“.1 A NOVEL LI NEAR CMP TOOL DESI GN USI NG | N-SI TU SLURRY DI STRI BUTI ON AND

CONCURRENT PAD CONDI TI ONI NG 17 MAR 2004 (1) Field of the Invention. The

present: invention relates to the field of Chem cal Mechanical Polishing
(CWP). More particularly, the present. jinvention relates to nmet BatgARg.
apparatus for chem cal nechanical polishing of substrates, such as

'seni conduct dr NGMEIStUTMEAR @P Q% DEJEEH I nigli-pgaldl U BEURRYor esence of

b,

a chemcally and/or physically abrasive slurry, and providing fresh supply
of slurry onto pherausthacenohnbheonsvuhrtnat eaphcoRDISIONANGed on the
polishing pad while the substrate is being polished. Additionally, the
present invention includes a pad conditioning apparatus to condition the
polishing pad while the polishing pad is being used to polish

sem conductor substrates. Additionally, the present invention includes a
new slurry delivery systemwhere nulti-conponent slurries can be used

. that can_be netered very accurgtely during slurry flow and which

conpl et 81y eFtRiAaPés thRe LOYEG-“Phe conventional peristaltic punp. -2-

(2) Description of the Prior Art. _- , X
The present invention relates to the field of Chemical

Mechanical Polishing (CMP}. More particularly, the present
invention relates to methods and apparatus for chemical
mechanical polishing of substrates, such as semiconductor
substrates, on a rotating polishing pad in the presence of
a chemically and/or physically abrasive slurry, and
providing fresh supply of slurry onto the surface of the.
substrate which is mounted on the polishing pad while the
substrate is being polished. Additionally, the present
invention includes a pad conditioning apparatus to
condition the polishing pad while the polishing pad 1is
being used to polish semiconductor substrates.
Additionally, the present invention includes a new slurry
delivery system where multi-component slurries can be used
that can be metered very accurately during slurry flow and

which completely eliminates the use of the conventional

peristaltic pump.



17 MAR 2004 Chem cal Mechanical Polishing is a nethod of polishing

mat eri als, such as sem conductor substrates, to a high degree of planarity
and uniformty. The process is used to planarize sem conductor s%ices
prior to the fabrication of seniconductor circuitry thereon, and’ MéRail8o
used to renpve high elevation features created during the fabrication of

t he m cr(@l eCeseniptdiorcwift heorPdtilve: Fulist rate. One typical chenica
mechani cal polishing process uses a large polishing pad that is |ocated on
a rotatingcpbai e agatbnshicuni pbLaspuhgt i8t @ matpoadi bfopedisbingol i shing,
and a positioning nmenber which positions and biases the substrate on the

rotatin aFE%Hi%H_isrlga%% SAhelddodulitor MHMrJms, alesq iHighude abrasive

materials therein, I's mantained on the polishing pad to nodify the

pol i shing characteristics. . of fhe .nolishing d i rs e the

pol i shi ﬁ%gd:fee tor%fa pgw?xﬂ?trf’jﬁye.a él%ul%go%r?lm 'errﬁgealé%eﬁanilcstaﬁm%@%i ng to

pl anarize seniconductor substrates has not nmet wt ni.versal cept ance,
part i cuPANAEYTEr & FHE PIEY (L ARE] RDOF &%\Fg%&gﬂi’r&&?&ﬁ%ﬁ eat ures
created during the fabrication of microelectronic circuitry on the

subst r atsemiaomelusrtiora rai geroid wm SR RSPTha R q i il Yhe Rk F DR cal 3

high elevation.features created during the fabrication of
the microelectronic circuitry on the substrate. One
typical chemical mechanical polishing process uses a large
polishing pad that is located on a rotating platen against
which a substrate is positioned for polishing, and a
positioning member which positions and biases the substrate
on the rotating polishing pad. Chemicél slurry, which may
also include abrasive materials thereiﬁ, is maintained on
the polishing pad to modify the polishing characteristics

of the polishing pad in order to enhance the polishing of

ok,

the substrate.

The use of chemical mechanical polishing to planarize
semiconductor substrates has not met wiﬁh universal
acceptance, particularly where the process is used to
remove high elevation features created during the
fabrication of microelectronic circuitry on the substrate.

One primary problem.which has limited the used of chemical




‘17,NAR 2004 nechani cal polishing in the sem conductor industry is the

limted ability to predict, nmuch |ess control, the rate and uniformty at
whi ch the process will renove material from the substrate. As PﬁiﬁSU|t’
CWP is |abor intensive process because the thickness and unifor § 8% t he
substrate nust be constantly nonitored to prevent overpolishing or

i nconsi steftanbtak Pkl PILRRel R S rIRBLCRIUREOT GRYHetbris \ifieh
contributes to the unpredictability and non-uniformty of the polishing
rate of lirelGMP gvikess,to sprediecnomucnogeneotsntepl erilshnette dngl urry at
the surface of the substrate and the polishing pad. The slurry is

pri mari lhynisetni oy enhancich hehe ghsoddswhiichl sedmete dna et il af sorr e r enoved
fromthe-substrate surface. As a fixed volunme of slurry in contact with

the substfatg,peesise. id h thessel echsl 1Rt piheH i Feddrs Piaeas of the
substrate, this fixed volunme of slurry becones |ess reactive and the

DSt 1 i of | .
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.cont i | ide fresh sl to the polishing pad. Thi h
o esent S CTREEIR I Brtreret T GREPR AR RIRACHS Yonfi gurati on o

the polishing apparatus, introducing fresh slurry into the area of contact
bet ween HeCR$hsEenE ce@hiphing of the substrate surface. .

One factor, which contributes to the unpredictability and
non-uniformity of the polishing rate of the CMP process, is
the non-homogeneous replenishment of slurry at the surface

- of the substrate and the polishing pad. The slurry is
primarily used to enhance the rate at which selected
materials are removed from the -substrate surface. As a
fixed volume of slurry in contact with the substrate reacts
with the selected materials on the surface of the

{- substrate, this fixed volume of slurry becomes less
reactive and the polishing enhancing characteristics of
that fixed volume of slurry is significantly reduced. One
approach to overcoming this problem is to continuously
provide fresh slurry onto the polishing pad. This approach
presents at least two preblems. Because of the physical
configuraﬁion of the polishing apparatus, introducing fresh

slurry into the area of contact between the substrate and




4 17 MAR 2004 the polishing pad is difficult. Providing a fresh supply of
slurry to all positions of the substrate is even nore difficult. As a
result, the uniformty and the overall rate of polishing are S|gn|f|cantly
affected as the slurry reacts with the,substrate. The polishing probRRdMks
carried out until the surface of. the mafer is ground to a highly planar
state. Boei pgliabingoppdhifgdpfEéeyst- bBFﬁV%ﬁénﬂaﬁeFréﬁFf&éEPgMdthe
polishing pad becone abraded. After nunerous wafers have been polished,

t he pol ss3bhtng padabh&cpositiwona ©6 the pobrtraherés ehenehdrei ency of the
polishing process is dimnished and the rate of renoval of material from

the wafgirsurhace AS aSk@BLitcanhkyuHeebensed. ahli tBeUsVALAY1akatBi s
point.that the polishing pad is treated and restored to its initial state

so that,a b uBk GAE Fy B SYT BgreaRoange cagabiubeyobtained. |n

t he coneen??g%3§§hgp?%gcﬁi& % # pls hel d e|n a C|rcuuar carrier, which
rotates ol s, ar nmounted on a polish platen which has a
flat sur?%%g ﬁkﬁmﬁﬁgh % ngge "The rotating wafer is brought into
physical contact with the rotating polishing pad; this action constitutes
t he Chem cal Mechani cal Polishing process.

