POLI SHE NG W TH ENHANCED UNI FORM TY BACKGROUND [ 0001] The fabrication of iCs
i nvol ves the formation of features on a substrate that nake up circuit
conponents, such as transistors, resistors and capacitors. The devices are
i nterconnected, enabling the ICs to performthe desired functions. An

i nportant aspect of t i i to provide pl anar
sHPfaces usi ng pIanarP@&ﬁgﬁ#&g%@“E#QEQ@£A$6%6§§#%P§W@ﬁgﬁYze substrat es,
chem cal mechanical polishing (G\NP) can be used. CNLP tools generally
include a platen with a polishi ngBp&dGRONAYer carrier including a
polishing head is provided. The polishing head holds the wafer so that. the
sur f ac 0] t hellwethbricationlod IGoinvshves thefoesatione f faitirshiomg spestkateDbati make up
polishing, the polishing head presses the wafer surface against a rotating

pol i shicihguipanpdBlents saciab aintans] sbistoed artinmaphci@by. aBtiev@vRas kieGh@fcohected,
provi ded between the wafer surface and the pad. The polishing head may al so

rot at e e AMiineitd 1dsab Selfhen WRlRSir@Buhthds. D& ihoRAhd RPEL of [HRQPAN of We
e t

have observed that nonuniformty can occur across t wafer wt use of

convent olii.shing h : ch non-uniformty.can | ead to processing
" ssuos R s P BARCORRS sl PRE P AL RRs6BRe O Cre For egol ng
it_is theref pravi de polishing heads with

Idlms)(r:g\sl (8)%2].“ f O"Fqultagqnzg@k}ﬁ;&%ﬁzds?gﬁe%%gl?néc%amcal 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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100051A polishing head is disclosed. The polishing head includes a housing
hayi ng a top and bottom surface. The housing is forned froma single piece
of material. G ooves are disposed on the bottom surface. The polishing head
includes an inlet in comrunication with the grooves for coupling to a

pressure dium s ly to.su Y. ressure nmedi umto the grooyes. The

P eosul A MTHER b StPR RRERIBRG: TRE P oG EIRYES e at o
when attacheg to &Pe pbottom surface to provide back side pressure on. a
back stfReEdlotaghed taths enwlafhen tenporal |y attached to the tenpl ate.
10006] I n anot her enbodi nent, the polishing head further includes a

pl ur al (#0P6bf dJneoeibsr ¢rabgslimeintd the reliphing heddt fartbér inpldderemplerality otgrmoveslité ed
pressure zones and a mounting unit for attaching tenplate to the bottom of
t he hopsivit. a glbailityesfihddépendamBrednirbitedsroaviaszoandaml Oiodesngunibfor Bgachingf ace
on which an article to the polished is tenporally attached for polishing.

100071 Ampreb Iﬁe&dle%ttsﬁatz{ﬁtﬁ@ﬁéaaglga m%&ﬂa@l&b&g tl\?&?%xiﬁﬁeesi ﬁd%@ﬁh&%qat%%g:e

met hod i ncl udes providing a substrate prepare a device | ayer

pol i Shglﬂgace%ngﬁ?lﬁa? i qu %egpdgié%écfiis é ! .%or?%)p%]g{c:ﬁgc.}]g)g pgﬁﬁﬁl%é.or med from a

si ngl e pi ece mat erial. ased”on the pressure
profi l Lh anpth rdﬁg% dinent, the t hod, i ncl.udes settin tge ressure

D of 11 D00l o i e PR At oM HAS VB i iP5 lof e Nerbeh e Ry
control | abl e pressure zones,_éOOOSlThese and ot her objects, along with
advant Bgyidingq sybsiatgmsepastd vitk a geeise fryer foy eatishire. ha messaurgipsefile sewt ingg | |
becone apparent through reference to the follow ng description and the

ac conpaoljshng lhad Wwmgsl. frdfo p tshegapee, ofihatesalt dhbeubstderis polishet] ihatedtdnehe
features of the enbodi nents described herein are not nutually exclusive and

can exp&bsurélptodild. OluSanc kb EmBodigREt, 8t B8O AHALdeS B&tin Bl FreHESGRVAETHION 0 VHF
DRAW NGS
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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[00091in the drawi ngs, |like reference characters generally refer to the
sane parts throughout the different views. Al so, the drawi ngs are not
necessarily to scale, enphasis instead generally being placed upon.
illustrating the principles of the invention. Various enbodi nents of the

