POLISHING WITH ENHANCED UNIFORMITY BACKGROUND [0001]The fabrication of iCs involves
the fettnation of features on a substrate that make up circuit components, such as transistors, resistors
and capacitors. The devices are interconnected, enabling the ICs to perform the desired functions. An
important aspect of the manufacturing of ICs is the need to provide planar surfaces using planarization

techniques. 100021To planapigg syR3Nates; ahe risa mechay cpeRRNG§GNP) can be used. CN1P
tools generally include a platen with a polishing pad. A wafer carrier including a polishing head is

provided. The polishing head holds the wafersgtiatrbersysface of the wafer to be polished faces the
polishing pad. During polishing, the polishing head presses the wafer surface against a rotating

polishing guad ] Slurmhwhish ensistsiol sMalhabiasivsrpanisles fepirydad Rebyess tha watengHrface
and the pad. The polishing head may also rotate and oscillate the wafer as it is being polished.

[0003]Hewevekonphasesohse! we drinaisia RIRITH YitA 008616 18CIDRS ABGi walak Withridarse:of
conventional polishing heads. Such nonunifonnity can lead to processing issues as well as negatively

impactingnyigids.tA0004 iF-pefh therfieregaing flisaussiondtiis tberatog serahietardmavidedalishing
heads with improved uniformity.
ICs is the need to provide planar surfaces using planarization techniques.
[0002] To planarize substrates, chemical mechanical polishing (CMP) can be used. CMP
tools generally include a platen with a polishing pad. A wafer carrier including a polishing head
is provided. The polishing head holds the wafer so that the surface of the wafer to be polished
faces the polishing pad. During polishing, the polishing head presses the wafer surface against a
rotating polishing pad. Slurry which consists of small abrasive particles is provided between the
wafer surface and the pad. The polishing head may also rotate and oscillate the wafer as it is
being polished.
[0003] However, we have observed that non-uniformity can occur across the wafer with the
use of conventional polishing heads. Such non-uniformity can lead to processing issues as well
as negatively impacting yields.
[0004] From the foregoing discussion, it is therefore desirable to provide polishing heads
with improved uniformity.
SUMMARY
[0005] A polishing head is disclosed. The polishing head includes a housing having a top
and bottom surface. The housing is formed from a single piece of material. Grooves are
disposed on the bottom surface. The polishing head includes an inlet in communication with the

grooves for coupling to a pressure medium supply to supply a pressure medium to the grooves.

The pressure medium when supplied to the grooves exerts pressure on a template when attached
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SUMMARY 100051A polishing head is disclosed. The polishing head includes a housing haying a top
and bottom surface. The housing is formed from a single piece of material. Grooves are disposed on
the bottom surface. The polishing head includes an inlet in communication with the grooves for
coupling to a pressure medium supply to supply a pressure medium to the grooves. The pressure

medium i kienbepiplie digihe @ VR BXEKiSi DEgIsLHE-OBncatBRoRIaterwb T attachedwigthe bottom
surface to provide back side pressure on. a back surface of an. article when temporally attached to the

templateedpdef]naaaciieg e mbegipriné, the polishing head further includes a plurality of grooves to
provid.e a plurality of independently controlled pressure zones and a mounting unit for attaching

templatedodbe bottoamofiehodusingnt hadeolpaiezdratie greavassanslpiidesgdinating surface
on which an article to the polished is temporally attached for polishing. 100071A. method of fabricating
a semiconchidtos griide yodisdigsederite soetittiddiskides puaiding a sidustiatcupieparathtithe
device layer for polishing. A pressure profile is set in. a polishing head formed from a single piece of

materialtehinsl Sulbstial soisopo ishiesHasag oMb edpipkse @ wefits fanethaiembadineaiatig method
includes setting the pressure profile in a polishing head that includes a plurality of independently
controlladilefqakess wrizoaa s {ROOB1Tbestidrd tihenehidtisitaldng ftpadsantages and features of

the present invention
[0007] A method of fabricating a semiconductor device is disclosed. The method includes
providing a substrate prepared with a device layer for polishing. A pressure profile is set in a
polishing head formed from a single piece of material. The substrate is polished based on the
pressure profile. In another embodiment, the method includes setting the pressure profile in a
polishing head that includes a plurality of independently controllable pressure zones.
[0008] These and other objects, along with advantages and features of the present invention
herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the various
embodiments described herein are not mutually exclusive and can exist in various combinations

and permutations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In the drawings, like reference characters generally refer to the same parts throughout
the different views. Also, the drawings are not necessarily to scale, emphasis instead generally
being placed upon illustrating the principles of the invention. Various embodiments of the
present invention are described with reference to the following drawings, in which:

[0010] Figs. 1a-c shows cross-sectional, top and bottom views of an embodiment of a
polishing head; and