The polishing process is carried out until the surface of

the wafer is ground to a highly planar state. During the

polishing process, both the wafer surface and the polishing
pad become abraded. After numerous wafers have been
polished, the polishing pad becomes worn to the point where
the efficiency of the polishing process is diminished and
the rate of removal of material from the wafer surface is
significantly decreased. It is usually at this point.that
the polishing pad is treated and restored to its initial

state so that a high rate of uniform polishing can once

e

again be obtained.

In thé conventional approach, the wafer is held in a
circular carrier, which rotates. The polishing pads are
mounted on a polish platen which.has a flat surface and
which rotates. The rotating wafer is brought into physical
contact with the rotating polishing pad; this action

constitutes the Chemical Mechanical Polishing process.



17 MAR 2004 5 Slurry is dispensed onto the polishing pad typically using a
peristaltic punp. The excess slurry typically goes to a drain, which neans
that the CVP process has an open loop slurry flow In addition, #iyepMArR 2004
conventional approach uses orbital mtion where there is a relative notion
at any §i¥ nt of the wafer that poses severe problens of non- uniformty
across thdlihie ehdisResEed rntrfide irpbifhindrrad ccypiotabhs Wwiind anarity.
Al so, the conventional approach uses and dispenses with an excessive

anmount of pEnirstalthiat pudds Bigreicasntd Wty tihep prakles sgdgs costa There
also is no nethod for exactly controlling slurry flow. The present

i nvent i eiraAddr eatieth ashrio| piese tdiee ioMb Gt th 4 U £ opaAICEdt h the
waf er and the polishing pad are rotating there exists a velocity

di ff er enfjialr AGI055, the ARl L onhithe W RRIAY; SHAT 1St d Aln V\ﬁéeeg pol i shi ng

uniformty and planarity suffer across the die and across the wafer. This

limts i3 Xfénacl[ﬂo% vmeféqq:hce%veﬂati Or}aellaq\fvea cgton%:nh atts n?i a! ly in .
Shal | ow Trenc pli Cat'1 ons, copper anascene, etc., which are involved in
sub- quart i i 1 shows a Prior Art CWP

er mcraon technol nodes. Fi

appar at B&1k ;?oflrl ﬁ'ﬁ‘%a‘d Eg%lq' PAUFT 5 PLIRERRCHAIhi ng tabl e 22

whi ch uniformity across the die and across the wafer in addition
to problems of planarity. Also, the conventional approach
uses and dispenses with an excessive amount of slurry that
adds significantly to the processing cost. There also is no
method for exactly controlling slurry flow. The present
invention addresses and sclves the indicated problems.
Since both the wafer and the polishing pad are rotating
‘there exists a‘veiocity differential across. the wafer. This
velocity differential wafer polishing uniformity and
planarity suffer across the die and across the wafer. This

{ limits the application of the conventional CMP approach
especially in Shallow Trench Applications, copper

damascene, etc., which are involved in sub-quarter micron

technology modes.

Fig. 1 shows a Prior Art CMP apparatus. A polishing pad

20 is affixed to a circular polishing table 22 which




6. 17 MAR 2004 rotates in a direction indicated by arrow 24 at a rate in

the order of 1 to 100mRPM A wafer carrier 26 is used to hold wafer 18
face down against the polishing pad 20. The wafer 18 is held in place by
applying a vacuumto the backside of the wafer (not shown). The WaiTaMAR 2004
carrier 26 also rotates as indicated-b¢ arrow 32, usually in the sane
directi ofPtatehelpor | hiegticeml ndicagd oy Aarron t¢hatoralgratefin to 100
RPM Due to the rotation of the polishing table 22, the wafer 18 traverses
a circult@re potdshiof patd D¥@En REMe Xaoba S n:gazplaiieﬁozﬁ Adorsoel 281 s al so
applied in the downward or vertical direction against wafer 18 and presses

the waf eiold wapdnsig t fiecdAldwhli £¢h Dok 26haspolisisimeip Jw) ighed. The

force 28 is typically in the order of O to 15 pounds per square inch and
is appll t g&hack of wafer
carrier 26. é)[)él ﬁ% Igélll S dzé)om ted‘; h%g%i% ﬁé ?ﬁ‘gg‘g"'f’y ‘%é]nglp%ad 20. Fig. 2
shows a it ca or Art ur dellver sten1 Slurr uni form :
chem cal g%kﬁ % ?ﬁﬁ %%%35 %%%) ?%Wncon ned h ﬁﬁﬁLﬂ#@ vat 34 from
where the slurry 21 is punped %X t he dlaphragm

6 in direction 38.
The peri%tSP (FEERH 230 RPHH &%ﬁﬁ%@%dﬁ?ﬁ"&%% drft® Safints of

slurry 21 onto the pollshlng pad 20 while the
direction as the polishing table 22, at a rate on the order

of 1 to 100 RPM. Due to the rotation of the polishing table
22, the wafer 18 traverses a circular polishing path over
the poliéhing pad 20. A force 28 is alsoc applied in the
downward or vertical direction against wafer 18 and presses
the wafer 18 against the polishing pad 20 as it is being
polished. The force 28 is typically in the order of 0 to 15
pounds per square inch and is applied by means of a shaft
30 that is attached to the back of wafer carrier 26. Slurry

21 is deposited on top of the polishing pad 20.

e
]

Fig. 2 shows a typical Prior Art slurry delivery system.
Slurry 21 of uniform chemical and mechanical composition is
contained in the slurry vat 34 from where the slurry 21 is
pumped by the diaphragm pump 36 in direction 38. The
peristaltic pump 40 deposits controlled and intermittent
amounts of slurry 21 onto the polishing pad 20 while the

balance 44 of the slurry that had been pumped by the




bal ance 44 of the slurry that had been punped by the 7 di aphragm punp 36
is returned to the slurry vat 34. The 7 MAR 200k rate at which the slurry
42 is provided by the two punps 36 and 40 can be under control q
conditions of operation and environnent,such as type of surface QEMNEEM*
polished, rate of rotation of either the wafer 18 and/or the polishing

t abl e, dégphregmspes®, 360 i6)aetarhpds tonshey isilndrivcalatadd .ciiecal -pol i shing
pads. US 5,709,593 (Guthrie et al.) shows a slurry delivery system and
slurry waper ahawhikds £hé851087 yv( Manficegiroetidald. bydithel eses parpel i3shi ng pad
conditioner with radical conpensation. US 5,792,709 (Robinson et al.) shows

a pol i shhag 4@a@aﬁl 5& uHéeé 282688 630N Ebndi 3@ %%%a%ao%pa%at us to
recondi tion a polishing pa US 5, 650,039 (Talieh) discloses a polishing

pad m‘tgngagﬁﬁﬁgnkosqgh' &F%rgf sﬁr%a%%Rbéggé pOQ1sH§d5 }E%EQ%% ('Shendon

) teac conrc
rotation of either the wafer 18 and/or the polishing table,

etc.