present ipvention are deggﬁ%ag).mjth reference to . the follow ng draw. ngs,
e 13 G0 TR G RS R L O e Bal (e SHOPBR L S
enbodi ment of a polishing head; and 10011] Fig. 2 shows an enbodi nent of a
pr ocesdnd ppopag Rk P a wafer and a nounting pad; and [0013]Fig. 3e
shows an alternative enbodi nent of a nounting pad. DETAI LED DESCRI PTI ON
100141 F93Hi meng.Sersbbat es altanpiote ehbhalgmed qfmondwhéing ppd.anar surface on for
exanpl e, a wafer surface. Although enbodi nents are described in the context
of sem conduct or manuf act uri nDETAILERDBECRPEPIIOR] to ot her industries of
appl i cations.
[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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[ 00151Fi gs. la-c show cross-sectional, top and bottom views of a polishing
head 100 i n accordance with one enbodi nent. The polishing head can be
nounted on a carrier armof a polishing tool. For exanple, the polishing
arm Lan he rotated or noved to position the polishing head for |oading and

pol i shi ng of an arti such as a se conduct fer of ot her
types f s e Rlse UF%fﬁL|Eleﬁ<ef§é?rlﬁﬂn lﬁgse?ﬁamsm% iPUAR hsacﬁl@a@'é fses a
housing 110 having a base unit 120 and nount unit 130. Exenpl ary di hensions
(in ni Peliskineedtsn agticle Mechysia ssmiengdneanwaice Pelihingadhertrieesoif pivbisanalso f or
exanple, correlates to a polishing head for a 200 mm wafer. O her

di mensugfgl. dihe catrso ats efwblso #Q8EGhd/or asciad therpetslen beliddming Wrdaepcdinhing.
nount units are formed froma single piece of material. The polishing head,

for ex Frmhﬁ CRIBRbieIRS plisBheaahll @ SleahiteeSSp16tage) of AR hAlKPIES 2 prtdRbl al s
e

can. used to formthe polishing head. The polishing head can be
f or med; C r
ari 111 B EFREOHE W PhOhfng 0T eEhosaiial TR Thitq Copiti AL08 RRGHEL

usef ul se of ni oI| h| ng head dgsi gn ad nt ous avoi ds
'he nelRbso g i T ferd e BBt HERG £ Bt G5t B PAGRIT In
pol i shing head designs. Providing nulti-piece of material M polishing

heads MOUA| Wt (odbs eﬂmel[mﬂ)rr?éalﬁﬁk?n@eéﬁw of gheplesds 96015 legyn w@h aé’r*ﬁ‘ﬁ“@fﬂr

pol i shing system The polishing, for exanple, can include a CIMP or eCWP
syst enwh@bPite thed\ChPizs fatteness. @thebéeptitsos eliaresers act alscegbeliyl. Applied Material s,
Ine., Ebara or other i anuth.ct.urets. OQther types of polishing systens
are al gw10pet i Als shbha, siarmatig ldd arSplesiddt Thpasitibp dolek bempdd shindglahead f or
| oadi ng and polishing of an article such as a sem conductor wafer.

Poli's hhﬂﬁmc?%ﬁﬁf bEM?%ﬁui@lﬁsteﬁch bﬁair? SOtRr Alafiflg H&%chhﬁgu?Q@oxﬁa{nEIu%{ngadléﬂl&%ﬁ al so
rotate andior oscillate the polishing head durlng waf er polishing. [0018] To

mat e 1 Qg {hhﬁd%graﬁgque&t Oaed Qfé ?J%f[lf e’fl%e Iﬂ)lc% H{r%&'&ﬁq leo%e %ﬁﬁ%ge(gﬁ)l @&tfé(g g are

provi de € rnmoun

surface 1 4 of .the nt un t end war ds. The dep h shoul d be
suf fi cPRSf Ct“é‘“?m%%@ ‘?%’é‘ieéh%Pa]hgﬂ@w "811 t%g‘?}g] tﬁ@‘T‘Fh@Pﬁ%GHPE‘%RWYt b t he
carrier arm For exanple, the depth of the holes is about 15mmw th a

di amet lowiticen be prsloyee Ker aazwle, a8 pémsprscanderiespogrsihaig cey the paliibing keadr e

al so usefill. [0019] As shown, six Dating holes are provided. The mating

hol es awhgpriice Tns mnmakarﬂeaibihnygmﬂaablingmb poligdong bkiagdttahe esaipar diffe@nhepes
mat i ng hol e configurations, including dianmeter size, depth and arrangenent,
are al §ppdlﬁgﬁfnlg|t001§'he hol es, for exanple, are configured to mate to a
speC|f|c carrier type. To mate the polishing head to different carrier

