“1 %ﬁ aﬁggb%sa% fc"‘a ﬁﬁ{reeg{sg sent
control limts while the NMand PM fuzz I?gigi g I{:lLO vari abl es Cﬁn reB{ esent
specéignat ag p sHTeRtin 0. As TAR Xeadhpr Borizont! Agip 1o (e BBPR FeRIEST B IS 8FPYE he
index of refraction into a current having a magnitude of approxinmately I 1
m\,  amcnt fremghaysfractomete. GIhig ¥-axiymagest for eppreximates 4 milldmgeres (A H o t wo
different fuzzy logic variables. The first fuzzy logic variable is NS wth
& f uzzmAQrEde-ofis apyerticel mds sdpyesent8 thednziytgralesd teniiziyulpgie vavghble. Thayt abl e is
NMw th a fuzzy grade of approximately 0.2. 15 FIG 4 illustrates a fuzzy

| ogi :&isﬁfaﬁ%él #SE Y fonl. "Ehd Az ROV arkdbGs iRustrhtedsin GPA ihc¢ludd Begative domwert s
t he second signal fromthe flowrate sensor into at |east one fuzzy |ogic

var | @ enceliGe MBRANANGH O0aluibe Sthal YNSSRekio (AR CPosiiveTBialk (25| Poaive

hor i tal” axis of the graph represents the output current fromthe flow

)r & MERIR P T hg 6sﬁﬁe%,a{'%g@’gz.ein1§ R BABRLD PIERLE Il FpE Pmefoine NE1E

)y-a tical axisr uzzy -grade o he fuzzy logic

vari abl e, .The y-axis .20 ranges fromQO to 1. el FIG 4
al S&nis)ﬁ% fitrax 188l XArablEs 5 Bﬁeée‘\f/éf’?‘é‘ih ]érgl?fs “Ht]g tW§n8%bF§4 %%3 Bﬁféand PL.
In a SPC net hod, the NS and ES.fuz | ogi c vallrlia?rl eS8 San reorrl‘e,gg% control
10i rivedablgs ¢38 ERESTUPRATHIBIAT (1945- I‘%yg"i“te’g‘g}plleaﬁ IR OPEDT dLENTEPECi i cation

limts. As an exanple, the flow rate sensor can convert thgtﬁlow}{ate into
a cundexof refzactiem indo 2 purreny hgps agpagnitude eoapopmately 11 mA, and the graph in

FIG. 3 is used to convert the 11 mA output into two different fuzzy logic variables. The first
fuzzy logic variable is NS with a fuzzy grade of approximately 0.8, and the second fuzzy logic
- variable is NM with a fuzzy grade of approximately 0.2.

15 FIG. 4 illustrates a fuzzy logic graph used in method 200 of FIG. 2. This graph in FIG. 4
converts the second signal from the flow rate sensor into at least one fuzzy logic variable. The
second signal is a current in FIG. 4. The x-axis or horizontal axis of the graph represents the
output current from the flow rate sensor. The x-axis ranges from approximately 4 mA to 20 mA.
The y-axis or vertical axis represents the fuzzy grade of the fuzzy logic variable. The y-axis

20  ranges from 0 to 1. The fuzzy logic graph of FIG. 4 also includes seven fuzzy logic variables:
NL, NM, NS, ZR, PS, PM, and PL. In a SPC method, the NS and PS fuzzy logic variables can
represent control limits while the NM and PM fuzzy logic variable can represent specification

limits. As an example, the flow rate sensor can convert the flow rate into a current having a
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magni t ude of approximately 16 mA, and the graph in FIG 4 is used to
convert the 16 mA. output into two fuzzy logic variables, .The first fuzzy
|l ogic variable is PS with a fuzzy grade of approxi natel yT 8. ﬁ,UVaéufiﬂ he
second fuzzy variable logic is PMwith a fuzzy grade of approximately 0. 4.
5 FIG 5 illustrates a fuzzy logic table used in nethod 200@[08?4 2. The
table of FIG 5 <converts the fuzzy logic variables fromFIs. 4 into
ot her fuzzy logic variables. The table in FIG 5 includes seven col unms

