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Techni cal Fiel dsummuwmmmmm on relates generally to an apparatus and met hod
for*pol i shing waf ers during the manufacturing of integrated
circuits, and nore spas®icularly, to polishing apparaiu i chl At ates
the use of two distinct polishing slurries for at s@e@@ﬁﬂdi£g = 8
nmechanicat—potishing process. (2) Description of the Prior Art2TheJAN 0
fabri cap fdE@Qr at ed MH&I%EECSFTE& EWW substrate invol vgg
the f¢ |Ml:“wmm‘nug| ltiplicity of sequential |ayers involving a nunber of
phot ol i oqra@ I'c process steps for each Iayer. The process fornms w ndow
n“%¥ect ed

patterns i areas on the substrate, usually through a deposited

insulating layer, for subsplgoxdrOPRRDFOIGE INVENHESON ncl usi on of
inmpurities, oxidation, formng trenches, inlaying conductive netals, etc.
During the formng of the integrated circuit structures, it has becone
increasingly inportant to provide structures having nmultiple nmetallization

| _
ayers due ., br hnical Field

This invention relates generally to an apparatus and method for polishing
semiconductor wafers during the manufacturing of integrated circuits, and more
particularly, to polishing apparatus which facilitates the use of two distinct polishing

slurries for a two step chemical mechanical polishing process.

(2) Description of the Prior Art

The fabrication of integrated circuits on a semiconductor substrate involves the
forming of a multiplicity of sequential layers involving a number of photolithographic
process steps for each layer. The process forms window patterns in selected areas on
the substrate, usually through a deposited insulating layer, for subsequent operations
such as inclusion of impurities, oxidation, forming trenches, inlaying conductive

metals, etc.

During the forming of the integrated circuit structures, it has become

increasingly important to provide structures having multiple metallization layers due



to the continuing mniaturization of the circuit elenents in the structure.
Each of the netal layers is typically separated from another netal |aver
by an i,nsul atlon layer, such as an oxide |ayer. To enhance the quality of
an overlying netal |layer, one wthout discontinuities of other blem shes,
it ¥s inperative to provide an underlying surface for the netal |ayer that
is ideally planar. The process of planarizing is now a standard process
application of integrated circuit nmanufacturers. To neet the needs for

| arger scal e integration, which demands nore netal and oxide |layers in
devi ces, the surface topography of the substrate st exhi bt ;exact depth
of focus ftBfheoBURYIRE llaﬁ’f‘ﬁgtbq\;h?)ffﬁf}e. ¢ tteilf?{ﬂeén > inrrdyzl)ner'l B%C%rr%rﬁt sblgchh %ﬁgesent P
pol i shing processes are essenti al . Cher‘q'lcal rrl'elchargi cal, | J sRiyn (CWP) was
devel oped mastdl lpxerpisdwripallysepgatpddiPmaRttherdpgp! ey é’d‘ﬁdﬁ“g‘? n r?gf acturers.
CW is a nethod of polishing materials, such as sem conductor substrates
and preci siucnas apwiidalayeomsombancs, the gualityphan esgyEe Betahlp¥siasia v and
uniformty. The process is used to initially planarize sem conductor

sl i ces andwittoualiscontmeities of ptrpblemishes; détris imppageadp pyoddesn wrfediingng t he
formng of the sub-mcron circuitry on the substrate. Were the substrate
is to be fdurfabefor Heaa@sKlagkr thatdhidasllyoylapdvo Tk iptdvegyrafjpidnerisingli$ myv 8o creat e
integrated circuit structures, any thickness variation in the planarized

layer nmakesdald 3ddsSaRilicaddd 6 iatdpotatédeirtafitmduéachiras. r esol ution tol erances
required to provide high yield of functional die on a substrate. A
conventional CMP process involves supporting and holding the substrate 2

To meet the needs for larger scale integration, which demands more metal and
oxide layers in devices, the surface topography of the substrate must exhibit exact
depth of focus for sub-micron lithography. Continued improvements in present
polishing processes are essential. Chemical mechanical polishing (CMP) was
developed and is presently used by most major semiconductor manufacturers. CMP is
a method of polishing matérials, such as semiconductor substrates and precision
optical components, to a high degree of planarity and uniformity. The process is used
to initially planarize semiconductor slices and is also used to remove uneven
topography created during the forming of the sub-micron circuitry on the substrate.
Where the substrate is to be further processed, such as by photolithographic etching to
create integrated circuit structures, any thickness variation in the planarized layer
makes it extremely difficult to meet the fine resolution tolerances required to provide

high yield of functional die on a substrate.