types, al%%e (eﬂl%hdﬁﬁls‘h ﬁl‘?)ﬁnﬂﬁ\ tﬁHBhgé’seﬁrecé:s‘g 56X Pl LesAbrAdgRpRI can
he di sj o_se bet ween t pol’i s I ng carrier. Thi's incfeases
Llolelxlsg%:%llgst Oegt¥ '13’12{1?%}1 b8 tE[)rhueseB ?(I)rl rrslcbllmn%g eeagolfsﬁing%e 3 ?o the car?‘feI ferent types of
[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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[ 0020] En one enbodi ment, the nmount unit includes a recess 156. The recess

for exanple, can Scrie to align an adaptor used for nounting the polishing
head to the carrier. [0021] The base unit conprises bottom and top surfaces
122 and 124. The base unit includes through holes 142 which extend fromthe

t to the.bottomsurfaces. The through hol es houses f eners, such as
ot & e A AU TSR P Ba Bt B b D BB GaThe T sng

t hrough hol e conprises a |l arger dianeter at the upper portion than the
| ower petidingrdiamgicqpiag d&p%na@g.aﬂm&e@qwrgéhswgefub tit the head of a
fastener, such as a M4 size bolt. For exanple, the upper portion has a

di anet H028f abowne ¢mbodmeanc temgdieft H00f nadnoted dhtbthe dottohidf ¢hedbaaeretierThef t he
| oner portion is about 4.5 nm As shown, twelve through hol es are provided.

The t hteaughte bol esmpréeMprangeladshapBNOkiad skdpe BgeNRNiscREqThélictipdaie erapddsta
O her through hole configurations, including dianeter size, depth and.

arr angﬁﬁﬁﬂttin% ﬁgﬁcé ksQ \’v'%l?xf folbe ;{o(ﬁgl%i%] !"fheQ%gl%{g? Qg dXBRbte, 90&1&'@%& Qtngidlaﬁgelj S

m nted onto bottom the "ase unit. tenpl ate can conpris
annulahssha a

S| Qfl oI réesr sor}gspesl.a%geei alrso lilsef'];l%]e'ri-rﬁeut e #at e.serves. as a.
mount | A Sur f &8 RFPRONRF B0t 0 BE RS he'l NEHS I?pé’% AP oo G RERE APIE
conprises a rigid ouyter franme. The frape supports a pliable inner portion.
The ri BiREFTelisorROYR rulene sl Be LIS thgiansrReEiqnompases 2 gably preRAlene
sulfide (PPS)) while the inner portion conprises a -flexible nateri al
(e.g., (eg-hsthepee proopyghedigndimenemandiiy) pErRbhyr) o Othen bipes pf matehiels foy/ihes of
materials for the support frame and inner portions are also useful.
[ 0023] fuppbalfehnidwendviafi@portédnslaeasto asegulmount i ng opening i s provided on the
tenpl ate. The
[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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nmounting opening is coupled to, for exanple, pressure source. The pressure
source, in one enbodi nent, produces vacuum pressure to hold the wafer

agai nst the tenplate. A plurality of nounting openings can be provided. The
pattern and nunber of openings can depend on design requirenents. In one
enbodi nen rd ri can . be ovr on the | at e to revent slippage
of the? B@# fheg#’ Snfgsrlfg‘g?fiqulﬁd’o Bre afﬁf}FIéers cghﬁﬂ%@@ Ty tP’P 06 mat eri al
such as PPS. O her materials can he used. to formthe guard ring. [00241In
one enB¥igwsHions phEsksaers s 8¢ P¥Ed. conprises a recess in a central portion.
The recess, for exanple, accommobdates the tenplate. For exanple, the recess
conpri §¥RShNn dbmoler orsthapeels b7 bare provittdtie thaecan nuthaboghapddhd easpluaite.

O her shapes are al so usend. Furthernore, it is understood that the recess
and t elMpt gtodveddre iavemshiuhfcefi@nivith fapesplatd) Dpp1EHinedi 4eat prévided, BCERS 1S
designed to enable the bottom surface (wafer mating surface) of the

tenpl ab@bb@nREt &t HRNGH o MHE ald\GriP Al QI StiE 8GRy Alets Iﬁ?otl%ls riéifth (ﬁ'}?ﬁﬂ[@gmghe

nount ed. To retaln t he tenplate In place fas eners are | serte

thr ougp, f)us%{n tI?lFGt tcﬁep %fs co © 1nbeésu\g' fltl%géacr)@etﬁe??t Qe & h@o(flmnpt ?our 'n

one e SrENars °can rovi
equi - dlst ne apart Ige f ast eners, for exanpl e, conprise M6 fasteners,
Qt her ﬂ&ﬂ?@é ets e peQviged. oI Ste WRRLY Rl £ommarier an apmilan aggngRe being
[0025](}ooves or channels 170 are provided in the recess in the bottom of
t he baseualdistancehepagraohe somsuetage @gﬂmbnfieclmiii- dpthew supphhialet eergigarasionsuppl y
inlets 148 are provided, in one enbodi nent on the top of the base unit
Locat i mghtdiez swplpdryf suppdy mlets and heangpakhis aed alkdesghdl | shi ng head is al so
useful. Inlet channels couple the inlets with the grooves. in one