[0011] Fig. 2 shows an embodiment of a process for fabricating a wafer;
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herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the embodiments
described herein are not mutually exclusive and can exist in various combinations and permutations.
BRIEF DESCRIPTION 0 VHF DRAWINGS [00091in the drawings, like reference characters generally

refer to fag sHMe pAHS ﬁata%hau&ﬁ%@ﬁtﬁfﬁéﬁt\aew&rﬁme,taqaﬁgwwgﬁ@maﬁepgmw@scale,

emphasis instead generally being placed upon. illustrating the principles of the invention. Various
embodimentsiebiRayesenidavention are described with reference to the following drawings, in
Which: [00191Figs lae shows cross-sectional, top and bottom .e of an embodiment of a polishing

head; andoi811]Rig: 2 shiawssan enbedimenhpbaneacess fabiabricathag a wafer and a mounting
pad; and [0013]Fig. 3e shows an alternative embodiment of a mounting pad.
DETAILED DESCRIPTION
[0014] Embodiments relates to polishing to provide a planar surface on, for example, a wafer
surface. Although embodiments are described in the context of semiconductor manufacturing, it
can be applied to other industries of applications.
[0015] Figs. 1a-c show cross-sectional, top and bottom views of a polishing head 100 in
accordance with one embodiment. The polishing head can be mounted on a carrier arm of a
polishing tool. For example, the polishing arm can be rotated or moved to position the polishing
head for loading and polishing of an article, such as a semiconductor wafer. Polishing of other
types of articles is also useful. As shown, the polishing head comprises a housing 110 having a
base unit 120 and mount unit 130. Exemplary dimensions (in millimeters) of the polishing head
are provided. The dimensions, for example, correlates to a polishing head for a 200 mm wafer.
Other dimensions are also useful.
[0016] In a preferred embodiment, base and mount units are formed from a single piece of
material. The polishing head, for example, comprises high grade stainless steel. Other types of
materials can also be used to form the polishing head. The polishing head can be formed by
various machining techniques, such as milling, turning and/or drilling. Other techniques, for
example, welding or molding can also be useful. The use of a single unit polishing head design
advantageously avoids the need for o rings and vacuum seals, as required in conventional
polishing head designs. Providing multi-piece of material for polishing heads is also useful.
[0017] The mount unit is mated to a carrier arm of a polishing system. The polishing, for
example, can include a CMP or eCMP system. CMP or eCMP systems can be those

manufactured by Applied Materials, Inc., Ebara or other manufacturers. Other types of polishing
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DETAILED DESCRIPTION 100141Embodiments relates to polishing to provide a planar surface on for
example, a wafer surface. Although embodiments are described in the context of semiconductor
manufacturing, it can he applied to other industries of applications. [00151Figs. la-c show
cross-sectional, top and bottom views of a polishing head 100 in accordance with one embodiment.

The polighingrRead Q@@&%M]pm{@@gﬁ?ﬁe@ &%riﬁfh?é&l&Eésﬁ%§'ﬂi@%&@i@hiﬁé’h@&iﬁf@ﬂ@a&hﬁ‘g%@hing
arm Lan he rotated or moved to position the polishing head for loading and polishing of an article, such

as a sergiaietar avatelol P olishing, abpihehiviees AfasliclesishalsouReiyh A% Bhawnstheirglishing

head comprises a housing 110 having a base unit 120 and mount unit 130. Exemplary dimensions (in

millimetergrof thedelishing-heas are Rivyidesd/bhssdimenaiens i faligxamal %ﬁﬂg%ﬁi@ﬁﬂ&@@@%shing
ng,

head for a 200 mm wafer. Other dimensions are also useful. 10016jIn a preferred embodime ase

and. mo1gpits are farpeddiamsaisingle Piserfmateralikhepelishing heads fonexamReided

comprises high gaffe stainless steel. Other types of materials can. also be used to form the polishing

head. The ﬁa@I'fﬁbiﬁﬁihg@qiﬁammﬁ@fmgﬁdws\@éiqvaw@@b'mmlsemma@@§4 seheandnilingittaing
and/or drilling. Other techniques, thr example, welding or molding can also be useful, The se of a

single upitpAlivna head. desionagvaiaanUslVRIRIfR theuse 8 dERF NGS] FnchvaskiiRaeals, as

required in conventional polishing head designs. Providing multi-piece of material Mr polishing heads
is also usefuth: QAL Glhbe RAUHNIHS BRI teatier armmohsl QolitHbE SysieMmyithe prliskiRg, for

example, can include a CIMP or eCMP system. CMP or eCMP systems can be those manufactured by

Applied Miateriats thaevidchasaRieker CARE Gty elsdtheetypesatbpglishing systems are also
usetid. The carrier arm is used to position the polishing head for loading and polishing of an article

such as pepyniconduetRrmiatet. iRalishingatherjineseal arielesimalsaldseimprficagasiianarm can
also rotate andior oscillate the polishing head during wafer polishing.
arrangement, being equidistance apart. Other mating hole configurations, including diameter
size, depth and arrangement, are also useful. The holes, for example, are configured to mate to a
specific carrier type. To mate the polishing head to different carrier types, an adaptor (not
shown) can be employed. For example, an adaptor can be disposed between the polishing head
and carrier. This increases flexibility by enabling the polishing head to be used on different types
of polishing tools.
[0020] In one embodiment, the mount unit includes a recess 156. The recess, for example,
can serve to align an adaptor used for mounting the polishing head to the carrier.
[0021] The base unit comprises bottom and top surfaces 122 and 124. The base unit includes
through holes 142 which extend from the top to the bottom surfaces. The through holes houses
fasteners, such as bolts. Other types of fasteners are also useful. In one embodiment, the through
hole comprises a larger diameter at the upper portion than the lower portion, forming a step. The
step serves to fit the head of a fastener, such as a M4 size bolt. For example, the upper portion