A conventional CMP process involves supporting and holding the substrate



against a rotating polishing pad that is wet with a polishing slurry and at
the same time applying a pressure against the rotating pad. The pH of the
polishing slurry controls the chenical reaction, for exanple, the

oxi dation of the chem cals that nake up the insulating |ayer of the
substrate. The polishing pad is typically made from non-fi brous

pol yur et hane or a pol yester-based naterial. The hardness is typically about
between 50 and 70 duroneter. Polishing pads used with sem conductors are
commercially available in a woven pol yurethane material. The polishing

omer cially a wove
ol | <hi ng padreof SRR pRlhiARRaLLE: I Tk Rpoimd el LR Indclelfine o ger

t o enhance the.polishing and, pl anari zat,i f e bstrate. Al though CWP
oy toot RO p R oS R ARG PR S of R poRiHiR LBHS cofidifON 9T
t he tendency of th rocess to differenti.all olish the surface of the
substrate a%ﬂ%%?ﬁﬂ@a%% PEefaBRl ey tg?f% piCL;?{Bﬁaléﬁbata‘?%éPPg%ﬁ i shed

areas across the substrate surface. The difficulty in maintaining a high
degree of phanaeglyyesefthe sabsteml hgpolishing pad iy %llcalibh@a&fra@ noRdhrRYsa)
removal rate constant across the top surface of the substrate as well as
preserve a poyisethane o ppdyesenbasall masarial f Florhasdness isiayealnaboutibetwiecnmext
when the substrates are processed in succession. Layers containing inlaid
copper | i ne30 dndefuimndrhstess HRolshiagpgh wéd with GvBicambhctard sracomguerdibllys causes
problens with planarization of subsequent |ayers that are deposited over.

t he damagedavaiifdein 4 woes ilyigehideasstetialy @he polishingahirbe witginiatiudes an a
surface with uneven surface inperfections. To circunvent this problem and

ﬁrg gg hi eveatRashiedifterifl 68 meent@hePbR MR PohsHih®pad th \Wbd@fy tROpSlisBEG t i onal st eps
’ characteristics of the pad in order to enhance the polishing and planarization of the
substrate. Although CMP planarization is effective, one recurring problem with CMP
processing is the tendency of the process to differentially polish the surface of the
substrate and thereby create localized over-polished and under-polished areas across
the substrate surface. The difficulty in maintaining a high degree of planarity and
uniformity is to control the oxide and metal removal rate constant across the top

surface of the substrate as well as preserve a constant oxide removal rate from one

substrate to the next, when the substrates are processed in succession.

Layers containing inlaid copper lines frequently show damage after CMP and
cleaning. This causes problems with planarization of subsequent layers that are
deposited over the damaged copper lines since these layers may now be deposited on a
surface with uneven surface imperfections. To circumvent this problem, and to
achieve a higher degree of planarization, two or more additional steps may be

o
considered necessary. That is, after the first step, a second polishing would be done



consi dered necessary. That is, after the first step, a second polishing
woul d be done 3 using a second CMP tool with preset and distinctive process
par aneters. These may include different rotation speeds of the polishing
pl aten, and/or a variation in the polishing pressure applied to the
substrate, and/or a different slurry fornmulation, also a different tine
cycle. Moreover, athird step may be needed to achieve the end result,

that is, the substrate may need to be handl ed agai n and possibly finished
on the first CMP tool. The added steps require excessive substrate

handl i ng, @Sri'ﬁj% zﬁg&gﬁé EMp %?Witﬁipgéet ahd IPNEHR Préde® pafirhett¥PTiRO hay