representing.the seven fuzzy logic vari s in,FlG 3 n e able in
FI Gm?éngp%c’frf’é’gmé‘@%tﬁﬂ’rlg T%ﬁrtggﬁPﬁHbﬁﬁ‘ug%B%?gﬁo Fopsl tﬁ%g? %:nmv%rtfngétbl es of
FIG 4. The two fuzzy logic variables deternmined in FIG .3 were NSf and NM
and inteetviondizzyi dogic |vagrides. 10 he ditptaBizas Jopie apmableds PR Wit 2 Wzge erdediang pM
The intersection of these four fuzzy logic variables in the table of FIG 5
pr odypesinaely dthendf thezsechud)i fozayavhddbledogiFois Bihripthe 2 ey eiderafection
of the NM colum with the PMrow produces a fuzzy |logic variable of PM and
t he appldkiifeeidon of the NM colum with PS row produces a frizzy logic
variable PM Additionally, the intersection of the NS colum with the PM

KOW pr odyeess alki#AdYa fiedl fogi@tabRNlsed RMneibd 200ef FEGI Dt Thes exdld G FIGE 5t he NS
colum with the PS row produces a fuzzy |l ogic variable PS. Accordingly,

the Lk Efgebsq%éj lggié:f\}dFiEMeé f8h 31829 ARl RPN Vi RMiaBIBg FiR talfleese four

fuzzy vari averaged to produce a conposite fuzzy |logic variable
f i.mately 75 P S - Brdct |
R g e e SR e
. FIG 6 ts th ite f i i abl.e of k|l G i npt g, th
) sectls Frilbos bR Faseepgrvt Frereprig g Srven b 19 o Ra ARG Tt axi o

or horizontal axis of the graph in FIG [ep nts. the input current for
© he MUY Hatic SBHERIS) deipmunso a0 RIC: Ais oh o, ik 18 59 SR IGEE £ 1 om

approximately 4 mA to 20 mA. The y-axis or vertical_ axis_represents the
19 uz yariahlea digtepiinef dn F1G1 4owege @&m@éﬁw-s@hqe@swmon of these four fuzzy logic
variables in the table of FIG. 5 produces four other fuzzy logic variables. For example, the
intersection of the NM column with the PM row produces a fuzzy logic variable of PM, and the
intersection of the NM column with PS row producés a fuzzy logic variable PM. Additionally,
the intersection of the NS column with the PM row produces a fuzzy logic variable PM, and the
15  intersection of the NS column with the PS row produces a fuzzy logic variable PS. Accordingly,
the four resulting fuzzy logic variables are PM, PM, PM, and PS. These four fuzzy variables are
averaged to produce a composite fuzzy logic variable of approximately 75 percent PM and 25

percent PS.

FIG. 6 illustrates another fuzzy logic graph used in method 200 of FIG. 2. The graph in
20  FIG. 6 converts the composite fuzzy logic variable of FIG. 5 into the second injection rate for the
first component of the mixture, The x-axis or horizontal axis of the graph in FIG. 6 represents

the input current for the pump that controls the second injection rate. The x-axis ranges from

approximately 4 mA to 20 mA. The y-axis or vertical axis represents the fuzzy grade of the
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conposite fuzzy logic variable. The y-axis ranges fromO to 1. The graph in
FIG 6 includes seven,fuzzy logic variables: N, INM NS, ZR PS, PM and
PL. Continuing with the exanple fromFIG 5, the conpositd & U@y 2084i c
vari abl e of 75 percent PM and 25 percent PS produces a current of
approximately 15.5 mMAin FIG 6. This current is suppliedtottg np for
the first 5 conponent. As an exanple, the 15.5 mA can be su%(f)]lq Sﬂ]&go punp
171 in FIG 1 to establish the second injection rate for the first

conmponent. of the mxture. Therefore, ap inproved, method nuf,acturi ng a
sem compatite Bracogisorsibleandie YC%H%?S-E%T{EM ga&hﬁéf EIPEHP%GQ& %‘?n&etsher ef or
is provided to overcone the di sadvant ages of the prior art. The thirty
secoatndprayclagicdatiatles: oNL )M, NS, ZRnkSh PMaané PLa fepripriss yatL s €52 PNSn the 10
fifteen mnute titration cycle of the prior art. The optical detection is

i n- I fioREFEN G, Hencompositssfieey logichvarihblaef 3apgcem §M enthdh peteeitti HSeprodugss ano
reagents are required. Accordingly, mnimal training is required to use

t he GYE Y ShBFxRhatéTpt1BGtmAss BIGDed Ther @inent Ssuppizdronis ptp fapthe dadt syst em
is estimated to be approxi mately $30,000.00 to $70, 000. 00 | ess expensive