has a diameter of about 7.5 mm and a depth of about 5.5 mm while diameter of the lower portion

is about 4.5 mm. As shown, twelve through holes are provided. The through holes
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[0018]To mate the polishing head to the carrier, a plurality of mating holes 152 are provided in the
mounting. unit. The mating holes are disposed on a ton surface 134 of the mount unit and extend
downwards. The depth should be sufficient to house a fastener used for attaching the mount unit to the
carrier arm. For example, the depth of the holes is about 15mm with a diameter which fits the M6 size

fastenersofinRE deRilitipe didnpgtaisraealsedisefilalCOABifs shawnnsisRating helesaRrovided.

The mating holes comprise an annular arrangement, being equidistance apart. Other mating hole

configurafionginip diddipg:digmelestaizad depihandnrrppgrygainare also useful. The holes, for
example, are configured to mate to a specific carrier type. To mate the polishing head to different

carrier types2 pn adapiey 4nobahawn) cambe:rmpivyedoeexamnle anetrptaicanbegispased
between the polishing head and carrier. This increases flexibility by enabling the polishing head to be

used ongifferasthpesafirielshinadng|shdpO20lkbrengpRMRedilieiefine MauRhipltineidessarecess

156. The recess for example, can Scrie to align an adaptor used for mounting the polishing head to the

carrier. [PQ2dliHpeshase: Ubit LaRTRFigeENMIRMEANT TeRephibiaee $ot 22aMsl ¢ 2mbheddasedunibingludes

through holes 142 which extend from the top to the bottom surfaces. The through holes houses

fastenergasuchias bolise Qifyairtyagsigblasienessrm atspaussidk dpponeiambesinsnipiie glkoh hole

comprises a larger diameter at the upper portion than the lower portion, forming a step. The step

serves tentitdhe (ead silafasiense sucdagadfyvaize Beltinher sxdnp e dHRRARIHOMMes A

diameter of about 7.5 mm and a depth of about 5,5 ram while diameter of the lower portion is about

4.5 mm.(Ag.sbowRnbyRbIS thie ugihbales aredErdier of kebkuouahlieleH SONRHER AR aHiar
arrangement bequidistance apart. Other through hole configurations,
support frame and inner portions are also useful.
[0023] To hold the wafer, at least one mounting opening is provided on the template. The
mounting opening is coupled to, for example, pressure source. The pressure source, in one
embodiment, produces vacuum pressure to hold the wafer against the template. A plurality of
mounting openings can be provided. The pattern and number of openings can depend on design
requirements. In one embodiment, a guard ring can be provided on the template to prevent
slippage of the wafer. The guard ring, for example, comprises a rigid material such as PPS.
Other materials can be used to form the guard ring.
[0024] In one embodiment, the bottom surface comprises a recess in a central portion. The
recess, for example, accommodates the template. For example, the recess comprises an annular
shape to accommodate the annular shaped template. Other shapes are also useful. Furthermore,
it is understood that the recess and template can have different shapes. In one embodiment, the
recess is designed to enable the bottom surface (wafer mating surface) of the template to be
flushed with the bottom surface of the base unit when mounted. To retain the template in place,

fasteners are inserted into the through holes from the top of the base unit and mated to the

template. In one embodiment, twelve fasteners can be provided and located equi-distanced
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including diameter size, depth and. arrangement, are tlso useful. [0022]in one embodiment, a template
180 is minted onto the bottom of the ase unit. The template can comprise an annular shape. Other
shapes are also useful. The template serves as a mounting surface thr a wafer to be polished. The
template, for example, comprises a rigid outer frame. The frame supports a pliable inner portion. The

rigid supgeit framersasneainpiiss adigid dpaigiial \estkahalrhenengusiilicle (RS} while the inner
portion comprises a -flexible material (e.g., ethylene propylene diene monomer (EPDM) or rubber).

Other typesfifumaiaiials fstehersurpalofiasteland inner portions are also useful. [0023]To hold the
wafer, at least one mounting opening is provided on the template. The mounting opening is coupled to,

for exanpE2Rressaie sdrseclediesaIie: R :dNONe AIPRIGHTIRNbIRIRH UFaB/REURitPressure
to hold the wafer against the template. A plurality of mounting openings can be provided. The pattern

and numizey @bepeningmcanaienanstion designreaiiIamesteply aneremiBagimestiaduaidaing can be
provided on the template to prevent slippage of the wafer. The &Titand ring, for example, comprises a

rigid matefisd SuekhasiRStp heheBissials canhribgese tofprnihesgiaiddinartOORAEIPRRIng

embodiment, the bottom surface comprises a recess in a central portion. The recess, for example,

accommiggiatesalbe liesiplatal dt oh@xaneutheie GaRSCRMPIIRSS G ad N h shafe Inagaofamodate
the annular shaped template. Other shapes are also usend. Furthermore, it is understood that the

recess anghpeyiplatecaphaiedifesanioshapessiprnentmbasdipes dheretessiadesignesdagenable

