; LMe3epCp@6LT/ 2 TEMPERATURE CONTRCOLLED CHEM CAL MECHANI CAL POLI SHI NG
METHOD AND APPARATUS 5 FIELD OF THE INVENTICN The pr esent invention
rel ates to chemical nmechanical polishing (CGW sem conduct or di

BACKGROUND OF THE INVENTION Fig. 1 is a cr oss sectl °”ailllm|||’ﬂww||l’|ﬁw|||
representative MOSFET transistor 10 before CVWP. The tr udes a

gate region (G and dopant wells 13 that form a source 15+wegéon (S) and a
drain region (D). Electrical connection to the S,Gand D regions is
typically achieved through vias 16-18 which are nade of a conductlve
material 19, typically tungsten (W or the |ike. V%lle|mmm"mwﬁ NH
invention is particularly well suited for treatnent of or like
material, it should be realized that the teachings of the psesent invention
are applicable to other conductive materials including but not limted to
copper, niickel, silver, gold and other netallic and non-netallic conductive
materials. 25 Fig. TEMRKM¥BHWI@ONTNO&L@DO@HEMgCALagECHANECBDsistor
fabrication. After deposi o fill the via

openi ngs, conductive mat g&&ﬁg %@gngggéggéuéd to provide
appropreate signal isolatlon. The conductive material is typically renoved
with a 30 conbination of a chem cal etchant and nechani cal abrasion or

pol i shi ng. - 2 Fig.'2illustrates a typical CWP arrangenent 21 that
includes one or nore wafer cammier 9206t hwgeNarenshown) and a platen 22
provi ded thereun er for abrasive O|IShI£§. A slury thai con%alns

chemical et chant! BendPE S ast e rihst § tp?%f%?aﬁbé”‘b?@ ﬁlFﬁztop
surface 23 fiitshenpl atem) BacBemabbh8hcROrh@ids. a wafer 5 and the wafers
are brought into contact with the rotating platen (which rotates in the
directitbn of arrow A). The carriers also preferably rotate. The rotating

pl aten machi nes away BACKGROUND OF THE INVENTION

Fig. 1 is a cross-sectional view of a representative
MOSFET transistor 10 before CMP. The transistor includes a
gate region (G) and dopant wells 13 that form a source

15 region (S) and a drain region (D). Electrical cénnection
to the §,G and D regions is typically achieved through
vias 16-18 which are made of a conductive material 19,
typically tungsten (W) or the 1like. While the present
invention is particularly well suited for treatment of

20 tungsten or like material, it should be realized that the
teachings of the present invention are applicable to other
conductive materials including but not limited to copper,
nickel, silver, gold and other metallic and non-metallic
conductive materials.

25 Fig. 1 represents an in progress stage of transistor
fabrication. After deposition of conductive material to
fill the via openings, conductive material above the vias
is removed to provide appropriate signal isolation. The
conductive material is typically removed with a

30 combination of a chemical etchant and mechanical abrasion

or polishing.



lo the conductive material that has been weakened by the etchant. Wile

- this techni que renoves conductive material, the anount of conductive

mat eri al renoved fromeach wafer or fromdifferent regions of the sane
waf-er may differ by a 15 significant anount. Stated in other words, prior
art polishing processes tend to produce inconsistently or unevenly polished
wafers. In prior art assessnents, these inconsistencies were often
attributed to msalignnment of the carriers and the platen and the resultant
20 m sdistribution of polishing forces. The bel ow di scussed present

i nvention, however, teaches that inconsistently polished wafers are a
result of nore than polishing force ms-distribution. 25 SUMVARY OF THE

| NVENTI ON Accor diingl y, itlustrategbjectypica heClpf esenéngavent i 8h tbaprovi de
a method far, producida mor e, cons|,skent |y BaLished wafiers, Licis,ang)her

obj ect of the present 1invention to prOV|8e a wafer carrier atdel i vers
uni form heatndt o & wafleteduridiy OvPovddéder ey rachideve nbve uabkasive