US 5,688,360 (Jairath} shows cylindrical and conical

polishing pads.

US 5,709,593 (Guthrie et al.) shows a slurry delivery

system and slurry wiper bar.

US 5,785,585 (Manfredi et al.) discloses a polishing pad

conditioner with radical compensation.

UsS 5,792,709 (Rokinson et al.) shows a polishing pad

disk.

US 5,782,675 (Southwick) discloses an apparatus to

recondition a polishing pad.

US 5,650,039 (Talieh) discloses a polishing pad with

grooves to deliver slurry.



condition the polishing pad. SUMVARY OF THE | NVENTI ON The present invention
teaches an in-situ slurry distribution and concurrent pad conditioning
process and apparatus. The novelty of the present invention is that the
pol i shing pads are nounted on a cyiindrical platformthat consi stist biARa200!
pad/ core arrangenent, instead of.the conventional flat platformon which

t he polishing pads are placed. The cylirn8rical pad has notion in the X-Y-Z
directions; the cylindrical pad in addition has rotational notion. The
novel ty of UShé,37és @B déviegdonorsi sils )otteashes quecpddhdoreldesi @ W t h

t he polishing pads mounted on the surface of the core. Evenly spaced

openi ngscatditpiayi thesl pod it ing headpad/ core assenbly for the |ocation of
slurry ports. The center of the core is hollow, slurry is punped through
the center of the core and exits the core through - 9 the slurry ports to
t he polishing pads and the pad conditioners. 17 MAR The present invention

in addition incorporates a n%WMMih9r6¥ gﬁhi%%Q%N%&bﬁngenent. The slurry,

whi ch can consi st

The éresent invention teaches an in-situ slurry
distribution and concurrent pad conditioning process aﬁd
apparatus. The novelty of the present invention is that the
polishing pads are mounted on a cylindrical platform that |
consists of a pad/core arrangement, instead of the
conventional flat platform on which the polishing pads are

placed.

The cylindrical pad has motion in the X-Y-Z directions;
the cylindrical pad in addition has rotational motion. The
4 novelty of the present design consists of as unique
pad/core design with the polishing pads mounted on the
surface of the core. Evenly spaced openings are provided
within the pad/core assembly for the location of slurry

ports.

The center of the core is hollow; slurry is pumped

through the center of the core and exits the core through



of a conbination of nore than one type or conposition of slurry, is punped
in the conventional manner (for instance using diaphragm punps) and flows
through an orifice-flow mneter where the nulti-conmponent slurrieS»?re _
conbi ned and punped through a single tulke_m xing coil. The actua? ﬁpﬁﬁﬁ@5
of the different slurries occurs.within the mxing coil. The mxed slurry
flows tGuGH Y o PSSy ter iher Rddshing fadts e &&% conbination. In
this way, a constantly renewed supply of fresh slurry can be provided to

t he waf @csidiftilcinearse bei ng pol i shed thus elimnating previously
experienced problens associated with stationary or used slurry. This
aspect of the present invention is of particular inportance for the
polishing of netal surfaces. Using this approach of the present invention,

the slurryrhgaprbeaHEt SREENVEEYN BECHAES 8L YnUDhEKERLREESL ULT Y| oW Of -
conventional applications where the peristaltic punp causes 17 MAR 2004 -

to 2 99alqee10 oy SOURGaRY | A QI Ol Sl dhngilL addi tion,

t he present i"nvention“alT ows e conplete-“elimnation o
peristal tic punp.. .part_of the present invention, a pad.conditioner disc
oed:  Thts S ReTB S o G S BRE S ARFE. 48 PP GPapdsLEion of

slurry, is pumped in the conventional manner (for instance

using diaphragm pumps) and flows through an orifice-flow

PEEN

meter where the multi-component slurries are combined and
pumped through a single tube mixing coil. The actual mixing
of the different slurries occurs within the mixing coil.
The mixed slurry flows through a rotating driver that

rotates the pad/core combination.

In this way, a constantly renewed supply of fresh slurry

can be provided to the wafers which are being polished thus

-

eliminating previously experienced problems associated with
stationary or used slurry. This aspect of the present
invention is of particular importance for the polishing of

metal surfaces.

Using this approach of the present invention, the slurry

can be metered very accurately'unlike the slurry flow of

conventional applications where the peristaltic pump causes




assenbly and fits snuggly around this assenbly. The pad conditioner

condi tions the polishing pads at the sane tine that the polishiqg ,
operation takes place. The friction between the pad conditioner ndAR HEA
pad/ core assenbly can be varied during and as part of the polishing
process thus further adding a paranmeter of control for the polishing
oper at i oh.9TRRE b lisedrdgrlantieasi iy the fiowtobrithe pressure bet ween
the pad conditioner and the pad/core assenbly can be of a nunber of

desi gns,Ird crddinst@ncetios rpmederat etheyht Dsker $1 Taws bfotisetk fasmghitse pur pose.
This allows for very accurate control of this application paraneter. 11
BRI EF DRSGR 7 % O £ Hin NS Fi e Judpows Prior Art polishing and

slurry supply tools. Fig. 3A and Fig. show an overvi ew of the
i npl ementation of the present invention. 17 MAR 2004 Fig. 4A and Fig. 4B
show a cross sectional view of the pad/core assenbly. Fig. 5 shows a

detal | ed vien of the gad sonditioper disk, DETALLED DESCHPT| Y CF TrE

used. This disc is of the same shape as the pad/core
assembly and fits snuggly around this assembly. The pad
conditioner conditions the polishing pads at the same time
that the polishing operation takes place. The friction
between the pad conditioner and the pad/core assembly can
be varied during and as part of the polishing process thus
further adding a parameter of control for the polishing

operation.

The method used for increasing the friction or pressure

between the pad conditioner and the pad/core assembly can

it

be of a number of designs, for instance air-actuated
cylinders can be used for this purpose. This allows for

very accurate control of this application parameter.