illustrating e arrangenent of a chemcal nechanical polishing platen

4320, 0 DhNRB G b SHELEG ! RIPLANRh, o S ERIEHBLRE oUbet 12t e

a“porous nateria 0 upper surface

of a polishing. platen 42...The polishin at IS, horizontall upported
by a plate Qlfsginﬁtﬁr?féu@ﬁaf’]t‘ecgtﬂ,ﬂ?eaﬂ’(ﬁ’sqaée’%{}g)gf f gﬁ%ﬁ“@ QIW i%lﬁ}u?@é’%i %&‘? ated by
the arrow 45 through the platen-rotating shaft 44 duri t he | i shing
oper at i on. diffepat fimgicyglen dprcoves ahyd sigp ay biasedsd (e A de{)"‘gt’ t he upper
surface of the polishing pad 40 on the polishing_platen 42. The | ower

sur f ace hothdkisathg gulstretgtreayzgeed do behandiddagaia andpossilyfnishkanctheditséri al  (not
shown) havi ng cohesive properties is used on the bottom surface of the

pol i shi ng GdRitodb Tl widbed stepsamequinréxgessivg sybdraterhandlirgg andpropess pigles.shi ng
head. The polishing head 46 is nmounted to a rotating shaft 50 and is
rotationally driven by the rotating shaft. A slurry 43 is deposited on the
polishing pad 40 and carried under the substrate 38 for polishing. The
substr at e- pol i siFgJ1REa%s 46rigd &8 CMP tool illustrating the arrangement of a chemical

mechanical polishing platen used for planarizing a top surface topology of a

semiconductor substrate. A polishing pad 40 of a porous material is attached to the

upper surface of a polishing platen 42. The polishing platen is horizontally supported

by a platen-rotating shaft 44, and is rotationally driven, as indicated by the arrow 45,

through the platen—rotating shaft 44 during the polishing operation. A polishing head

46 having a lower surface opposed to the upper surface of the polishing pad 40 on the

polishing platen 42. The lower surface holds a substrate 38 to be polished. An

elastomeric material (not shown) having cohesive properﬁes is used on the bottom

surface of the polishing head 46 to adhere and hold the substrate 38 to the polishing

head. The polishing head 46 is mounted to a rotating shaft 50 and is rotationally

driven by the rotating shaft. A slurry 43 is deposited on the polishing pad 40 and

carried under the substrate 38 for polishing. The substrate-polishing head 46 also

rotates as indicated by arrow 52, usually in the same direction as the polishing platen

42 at about between 1 to 100 rpm. Because of the rotation of the polishing platen 42,

the substrate 38 traverses a circular path over the polishing pad 40. A force 48 is also



rotates as indicated by arrow 52, usually in the sane direction as the
polishing platen 42 at about between | to 100 rpm Because of the rotation
of- the.polishing platen 42, the substrate 38 traverses a circular path
over the polishing pad 40. A force 48 is also 4 applied in the downward
verfical direction against substrate 38 and presses the substrate 38

agai nst the polishing pad 40 as it is being polished. The force is
typically in the order of between 0 and 15 psi and is applied by nmeans of
the rotating shaft 50 that is attached to the back of substrate polishing

head 46. i %’38 Bﬁh? %c;r“lr_ln%varglv MLl%ecfloﬁ §%§1 tﬁjsﬂ'raé ﬁoaﬁﬁilpparsé’s {RP ect of the

pr esent provi dé a S|ng ing to hat can i nprove the
uniformty planarit the surfac f e bei ng
pol i shed. 5 Sﬂiaée WHEF%B&OBEHH‘%E a4 asp‘FE R r‘n‘x?@en |T(;ll(r% %e?;?%@*ca t he
means to conplete or. more CMP proc cons t v as needed, on
the same GVENSQIeer, OfIth‘Y%enQ%@Héﬁsbﬂi}déﬁ?plgﬁﬁ?ﬂxénw&gﬁ’f Wgﬁ%fl}aﬁnﬁo provi de
a CVP polishing tool that reduces the overal| handling of the substrate,
t her eby, rtheiisatiagheP the backsf substate pahighing kst 40f CWP tools required. . In
accordance wth the objectives of the present invention, a new CVP tool
configuration is provided that inproves the planarity of sem conduct or
surfaces. The single polishing platen of conventional CWP tools is divided
into two co-planar arranged platens, each having i ndependent rotational
drives and controls. The platens

SUMMARY OF THE INVENTION

It is therefore a primary object of the present invention to provide a single
polishing tool that can improve the uniformity and planarity of the plane of the surface

of a substrate being polished.