pol i shi ng. - 3.1t is ot her _object of .the _present invention to provide
et or | UnBEISSTABICVE vl T T hstRat  GRPRgAP RS e (o 4 Redtoar nRefor

sour cess | tbirasdiveo gamiobj dct mfe fidraaire serdviidecendn obthé otSppearifdeewaf er s
that are sq_polished. These d.rel ated object f the present invention
are achi evgé EVJ dE &t etneng;re]@r%} St STt rbzloq ﬁb%cgsneefn 4t Shechahf c&e

pol i shing meifked and appaigitisiAsodesathbedwieheithe 1oot &t g prhodhnment,

t he present invention includes a wafer carrier that regul ates wafer

t enper at ur éVAAGht KRS adESI vér LNRorE 1GFTF M He AT XY &t hvaf ERS RBFELERF T or m

heat | eads ali @ oM@ fldtabakmGVR tand hencesteiErp Potdis hmseRshSE eagyyW thin
a wafer and fromwafer to wafer.. 15 I n anot her enbodi nent, the present

i nvent ton itREI ugeRdetther Fet&rigt ebBRF ola BFSRn WRRIFYHYH O t ERPerature
regul ati onc@tnhthe . carrier and wafer, the provision of sufficient insulation
between a wafer and the carrier to substantially insulate the wafer from
heat sinks or 28hdéGr £B4Spire¢haeduBy FeRevear FPefucCthEeppatentainvehei on

al so i ncl udgs et REdsc Haideald NGafe WBL BT Wb Pe HOEGHNIQHM Nead r dypi ng CVP
and waf ers produced by these processes. The attai nnent of the foregoing and

rel ated 25fadvantiddescand fesamsesof thhesemeentifon Fwould Wemdne 2eadily
apparend tQ;LR9Fe Skt ! '5@%&&:? hes@leq alfer JfLhew,ghqkhe FEEBPW &g ore

B
det ai |l ed desér?pplon of e Invention taken together with e drawm ngs. 30
BRI EF DESCRPPTEONNOF FHECERMM NGSIH g.tal ipgodluceosgnsevsiishahtvyewof a

MOSFET traﬂﬁ%%&ﬂﬁydﬁghqghgab%g%%qunTn prior art assessments, these

inconsistencies were often attributed to misalignment of
the carriers and the platen and the resultant
20 misdistribution of polishing forces. The below discussed
present invention, however, teaches that inconsistently
polished wafers are a result of more than polishing force

mis-distribution.

25 SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a method for producing more consistently
polished wafers.

It is another object of the present invention to

30 provide a wafer carrier that delivers uniform heat to a
wafer during CMP to thereby achieve more uniform

polishing.



-4 Fig. 2is a platen and wafer carrier arrangenent in accordance with
the present invention. Fig. 3 is an enbodi nent of a carrier plate for use
in a wafer carrier in accordance with the present 5 invention. Fig. 4 is an
al ternative enbodi ment of a carrier plate for use in a wafer carrier in
accordance with the present invention. 10 DETAI LED DESCRI PTION Referring to
Fig. 2, a diagramof a platen and wafer carrier arrangenent in accordance
with the present invention is shown. Each carrier 20 preferably includes an
arm 24, a 15 ginbal 26, a secondary housing 32, a wafer attachnent
mechani sm 34 and a carrier plate 40. The gi nbal and secondary housi ng
provi de a support nenber that distributes force fromarm 24 and provi des
attachment to armm 24s Addinhed i biysetneyf beher oprdednbetmeamtivn waber 20 5
and the carrier plate. The filmi rovi ded to _conpensate, for defects in

i S
the exteri & °¥dfackd or ke Bﬁg?Fﬂ?EB‘FatC@'JPanHlﬁQn PHAG R a29RdBEhRer

cushi oned ipiefizea bekweennkBeowakenhrasd.carrier plate. This general
structure, with or without film50 in sone 25 instances,, was used in the