enbodi (6] f orHe SUPR!idletsHr@ESupdéderoRIR¥dsBRANedmS NRVAe et B&difidRDIE Jridsetes
conpri se an annul ar arrangenent bei ng equal distanced apart on the top

surfacg1 €M Pl n
nunber o %ﬁP P angﬁarrgﬁgg n?%ﬂéﬁ%da §oh%§%$?gg'ﬁfgé%%#he suppl y
inlets are cou re sur one enbqadi nent, t ressu
medi unr%ﬁlarﬁl%ﬁ@erro Dot RS Ve Fh R B BGaE- Aaapr e iR s R
inert gases, or a conbi nat j on thereof may al so he useful for other CWP
pr oces Secontrph e pressaigragpheiodhs backnd dee ttealp&aéwthqspbx e apingsRgysEreagpiiced to
the back of the tenplate, thereby inparting pressure on the backside of the
subst r backsidg @0 2z substomte enbodi nent, a pressure controller (not shown) is
provided to control the flow

[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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of pressure nedium By controlling the Sow rate of the pressure nmediumthe
wafer profile can be controlled. The pressure controller can include valve
control and pressure sensors, for exanple, to nonitor and control the flow
rate to achieve the desired pressure profile. Polishing head down force is
applie | j shing ann .dquring polishing. For exanpit, increasing the gas
Sbpol v behfEnt ot e totdeb v obfkur Bisd Bnaleko GFaui pueGEaoh R hond e

waf er, hence controls wafer profile. For exanple, the greater the down
force, lQPRE gPee er the polishing rate. [00281The pattern of grooves on the
base unit should be sufficient to provide adequate down force (hack side
pressuf@29pn tAeshwerinen Fiydri theseqgsoomgsisey pelyaity ef dsticemobentrsedmular| n one
enbodi ment, the groove pattern forns a plurality of independently

cont r otReeP I BiSSHHEY & ORE SxamplBdep efdentan? 9 Befcd hparPfromi cdelglotvet. Tia: fetassal ity
of distinct grooves, with one zone corresponding to one groove. [0029]As
shown kg e'ihﬁhgle', @oanFﬁr‘i%%s &%%ﬁc%t&@%ﬁla’%g%o%eplolﬁlﬁwd%ﬁ.ig&e @h&etn'tlg%né‘eﬂf}g?m rc
annul ar grooves. e grooves, for exanple, are equidistantly spaced apart
fromeach other, The recess, thr exanpl comnprises conecent r.i.c, annul ar

ar oovelots prEdimen e RhOhereeiter §* EoRudi AR Pe2bRER S AR MRS Ro "L e
grooves, for exanple, can be about. 4-5 mmw de and 3-4 nm deep. QO her

gr 00ov e IERPENEFLIEO T dmenggns e Us¢iyh30] The nunber of independent grooves
corresponds to the nunber of pressure zones while the distance between the
gr oove$0038i i nebha henlgr of idependpet sieeves correwopdnidi thg npmberdipeesgurnagnes

Al t hough as shown, the grooves are configured as four independent
concentshiile tigy disues:, beow &rthe grooees ddffings drvidsaae bgtvoeveopadpoeding peasural so be
used, for exanple, to form other nunber of or shaped pressure zones. The
gr oovez@akt allfhoataihdhangR gedoviel 8retioRA¥ @2 63 ok endpbfchetbnkentABLEdvEN e

desired granularity. For exanple, the pattern can be configured to have

ore ¢ L&%Fhﬂmﬁ&%(f%goo%;@)%B% %%Bgée)%agﬁg(sgc%?'a}%% 58! %Péx[aﬁ@lé’ "§ ﬁxﬂﬁéoet‘%cfrrnt‘&hleﬂeﬁ-