the bottom surface (wafer mating surface) of the template to be flushed with the bottom surface of the
base unigqubedisnavadepafiofeiaindpedanplatens placanfastanersasjriseeddniathedtiyough holes

from the top of the base -unit and mated to the template. In one embodiment, twelve -fasteners can be
providedatadingaieshieglofhistphcadets and arrangements are also useful.
[0026] The supply inlets are coupled to a pressure medium. In one embodiment, the pressure
medium comprises nitrogen. Other types of pressure medium, such as CDA, inert gases, or a
combination thereof, may also be useful for other CMP processes. The pressure medium is used
to control the pressure applied to the back of the template, thereby imparting pressure on the
backside of the substrate.
[0027] In one embodiment, a pressure controller (not shown) is provided to control the flow
of pressure medium. By controlling the flow rate of the pressure medium, the wafer profile can
be controlled. The pressure controller can include valve control and pressure sensors, for
example, to monitor and control the flow rate to achieve the desired pressure profile. Polishing
head down force is applied by polishing arm during polishing. For example, increasing the gas
supply to the grooves causes an increase in back side pressure on the wafer, hence controls wafer
profile. For example, the greater the down force, the greater the polishing rate.
[0028] The pattern of grooves on the base unit should be sufficient to provide adequate down

force (back side pressure) on the wafer. Various grooves type patterns can be useful. In one

embodiment, the groove pattern forms a plurality of independently controlled pressure zones.
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apart.. The fasteners, for example, comprise M6 fasteners, Other numbers, types or configurations of
fasteners are also useful. [0025]Grooves or channels 170 are provided in the recess in the bottom of
the base unit. The grooves are n communication with the template. Supply inlets 148 are provided, in
one embodiment on the top of the base unit Locating the supply inlets in other parts of the polishing

head is ajsRpsrful: igtchanslsauple theinats withite areRRSs IRvane S5badiFaaRE i SHPPIY
inlets are provided. As shown, the supply inlets comprise an annular arrangement being equal
distanceg aparseahe top surface of the base unit. Other supply inlet configurations, including number
of supply inlets and arrangements arc also usetid. R10261The supply inlets are coupled to a pressure

medium dome empodigianinthi Pressurereadivmsampiise itkogedisibaiohnas f piagstre

medium, such as CDA, inert gases, or a combination thereof, may also he useful for other CMP

Process@soding. PTessH Redivn-isHERY 40 GanttRlthel prpssuiapapirshiedhe dmek afthatessplate,

thereby imparting pressure on the backside of the substrate. [0027iln one embodiment, a pressure

controllefonatashislanbis Rievddeshie contrahthieat 9w ot gy espriei daeditiarp Byl eamjredingrike Sow rate

of the pressure medium the wafer profile can be controlled. The pressure controller can include valve

control angh&ye T EISRNSIS JOHXBRIes [Gomeniiaslancheoatiebihe fionmakede adieyenthe desired
pressure profile. Polishing head down force is applied by polishing ann during polishing. For exampit,

increasingdhe gaesERPtaithengigavas srusasfan increase in back side pressure on the wafer,
hence controls wafer profile. For example, the greater the down force, the greater the polishing rate.

[00281T(wpatternTHonaeNrs enitdejeagenypibehesldhessufficientio pinceageguate Aven force
(hack side pressure) on the wafer. Various grooves type patterns can be useful. In one embodiment,
the grooveipatierdifeins Bephualityobivsapandpnilyiconiolicd piassti @ denPsnding pressure
zones. Although as shown, the grooves are configured as four independent concentric grooves,
other number of grooves or groove patterns can also be used, for example, to form other number
of or shaped pressure zones. The groove pattern and distance of the grooves can be selected to
match the desired granularity. For example, the pattern can be configured to have more closely
spaced apart grooves for finer control of pressure profile. The desired granularity can depend on,
for example, the profile of the incoming wafer. Different deposition tools can have
characteristics which create different wafer profiles. The grooves can be configured to
accommodate the profiles to produce a planar surface.
[0031] In one embodiment, at least one inlet is provided for each independent groove to
supply the pressure medium. Providing a groove with more than one inlet is also useful.
[0032] By providing a plurality of independently controlled pressure zones, the desired
pressure profile can be tailored to produce uniform polishing rate across the wafer. For example,
the pressure profile can be tailored to compensate for the difference in angular velocity between
the outer and inner portions of the wafer. For example, more pressure can be applied to the

inner portions of the wafer than the outer portions since the inner portions have a slower angular

velocity than the outer portions. Furthermore, the pressure profile can be tailored to optimize
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independent zones are provided with a plurality of distinct grooves, with one zone corresponding to

one groove. [0029]As shown in Fig. le, the recess comprises a plurality of distinct concentric annular
grooves. The grooves, for example, are equidistantly spaced apart from each other. The recess, thr
example, comprises 4 concentric annular grooves to provide 4 independently concentric zones. The

dimensiging &f thesgeerues:Joiexamplex saplbaRbpidbstrs FronWiek 88 dadutdd ALpaRRn O8haTigroove

dimensions are also useful. [0030]The number of independent grooves corresponds to the number of