than, @féﬁi{?ﬂﬁ bR B&dmpld lthd B4.5 GIA SHSELMppdAUS puldpel 718k G, Rdestplisienear e al so
eP ec é) g

cost tive. Moreover, the fuzzy |ogic 15 control system provides a
faster and nore ahixWd | not overshoot the intended
tar d‘écf’n‘zHﬁectt'ﬁgtrat\%&fcrll{ﬁ%&g%&ngt ngglcm%atlg around the intended target.
Al t hough_t he_i nventi on has en described. wifh Tel-I A &iTe
enbodi mehpeeorg 3 HPPIOYE dﬂ%ﬁ‘}‘@?ﬁdﬁ%ﬁcﬁﬁl&&g sﬁgh?{ozlgsﬁﬁletc Iglpgrt t hat
~_various changes may. be nmade wi thout departin fromthe irit or.scope of
) e chamietieesHan R po O HEE DRENRIBPSE (Lot drap rireieet 8 hEsuen 20
as, for exanple, the conpositions of the mxture cccl)rrponent S are p%lovi ded to
f acptiort ait. e Thh éhirty seeand eptigs| rdgtestion eels i/mHER Sites 3ad MQe AEEHE SAGEE ¢ o
limt the scope of the invention. Furthernore, the conponents of the
10 xfificen minuGMRrationrayglesd thdpricrlarier Bat etgisalndfitgsorn pol-eandondpirggive o pe
polished or planarized. Additionally, the fuzzy |ogic can be used to adjust
t he OF3ink Amilify ¥ P CehuireGEhd B8 Tebignts are required. Accordingly, minimal training is
required to use the CMP system or method described herein. Furthermore, the optical system is
estimated to be approximately $30,000.00 to $70,000.00 less expensive than a conventional
titration system. Thus, the method and system are also cost effective. Moreover, the fuzzy logic
15  control system provides a faster and more accurate response that will not overshoot the intended
target and that will also not oscillate around the intended target.
Although the invention has been described with reference to specific embodiments, it will
be understood by those skilled in the art that various changes may be made without departing
from the spirit or scope of the invention. For instance, the numerous details set forth herein such
20 as, for example, the compositions of the mixture components are provided to facilitate the
understanding of the invention and are not provided to limit the scope of the invention.

Furthermore, the components of the mixture or CMP slurry can be altered depending upon the

material to be polished or planarized. Additionally, the fuzzy logic can be used to adjust the
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punp stroke volune instead of, or in addition to, the punp stroke rate.
Moreover, the nmethod described herein is not |limjted to CMP processes, but
can also be used for other processes such as, for exanpl e gsguycijduct or
waf er cl eani ng where the index of refraction of the soluté is different
than that of the solvent and provides a significant change in the index of
refraction 5 depending on its concentration in the sol vent . SABst ngly,

t he di scl osure of enbodinents of the invention is intended to be
illustrative of the scope of the invention and is no intengﬁd t Be

| i miptinpgtroke velymeeinserdead. pintaddiiondeohe PYnPisHEKRS Rient 18P VER ‘?“‘Sg"’ imted
only to the extent required by the appended clains. 14 1 ONOV 2004
SC1U8&ABK RirdinNSndt linditeretohOMPqiroraseas it cal Alsg ba UseAoE SHEH BIGESSEDHSBnent
conprising: formng a first |ayer over a sem conductor substrate;

Pr o Cion @x:Angle X $etii€ordaetr watd ctdanimgfWhest fizoindonefitrefzavtion of dboselutsolsponent ;
optically detecting a concentration of the first conponent in the m xture;

and g R aRRha Bt b theoieh 8nd Brovits fal digtifiday @hang? . in The intek hddrefrictiohai m |
further conprising: providing an oxidizer for the first conponent; and