The desired granul-ari or xanple, pro
incomn fer., Different ? osition tools.can h characteristics ich
cr oat € OBP TEPEHRVFCIOT-of 1 B2ovarRRiegH o LS RBsm HEC BT Foinad SE5eed 1o
accomodat e the profiles to produce a planar surface. [0031] I n one
embodi Fafth the degied granghaity.nF et exagph: Hie RIS ¢/ beLORTIEHER Frhiyemorg cs¢d t o
supply the pressure nedium Providing a groove with nore than one inlet is
al so uspHcad apdrO@®2y®Byfopfinaricdntigl & noéssnlfirofyleoThe ddepermentdrity candepshd ed,
pressure zones, the desired
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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pressure profile can be tailored to produce uniform polishing rate across
the wafer. For exanple, the pressure profile can be tailored to conpensate
for the difference in angular velocity between the outer andportions of the
waf er. For exanple, nore pressure can be applied to the inner portions of

t he wafer, than t out er rtions, since the inner portionsg have.a sl ower
angul o ey B e e e T P Rier 1 Grrs S P aIG PR DR IPitk BFof i1 o
can be tailored to optimze yields for specific products. For exanple, the
pr essufige,agein dengifih opathepWplsF ebpradpésigbng on die size, pattern density, or
ot her wafer characteristics. 100331Fig. 2 shows a process 200 for

fabri cHU33h a FigfZeshows.a mrocess dah &e fabridatiog e veuyodiaom@ndanoé withenenvent i on. As
shown, a wafer which has been prepared for polishing is provided at step
210. Thebvéifrht of e irBxafigl. eAs bisoval, apafedviith Ragbedh @kgatddi for pakamgwhi ch
requires polishing. Alternatively, the wafer can be prepared with a
conduchiogicdnt &kp aho.f The Wafr bASxMiplf, il hlleg&eﬁ GRRCNERIERC 1 G cHRb sl ng
is required to formcontacts or I nterconnects. At step 220, the pressure
profil -t he r.al i of pressure zones.are defined. Th fer. is then
bol | shEa PRt RS I B ST PR BB ol 3 et E ABle e e o
tailor .the pressure profile, for exanple, can result in a nore uniform

pol i shflhﬁlgrtg‘i“éﬁ%i’g{bbg’gl w&ﬁlﬁa%rs refi@tﬁsizfp%la? copiadhenSeATPIBRES i iR 2¢, the
tenpl ate $80. In one enbodi ment, the tenplate conprises a tenpl ate assenbly
whi ch pisesuneipefide olcthp bhurelity gppesssure peires agadefingd g %E@I wafer iggthg golaghedd a
nmounti ng pad 308. Fig. 3b shows the tenplate support frame; Fig. 3c shows

t he guaderdingy tangrdssge pBddils hiowsp 230 Thwwbilitpgo pdldr 8@ redRede prafilagiot o t he
Figs. 3a and 3b, the tenplate support frame is formed froma. rigid

mat er i atampPe @l kéRltYn atife Ghidbch PREBIHghtel BrdsEBleShABE t 0o chemi cals used in
pol i shing, such as DPW In an.e enbodinent. the support franme is forned

from PRS: hef; t i ef.u | i rough
ol es. NU3*Er o TipcHR R ERbBANEofY Rpl a0 343 Flrtne ullathl b i 1o
to the supply holes on t l.i.shing head.  10035] The te ate. su franme
ol LaRTTRDY At BBy PR B B el Bl g a P At TR ¢ o

t he polishing head. The topography of the top surface can be designed to
mat e t &% hEOPBIRESPAdRY S &4t Sbrhe e Hist§mplitewrBYs ftame; Fitovf sy ohe eRideriog
surface to facilitate fixing the tenplate assenbly to the polishing head.
The f astdhnigndd slwiveshe fronnexapgsl 8 dhgferring te thedige da aod 8k, th&tdngrlate ypgwriof
fastenin.g holes are also useful. For exanple, a fastener such as a bolt on
t he pofrasbinrireddomonripid rhateasd e @réforable tHeatdi @ fiabgia Bl reSsth@t to chémich® used
tenpl ate assenbly to the polishing head. The fastening hol es can be

di stri B REhiaY Such @D EInGnk CHBL8IEHE treQliphdte 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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tenpl ate. For exanple, the tenplate can be provided with twelve fastening
hol es. Providing ot her nunbers of fastening holes is al so useful.

[ 0036] Assenbl y fastening holes 374 are al so provided on the upport frane.
The assenbly fastening holes facilitate for assenbly of the different

conponent s .of _the tenplate assenbly. |In one. odi nent, the assenfl

£ ot enfAPHEI EST BaiHEIe 4 ComTerrueRoRAR Huf TREN e e e neolesy Jagvgine
assenbly fastening holes are al so useful. The assenbly fastening holes can
be disf b@#@@ﬂ69gﬁm®€WBmﬁk§lﬁ@&?u%ﬂ@e or circunference. In one enbodinent,
the assenbly fastening boles are | ocated outside of the fastening holes.
For exHW3bE, thsemblyphstteng nlehd74nedlsgaowidehon wel suppdrastmni e hokemdly
Provi di ng ot her nunbers of fastening holes is also -useful. [0037] The

bot t ontstshfrzae | @ffatiiatd RFpisain®dlseMRe Aiffck fraBmeOn@ss & the tegsatdaGembhe hecess
accommodat es the nmounting pad. A guide ring groove 362 is provided on the