Ref erring now specifically to Fig. 3a, there is shown an expl oded vi ew of
the polishing apparatus of the present invention. The plan view 50 in the
top left corner shows the positioning of the wafers 52 that are being
polished with the wafer carrier 53. Th@ diagram 51 at the cente L Sﬁﬁfﬁﬁf
cross sectional view indicates that the wafer carrier 53 has fr L

nmotion in the X-Y--Z d$$%§$|QF§Q3F%EE9W|%ﬁ TE PRATNGR i ng notion 57. 7 -
12 The pad/core assenbly 54 is further detailed Fig. 3b. Munted on the
outside of the hollow core 56 and in parallel wth this core is an
arrangenment of four polishing pads 58. The nunber of polishing pads

provi ded i rnEidy sl nstdnes PSidwtart npdeiskibng hendusberrpfsdpplyas shown in
Fig. 3b, any nunber of pads can be used which best suits and satisfies the
need of atpanrkicular application. Adjacent to the pad/core assenbly 54 is
presented one pad conditioner disk 60. The nunmber of pad conditioner

di sks that can be used within the scope of this invention can vary and is
determ ned by optimumresults obtained for a particular application of the

present i nvepgj ony, Aty agf uatsd Gyl nders, 82, o8 bp sed to urge the

implementation of the present invention.

Fig. 4A and Fig. 4B show a cross sectional view of the

pad/core assembly.

Fig. 5 shows a detailed view of the pad conditioner

disk.

DETAILED DESCRIPTION COF THE PREFERRED EMBODIMENT

Referring now specifically to Fig. 3a, there is
shown an exploded view of the peclishing apparatus of the
present invention. The plan view 50 in the top left
corner shows the positioning of the wafers 52 that are
being polished with the wafer carrier 53. The diagram 51
at the center of this cross sectional view indicates that

the wafer carrier 53 has freedom of motion in the X-Y-Z

direction in addition to the rotating motion 57.




pad/ core assenbly 54 toward the wafer carrier 53. By increasing the
pressure by which the pad/core assenbly 60 is urged toward the wafer
carrier 53, the process of polishing the wafers 52 can be contrglj ed. The
process of wafer polishing is as follows: the pad/core assenbly RUHE S
around its axis 82 13 stinulated by the rzaﬁry actuator 64. Thé diagram 86
1 7-MAR 2@ within this cross sectional Vi Tndicates that the pad/core
assenbly 54 has freedomof notion in the X-Y-Z direction in addition to

the rotating mpfd Og;hd/'f%gre digectop of 1OUALI AN Ofaddie Rad/eQr e gssenbly 54

is, wthin the scope the present invention, not critical. The wafers 52

that are tg _he i sh are, Ln th onventi onal _maaner, ,aftfixed to the
waf er carrﬁangga Pﬂe%gﬁanFségﬁrpgrt§§ épggoﬁngfgsggrgaﬁlets axis, the
direction of rotation 57 is, within the scope of the resent invention,

] : ] p
not criticBRrafhelpydrBoraigssersl 5540 8rRBOACRE a8 tqHY in cl ose
physical proximty to the wafers 52 affixed to the wafer carrier 53 such
that the pBPLiEhAGIpRAES588ar Ehpnnympeircalt POALABENG PRASHEIRYAELE 52 t hus
allowing the polishing pads 58 to polish the wafers 52.
in this manner is not limited to the number of four as

shown in Fig. 3b, any number of pads can be used which
best suits and satisfies the need of a particular

application.

Adjacent to the pad/core assembly 54 is presented one
pad conditioner disk ©0. The number of pad conditioner
disks that can be used within the scope of this invention
can vary and is determined by optimum results obtained

for a particular application of the present invention.

Air actuated cylinders 62 can be used to urge the
pad/core assembly 54 toward the wafer carrier 53. By
increasing the pressure by which the pad/core assembly 60
is urged toward the wafer carrier 53, the process of

polishing the wafers 52 can be controllied.

The process of wafer polishing is as follows: the

pad/core assembly 54 rotates around its axis 82




VWhile.this polishing action is taking place, the polishing pad conditioner
60 is or can be brought into contact with the rotating polishing pads 58.
This latter contact between the polishing pads 58 and the polishing 17 MAR
2004 - 14 pad conditioner disc 60 refreshes or conditions the ipbMARHigg
pads 58. The nunber of polishing.pad conditfioners 60 that is "nmounted on

t he pad/ coséimpndahgdnbyt tbe mayavar pcindtios 6di.cTaredibgremg@ier enent s of
particul ar applications. It 1is clear fromthe above that a |arge part of

the outsideithtnf@Besotreekestetianahe véeveradivatbspadacondicti oners 60,
care nust be taken that the pad conditioners 60 do not physically

jnterfere phhhchle haBesyl ggbpgsgggee%&egf%&% 9% chBexLotyry driver

64 rotates that pad/core ass around its central axis 82. The

rotary driye .can.he' .any.,conyenti l,_design; theg design of the
rotary driég%egﬁlgg ﬁgtasgg%lgP Fﬁetégeégﬁg%ﬁﬁgeﬁfgéﬁp'Pgﬁﬁed t hrough t he

rotary driver is.the slurry 81 after. it exits the slurry-mxing coil 66.
The sIurryd?gng?EEdO%nF8t¥ﬁé°nsParF99n99§ﬁ5058iFSP?8#5VthLFGFry junction
box 68. The s[urrg enters this box 68 fromone or nore sources of

within the scope of the present invention, not critical.

The wafers 52 that are to be polished are, in the
conventional manner, affixed to the wafer carrier 53, the
wafer carrier 53 also rotates arocund its.axis, the
direction of rotation 57 is, within the scope of the

present invention, not critical.

The pad/core assembly 54 is mounted above and in close
physical proximity to the wafers 52 affixed to the wafer
carrier 53 such that the polishing pads 58 are in
physical contact with the wafers 52 thus allowing the

polishing pads 58 to polish the wafers 52.

While this polishing action is taking place, the
polishing pad conditioner 60 is or can be brought into
contact with the rotating polishing pads 58. This latter

. contact between the polishing pads 58 and the polishing



slurry, the rate at which this slurry fromthe various sources enters the
junction vessel 68 is controlled at the entry points into the vessel by
nmeans of preset and adjustable openings 84 into the vessel 68. 1{ MAR 2004
15 Shown in Fig. 3b are two di aphragm punps 72 that PUVP the sl ut f AR, 2004
direction 70, that is towards and into_tfqe_ slurry junction vessel 68 The
slurry usegatiokohbe tiPakirshiiRg BD0GRIT dshe@ORlraiRRdiitAohBethwo sl urry
supply containers 74 and 76 which contain respectively slurry conponent 1
and slurry egafaln Aggt he center of core 56 are provided channels or
hO||OM/ZOﬂg§9g§H?ﬁ§tp%3g Fn the sane direction as the axis 82 of the
pad/ core assenbl age 54. These channels 78 are further connected to slurry
ports (not shown in Fig. 3b) through which the slurry 80 is deposited and
distributed to the polishing . pads 58. Fig. 4a shows a_ cross sectional view
of the pad/ cof® HEWMRRhAF d?P]dHfhl%HsFé@do?m?%tFlcb‘Eﬁ”f%rﬁ%d:%sl%B the
core 56 and the slurry ports 89. Fig. 4b shows a cross sectional vi ew of
t he pad/ comeuntemfbpnathenpa®feoceoss reagemens! S5¢i maysieawny ahdt ishe center
78 of the core 56 is hollow. The slurry ports 89

dictated by requirements of particular applicatiocns. It

is clear from the above that a large part of the ocutside
surface of core 56 can be covered with pad conditioners
60, care must be taken that the pad conditioners 60 do
not physically interfere with the top surface of the

wafer carrier 53.