fol | owi ng exper iffent&. AYFF uRPh&RIRE oP Lt HE Sor BEEREDFnvEhIS BNt YevEPal

experi ment $rwegeC@RduekednandatBeshepyl i snof. t hese experinments indicate
that wafer tenperature has a_significant effect on polishing consistency.
30 In a first eXpésienetd €R&FEAPSTUNAGTS off oté e FE TR and "WEFEL Rer e

el evated relat iqg t,ddheny eiBer atfure ednfordt wtdeccerbi 86§ aRdnwahers.
Tenperature el evati on was achi eved bXVPIaC|ng t he subj ect - 5 carrier

and waf er mgchenficag waebkshimeditatdlag pengr PP tehi g Trecrébafts of
this experipent were that the high tenperature wafer was polished far worse
than the | ow tenperature wafers. It is believed that the higher 5

t enper at ures créat eorsn exbdeinent hetbar tacsensd bieysoltiisiredinhhbiedes aore

difficult {ocpolish anay. Lo.a UL XPRLELP N enBEUMTLDT SR30T En i8S
applied through the carrier plate to a first group of wafers and vacuum
pressure waslioerappldrsd wnl Zowecherlt group ofafrr .wifars . uThéogrobpathat was

Fonpor at ur dERPr | 50 pIOFE. ool 4GRanerEt cd o ot or Cot SEFRICEn Fo5iShs near
orifices weeneishiencacuwitrhwasaappferdandtfremswshected wdiztrt he vacuum
causedl?oints OEh %% &' embodiment, the present invention includes
either as an alteration to or in addition to temperature
regulation of the carrier and wafer, the provision of
sufficient insulation between a wafer and the carrier to
substantially insulate the wafer from heat sinks or
20 sources provided by the carrier.

The present invention also includes methods of
treating a wafer with more uniform heat during CMP and
wafers produced by these processes.

The attainment of the foregoing and related

25 advantages and features of the invention should be more
readily apparent to those skilled in the art, after review

of the following more detailed description of the

invention taken together with the drawings.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a <cross-sectional view of a MOSFET

transistor during fabrication.



15 physical connection which in turn resulted in greater thermal
conductivity and heat sink. In a third experinent, different film?50

t hi cknesses were utilized. As filmthicknesses increased (beyond that
needed for protection fromsurface variations in the 20 carrier plate), the
insul ation value of the filmincreased. This in turn resulted in nore
uniform CWMP. It is believed that increased insulation values substantially
reduce carrier medi ated heat sinks and this affords a nore uniform wafer
tenperature. The nore uniformwafer 25 tenperature in turn results in nore
uni form CMP. These experinents all refate to the provision of a uniform
tenperature across the surface of a wafer and that such a uniform
tenperature acrdsd-a wvafér SBorPEHRTystnBovalpruFcarri§r o raneesepk odndes
mor e uni f or;MReLLARENG;  APIHORI AR tCRRLLREI &ONfi gurations were then

devel oped and tested. The results confirned this hypothesis and - 6 |ead
to the enbodi nedti¥-of tife 3y SEREIMERENt Pdn 2nGRTdéSEr Phalle REPErrivkg to
Fig. 3, a perspecih¥erVviewAferongnenbogdidmnianel aweahri e pl atgAQntor use
in awafer 5 carrier 20 in accordance with the present invention is shown.
Carri er®pl 3t¥861PAcl udes tenperature control nechanisms to achieve a nore
uni form t enper atruige acri@ssint ha terhht evs Ushisseineintt ey cardd@afiep! ghacel n the
enbodi nent of Fig. 3, carrier plate 40.includes two piezo |0 electric coils
42,43 whi cfiOFr GASIE et MAFSANG 6L FBgPEACRAAICRo-Eos tOF FEAESBFnks,
dependi ng amvkheidhrection of current flow Tenperature sensors 46 provide
tenperature feedback through tenperature control circuit 47. Contro