bot t om, suLtBGEmeht, a8t ?&s?enﬁ}gqﬁﬂf]sé (iog{spﬁﬁ_?_ coldltErs G S ubh R’ O \éﬁf}?gs he

aligned wth the assenbly tastening he guide ring groove ho

gui de ring._i ition., . An 0srin roove 35 be pravided t he bottom
or t acebEoehB A Bote BB P ERY Fineng ARG BEGY LS, SRabifasian
the circunference of the bottom surfac f the tenplate support frane. in
one e qf% AFar (lRe OBCIFUYCIGREfoVE 18 emigg%@& (PSRRI EHBE Goleaate | ng
groove. Art O-rino 353 is.disPosed inthe O-ring groove to provide sealing
bet weelpcelsd osispisor the fasteringhdlegu i deexammle, tho@a®larh earged rrfevidedyibowphvieses a
post 333 di sposed on a base 338. The guide ring conprises arigid material.
Pr ef er &bteyijngtHodesr iPgo ddimgtogteir alimibsrsro€ $assdndnd hdles is h&soiseus used i n pol i shi ng,
such as DITW In one enbodinent, the guide ring is Thrmed. from PPS. O her

types Rf03f|l_ﬁt erfil b%tt@frﬁsu@fa@@oﬂtﬁ@ftéiﬁplate-gﬁﬁpd?ﬁ’ﬁﬁmé‘@gmgﬁ%:a b &ss A MPhEreBES

annul ar . e post includes ring fastening holes 33 i n one enbodi nent, the

ring f 1y i.5€e A h: i i ots
| n'" e e perranaitth o RRTR RS 4 REREHAH tREa> [oRRRl oh ichdBifuiate of
frame.  For e |l e o fix.the.qguide ring to the support f , . a. fastener
such: adtedemgt Bifor s Tph @St o s o el B R Shismb e ool
nmount i ng pai d.. [0039] The nounti ng pad 308, which fornms an _inner portion of
t he t ehPt gride 588 &HNVG hokds g gwdeag 1) ROgTHINe AP EHIZH00Ye S8 1fan BaBEYIdRd D,

t he mounting pad conprises EPDM O her types of flexible or pliable

mat er i tledodtpm sarface oistbé tdmplatesuppunirimg Phelocmyggrosess bwated meanttie t op
surfaces 312 and 313. The top surface is mated to the support frane. The

bot t onvistiind fRERCHOOME BBSora sUERY d MBe Seipl@e euppolr frananpl dhe ehivodinhetwag er . I n
one enbodi ment, the nounting pad conprises a plurality of openings. The

openi Nggy of e RXATRIsEd SREME of theSHRRS ﬁ{n%’ gxng%T‘ Rh 84y 530 agbLatif ?ne%%ﬁ@% dien

pl ace during polishing. Providing addi nal openi ngs to supply bac

DI essuE& 6aR, 81 59:REINSSN|ccn THELORSIIANGS, A,,idyRES of pressure can be

di stributed on processing a eS|gﬁ¥?eqU|%enents.

[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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[ 0040] Pi a. 3e shows anot her enbodi nent of a nounting pad 308. The nounting
pad conprises a pad 322, a pad base 326 and a backing film 328. The pad and
backing filmare attached on opposing nmajor surfaces of the pad base. tat

one enbodi nent, art adhesive, such as glue or paste, is used to attach the

pad and backin ifmto th a..d se. her, techni.ques for .attachi t he
bad andBaciRoeh issubliadtite RES and hiRled RBA P TR Phe it Ththiss ces
a flexible material such as EPDI'vl and the pad base conprises a rigid

nat er i & the gyids rig fpmasss ptep tacupeertthgyaeueingisderial s are al so usefid. The
backing filmprovides a mating surface on which the wafer is nounted. In
one enti®dPhentThettheuntingmpad AG8.pakick &mrprsias esnea ppitionalfithetemblatpansembly, The
openi ngs, for exanple serve to supply vacuum pressure to hold the wafer in
pl ace cuiprings palekBid MgteriBY. dvictie Rehbadia dnk,ah@moapey frgscobprsepPPYMoadthesi de
pressure to the wafer can al so be useful.. The openings and types of