The rotary driver 64 rotates that pad/core assembly 54
around its central axis 82. The rotary driver 64 can be
of any conventional design; the design of the rotary

driver 64 is not part of the present invention. Pumped

ey
i

through the rotary driver is the slurry 81 after it exits
the slurry-mixing coil 66. The slurry is forced into the
slurry-mixing coil from the slurry junction box 68. The
slurry enters this box 68 from one or more sources of
slurry, the rate at which this slurry from the variocus
sources enters the junction vessel 68 is controlled at
the entry points into the vessel by means of preset and

adjustable openings 84 into the vessel 68.




~are also i

ndi cated. 17 MAR 2004 -16-- The flow of the slurry is as

foll ows:

the slurry is forced into the hollow zones or channels 78 provided for
this purpose in the core 56 by the rotary driver 64 and exits thes
channels 78 via the slurry ports 89. The core is nmounted on the co

or axis 82, which in turnis

e
re shaft

connected to the rotary driver 644 TFiAR 28k

shows t he exploded vi ew of the pad condi$i-oner disc. The inside 88 of the
conditioner disk is seeded wth dianond in order to inprove the
effectivenes ng-& RG8As HE Gendidigner di sk
itself (86) égﬁabe nadﬂﬁts?ﬂ% sta?gTess stee or anyE5 ot her ad%ropriate

mat eri al . he fore b ear u ecific
enbodinent h@rﬁyeégn %Ge |ohbha§h§een %ggéFF%eéﬁﬁeggF% %g pur poses
of |IIustrat|on vari ous nDdlflcg |on to.the presgn |nv ntion may be
made mnthédPrH¥VﬂHPFﬁg°Pr8ﬁFFﬁe élrF aﬁd“§5§p838 fRE tBPesent

i nventi on.

o

Accordingly, the present invention is not limted except as by
t he appende@lébhiing. progeRARis0oggntzined in the two slurry supply

containers 74 and 76 which contain respectively slurry
component 1 and slurry component 2. At the center of core
56 are provided channels or hollow zones 78 that run in
the same direction as the axis 82 of the pad/core
assemblage 54. These ehannels 78 are further connected to
slurry ports (not shown in Fig. 3b) through which the
slurry 80 is deposited and distributed to the polishing

pads 58.

Fig. 4a shows a cross sectional view of the pad/core
combination with a set of four polishing pads 58, the

core 56 and the slurry ports 89.

Fig. 4b shows a cross sectional view of the pad/core
combination. The cross sectional view shows that the
center 78 of the core 56 is hollow. The slurry ports 89

are also indicated.




1. A nethod for planarizing a sem conductor wafer conprising: providing
one or- nore sem conductor wafers; providing a set of one or nore abrasive

cylindrical polishing particles fixedly suspended in the suspensﬁqqmﬁfqggnl
and a planarizing surface with a plurality of exposed abrasive particles;
providing slurry to said polishing pad§3iPransIating at | east one of the
fixed* abr asi vBheyfliowdrat alhepad Iwshingi pads foldl owdre amigianductioy wafer with
respect to each other to inpart relative notion therebetween; pressing

sai d senmi cepduetiosnvaf s ABALBA! zbHRsaBrashyanpakt 76! 88oL9qE8MRYE Materi al
fromthe wafer; engaging a non abrasive cylindrical refurbishing elenent

wth the ehagaplzbBUeSyh! 8hE. LM 8ENLLNERAONSROLGS LY yCy! bRILLgal

ref ur bi shi ng el enen renoves waste mateéeria romtheé planarizing surface
wi thout altering.ihe exposed abrasive _particles at the_plaparizin

surf ace; a%gltgr§§ﬁ§etﬁ§ pre gu? Xﬁﬁnga Byt he BSF%EhPRg ﬁsasCEB%ditioner
di sks to the mgolishing Eads to control the rate of ﬁolishing pad

ref ur bi shi hY. MOUnERd ARt hB8 6PTe| 8PAft PEreKés B3nprharhglinhBusRepsof using
multiple .conmponent slurry mx thus controlling the wafer polishing rates.
3. The netfednettedarm théureherycdnpvesi Ad-t he step of varying the
pressure applied by the polishing pads to the wafers thus controlling the
rate of polishing said wafers. -18 17 MAR 2004

Fig. 5 shows the exploded view of the pad conditioner
disc. The inside 88 of the conditioner disk is seeded
with diamond in order to improve.the effectiveness of the
polishing pad renewal process. The conditioner disk
itself (86) can be made using stainless steel or any

other appropriate material.

From the foregoing it will be clear that, although a
specific embodiment of the present invention has been
described herein for purposes of illustration, wvarious
modifications to the present invention may be made
without deviating from the spirit and scope of the
present invention. Accordingly, the present invention is

not limited except as by the appended claims.




4. The method of claim1 further conprising the step of varying the
pressure applied by the polishing pads to the wafers thus controlling the
rate of polishing said wafers. 5. A nethod for chem cal nechani cal
planarization of a sem conductor wafers, conprising; providing a platform
for nmounting sem conductor wafers; providing a nmeans for rot at‘l.pgmgs_gaggm
platformfor nounting sem conductor wafers; providing a cylindri ca_l
platform for nmounting sem conductor i shing pads; providing a means for
rotating said cylindrical platform oviding a cylindrical polishing pad
arrangenent; providing a polishing pad conditioner ar rangement; provi ding
a means1for foingthed ferplanasizingd semiconsisictehivadepeampysiogt di ng a means for

Yg%irggt Ereesé}éblr\&ﬁjigﬁn%%lgp;q%g%%@?gng&tiopanlai! e?sl; pol i shi ng pads are urged

providing a set of one or more abrasive cylindrical polishing particles
fixedly suspended in the suspension medium, and a planarizing surface with a
plurality of exposed abrasive particles;

providing slurry to said polishing pads;
| translating at least one of the fixed abrasive cylindrical polishing pads and
the semiconductor wafer with respect to each other to impart relative motion
therebetween;

pressing said serﬁiconductor wafers against the abrasive particles to
remove material from the wafer; ’ '

engaging a non abf‘asive cylindrical refurbishing efement with the
planarizing surface, wherein the non-abrasive cylindrical refurbishing element
removes waste material from the planarizing surface without altering the
exposed abrasive particles at the planarizing surface; and

varying the pressure applied by the polishing pads conditioner disks to the
polishing pads to control the rate of polishing pad refurbishing.

2. The method of claim 1 further comprising the step of using multiple

.component slurry mix thus controlling the wafer polishing rates.