circuit 47 provides current in a first 15 direction to cause a coil to
functien as a heat source and DETZDLEOPPASCREPTI¢NCti On to cause a coil to
function as a hg@t si nk %S Es knawn. wgile two coils are sho$n i? Fig. 3,
it shoul d be und&FSEE58%t A%t addi i orfal LTI (hd® nBF2ERnPRAat'ar &°
sensors) caaldibe proyngteftorimarceoc20apreciwseh t eipermadaare dowehalonCoi | s
42,43 can q% Eggagd with carrier plate 40 in a plurality of manners. These
include but"are not limted to surface nounting, creating channels in the
carrier plate amdcprovagiigy t Ae guidferiehlyhel chahnéés amd eastidig 28 the
carrier.plat out .t he, cqil ) il.e _coilbs 42, , r.ef
piezo-%fec%&?@ggoi%gﬁ ?} %ﬁgéPagﬁi r%%%%ﬁ%geabfha% t %ﬁ%giﬁgﬁgghﬁgh%e

el ectric coecbanhanm s@tvearshl y asaygaersoptzes. 4hr oltte f @ddbadk and
mechani sns s LBase, ¢oi | S 1R pLovi de, unifor m, 30sabbeit eheyated, pafer
tenperature. Referring to Fig. 4, a perspective view of an alternative
enmbodi ment déFtaikares efoprat rpBr ag¥e 449n andhaf BECEAAE$ eptiAChBedt dBPice with

the present j\N¥eNt hOBKES film 50 may be provided between the wafer

20 5 and the carrier plate. The film is provided to
compensate for defects in the exterior surface of the
carrier plate and hence provide a smoother, cushioned
interface between the wafer and carrier plate. This
general structure, with or without film 50 in some

25 instances, was used in the following experiments.

In furtherance of the present invention several
experiments were conducted and the results of these
experiments indicate that wafer temperature has a

significant effect on polishing consistency.

30 In a first experiment, the temperature of one
carrier and wafer were elevated relative to the
temperature of four other carriers and wafers.

Temperature elevation was achieved by placing the subject



shown. Carrier plate 40 of Fig. 4 has a channel 45 fornmed therein that

- spirals out fromthe center to the periphery of the plate. Heat conducting
+ fluid is circulated through this channel froma heater-chiller unit (HCU)
60.- Thernmo 5 coupl e devices 37,38 are preferably connected between the HCU
and the center and periphery, respectively, of the carrier plate. The
therno coupl es provide tenperature sensing as is knowmn. HCU 60 along with
sensors 37,38 provides appropriate feedback and tenperature adjustnment. 10
Carrier plate 40 of Fig. 4 may be made by nmachining a groove in the surface
of a reduced thickness carrier plate cohponent and covering this conponent
with a properly aligned cover disk. The carrier plate conponent and cover
di sk are thenrji@meand byaddhesirveboil enlge watepl i imgneatiattel viSprike) tion such
a manner to for a nons, Ieakr ng, .not bstructed channel 45, Referring
2gai n to FRg LB ThGay CeRAE Y% bF 14 CRFEE AT Sr "E 1 60220 T

accor dance hiigh tétq;@r@&em wagent iwars ipsolstedvet ¥af ewocakr i etsa0the
preferably jinclude 20 an insulation | m 50 nfigured t.o provide
better therryl Fﬁ@ﬁ?éﬁ'&ﬁe &%ﬂeﬁﬂ orH[ar tlsfr}??rﬁ ‘ih%g %%nlhﬁ P% Tsmoot h
out bunps athpeirkerfirew f acerdatect snonokhee exdrer itie sufraeeof tiohebearri er
pl ate. By pravi od .insulatio the effects.of carrier plate 40 as a
heat sink ?Sﬁdrsgleé’gﬁg‘taénﬁ Sal'ey Sr 8d rﬁlééﬂugF E‘Piﬁ?ié?}édaw%y reduci ng or
elimnating carrirerapkatend0 sapeaiheat , sivicudnhep saud@ce wespepatiueq of the