Pr essupBeE e bghidios brAt hatrRRSEE 1RP AL eRR! AN Hal oABRi@Mottom and
requirenents. The above invention may be enbodi ed in other

speci f {oérslilﬂ%ég% LS gtl%d%%ﬁéo isggfgéé ﬁ%ét@(ﬁ%)c}g% %ﬁé)ﬁtglét,fpatﬁeenf Ledottom_surface

char ac stics thereo f'oregoi ng e erefore, are to be
considered in all respectsrather than limti t he inyention deseribe
her oM TREIAEE 8 geoUfing A o5y A ETBRPIES Of gV H{F B 406 TROB T e e i s,
rather than by the thregoing desdiption, and all changes that come withia
t he neesinpigscandlvakiyef operipes. valcameyings, fohexagipks sesvaliosupplysneedn prespe
enbraced therein. Wat is clainmed is: CLAIMS 1. A polishing head
conpr i ®ihgd the wafer ia ploxsiungg palishge. aProefligndidixathbopesitrgs ac eypphhieackisidet he
housing is forned froma single piece of material;
pressure can also be useful. The openings and types of pressure can be distributed based on
processing and/or design requirements.
[0040] Fig. 3e shows another embodiment of a mounting pad 308. The mounting pad
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. 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
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grooves di sposed on the bottom surface: and an inlet in conmunication
with the grooves for coupling to a pressure medi um supply to supply a
pressure nediumto the grooves, the pressure nmedi um when supplied to the
grooves exerts pressure on a tenplate when attached to the bottom surface

to provide, back side pressure on.a hack.surface of an article whe

t enpor Ty IeRet Rt el TRE By fufhe 175 it 35 Sin RGeS Rty Hho

wher ei n: the grooves, conprise independent grooves to form i ndependent
pr essuP@prg Oht iBYenting iy Bhpindt@tediyrha pprierded cladng "tﬁhefifhﬂblpéWSéWFg‘w‘éove
conprises at |east one pressure supply inlet. The polishing head of claim!l
wher ei description, anthell ghoweethatonpe ivsibin thd ependegnnd cone ehequiicalgrayovéhe tleincon

i ndependent concentric pressure zones on the tenplate when attached; and an
i ndependéentengdove cadimpell siesciat | east one press-Luc supply inlet. 4.The
polishing head of claim1 conprises a inountin.g unit for attaching a
tenplate to the bottom of the housing, wherein the tenplate covers the
grooves, he tenplate provides a mating surface on which an rticle to he
polished is tenporally attached for polishing.
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5. The polishing head of claim4 wherein: t he grooves conpri se

i ndependent grooves to formindependent pressure zones on the tenplate Wen
attached; and. an independent groove conprises at |east one pressure supply
inlet. 6. The polishing head of clai m 4wherein: t he grooves conpri se
indepegﬂ?nt qanc ntric grooves to formindependent concentric pressure
zones 3 lgﬁﬁﬂﬁte whenat t ached; and an i ndependent groove conprises at

| east one pressure supply inlet. The polishing head of claim4
wherein the mountings unit is di sposedAlMSa recess for acconmodating the
tenpl ate when attached, wherein the grooves are disposed in the recess. 8.
The poli shi Agpdishugdiad tanpnisingvher ei n; t he grooves conpri se

i ndependent grooves to fonu indcpcndL. nt pressure zoncs on the tenpl ate
when at t achedouandhaing AEPRRAGRRLMAHSAVE vERIRA tReHudhg iLRShe® B 888UT €

supply inlet. 9. The polishing head of claim7 wherein;
piece of material;
grooves disposed on the bottom surface; 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 a template when attached to the bottom surface to provide back side pressure

on a back surface of an article when temporally attached to the template.

2. The polishing head of claim 1 wherein:
the grooves comprise independent grooves to form independent pressure zones on the
template when attached; and

an independent groove comprises at least one pressure supply inlet.

3. The polishing head of claim 1 wherein:
the grooves comprise independent concentric grooves to form independent concentric
pressure zones on the template when attached; and

an independent groove comprises at least one pressure supply inlet.
4. 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 an article to be polished is temporally attached for polishing,.
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t he grooves conprist, indcpundint concuatrie grooves to formindependent

concentric pressure zones on the tenplate when attached; and an i ndependent
groove conprises at | east one pressure supply inlet. 10. The polishing head
of claiml conprises stainless steel. 11. The polishing head of claim10

wher ei p: t he.grooves conprise .i ndependent grooves to formindependent
pressu?e ZOHEEPSWSWﬁ%m?éﬁ%F@PB4@H§ﬁmﬁttached and an i ndependent groove
conpri ses at |east one pressure supply inlet. 12. The polishing head of
clai m| whefwigiogyrs comppsaindereader gradiss by Govasdapsadenapieashed@nes onlee bot t om
surface, the tenplate provides a mating surface on which an article to be

pol i shethplse twdwepattathed; amdt t ached for polishing. 13. The polishing head of
claim 12 wherein: t he grooves conprise i ndependent grooves to form

i ndependent apRisseHdenZ@bes @mprives itaeRt sheprhere alppacird, and an
i ndependent groove conprises at |east, one pressure supply inlet,
6. The polishing head of claim 4 wherein:
the grooves comprise independent concentric grooves to form independent concentric
pressure zones on the template when attached; and

an independent groove comprises at least one pressure supply inlet.