It is another object of the present invention to provide the means to complete

two, or more CMP processes, consecutively as needed, on the same CMP tool.

It is another object of the present invention to provide a CMP polishing tool
that reduces the overall handling of the substrate, thereby, reducing CMP process time

and number of CMP tools required. .

In accordance with the objectives of the present invention, a new CMP tool
configuration is provided that improves the planarity of semiconductor surfaces. The
single polishing platen of conventional CMP tools is divided into two co-planar

arranged platens, each having independent rotational drives and controls. The platens



5 havi ng upper surfaces on which two different polishing pads are attached,
for exanple, the outer nost coaxial platen with a first slurry recipe to
best 'pl.anarize, for exanple, inlaid nmetal, while the inner pad would be
used to polish the insulating layer using a second slurry recipe. The
maj or contributions of this invention is the ability to use one CWM tool
for two or nobre consecutive process steps, and inplenenting different
slurry fornul ations on the same CMP tool. An annul ar separation between the
coaxial and planar polishing surfaces allows usage of different slurry

f or mul a“OBE% ;gqﬁrs&ga%gggel s td'n?é}erﬁ gngslg%t&ﬁsmea wdr FeSxARglepermts

dr ai nage t e rota at ens rotating Substrate

support spindl e havin ur 0se surf ice of the
pol I shi ng gaeooutem%osga%gqalgtﬁﬁe’%g&%b%hﬁwﬁ P iarie Meall e B el ° e
polished on the | ower surface ile . appl re surl neans to the
rotating updimesal eWP’(.l)W;’Fd%“efH BB‘Iﬂflg’ uﬁ%)il tﬁg’ag f gr}aé'e%bsél?ﬁ?i c COW
operation to the topography of the substrate. he i mprovenent in which the
rotating saesondshuEycesiphe ecm%wé?@%blﬁlpwféhlsd%‘te@m‘bbﬁtp% ARIHY tB1uss ene
conpleting a first CMP operation to an inner rotating polishing plate to
perform a <Pl Givewopemmrs amsecatite plocers attpel and smRlementingediffogner pl at en,

and etc. DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic front view of a
CVP appar atslisryfomuulationg ohohd daenegfMBrioar tAn anular separation between the coaxial

and planar polishing surfaces allows usage of different slurry formulations. The
intended separation segregates the slurries and permits drainage to be collected below

the rotating platens.

A rotating substrate support spindle having a lower surface opposed to an
upper surface of the polishing pad. The substrafe support spindle holds a substrate to
be polished on the lower surface while applying pressurizing means to the rotating
substrate towards the polishing pads to perform a specific CMP operation to the
topography of the substrate. The improvement in which the rotating substrate can be
traversed from an outer polishing platen, completing a first CMP operation to an inner
rotating polishing plate to perform a second CMP operation, and if needed, back to the

outer platen, and etc.
DESCRIPTION OF THE DRAWINGS

FIG.1 is a schematic front view of a CMP apparatus according to the prior art.



FIG 2 shows a top view of a CVMP concentric polishing platen of the
invention. FIG3 is a schematic front sectional view of a concentric CWP
poli'shing pldaten of the invention. DESCRI PTI ON OF THE PREFERRED EMBCODI MENT
‘There will now be described in detail with reference to the drawi ngs sone
preferred enbodi nents of the present invention applied to a chem cal
mechani cal polishing tool for planarizing of a sem conductor substrate. In
the following description of the preferred enbodi nents, the sane reference
nunerals as those in the prior art denote simlar parts for conveni ence of
|1 ustration Ref@nrchng DOW SREGH ERE bonck i bashirg piten 8f tht kiehadi i ng a OVP
concentric polirshing platen , of the invention. The typical single
polishing pad is divided into two pads 16 and 17, concentrically nounted
on the top co-planar surfaces of platens 25 and 26, each separated by an
annul ar space 21. This annul ar space provi des i : for