wafer is nmore uniformy distributed whi ch results in a npre uniformpolish.
Fi | m 50 pr ety i eir Rehl Bedf ehPef thdPtl BB othoraiprér éi“gbl y an
R val ue sevgic@lunt | pR8sgneat 8fad hartl. afbl &0 tmy abestesned plonppl yet hyl ene
or polystyrene or any other suitable material. In one pref erred errbodr ment ,
g _ APl mBEess -madécof I56HPst Yhahe ¥avi RO cKifes VA WBhmiadd a
appr oxi mat & R4 Y—%lelie ohyi2caht shBRHLE: benrecognized 1tdrpetrtf&em@re%§%n&e
invention inclu tenperature regul ated carrier without a
subst anti alq%Fﬁl@ulEaltaltrﬁg gnd nferempinca e ed BR U *r r‘é@@bh@‘édléar{ﬁﬁépnw th a
substanti aldy, i nsilatiigs fida-and e t epparat urgas egubat edqcarkier jwith a
substantially insulating film 1t should further be recogni zed that while
t enper at ur sUsEgEt®d orbhoft t Hecarvaeiup| staused prepented PO (gueaterits
prox! LY [y EMaT BhnoEETRAT Al & [ 0L BhERN Lo IGS 03 { Suah:Lhe
carrier, e. e secondary housing or ginbal, etc., to ac
t enper fatur etheegmllatqomdu@fcwrlmyuanedhaatesmh al s0 wi t hin rhe pr esent
nvention. In operation .2 wafer;e.is PAPFECADLY PpURted iRiRhascacrier 20
and the carrier |s enperat ure reqgu ate o arrive at a set tenperature or
t enper at ur arerxmgezll‘ﬁl'@d/\.afzeg fraym b‘ehpclenesss@a*e etintoedhed tleapendt thetto
accel erate progessi I 0] Ia 20
avai | abl e) np d[p enfggpl PeagggEgﬁét ZJIF??% %yf%égr%r%%gngﬁ%t gln I(Ellr]e pl aced
in conlznnumascm@tratrphate)f theyear eimotl adlireadyva hee e, odnd u;rh@ cdrdmers and
wafers are Iowered on o the aten i rforned. un sired | evel
of poli shi riL \}It |s ’i“én r o tcelab{?}%r imse a%%ljgz%&%?%lgﬁl n%gand
ot her appromyIuﬁkidWEMMthmmOOBmEndmgeﬁtemsulatlon values substantially

reduce carrier mediated heat sinks and this affords a more

uniform wafer temperature. The more uniform wafer
25 temperature in turn results in more uniform
CMP.

These experiments all relate to the provision of a
uniform temperature across the surface of a wafer and that
such a uniform temperature across a wafer or amongst

30 a plurality of wafers provides more uniform polishing.
Appropriate carrier configurations were then developed

and tested. The results confirmed this hypothesis and



VWil e the invention has been described in connection with specific

enbodi nents thereof, it will be understood that it is capable of further
nodi fication, and this application is intended to cover any vari ations,
uses, or 30 adaptations of the invention followi ng, in general, the

princi ples of the invention and including such departures fromthe present
di scl osure as cone within known or _ g _ customary practice in the art to
whi ch the invention pertains and as may be applied to the essenti al
features hereinbefore set forth, and as fall within the scope of the
invention and the linits of the appendefl Tl ai ns. REPLACENMENT PAGE
04/09/03 - 10 CLAIMS 1. A wafer carrier apparatus, conprising: a support
menber thatlgadovitdes tser uerbedalndmwyce afi stthieburiceaent carvéryiql amewcoupl ed
to said suppd, ;pepber; a wafer attachment nechanismthat facilitates
attachment of a wafer proximate said carrier plate; a tenperature

regul ati ng mechdififemringt teguFages Bhe tenpermestewf &ivaf ecfnowmeed by

sai d attachimepiqimeaRanisny and ARl nsulal i pg neyEbensprovided exterdQrly to
said carrier plate, said insulating menber substantially insulating a wafer
attached by addilgTrat £AchifenBCREEARRFS mWLitEm EhR WIS eSitnki RYE D bper £Bes of