7. The polishing head of claim 4 wherein the mounting unit is disposed in a recess for

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

8. The polishing head of claim 7 wherein:
the grooves comprise independent grooves to form independent pressure zones on the
template when attached; and

an independent groove comprises at least one pressure supply inlet.
9. The polishing head of claim 7 wherein:

the grooves comprise independent concentric grooves to form independent concentric
pressure zones on the template when attached; and

an independent groove comprises at least one pressure supply inlet.

10.  The polishing head of claim 1 comprises stainless steel.
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14. The polishing head of claim1 wherein the housing conprises: a
mounting unit having a top nounting unit surface which forns the top
surface of the housing, the top surface is configured to attach the
polishing head to a carrier of a polishing system and a base unit

havi ng base unit. baqtt urface.which lims the bottom surface of the
housi nbla th h%‘ﬁ{%}ﬂg&fﬁ?g&éﬁl%iﬁﬂ’ﬁ?& a recess to acconmpdate the tenplate
when attached, wherein the grooves are disposed in the recess. The

pol i shi ng h@é@QﬁVG%P%Pm@zlnaW@P@nﬁ grooves to fppa igglegendeat REHYFS 2es Ay sendent
grooves to foam i ndependent pressure zones on the tenplate when attached;
and awrmpldepbadeittchgd;oode conpri ses at | east one pressure supply inlet

16. The polishing head of claim 15 wherein flowrate o ressure nedia is

control | ed &0ingegaided drb® edRsiptieeh NNesseteeprpdsafd dupplydfilepol i shing the
article. The polishing head of claim 16 wherein the article conprises a
wat er. 18. A polishing head conpri sing:

12.  The polishing head of claim 1 wherein the template covers the grooves when attached to
the bottom surface, the template provides a mating surface on which an article to be polished is

temporally attached for polishing.

13.  The polishing head of claim 12 wherein:
the grooves comprise independent grooves to form independent pressure zones on the
template when attached; and

an independent groove comprises at least one pressure supply inlet.

14.  The polishing head of claim 1 wherein the housing comprises:

a mounting unit having a top mounting unit surface which forms the top surface of the
housing, the top surface is configured to attach the polishing head to a carrier of a polishing
system; and

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 when attached,

wherein the grooves are disposed in the recess.

15.  The polishing head of claim 14 wherein:
the grooves comprise independent grooves to form independent pressure zones on the

template when attached; and
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a head housi ng having an upper and | ower surface; a plurality of
grooves di sposed on a bottom surface of the housing to provide a plurality
of independently controlled pressure zones; a nounting unit for
atta.enplate to the bottom of the housing, herein the tenplate covers the
grooves, the tenplate provides a mating surface on ich an article to be
o1+ shed | 5% ERBBHEETSRYAOTR R O PGP L T o s n

comuni cation with the grooves for coupling to a pressure nediumsupply to
supply a pressure mediumto the plurality of grooves to inciepend.ently
control the pressure exerted in the pressure zones during polishing when an
articl &.i s Thepoishidgheatitofiched 16 ovitehen flewph&tcd pedsemreinpedisisabntadhddot o t he
head. A method of fabricating a sem conductor device conprising: providing

a subspfoaté: e @pdreRichreddhterprafidavt siishiagekhe f@klepol i shing; setting a pressure
profile in a polishing head fornmed from single piece of material; and
polishing the substrate based on the pressure profile. 20, A nethod of
fabricating a sem conductor device conprising: providing a substrate

prepar ?5‘ ' WT%Q pglis(ill?r\llgl ffi&ad Io?Xl%Em flgrwlpe(r)éiril ﬁlhel afele comprises a wafer.

18. A polishing head comprising:

a head housing having an upper and lower surface;

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

a mounting unit for attaching template to the bottom of the housing, wherein the template
covers the grooves, the template provides a mating surface on which an article to be polished is
temporally attached for polishing; and

inlets in communication with the grooves for coupling to a pressure medium supply to
supply a pressure medium to the plurality of grooves to independently control the pressure
exerted in the pressure zones during polishing when an article is temporally attached to the

template when it is attached to the head.

19. 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 formed from a single piece of material; and

polishing the substrate based on the pressure profile.
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setting a pressure profile in a polishing head which includes a plurality
of independently controllable pressure zones; and polishing the substrate
based on the pressure profile,

20. 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 which includes a plurality of independently
controllable pressure zones; and

polishing the substrate based on the pressure profile.
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