pressureizengatetiilecthe yistanter etneenataei@iggyes defines the distance between corresponding
pressure zones. Although as shown, the grooves are configured as four independent concentric

grooves{@iBsy nuNENOfGROOYGS RS C0VERIUBHISIERNAIEReLEadrdanexamplsdo form other

number of or shaped pressure zones. The groove pattern and distance of the grooves can be selected

to matcheiisodairedogias udatiidnor axaiople, iiepatieiiteaadiecepiigiiied BrhRyRINY e Closely
spaced apart grooves for liner control of pressure profile. The desired granulari'y can depend on, for

xample, sbe/refile atfheimconing.wafes: Bifferse! depesiientools dandayelsher actriistigaivddich

create different wafer profiles. The grooves can he configured to accommodate the profiles to produce

a planarsiifaces. [008H 00 ambedistenh B [aephedesiliel opmvideddhatercRingepprdent groove
to supply the pressure medium. Providing a groove with more than one inlet is also useful. ]|0032]By

providingildipiuratithed focependestibhtanisolgdirpiesSorm zonemtihe trsitedrmessuiesiipiit can be
tailored to produce uniform polishing rate across the wafer. For example, the pressure profile can be

tailored fa«onpprstle SotHhpldifferg beprigsang ulaicyalecidfietverts hefatiethangieagieas of the
wafer. For example, more pressure can be applied to the inner portions of the wafer than the outer

portions winadifietnterpestigephaie a stopes @nThisabietoctytdhantbae RidtaroedIERS férurthermore,
the pressure profile can be tailored to optimize
example, can result in a more uniform polishing rate across the wafer.
[0034] Fig. 3a shows an embodiment of a template 380. In one embodiment, the template
comprises a template assembly which includes a template support frame 384, a guide ring 328
and a mounting pad 308. Fig. 3b shows the template support frame; Fig. 3¢ shows the guide ring
and Fig. 3d shows the mounting pad 308. Referring to the Figs. 3a and 3b, the template support
frame is formed from a rigid material. Preferably, the rigid material is resistant to chemicals used
in polishing, such as DIW. In one embodiment the support frame is formed from PPS. Other
types of materials are also useful. A plurality of through holes 372 are provided on the support
frame. The through slots are aligned to the supply holes on the polishing head.
[0035] The template support frame includes top and bottom surfaces 379 and 378. The top
surface is mated to the polishing head. The topography of the top surface can be designed to
mate to the polishing head. Fastening holes 376 are provided on the top surface to facilitate
fixing the template assembly to the polishing head. The fastening holes, for example, comprise
threaded holes. Other types of fastening holes are also useful. For example, a fastener such as a

bolt on the polishing head can be treaded to the fastening holes to fix the template assembly to

the polishing head. The fastening holes can be distributed over near the circumference of the
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yields for specific products. For example, the pressure profile can be tailored depending on die size,
pattern density, or other wafer characteristics. 100331Fig. 2 shows a process 200 for fabricating a
wafer in. accordance with one embodiment of the invention. As shown, a wafer which has been
prepared for polishing is provided at step 210. The wafer, for example, is prepared with a dielectric

layer whighsaalires-eelishing thdteiativelvathe wafansan e Rreraradiwithenerrdustiveimaterial
filling vias or filling trenches for which. polishing is required to form contacts or interconnects. At step

220, thepressureHerebierRitthemplHsadiNOfl yeSSAIE zones are defined. The wafer is then polished
according to the pressure profile at step 230. The ability to tailor the pressure profile, for example, can

result in @evere Uniesempplishingirpieesoss: the Wadesd0Rd]hiah3aghewsiamembeaiieupy a

template $80. In one embodiment, the template comprises a template assembly which includes a

templateraiuppast fieseadifar GHdesEngl$28 aRdigreniingradnO8f figteipsiowstheigmplate
support frame; Fig. 3c shows the guide ring and Fig. 3d shows the mounting pad 308. Ref 'ming to the

Figs. 3agtabodie template suppertisame ihiosnadpert 2otigie- satehial Sy aigeabipibetigid

material is resistant to chemicals used in polishing, such as DPW. In an.e embodiment. the support

frame isdoureshblgm i O1bRE Beessofuniaterigibais atssl yaatehiAgturalitnobthunugbuheles & 72

are provided on the support frame. The through slots are aligned to the supply holes on the polishing

head. 10639]ifeetamyplate suppaiithame inelwdesigrbanddaotinanssiasty 379eanth 368 bae top
surface is mated to the polishing head. The topography of the top surface can be designed to mate to

the polishingdieadsifastaninghetes:3fiarerpiasidesientkedoplawiacesoprsiiatesfiking thestemplate
assembly to the polishing head. The fastening holes, for example comprise threaded holes. Other

types of fastame. gohele pard digooiseiuludibére xanptenadasiRues slsohuashd. bolt on the polishing head
can be treaded to the fastening holes to -fix the template assembly to the polishing head. The