the carriershate. chrrike apparatuyef glaiyiels whankinsded temenat ure
regul ating nmechanismis formed integrally with said carrier plate. 3. The
appar at us FCERIIRIZ, WRer BFR1ISEF d2t eRPEF atlit EOFRguT SRR P THECh ATESHSi s

directly cauypl ed tatspéd CcHurr@kepl at®F the carrier plate. In the
embodiment of Fig. 3, carrier plate 40 includes two piezo
10 electric coils 42,43 which provide central and outer
region heat sources or heat sinks, depending on the
direction of current flow. Temperature sensors 46 provide
temperature feedback through temperature control circuit
47. Control circuit 47 provides current in a first
15 direction to cause a coil to function as a heat source
and in an opposite direction to cause a coil to function
as a heat sink, as is known. While two coils are shown in
Fig. 3, it should be understood that additional coils
(and more temperature sensors) could be provided for more

20 precise temperature control.

Coils 42,43 can be formed with carrier plate 40 in a
plurality of manners. These include but are not limited
to surface mounting, creating channels in the carrier
plate and providing the coils in the channels and casting

25 the carrier plate about the coils, etc.

While coils 42,43 are preferably piezo-electric
coils, it should be recognized that the coils could be
electric coils that serve only as heat sources. Through
feedback mechanisms, these coils can provide uniform,

30 albeit elevated, wafer temperature.

Referring to Fig. 4, a perspective view of an

alternative embodiment of a carrier plate for use in a

wafer carrier in accordance with the present invention is



REPLACEI ~NT PACGE 04/09/03 -11 4. The apparatus of claim1, wherein said
tenperature regul ati ng nechani smincludes piezo-electric material. 5. The
apparatus of claim4, wherein said tenperature regul ating nechani sm
includes a plurality of piezo-electric elenments arranged about said carrier
pl ate. 6. The apparatus of claim1l, wherein said tenperature regulating
mechani smincludes an electrical coil. 7. The apparatus of claim1l, wherein
sai d tenperature regul ati ng mechani smincludes a conduit provided on or in
said carrier plate that is capable of propagating a thermally conductive
fluid. 8. The apparatus of claim 1, whierern said insulating menber has an R

val ue of approximately 2 or greater. 9. A nethod of polishing a wafer,
conpri si ng $hewnt eparoiehrolvatt ng0achafés: 4 REPLACEVENTRAGE 047/08/D3 - 12
providing accardierefor Lhe wafepy regyhatihng 2 latyfe of L hat pafer:
applying a slurry to the ga?er; and mec an;hcalcl ?tt%g})fts?hi%e tEﬁerltge}?repré)rﬂgture
regul at ed vaf ekhewhéaben Hahrd tompecatoge fleddl dtsi ng stemtiarc|idasigthe st ep

of substanti y i ti t he fromthe heat sipking.praoperties of
the carri er&.ﬁ]!l%. ch‘%é%rrgt Eggmo% c@%@,éwelr% nurélg% d%hg%e%gt'u&%erréngoul ating
step incl udesugle d¢ejpcoad AppByi ngeaplederabhlk aonheatesiolreteickn tthe waf er

in an appr Iate ner to,achieve nore uniform heat distribution over
sai d vvafer%éﬂ. a?ﬁrera’?rr}le? h&6"6F el &t Q?K%BEFH& SSHT S e g%e%hﬁf
provi di ng axarrérer glatwal d Thke wakemoandotehper ab o€l deguaigaigtiite waf er

by tenperature regulating the carri to which the wafer is attached. 12.
The met hod so?nscjtréqgmafl,l e’?rbqvﬁl'sa#{gbcag?iearlqn&rp& urlqéerP%%fEJ‘<I’a'?ﬁC7 st ep

i ncl udes t herstiefe ofapregidratdtrg fleempacat uhe 8kmpeastuks pdfitisbMept opagati on

i i nki i.n I rical nal hr h i
gfar ?ngr gpriate hCeaaLIriselrnkp!lnagceorélOsoou CFi . e4 exrlca;[y b%a maS eg bay Smatchi%ui%g Saa d

groove in the surface of a reduced thickness carrier plate
component and covering this component with a properly
aligned cover disk. The carrier plate component and cover
disk are then joined (by adhesive or edge coupling or the