di ff erent poligﬁﬁﬁdséFﬂWPPEE%Pﬁhec PBEWJ§é&?gﬁﬁg%ﬁgggqﬁngﬁgfgéP on
polishing pads 16 and 17. A particular slurry recipe could be dispensed on
t he out eof hednv@tios best pl anarize, for exanple, inlaid netal conductors,
while the inner polishing pad may be dedicated to planarizing TaN (where
the TaN is used as the barrier layer of an inlaid structure). The run-off
is collected in containnent neans 35. 7 The major contributions of this

i nvention are: The BESARIPTIGN OFcTIHREREFERRER EMBQINMBENT hol i shi ng head to
execute two or nore consecutive process steps, while using

There will now be described in detail with reference to the drawings some
preferred embodiments of the present invention applied to a chemical mechanical

polishing tool for planarizing of a semiconductor substrate. In the following

description of the preferred embodiments, the same reference numerals as those in the

prior art denote similar parts for convenience of illustration

Referring now specifically to Figs. 2 and 3 illustrating a CMP concentric
polishing platen 15, of the invention. The typical single polishing pad is divided into
two pads 16 and 17, concentrically mounted on the top co-planar surfaces of platens
25 and 26, each separated by an annular space 21. This annular space provides a
drainage path 34 for different polishing slurries that may be used, in close proximity,
on polishing pads 16 and 17. A particular slurry recipe could be dispensed on the
outer pad 16 to best planarize, for example, inlaid metal conductors, while the inner
polishing pad may be dedicated to planarizing TaN (where the TaN is used as the

barrier layer of an inlaid structure). The run-offis collected in containment means 35.



different slurry fornulations on the sane CVMP tool. The two platens are

i ndependently and differentially controlled and driven about the sane
central axis 30. Platform 61 supporting the outer platen 25, on which
polishing pad 16 is attached, is held up by a nultiplicity of vertical
extension nenbers 62. The outer platen 25 is rotatably driven by notor 32
in the direction shown by arrow 37. The inner platen 26 on which polishing
pad 17 is attached, is rotatably driven by both notors 32 and 33 since
notor 33 is centrally mounted on platform61 by notor flange 63. This

t andem arrangengnt_provi des .i ndepgndent . I ween aten; for
exanpl e, the rgﬁgfpgﬂr8¥9$%5“Pﬁﬂ§§u%?5%%%8%%1?gﬁalghrﬁngggggﬁgfboéecreased
relative to the rqtg{iqpaipeed of the outer platen 25. If an j.ncrease of
the i nnerVit SR&RP ISBINgNERM QX PENIR BEQ BT COINHBYC RESES SHB W Secr eased
in the rotational direction of notor 32. Conversely, if a slower rotation
of the i nrdiffessnbglemy fpspulatiogs o tegamg GME&ade rotation of notor 33 relative
to the rotational direction of notor 32 would be nade. The rotati onal
speeds of both notors are variable. This gives the CM process a w de
range of options. Mreover, the two pads may differ in materi al

conposi ti on andTheamedstensard iralepérfdentleatd differentialhyemingelledandxdriegnpl i ed to
each polishing pad. The options provided allows, for exanple, polishing

pad 16 mayateat tedirgateadral axis pbanaform GIgsupppaE thaditéreplater 25 orewhipbl | shi ng
pad may be dedicated to planarizing TaN (where the TaN is used as the

barrier | ayaishik pad 167 Aiadh&d, (SUAdiEDy a BuRafIRit) iof gerfiony eXinsiot Rehtferal |y to