fasteningoiootys camipebdistit siefh @ver meatiiigtl supptetanoacoishprienplaieskosexamplecdhe
template can be provided with twelve fastening holes. Providing other numbers of fastening holes is
also usefutolafanlhssarabiydagignpad. halesidé4iape:ads0 36Yideskovidbe dpperbiteshesuthe @ssembly
the template support frame. The guide ring groove is aligned with the assembly fastening holes.
The guide ring groove holds the guide ring in position. An o-ring groove 352 can be provided on
the bottom surface of the template support frame. The o-ring groove is located near the
circumference of the bottom surface of the template support frame. In one embodiment, the o-
ring groove is disposed outside of the guide ring groove. An o-ring 353 is disposed in the o-ring
groove to provide sealing between the support frame and guide ring.
[0038] The guide ring comprises a post 333 disposed on a base 338. The guide ring
comprises a rigid material. Preferably, the rigid material is resistant to chemicals used in
polishing, such as DIW. In one embodiment, the guide ring is formed from PPS. Other types of
materials are also useful. The post and base, for example are annular. The post includes ring
fastening holes 336. In one embodiment, the ring fastening holes comprise threaded holes. The

post fits into the slots in the bottom of the assembly fastening holes of the template support

frame. For example, to fix the guide ring to the support fame, a fastener such as a bolt can be
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fastening holes facilitate for assembly of the different components of the template assembly. In one
embodiment, the assembly fastening holes comprise counter-sink through holes. Other types of
assembly fastening holes are also useful. The assembly fastening holes can be distributed over
template near edge or circumference. In one embodiment, the assembly fastening boles are located

outside afshe:fgtening thelescmolerarnpige thedemalaie:san he eoNidet wathdyedves fastening:holes.
Providing other numbers of fastening holes is also -useful. [0037]The bottom surface of the template

support aime £adesiagesans S66p Theugaashacaonmmataias the mounting pad. A guide ring groove
362 is provided on the bottom surface of the template support Frame. The guide ring groove is aligned

with the gsembly fagteningthelesd Bhe, gulideh ibgrgraouamboldstibe aiseteingl NeResipblyAn o-ring
groove 352 can be provided on the bottom urface of the. templatu support frame. The 0-ring groove is

located peaptiecirflaritteaneeoiithmetamissdiacaofitbentamplaie SUERARH MR IMVONOther
embodiment, the o-ring groove is disposed outside of the guide ring groove. Art 0-rino 353 is disposed

in the O-fipgsgroAvei oIt saalingi BetieandhasuppUHianea andadidening P38 thaguide ring
comprises a post 333 disposed on a base 338. The guide ring comprises a rigid material. Preferably,
the rigidtopaderfabés pagisians 19.clrasicplsuuded inmpakshinehssighpas B¢, M eomediment, the
guide ring is Thrmed. from PPS. Other types of materials are also useful.. The post and base, for
examplgarei désywitasuhtiegastioe] dclesdting lastantngwdies B36nécaine dmbadinenidheningd
fastening holes comprise threaded holes. The post fits into the slots in the bottom of the assembly

fasteningdnopes af dheuialitplatfe seringst flamepéongxdotRieatplstecguisgpphoviaiingmsitpparefame, a
fastener such as a bolt can be of the guide ring forms a step to support the mounting paid. [0039]The

mounting batd308 watienfprins durimnpeopsiiion didhriiemplateoaasepniygsaoyripts taflexible
material, in one embodiment, the mounting pad comprises EPDM. Other types of flexible or pliable

materialgraseuadsent abiolb hine filo Uringpeath gonmdrispssudtipmsand dapteudifaeisi@diiard 343. The top
surface is mated to the support frame. The bottom surface provides a mounting surface, for example,

tbr the watekskingnaéinbddimerdqgihrematnting pad comprises a plurality of openings. The openings,
for example serve to supply vacuum pressure to hold the wafer in place during polishing. Providing

additiongd®@fHningBiin 3ephpdywbaakthide:pilestiviencali aisoudenseid 308 e Dpeniogstiagchaypes
ofpressure can be distributed based on processing and/or design requirements. [0040]Pia. 3e shows

another embosits entadf 32 M ayatirgyeedP 83 d Bieachimgnfiig p2&1 The pad and backing film are

attached on opposing major surfaces of the pad base. In one embodiment, an adhesive, such as
glue or paste, is used to attach the pad and backing film to the pad base. Other techniques for
attaching the pad and backing film are also useful. In one embodiment, the pad comprises a
flexible material such as EPDM and the pad base comprises a rigid material, such as plastic.
Other types of materials are also useful. The backing film provides a mating surface on which
the wafer is mounted. In one embodiment, the mounting pad comprises a plurality of openings.
The openings, for example serve to supply vacuum pressure to hold the wafer in place during
polishing. Providing additional openings to supply back side pressure to the wafer can also be
useful. The openings and types of pressure can be distributed based on processing and/or design
requirements.