15 like) in such a manner to form a non—leaking, not
obstructed channel 45,

' Referring again to Fig. 2, a cut-away side view of a
three wafer carrier 20 in accordance with the present
invention is shown. Wafer carriers 20 preferably include

20 an insulation film 50 that is configured to provide better
thermal insulation than prior art films which served only
to smooth out bumps and other surface defects on the
exterior surface of the carrier plate. By providing good
insulation, the effects of carrier plate 40 as a heat sink

25 are substantially reduced or eliminated. By reducing or
eliminating carrier plate 40 as a heat sink, the surface
temperature of the wafer 1is more uniformly distributed
which results in a more uniform polish.

Film 50 preferably has an R value greater than 1 and

30 more preferably an R value several times greater than 1.
Film 50 may be formed of polyethylene or polystyrene or

any other suitable material. In one preferred embodiment,



; _ REPLACEMENT PAGE Q4/09/03 -13 13. A wafer carrier apparatus, conprising:
a support nenber that provides structural force distribution; a carrier
pl ate coupled to said support nenber; a wafer attachnment mechani smthat
facilitates attachnment of a wafer proximate said carrier plate; and a
tenperature regul ati ng mechani smthat regulates the tenperature of a wafer
nmount ed by said attachnment nechani sm wherein said tenperature regulating
mechani sm i ncl udes piezo-electric material and wherein said tenperature
regul ati ng mechanismincludes a plurality of piezo-electric elenents
arranged about said carrier plate. 147 8The apparatus of claim 13, wherein
said tenperature regulating nmechanismis forned integrally with said
carrier plé&teéen 16, iFheadgppar atdyselvrehai ha18;9 wherteiagknegisd off e Apar abdr e

regul ati ngaHESﬂS‘BPJ»?{H@{t?e Cﬁ:i rV%qhgyogoy@l ed to said carrier plate.

- AY. A A U& A uASa. A A Aul. AuE. AL. Al . A MOPgl w25Je k

"}xsnid_ZU] ca] céFcaf]fUa‘]lcga] l@a] C%F]Q%qfr}’zé}ﬂca‘}}é@ﬂ} cdlhea) eredw] capraneaperal cal c
a) cal cal c"ahealgal cal calealcal Al o abgalaica . 4435595) B895%: 00k 1 )

;' <A<F<=] >(?@a2 @ @ BB~yt oj d_ZU| ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca
] ca] ca]%a] éHPé*éT%t‘JaﬂJc]aﬂ CH]S}hl@]téél]gcafjléﬁﬂr c”®a] craqrtzﬂeéfé)]eé&]t@éjfcéel]dta 4455555) 8
8959 99E. ' Bhrrier wi substantiall insulating = fi nd

' <A<F<=] >( ? Qa2 @ @ BB~yt 01 d_ZU] ca] ca] ca] c™a] ca] ca] ca] ca] ca] cal c’\a] cal ca
] ca] ca] ca] E&feafetdTa) W AEIES] caF@hf£24] cd]dd] calica] SaPea

10%& ()-s, 1A0%Ba€Ind - SILOYVR (9 -sHA QW Z&irlher be reco nized that while

109%& () -y: 109& () Pgnh<!k, & 10%& ()- k0O, & 109& ( (1;0%&' ()-S10%& ()- I 0&f
109& () - 91698PEY 28U kP83 H%k o6 &F () helociérler Plate is preferred
10!f,&1d09@dﬁé'!fo8&@§”@%dﬁrﬂﬂ%y&tbo%&e(Waféi , temperature regulation

of other parts of the carrier, e.g., the secondary housing

or gimbal, etc., to achieve temperature regulation of a
mounted wafer is also within the present invention.