3. The method of claim 1 further comprising the step of varying the pressure
applied by the polishing pads to the wafers thus controlling the rate of polishing

said wafers.




providing a neans for varying pressure by which the pad conditioner di sks
are urged toward the polishing pads; and 17 MAR 2004 providing a neans for
evenly distributing slurry wthin said cylindrical platform 6. The nethod

of claim5 wherein said platformfor nounting said seniconduc;g?]m@{gﬁﬁ
consists of a top surface or face of-1B-wafer carrier. 7. The hod o

claim5 wherein said neans of rotating said wafer carrier consists of-.a. .. _

rotary driver notor. 8. The method of claim5 wherein said cylindrical

pl atform f oa . mpHAt hBEHSENLEO 0 hi ng_pa consi sts of a cylinder
nounted on a cylinder ax??ﬁo?ggg ?tgaﬁkﬁ?ﬁegﬂﬁPﬁbﬁlﬁg Ehei AEepwherei n sai d

motor. 10, The netbod o o arm o enapBt aedchl €08 hal fekind erdan ng pad

nmotor. 10. The nmethod of claim5 whereln sai
ar r angenentteobisé swsfetfs pohis hi: 88t 8851 Ad éﬁ@zngb o@ qgted on an

out side surface of said cylindrica
said wafers,

{
5. A method for chemical mechanical planarization of a

semiconductor wafers, comprising:

providing a platform for mounting semiconductor
wafers;

providing a means for rotating said platform for
mounting semiconductor wafers;

providing a cylindrical Platform for mounting
semiconductor polishing pads;

providing a means for rotating said cylindrical
rlatform;

providing a cylindrical polishing pad
arrangement;

providing a polishing pad conditioner
arrangement ;

providing a means for rotating said cylindrical
pelishing pad;

providing a means for varying pressure by which



platformand in a direction of the axis of said cylindrical platform and
consi st of one polishing pad while said polishing pad has the sane or
approximately sanme length as the length of said cylinder. .11.. The nethod
of claim$5 wherein said polishing pad arrangenment consists of pol1i75Qh€%UM
pads nounted on the outside surface oftisaid cylindrical platforman

the direction of the axis of said cylindrical platform and consist of a
mul tiplicity @fe perlsrdnipphdsoMisling ssads pote shidugl pass e | engt h
which may or may not _be uniformbut is shorter than the length of said
cylindrical piattgrepdustomieafastavod of claim5 wherein said polishing pad
arrangenent consists of polishing pads nounted on the outside surface of
said cylindrical pIERYSHRGAM BeRng Forivartinsh mfeasveeatiys wificai d

cyl i nder and chonsi ) of multiplicity of polishing pads while said
pol i shing pads h&e& tH& doied éjﬂp‘aﬁ‘cﬁdaﬁ%ﬁ etpeshfovarEhdtie as the | ength of

said cylindrigal: Bl 13. The nmethod of claim5 wherein said polishing
pad arrange ntlsg{olﬁ{ﬁt g{a[saso’f aﬁlo(}i shi ng pads nounted on the outside surface

of said cylindricadrRiaisfRf M apd{ ' ti. he axi.s of said
cylindrical platf ?r R B S5 B A
within said cylindrical platform.

6. The method of claim 5 wherein said platform for
(_‘ mounting said semiconductor wafers consists of a top

surface or face of a wafer carrier.

7. The method of claim 5 wherein said means of
rotating said wafer carrier consists of a rotary

driver motor.

8. The method of claim 5 wherein said cylindrical
platform for mounting semiconductor polishing pads
{-x consists of a cylinder mounted on a cylinder axis or

shaft.

9. The method of claim 5 wherein said means for
rotating said cylindrical platform consists of a

rotary driver motor.

10. The method of claim 5 wherein said cylindrical

polishing pad arrangement consists of polishing pads



.+21+- and consists of a multiplicity of polishing pads while said polishing
pads have a length which may or may not be uniform but which is shorter

than the I'ength of said cylindrical platform 14. The nethod of qlﬁhgﬁ%ﬂ@}
wherein said polishing pad conditioner arrangenent consists of one concave
disk wth an inner surface that matche80wi th and has the same profile as
the outer surface of said polishing pads and that is nount ed on the - .
outsi de of sHWPRT M AP - sdafyafiane ofs salke Opd](cindmd::am gn_er ?)f claim
14 wherein said ol i shi ad conditioner_consists of a cylindrica _
confi gur at i oR A3 aﬂd;%ﬁf@séijﬁeé&l%é%feitﬁlq fRecis mfersaéisﬂrfaﬁedof f sa: d
cylindrical f.i 3l 1,0n . di anond i npr.egnated. 16. The nethod of claim
1Z wher ei n sai‘d pa l%zzaoln |Jtalsccﬁ?é:rma?r11r ik 2 O &gt Pdishimg Pad icity of

sai d concave (g4 t]o%q . ide . of said polishing pad
arrangenent . @%ﬁl&srrggilr?ul t 6%]101% p%;& éjaalsd tg"c?n(,sg\?lg (fﬁrfssk?pgpxgl"ﬁtﬁlmf
wherei n each ik 1@ GaMelild Rldrigfely S LAY s nd3KS consists of a
cylindrical confi guﬁlg':tieuon made of r@st ai nl ess st?%glln\%ﬁerel n the inner
surface of each

11. The method of claim 5 wherein said polishing pad

arrangement consists of polighing pads mounted on the

outside surface of said cylindrical platform and in

the direction of the axis of said cylindrical platform
and consist of a multiplicity of polishing pads while

said polishing pads have a length which may or may not
be uniform but is shorter than the length of =aid

cylindrical platform.

12. The method of claim 5 wherein said polishing pad
arrangement consists of polishing pads mounted on the
outgide surface of said cylindrical platform and in

( ‘ the direction of the axis of said cylinder and consist
of a multiplicity of polishing pads while said
polishing pads have the same or approximately same

length as the length of said cylindrical platform.

13. The method of claim 5 wherein said polishing pad
arrangement consists of polishing pads mounted on the
outside surface of said e¢ylindrical platform and in

the direction of the axis of said cylindrical platform



17 MAR 2004 -22 cylindrical configuration is dianmond inpregnated. 18. The
‘met hod of claim$S wherein the means of varying said pressure by which said
cylindrical pad conditioner disks are urged toward said cyllndrlcalﬁ

pol i shing pads consists of air activated cylinders attached to th_??*‘MAR 2004
extremties of said polishing pads. 19.271he nethod of claim5 wherein the
met hod of varying the pressure by which said.polishing pads are urged
toward sai d $Of conductter cvﬁafaemmlmi@ﬂjis:ti&yofofaiyoli@@tihgam@lsc%liﬂéer s
attached to the extreneties of said polishing pads. 20. A nethod for

suppl yi ng sl @iyl Rerl ichdmac sladsndetvaniac dlengtanatiizat may of aayemiceonduct or
wafers, conprising: providing a neans for evenly distributing slurry
within a rot &5 MG dYte dhishatifo shckde sdan e penoshi o§ pads; and

roviding a neans far, tering said slurry into said cylindrical platform
P21. The netﬁgﬁggFﬁ%%ﬁa%%ﬁﬁyjﬁ%ﬁﬁfﬁrahe siurry conponent is supplied to

the surface of said polishing pads.