Fig.2, a rotation distance of 22 is shown to
62. The outer platen 25 is rotatably driven by motor 32 in the direction shown by
arrow 37. The inner platen 26 on which polishing pad 17 is attached, is rotatably
driven by both motors 32 and 33 since motor 33 is centrally mounted on platform 61
by motor flange 63. This tandem arrangement provides independent controls between
each platen; for example, the rotation of the inner platen 26 can be increased or
decreased relative to the rotation speed of the outer platen 25. If an increase of the
inner platen rotation were needed, its motor speed would be increased in the rotational
direction of motor 32. Conversely, if a slower rotation of the inner platen were:
required, a reverse rotation of motor 33 relative to the rotational direction of motor 32
would be made. The rotational speeds of both motors are variable. This gives the
CMP process a wide range of options. Moreover, the two pads may differ in material
composition and hardness and a different slurry recipe can be applied to each polishing
pad. The options provided allows, for example, polishing pad 16 may be dedicated to
planarizing copper, while the inner polishing pad may be dedicated to planarizing TaN

(where the TaN is used as the barrier layer of an inlaid structure).



designate the path that substrate 10 is noved by a polishing head (not
shown), between co-planar pads 16 and 17. The vari ations avail able for
choosing a particular conbination of polishing pads, slurries and
rotational speeds provides the device manufacturer with the capability of
perform ng nmultiple operations on a single CVWP tool. The benefits provided
by this tool configuration are obvious in terns of substrate handling,
nunber of CMP tools required and process consistency. A polishing head 46
having a | ower surface opposed to the upper surface of the polishing pads

16 and 17 nount eﬁﬁ@%%ﬁ‘g nifle ARGIPR Fiphl Dbl diflarkce 08l iPhowhiie | Oner

surface of the substrate 10 to be polished. An

el astoneric material (not own) . havin ' td cuum is
2Pl i od GIERe BB PRUPPAE: 17 /S o7 ALY RERGh pEo, BT,
the substrate 10 to the polishing head. The polishing head 46 is nounted
to a rotaﬂpdémyﬁaﬁbléﬁﬂéﬂg'is rotationally driven by the rotating shaft.
Two slurry formul ations 43 and 53 are deposited on polishing pads 16 and
17 respectfully, and carried under the substrate 10 during polishing. As
mentioned earlier, an annular space 31 forns a drajnage path and |eads the
excess slurry rihe-afittiomasyailable for ehaesing4 partisulan combiatien ofAoHship@ssel s 62,
The substrate polishing head 46 rotates as indicated by arrow 52, usually
in the sarpadsdluried indroationdiepqeds phidegtheldaviensansfacmeer ¥dth the about bet ween
1 to 100 rpm Because of the rotation of the polishing platens, the
substrat e hBaBiliBMApEABmAng nfuldtifl@bpdeatidns ou @rsing® CMP tool. The benefits

provided by this tool configuration are obvious in terms of substrate handling, number

of CMP tools required and process consistency.

A polishing head 46 having a lower surface opposed to the upper surface of the
polishing pads 16 and 17 mounted to the co-planar polishing platen 25 and 26. The
lower surface of the polishing head 46 holds a substrate 10 to be polished. An
elastomeric material (not shown) having cohesive properties, and vacuum, is applied
on the bottom surface of the polishing head 46 to adhere and hold the substrate 10 to
the polishing head. The polishing head 46 is mounted to a rotating shaft 50 and is
rotationally driven by the rotating shaft. Two slurry formulations 43 and 53 are
deposited on polishing pads 16 and 17 respectfully, and carried under the substrate 10
during polishing. As mentioned earlier, an annular space 31 forms a drainage path and
leads the excess slurry run-off waste in drains 34 and into containment vessels 62.
The substrate polishing head 46 rotates as indicated by arrow 52, usually in the same
direction as the polishing platens 25 and 26, at about between 1 to 100 rpm. Because

of the rotation of the polishing platens, the substrate 10 traverses a circular path over



the polishing pad. A force 48 is applied in the downward vertical direction
agai nst substrate 10 and presses the substrate against the polishing pads
as it is being polished. The force is typically in the order of between O
and 15 psi and is applied by neans of the rotating shaft 50 that is
attached to the back of substrate head 46. Wiile the invention has been
particularly shown and described with reference to the preferred