In operation, a wafer 5 1is preferably mounted in a

15 carrier 20 and the carrier 1is temperature regulated to

arrive at a set temperature or temperature range. The wafer

may be pre-treated to this temperature to accelerate
processing.
An appropriate slurry (known and commercially

20 available) is then applied to platen 20. The carriers and
platen are placed in continuous rotation, if they are not
already there, and the carriers and wafers are lowered on to
the platen. CMP 1is performed until a desired 1level of
polishing 1is achieved. This 1is followed by rinse and

25 cleaning and other appropriate known processing steps.

While the invention has been described in connection
with specific embodiments thereof, it will be understood
that it 1is capable of further modification, and this
application is intended to cover any variations, uses, or

30 adaptations of the invention following, in general, the
principles of the invention and including such departures

from the present disclosure as come within known or
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customary practice in the art to which the invention

pertains and as may be applied to the essential features

hereinbefore set forth, and as fall within the scope of

the invention and the limits of the appended claims.
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CLAIMS

1. A wafer carrier apparatus, comprising:

a support member that provides structural force
distribution;

a carrier plate coupled to said support member;

a wafer attachment mechanism that facilitates
attachment of a wafer proximate said carrier plate;

a temperature regulating mechanism that regulates the
temperature of a wafer mounted by said attachment
mechanism; and

an insulating member provided exteriorly to said
carrier plate, said insulating member substantially
insulating a wafer attached by said attachment mechanism

from the heat sinking properties of the carrier plate.

2. The apparatus of - claim 1, wherein said

temperature regulating mechanism is formed integrally with

said carrier plate.

3. The apparatus of claim 1, wherein said

temperature regulating mechanism is directly coupled to

said carrier plate.
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4. The apparatus of claim 1, wherein said

temperature regulating mechanism includes piezo-electric

material.

5. The apparatus of claim 4, wherein gsaid
temperature regulating mechanism includes a plurality of

piezo-electric elements arranged about said carrier plate.

6. The apparatus of claim 1, wherein said

temperature regulating mechanism includes an electrical

coil.

7. The apparatus of claim 1, wherein said
temperature regulating mechanism includes a conduit
provided on or in said carrier plate that is capable of

propagating a thermally conductive fluid.

8. The apparatus of claim 1, wherein said insulating

member has an R value of approximately 2 or greater.

9. A method of polishing a wafer, comprising the

steps of:

providing a wafer;
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providing a carrier for the wafer:

regulating a temperature of that wafer;

applying a slurry to the wafer; and

mechanically polishing the temperature regulated
wafer, wherein said temperature regulating step includes
the step of substantially insulating the wafer from the

heat sinking properties of the carrier.

10. The method of claim 9, wherein said temperature
regulating step includes the step of applying a heat sink
or heat source to the wafer in an appropriate wmanner to

achieve more uniform heat distribution over said wafer.

11. The method of claim 9, further comprising the
step of providing a carrier to hold the wafer and
temperature regulating the wafer by temperature regulating

the carrier to which the wafer is attached.

12. The method of c¢laim 11, wherein said carrier
temperature regulation step includes the step of regulating
temperature at least in part by propagation of appropriate

heat sinking or sourcing electrical signals through said

carrier.
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a support member that provides structural force

distribution;

a carrier plate coupled to said support member;

a wafer attachment mechanism that facilitates
attachment of a wafer proximate said carrier plate; and

a temperature regulating mechanism that regulates the
temperature of a wafer mounted by said attachment
mechanism, wherein said temperature regulating mechanism
includes piezo-electric material and wherein said
temperature regulating mechanism includes a plurality of

piezo-electric elements arranged about said carrier plate.

14. The apparatus of «c¢laim 13, wherein said
temperature regulating mechanism is formed integrally with

said carrier plate.

15. The apparatus of claim 13, wherein said
temperature regulating mechanism is directly coupled to

said carrier plate.