14. The method of claim 5 wherein said polishing pad

conditioner arrangement consists of one concave disk

with an inner surface that matches with and has the

same profile as the outer surface of said polishing
(w/ pads and that is mounted on the outside of said

polishing pad arrangement.

15. The pad conditioner of claim 14 wherein said
polishing pad conditioner consists of a cylindrical
configuration made of stainless steel wherein the
inner surface of said cylindrical configuration is

diamond impregnated.

( 16. The method of claim 14 wherein said pad
conditioner arrangement consists of a multiplicity of
said concave disks mounted on the outside of said

polishing pad arrangement.

17. The multiplicity of said concave disks of claim 16
wherein each disk of said multiplicity of concave
disks consists of a cylindrical configuration made of

stainless steel wherein the inner surface of each




17 MAR 2004 -23- 22. The method of claim 20 wherein a nultiplicity of
slurry conponents is supplied to the surface of said polishing pads. 23.
The met hod of claim 20 wherein the nmeans for evenly distributing alwg\% ZEtﬂ
the outside surface of said rotating cylindrical platform conbine :
slurry ports that match and are connectggl-to said openings or channels and
that exit to and are -connected with the outside surface of said rotating
cylindrical phatifrohmcsd4 . coftfd gutshadiofi < ldiamcd wWagreghallke means of
entering said slurry into said rotating cylindrical platformconsistes of
slurry punped into said channels of said rotating cylindrical platform by
means of a rotary punp. 25. A nethod for mxing nultiple sem conductor
slurries for e Mk fifc £11 adima Fa mbeateiion the acasenotordugtiay waf er s,
conprising: pravjding a rre%ns for mxing multiple slurries; providing a

means for coftrst MYy S8t oG Faid swl iafaisrdviadng a means for
entering a m@&ﬂdﬁﬁfﬁﬂ%&'%ksks are urged toward said cylindrical

polishing pads consists of air activated cylinders

attached to the extremities of said polishing pads.

12. The method of claim 5 wherein the method of

- varying the pressure by which said polishing pads are
urged toward said semiconductor wafers consists of air
activated cylinders attached to the extremeties of

said polishing pads.

20. A method for supplying slurry for chemical
mechanical planarization of a semiconductor wafers,
comprising:
providing a means for evenly distributing slurry
(~\ within a rotating cylindrical platform for mounting
polishing pads; and
providing a means for entering said slurry into

said cylindrical platform.

21. The methood of claim 20 wherein one slurry

component is supplied to the surface of said polishing

rads.




slurries. .17 MAR 2004 -24- 26. The nethod of claim 25 wherein said nmeans
for mxing said slurry consistes of a mxing coil through which one or
nore slurry conponents are punped using conventional punping techpiques.
27. The nethod of claim25 wherein said rate for controlling said fa&#8 &
slurry flow consists of adjusting sluwgy-flow control or orfice settings
mounted within the slurry supply flow 28. The nethod of claim25 wherein
said means f@e. Fheemenpod wil tiplinCioy wbbrehiur bi A169p%HSE By0L
multiplicity of slurry vats or containers that contain said Slurry
conponent s aFéuptiipedmponegteoneesuppidked punphagsthe€hRbqueSsyig sai d
preset orifices into said slurry mxing coil fromwhere said mxed slurry
is urged byPSai&hipgappdietor to said channels within said rotary
cylindrical platform 29. A nethod for chem cal nechani cal planarization of
a sem conductor wafers, conprising: providing a platformfor nounting

; . i di i said platform for
sem COI’]dUCt 053 V\@'I‘lgr IsnétPlgg\“O : ggaﬁagg zvlc‘)lgartrag}la}:ilggmeans cr

evenly distributing slurry to the outside surface of
said rotating cylindrical platform combined with
slurry ports that match and are connected to said

openings or channels and that exit to and are

<~

connected with the outside surface of said rotating

cylindrical platform.

24. The method of claim 20 wherein the means of
entering said slurry into said rotating cylindrical
platform consistes of slurry pumped into said channels
of said rotating cylindrical platform by means of a

rotary pump.

( . 25. A method for mixing multiple semiconductor
slurries for chemical mechanical planarization of a
semiconductor wafers, comprising:

providing a means for mixing multiple slurries;

providing a means for controlling rate of slurry
flow; and

providing a means for entering a multiplicity of

slurries.



nmounting sem conductor wafers wherein said means consists of a rotary
activatgr; providing a cylindrical platformfor mounting 1 7 MAR 2004 -25-
sem conduct or polishing pads; providing polishing pads to fit andjreish 20y
said cylindrical platformfor nounting seni conductor polishing-pads;
providing a means for rotating said cyl-izadrical platformwherein said
means consists of a rotary activator; providing a polishing pad
arrangement wher eThe matlogobEshlagnpas ahersge®atdi feRE Hbx MOr e
pol i shing pads, nounted on the outside periphery pf. said cylindrical

pl at form f or FbGHRY N2 b8l $Enrny pensispesvoli agnixing i sbl hotpesugiondi ti oner
arr angenent erein said polishing pad conditioner consists of one or
nore concave STATHI 8RS SF FBPTR oRLEFYEt SoOMPrRrent heargrpimped aisime i nsi de

surface of sajd constructs is .the same as the outside profile of the
cylindri cal %ﬁ%ﬁ??ﬁh%n? rPHBRHREY ngSSRPHIERFi conduct or pol i shing pads and

where the inside surface of said polishing pad conditionersis covered with
an abrasive materi al
27. The method of claim 25 wherein said rate for

controlling said rate of slurry flow consists of
adjusting slurry-flow control or orfice settings

mounted withiq the slurry supply flow.

28. The method of claim 25 wherein said means for
entering a multiplicity of slurries consists of a
multiplicity of -slurry vats or containers that contain
said slurry components are pumped using conventionél
pumping techniqgues via said preset orifices into said
slurry mixing coil from where said mixed slurry is
urged by said rotary motor to said channels within

said rotary cylindrical platform.