[0041] The above invention may be embodied in other specific forms without departing from

the spirit or essential characteristics thereof. The foregoing embodiments, therefore, are to be

Page 10 of 17



comprises a pad 322, a pad base 326 and a backing film 328. The pad and backing film are attached
on opposing major surfaces of the pad base. tat one embodiment, art adhesive, such as glue or paste,
is used to attach the pad and backing film to the pa.d base. Other techniques for attaching the pad and
backing film are also useful. In one embodiment, the pad comprises a flexible material such as EPDI'vI
and the pagirselcamprspsasigidmatariakhsyahasiplasticiRthetiypasielnpiarialeare aiso usefid.
The backing film provides a mating surface on which the wafer is mounted. In one embodiment, the
mountingcppd comprisestaplisrality etieperingsiihgppenio gtifas, exampleasey entorstppi yacuum
pressure to hold the wafer in place during polishing. Providing additional openings to supply back side
pressureitadigiviafencan alsade tsetdnd herepaningsantiynesHipressuir gepde distikluied
based on processing arid/or design requirements. The above invention may be embodied in
other spegeificiiarmss withautsleparting-éiam the 'pint or essential characteristics thereof. The foregoing
embodiments, therefore, are to be considered in all respectsrather than limiting the invention
deseribed hereM The scope of the invention is thus indicattxt by the appended claims, rather than by
the thregoing desdiption, and all changes that come withia the meaning and range of ognivaleney of
the claims are intended to be embraced therein. What is claimed is: CLAIMS 1. A polishing head
comprising: a housing having a top surface and a bottom surface, wherein the housing is formed
from a single piece of material,
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concentric continuous annular grooves disposed on the bottom surface of the housing, wherein the
concentric continuous annular grooves comprise independent concentric continuous annular grooves;
a template disposed on the bottom surface of the housing, wherein the template is configured to
contact a wafer to be polished when temporally attached to the template to prevent slippage of the
wafer; an@fhat i@laieddriscommunication with the grooves for coupling to a pressure medium supply to
supply a pressure medium to the grooves, the pressure medium when supplied to the grooves exerts
pressure on the template to provide back side pressure on a back surface of the wafer when
temporally attached to the template. 2. The polishing head of claim 1 wherein: the independent
concentric continuous annular grooves form indepepd®t8 concentric continuous annular pressure
zones on the template; and an independent groove comprises at least one pressure supply inlet. 3.
The polishing head of claim 1 comprises a mounting unit for attaching a template to the bottom of the
housing, wherein the template covers the grooves, the template provides a mating surface on which
the wafen to be pqlisiieting heacsarallyisitigched for polishing. 4. The polishing head of claim 3 wherein
an independent groove comprises at least one pressure supply inlet. 5. The polishing head of claim 3
wherein the moahtoginghasgidisp ageslifiaae ece ashiitoncsorfac daitiergi thid ey adg j o ereich fitoen
grooves are disposed in the recess.

a single piece of material,

concentric continuous annular grooves disposed on the bottom surface of the housing,
wherein the concentric continuous annular grooves comprise independent concentric continuous
annular grooves;

a template disposed on the bottom surface of the housing, wherein the template is
configured to contact a wafer to be polished when temporally attached to the template to prevent
slippage of the wafer; and

an inlet in communication with the grooves for coupling to a pressure medium supply to
supply a pressure medium to the grooves, the pressure medium when supplied to the grooves
exerts pressure on the template to provide back side pressure on a back surface of the wafer

when temporally attached to the template.

2. The polishing head of claim 1 wherein:
the independent concentric continuous annular grooves form independent concentric
continuous annular pressure zones on the template; and

an independent groove comprises at least one pressure supply inlet.
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6. The polishing head of claim 5 wherein an independent groove comprises at least one pressure
supply inlet. 7. The polishing head of claim 1 comprises stainless steel. 8. The polishing head of claim
7 wherein an independent groove comprises at least one pressure supply inlet. 9. The polishing head
of claim 1 wherein the template covers the grooves, the template provides a mating surface on which
an article to be polished is temporally attached for polishing. 10. The polishing head of claim 9 wherein
an independent groove comprises at least one pressure supply inlet. 11. The polishing head of claim 1

wherein #he hourhiegelshprisesid of caineuridngorisskavingharigpnmdontingchimg sudaptawhicthéorms
the top surface of the housing, the top surface is configured to attach the polishing head to a carrier of

a polishimgtaystefthandusing Waseinitdevindac asersitit lpadves stidasmptitie brisvits hambdtipm
surface of the housing, the bottom surface comprises a recess to accommodate the template, wherein

the groogasfare aispoisadho Watcraodsspdishttdspetigiurgdlhaaachéciwnpdlishihgrein an independent
groove comprises at least one pressure supply inlet. 13. The polishing head of claim 12 wherein flow
rate of pressure media is controlled to produce the desired pressure profile for polishing the wafer.

4. The polishing head of claim 3 wherein

an independent groove comprises at least one pressure supply inlet.

5. The polishing head of claim 3 wherein the mounting unit is disposed in a recess for

accommodating the template, wherein the grooves are disposed in the recess.

6. The polishing head of claim 5 wherein

an independent groove comprises at least one pressure supply inlet.

7. The polishing head of claim 1 comprises stainless steel.

8. The polishing head of claim 7 wherein

an independent groove comprises at least one pressure supply inlet.

9. The polishing head of claim 1 wherein the template covers the grooves, the template

provides a mating surface on which an article to be polished is temporally attached for polishing.