enbodi ment's thereof, it will be understood by those skilled in the art

that various changes in formand details may be made without departing from

the spirit, and,sco f.the,d avent i;on nechanical
pol i shi ng tgﬁﬁggﬂ?’l&& 0%‘ &r%en%r |S?P gdv%megn%&&dgﬁebr&?a}g{rg&%aég aI S,
conprising: . two c ntrlc Shl % %gl sy orti Eﬁér es said
pol i shi ng %‘P%‘F’é‘i’\é rﬁ@“?ﬂ% ‘Slts g B ggﬁ 'itéslﬂh ﬁﬁg unt ed
to said top co-planar surfaces of sald pol i shi ng | at ens;. a neans for

di stri but i Feg forgs ik hmérellpin helordsr pABetwpen 0 auck1S pshand 15 2pakied byypeansRfng pad:

an annul ar gap between said polishing platens for preventlng cross 10
cont ani nat the rotatingshefiS Ophitiisatiankedyp dhedrack of substrase head 46

While the invention has been particularly shown and described with reference
to the preferred embodiments thereof, it will be understood by those skilled in the art
that various changes in form and details may be made without departing from the spirit

and scope of the invention.
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a differential drive arrangenent for independently controlling the

rotati on of each of said concentric polishing platens; a neans for _
controlling'an applied pressure to said substrate during polishing. 15 2.
The apparatus of claim1 wherein said concentric polishing platens have
radi al distances greater than the outside dinensions of the substrates
bei ng processed. 20 3. The apparatus of claim 1l wherein said polishing pads
are nount@ike conformto the shape of said concentric polishing platens
with an option of choosing polishing pads that differ in hardness and

mat eri al conposition ] aedtad for dlanheriab Rargagh pol i shin
pad is chosen to ggkgn aﬁgéﬁgﬁgﬁ%gﬁ?gﬁyﬁégg% diffe?ent in%aid and Iayeredg

substrate materials. 5. . tus of claim1 wherein specific polishing
slurry dist rf‘g’ﬂ%%ta “%age“e%%ﬁmg‘gﬁ%%i ng pad is determ ned by the substrate

topol ogy and material bein l.i.shed. 3 ANR .of claiml
wherei n said annulBV’aﬁﬁmﬂggﬁgﬁﬂn%%ﬁﬁwn%gﬁggﬁ%ﬁﬁ%’po?%gﬁﬁﬁapplatens forms a

drai nage path for excess slurry tp a collectio &pntainer posi ti oned

t her eunder . polishing platens having top co-planar surfaces;
5 polishing pads mounted to said top co-planar surfaces of said polishing
platens;

a means for distributing two kinds of polishing slurries, one to each
polishing pad,;
an annular gap between said polishing platens for preventing cross
10 contamination from one polishing platen to the other;
a differential drive arrangement for independently controlling the
rotation of each of said concentric polishing platens;

a means for controlling an applied pressure to said substrate during

polishing.
15
2. The apparatus of claim 1 wherein said concentric polishing platens
have radial distances greater than the outside dimensions of the substrates
being processed.
20 3. The apparatus of claim 1 wherein said polishing pads are mounted to

conform to the shape of said concentric polishing platens with an option of

choosing polishing pads that differ in hardness and material composition.

11




35 7. The apparatus of claim1l wherein said differential drive arrangenent
includes a controllable prinmary drive that is coupled to rotate both
concentric polishing platens, with a piggy-back secondary drive that is
coupled to the inner nost platen, said secondary drive is used to
controllably add to or to subtract fromthe rotation of said inner nost
pl aten. 40 8. The apparatus of claiml wherein said two concentric
polishing platens provides the user with one CVMP tool to performtwo or
nore consecutive process steps while inplenmenting different slurry

f | ati : t I 1 shi 5 : ] hani cal
ormut ations. on tupydl LhSLEN o AILLDLAG R pilBnfhe dasbasGRly ToChant ca

pol i shing nethod for Zing various sub ate al's, conprising

Substratest B hiIRgERs BERER MR by SR Sl PR o, T

provi di ng polishing pads nounted to said top co-planar surfaces of said 50
polishing platens; providing a neans for distributing two kinds of
polishing slurries, one to each polishing pad; providin? an annul ar gap
bet ween sai d pol i shihdhprerasays eiglaipy bybereinfgecific pelishig{WHY nat i on from one
polishing platen to the other;

distributed to each polishing pad is determined by the substrate topology and

material being polished.
30
6. The apparatus of claim 1 wherein said annular gap between said
concentric polishing platens forms a drainage path for excess slurry to a

collection container positioned thereunder.