29; A method for chemical mechanical planarization of
a semiconductor wafers, comprising:

providing a platform for mounting semiconductor
wafers;

providing means for rotating said platform for
mounting semiconductor wafers wherein said means
consists of a rotary activator;

providing a cylindrical platform for mounting




such as dianmond; providing neans for rotating said cylindrical polishing
pad wherein said means consists of a rotary activator; providing a neans
for varying the pressure by which the polishing pads are urged tqy?m&ﬁtﬁﬁé
sem conductor wafers wherein said nmeans consists of air activated
cylinders nounted on the extrenities of25- 7 MAR 2004 -26 said platformfor
nmounting said pad conditioner disks; providing a neans for evenly .
~di st ri buti ng®SMaFPRANEEessPrhdskintapedst siad polishing pads wherein said

means consists of _a slurry supply systemthat punps slurry ipto hol | ow
channel s wi thin tﬁﬁoﬁégil?ﬂi H@Rbéémﬁl BREAgr hef Fom ahéreatdle sdidry is
ads by neans of slurry ports

rel eased to : face o e_pol.ishin [

t hat connectEgg%ga%ﬁgﬁzepia&?? saPy WﬂgnEBFgaE%mb$°n@%¢?Oﬁgatforg1Ipr
nmounti ng sai i shi,n ds; providing a neans for evenly distributing
slurry gacroggp?ﬁg§§grgggg'of sai d polishing pads wherein said neans

W R n the pol i shype paireyroRer PO kb iy el I R feaBieed o the
platform wherein said means consists of a rotary
activator;

providing a polishing pad arrangement wherein
said polishing pad arrangement is one or more

(.- polishing pads mounted on the outside periphery of
said cylindrical platform for mounting pelishing pads;

providing a polishing pad conditioner arrangement
wherein said polishing pad conditioner consisté of one
or more concave stainless steel constructs where the
profile of the inside surface of said constructs is
the same as the outside profile of the cylindrical
platforms for mounting said semiconductor polishihg
pads and where the inside surface of said polishing

( , pad conditionersis covered with an abrasive material
such as diamond;

providing means for rotating said cylindrical
polishing pad wherein said means consists of a rotary
activator;

providing a means for varying the pressure by
which the polishing pads are urged toward the

‘semiconductor wafers wherein sgaid means consists of

air activated cylinders mounted on the extremities of



surface of*the polishing pads by means of slurry ports that connect said
channels with said the surface of said platformfor noutning said
pol i shiing pads; providing a neans for entering said slurry into ésajgh o
cylindrical platformwherein said neans consists of a punp cont i M

within the rotary activator that rotat@s-said cylindrical platform _
providing a neans for nTX|ng mul tiple slurries mhere!n'sald means ocnsi sts
of a mxing cﬁ?Fdlﬂiﬁtfﬁﬁmc OBnBOBRL hng esaidr pyd coopdieitdsenardi ggped and
wi thin which said slurr onents are m xed by means of rotary

pr opul si on; provid?’ﬁﬁv PBRIE oRPF of YEREY t Bibskailuning 29lustwrry 1 ow

[ i d he settin pen ngs, that rovide control over
rﬂ:rﬁigmfg} a %8%ﬁREE%Oﬁuﬁ§???p$FC?% i% rﬁ#ﬁ%@%%t?a?izlugaé
o] r CO. onents C ente
;Egelélnéa; H@%ﬁgg?%éﬂgggg?léfng &1 %y%l RV cﬁYSEﬁTwéhﬁﬁ;H%%P%ln sai d

means consi st51@frp :Uih.'ﬂ:é'H&lf&&:yché’ﬁniié”rﬁ’tﬁﬂ?péﬂe 7 Oirﬂgs'pa’ﬁ?' The

met hod of claim5 wherein providing t
platform from where the slurry is released to the
surface of the polishing pads by means of slurry ports

that connect said channels with said the surface of

said platform for mounting said polishing pads;

P

providing a means for evenly distributing slurry
acress the surface of said polishing pads wherein said
means consists of a slurry supply system that pumps
slurry into hollow channels within the polishing pad
platform from where the slurry is released to the
surface of the polishing pads by means of slurry ports
that connect said channels with said the surface of
said platform for moutning said polishing pads;
| providing a means for eﬁtering said slurry into
(- said cylindrical platform wherein said means consists
| of a pump contained within the rotary activator that
rotates said cylindrical platform;

providing a means for mixing multiple slurries
wherein said means ocnsists of a mixing coil into
which one or more slurry components are pumped and
within which said slurry components are mixed by means
of rotary propulsion; |

providing a means for controlling the rate of




for -evenly distributing slurry to the outside surface of said rotating
bylindrical platform conprises: providing a set of openings or channels
provided wthin said rotating cylindrical platformconmbined wth slurry
ports that match and are connected to said openings or channel s1gr}gjq§ %‘/b%
exit to and are connected with the out8Vde surface of said rotating
cylindrical platfor and provijding a neans of entering said slurry into
said rotati nggjéwx%(?r]i%lw%%ﬁlﬁbr&ﬁ%ﬁ@é@ﬁ ng dfheslagtbhingumied i nto said
channel s of said .cylindrical | atf orm by neans of a rotar punp. 3_1. The
met hod of cl &8T5 ferdidt IS FIHE He SvET ftékel é\lﬁ’f‘ﬂ P I iaslt ri ]E)utl ng
slurry to th t:sjqde..surface . of said rotating cylindrical platform
conpr%/ses a ?rneutqlr#olghfq(ﬁl i xci’%ér:lg'3 A ﬁioé“psqriﬁnrtisegni%’][ ac Fdireal supply. 17 MAR
M/ mechani ¢ | i, Aatd 1 C ctor wafers, conptising: _
provi di ng a %rrgggsﬁ% “ﬁnﬁxc%}gg%rfrguloﬁrl g‘ﬁ)g?es%:}g%ré’s COUERETI P g 25t E"& mi xi ng coi |
through whi ckraRe<; MR¥E slurry conponents are punped using conventiona
punpi ng techni ques; providing a nmeans for controlling rate of slurry

providing a means for entering a multiplicity of
slurries wherein said means consgists of a multiplicity

of slurry supply reservoirs.

{ 30. The method of claim 5 wherein providing the means
for evenly distributing slurry to the outside surface
of said rotating cylihdrical platform comprises:

providing a set of openings or channels provided
within said rotating cylindrical platform combined
with slurry ports that match and are connected to said
openings or channels and that exit to and are
connected with the outside surface of said rotating
¢ylindrical platform; and

providing a means of entering said slurry into
said rotating cylindrical platform consisting of
slurry pumped into said channels of said cylindrical

platform by means of a rotary pump.

31. The method of claim 5 wherein providing the means
for evenly distributing slurry to the outside surface
of said rotating cylindrical platform comprises a

method for mixing multiple slurries for chemical




fl ow consirsting of adjusting slurry-flow contraol or orifice settings
‘mounted within the slurry supply flow, and providing a nmeans for entering a
multiplicity of slurries consisting of a multiplicity of slurry vats or

containers that contain said slurry conponents and from which S@éw %ﬁry
conponents are punped using conventionakgpunpi ng techniques via
preset. orifices into said slurry mxing coil fromwhere said m xed

slurry is urd&fFiRrieald planayi sastiom taf saiskbnichamhelto\Widadrsai d rotary

cyllndrlcallgéggégggng

providing a means for mixing multiple slurries
consisting of a mixing coil through which one or more
gslurry components are pumped using conventional
pumping techniques;

providing a means for controlling rate of slurry
flow conéisting of adjusting slurry-flow contracl or
orifice settings mounted within the glurry supply

(” flow; and

providing a means for entering a multiplicity of
slurries consisting of a multiplicity of slurry vats
or containers that contain said slurry components and
from which said slurry compnents are pumped using
conventional pumping techniques via said preset
orifices into said slurry mixing coil from where said
mixed slurry is urged by said rotary motor to said

channels within said rotary cylindrical platform.

AT