10. The polishing head of claim 9 wherein

an independent groove comprises at least one pressure supply inlet.
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14. A polishing head comprising: a head housing having a top surface and a bottom surface,
wherein the housing is formed from a single piece of material; a plurality of independent concentric
continuous annular grooves disposed on the bottom surface of the housing to provide a plurality of
independently controlled concentric continuous annular pressure zones; a template disposed on
the bottom surface of the housing, wherein the template covers the grooves, the template is configured
to contact a wafer to be polished when temporally attached to the template to prevent slippage of the

wafer; and.  Thiepslisiinginesdishtiammmitivilbegraeviesuiingoomibngde a pressure medium supply to
supply a pressure medium to the plurality of grooves to independently control the pressure exerted in

the pressure zoaesodnting yrdtisbunggvattep iheuntide Lisiteonfacealivistidchasltte top tenfplaisf. the. A
method of fabricating a semiconductor device comprising: providing a substrate prepared with a device

layer for polising)ghsedtingdapsas sordiguoddeoranapblinbipolibeiad, hwhe:teia dheipolithipoliskind
comprising a housing having a top surface and a bottom surface, wherein the housing is formed from a
single piggsterfimaterial, concentric continuous annular grooves disposed on the bottom surface of the
a base unit having a base unit bottom surface which forms the bottom surface of the
housing, the bottom surface comprises a recess to accommodate the template, wherein the

grooves are disposed in the recess.

12.  The polishing head of claim 11 wherein

an independent groove comprises at least one pressure supply inlet.

13.  The polishing head of claim 12 wherein flow rate of pressure media is controlled to

produce the desired pressure profile for polishing the wafer.

14. A polishing head comprising:

a head housing having a top surface and a bottom surface, wherein the housing is formed
from a single piece of material;

a plurality of independent concentric continuous annular grooves disposed on the bottom
surface of the housing to provide a plurality of independently controlled concentric continuous
annular pressure zones;

a template disposed on the bottom surface of the housing, wherein the template covers
the grooves, the template is configured to contact a wafer to be polished when temporally

attached to the template to prevent slippage of the wafer; and
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housing, wherein the concentric annular grooves comprise independent concentric continuous annular
grooves, a template disposed on the bottom surface of the housing, wherein the template is
configured to contact the substrate when temporally attached to the template to prevent slippage of the
substrate, and an inlet in communication with the grooves for coupling to a pressure medium

supply to supplyniepy @ssonenoeidiatioriqvitietosapuesesiorpmasing tmegiressdhardGiuppigshiy the
grooves exerts pressure on the template to provide back side pressure on a back surface of the

substratevghenaeressialyattachediio phadHmplibieoand nolirivpenthatbubsitadethapesiamndhe pressure
profile. 16. A method of fabricating a semiconductor device comprising: providing a substrate prepared

with a dessieetdayetiioppsishingines dsditng kshiegsitenphefifor aspetipurglyeaschdtab ineludes a
plurality of independently controllable pressure zones, wherein the polishing head comprising a
housing renpigél top surface and a bottom surface, wherein the housing is formed from a single piece
of material, concentric continuous annular grooves disposed on the bottom surface of the housing,
wherein the concentric annular grooves comprise independent concentric continuous annular grooves,
15. A method of fabricating a semiconductor device comprising:

providing a substrate prepared with a device layer for polishing;

setting a pressure profile in a polishing head, wherein the polishing head comprising

a housing having a top surface and a bottom surface, wherein the housing is
formed from a single piece of material,

concentric continuous annular grooves disposed on the bottom surface of the
housing, wherein the concentric annular grooves comprise independent concentric
continuous annular grooves,

a template disposed on the bottom surface of the housing, wherein the template is
configured to contact the substrate when temporally attached to the template to prevent
slippage of the substrate, and

an inlet in communication with the grooves for coupling to a pressure medium
supply to supply a pressure medium to the grooves, the pressure medium when supplied
to the grooves exerts pressure on the template to provide back side pressure on a back

surface of the substrate when temporally attached to the template; and

polishing the substrate based on the pressure profile.

16. A method of fabricating a semiconductor device comprising:

providing a substrate prepared with a device layer for polishing;
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a template disposed on the bottom surface of the housing, wherein the template is configured to
contact the substrate when temporally attached to the template to prevent slippage of the substrate,
and an inlet in communication with the grooves for coupling to a pressure medium supply to supply
a pressure medium to the grooves, the pressure medium when supplied to the grooves exerts
pressure on the template to provide back side pressure on a back surface of the substrate when
temporally attached to the template; and polishing the substrate based on the pressure profile. 17.The

polishing head ieitinina presymierisesikiainigrsistiée).head which includes a plurality of independently
controllable pressure zones, wherein the polishing head comprising

a housing having a top surface and a bottom surface, wherein the housing is
formed from a single piece of material,

concentric continuous annular grooves disposed on the bottom surface of the
housing, wherein the concentric annular grooves comprise independent concentric
continuous annular grooves,

a template disposed on the bottom surface of the housing, wherein the template is
configured to contact the substrate when temporally attached to the template to prevent
slippage of the substrate, and

an inlet in communication with the grooves for coupling to a pressure medium
supply to supply a pressure medium to the grooves, the pressure medium when supplied
to the grooves exerts pressure on the template to provide back side pressure on a back
surface of the substrate when temporally attached to the template; and

polishing the substrate based on the pressure profile.

17.  The polishing head in claim 1 comprises stainless steel.
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