35 7. The apparatus of claim 1 wherein said differential drive arrangement
includes a controllable primary drive that is coupled to rotate both concentric -
polishing platens, with a piggy-back secondary drive that is coupled to the
inner most platen, said secondary drive is used to controllably add to or to
subtract from the rotation of said inner most platen.

40

8. The apparatus of claim 1 wherein said two coﬁcentn'c polishing
platens provides the user with one CMP tool to perform two or more
consecutive process steps while implementing different slurry formulations.
on two different polishing pads.

45 9. A chemical mechanical polishing method for planarizing various

substrate materials, comprising the steps of:
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55 providing a differential drive arrangenent for independently controlling
the rotation of each of said concentric polishing platens; providing a
means for controlling an applied pressure to said substrate during
poli.shing. 60 10. The nethod of claim9 wherein said concentric polishing
pl atens have radial distances greater than the outside dinensions of the
substrates being processed. 11. The nethod of claim9 wherein said

pol i shing pads are mounted to 65 conformto the shape of said concentric
polishing platens with an option of choosing polishing pads that differ in

har dness and materi C | &4 . ; iab Babkdatahier ei n each
PloFARRLL et g R bk o B

polishing pad is ch enhance ng o erent inlaid and

| ayered substrate materi al : T fcecl @i M9 wherein a
specific polishing sfadé P@ls%gﬁ?t?%u%ggg&?%d;@hﬁ%gﬁ?scﬁlg’ng pad i s determ ned
by the substrate topol

d,. i al _.bejng. i ) hod
of claim9 wherein éﬂvg‘gé%ﬁ?r)fsgwggoté r%@?ﬂ’/{%‘g{ﬁ’n&ggﬂgﬂ) %igﬁggn%?%%%ﬁgg?ghrﬁ; °

platens forms a drainage path for excess slurry to a collection container
posi t i oned0t her eundePOlishEIE PIYESet hod of claim 9 wherein said differential

drive arrangenent o ) e .
providing a means for distributing two kinds of polishing slurries, one

to each polishing pad;
providing an annular gap between said polishing platens for preventing
cross contamination from one polishing platen to the other;
55 providing a differential drive arrangement for independently controlling
the rotation of each of said concentric polishing platens;

providing a means for controlling an applied pressure to said substrate

during polishing.

60 10. The method of claim 9 wherein said concentric polishing platens
have radial distances greater than the outside dimensions of the substrates

being processed.

11. The method of claim 9 wherein said polishing pads are mounted to
65 conform to the shape of said concentric polishing platens with an option of

choosing polishing pads that differ in hardness and material composition.

12. The method of claim 11 wherein each polishing pad is chosen to

enhance the polishing of different inlaid and layered substrate materials.
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80 includes a controllable primary drive that
concentric polishing platens,

coupled to the

i nner nost platen, said secondary drive is used to

controllably add to or to subtract fromthe rotation of said inner

platen. 85 16. The apparatus of claim9 wherein said two concentric
polishing platens provides the user with one CWP tool
nore consecutive process steps while inplenmenting different slurry

formul ati ons.
70

75

80

85

on two different polishing pads. 14

13. The method of claim 9 wherein a specific polishing slurry
distributed to each polishing pad is determined by the substrate topology and

material being polished.

14. The method of claim 9 wherein said annular gap between said
concentric polishing platens forms a drainage path for excess slurry to a

collection container positioned thereunder.

15. The method of claim 9 wherein said differential drive arrangement
includes a controllable primary dﬁve that is coupled to rotate both concentric
polishing platens, with a piggy-back secondary drive that is coupled to the
inner most platen, said secondary drive is uséd to controllably add to or to

subtract from the rotation of said inner most platen.

16. The apparatus of claim 9 wherein said two concentric polishing
platens provides the user with one CMP tool to perform two or more
consecutive process steps while implementing different slurry formulations.

on two different polishing pads.

14

_ : I's coupled to rotate both
Wi th a piggy-back secondary drive that is

nost

to performtwo or