8" Ot lhile B AR ARL ichh I ABINSRE ORCLoRARRONRDbiscideurd bPerfBidiASiO br Gheal I 1. or

conpri si ng: rst additional amount of the first
conponent taq the mxture at. a fiyst rat oyl b YntSRicBGh ivRg t he
conERRRTOR 15 dﬂt;en‘geﬁlam;t%?d‘fuﬁﬂr agwg SE 8 Ecé’BgiO it%egg‘lt/%grﬁr%]u nt % %t Kne first conponent

to the mxture at a second rate.different . fromthe . fir .1 ar
opt ii@ﬁiﬂgy)iﬂjgti@@[‘cfeﬁdhﬁtﬂée %83‘?:%%’%‘? H’t":eﬁth(?n Si‘.ah A émﬁ%aefi g téftﬁ%:?’ét%%gﬁ\}\# gr ei n:

by the appended claims.
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15 addi ng the second additional anount of the first corrponenfl U drittheitl4
conpri ses adding the second additional anount of ithe first conponent
before applying the mxture to the first Jlayer. 15 1 0 NOBCI0834716C10854ZK
5. The method of claiml or 2 or 3 or 4 wherein: optically detecting the
concentration further conprises optically detecting the concentration of
the firstCCaibtshent in a reservoir while dynam cally m xi ng together the
first and second conponents in the reservoir. 6. The nmethod of claim1l1l or 2
or 3 or 4 or 5 further conprising: 5 adding an additional anount of the
first conponent to the mxture at a rate after optically detecting the

concentragion. ﬁ7metﬁgf0mgﬁ§%cﬁ%%c%génﬁﬁ§n%g{0}Q%P&%plggnﬁ' Réng: detecting a

flow rate"of the mxtureé; owrate to deternine the rate. 10
8. The method of _claiml or 2 or r 4 or 5 or 6 or 7 wherein: optically
det ecti nJW%%E@VW&V%%SWW@C?%ﬁﬂ%%a&%s measuring an index of
refraction of a portion of the mxture. 9. The nethod of claim8 wherein:
measur i ngprovigdingraierstete compriget ofonfirstipempanerinndd ST BWWERY t he portion
of the 15 mxture to be conprised of the first conponent. 10. The net hod

of cl ai mdptieallRdétecthgarcohcantraBonpf thedirsttoopodensin thewhietwinandopt i cal |y
detecting the concentration further conprises neasuring an index of

sef ract i o RfinAhRQMRARE ¥ théwiek I8kr.t he m xture. 16

) 2. The method of claim 1 further comprising:
providing an oxidizer for the first component; and

providing an abrasive for the second component.

3. The method of claim 1 or 2 further comprising:

10 adding a first additional amount of the first component to the mixture at a first rate

before optically detecting the concentration; and

adding a second additional amount of the first component to the mixture at a second

rate different from the first rate after optically detecting the concentration.

4. The method of claim 3 wherein:
15 adding the second additional amount of the first component further comprises adding

the second additional amount of the first component before applying the mixture to the first

layer.
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METHOD OF MANUFACTURI NG A SEM CONDUCTOR COVPONENT AND CHEM CAL- MECHANI CAL
PCLI SHI NG SYSTEM THEREROR Abstract of the Disclosure A mitthae) wi2pn4
manuf acturing a sem conductor conponent includes form ng asgiphgtqtayer
over a sem conductor substrate, providing a m xture conprised of a first
conmponent and a second conponent, optically detecting a concentration of

the firstsconppRenkhod of BRI %k Uloe 3 crBdvheddip! Ying the mixture to the first
| ayer. A chemi cal - nechani cal polishing (CW) system (100) for use in the

CTurry oltiiy (e The' Sl BRGETutr 33%8%%?‘58 %‘8‘{1‘? %‘%‘fﬁ&lﬂg e "o

system al sg i ncl ud a refractoneter ace Clw
Sgns‘?qli‘(je 1pn 0(% tﬁe %Srst component In & reservol wha ﬁyﬁamma Y mlxmg %og erthe’ 'Y

first and second components in the reservoir.

6. The method of claim 1 or 2 or 3 or 4 or 5 further comprising:
5 adding an additional amount of the first component to the mixture at a rate after

optically detecting the concentration.

7. The method of claim 6 further comprising:
detecting a flow rate of the mixture; and

using the flow rate to determine the rate.

10 8. The method of claim 1 or 2 or 3 or 4 or 5 or 6 or 7 wherein:
optically detecting the concentration further comprises measuring an index of

refraction of a portion of the mixture.

9. The method of claim 8 wherein:

measuring the index of refraction further comprises providing the portion of the

15  mixture to be comprised of the first component.

10.  The method of claim 1 or 2 or 3 or 4 or 5 or 6 or 7 or § or 9 wherein:
optically detecting the concentration further comprises measuring an index of

refraction of a boundary layer of the mixture.
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