#.CVP METHOD. AND APPARATUS FOR SI MULTANEOUSLY POLI SHI NG PRODUCT AND %@ms«?.
CONDI TI ONI NG THE PCQLI SHI NG PAD BACKGROUND OF THE | NVENTI ON (1) FIELD ,OF THE
| NVENTI ON This invention relates to an apparatus .and nethod for cvp) FoS .
(Chem cal Mechanical Polishing) of a sem conductor substrate and nore
specifically to an apparatus and nmethod for conditioning the polishing pad
in a CVP apparat,us in order to control the polish renoval rate and prol ong
the life of the polishing pad. (2) DESCRI PTI ON OF RELATED ART In t he
fabrication of sem conductor integrated cifrcuits CVWP (Chem cal Mechani cal
Pol i shing) has been devel ope@1P OYE THQR iANDh APPABATHSt BRRgr aphi es on surfaces

" deposited on the sem conductor substrates. Rough topography results when
met al. conductor |ines are fﬁﬁMﬁ&$A§F@PS§Ysﬂ%%¥$é&ﬂ9(é%dﬂypﬁing devi ce

circuitry. The netal conduggﬁg?ééﬁ§¥&6§¥ﬁ63fﬁ% Egigéﬁgﬂegﬁhjdiscrete

devi ces, and thus formint

BACKGROUND OF THE INVENTION
(1) FIELD OF THE INVENTION
This invention relates to an apparatus and method for
CMP (Chemical Méchanical Polishing) of a semiconductor
substrate and more specificélly to an apparatus and method
for conditioning the polishing pad in a CMP apparatus in
order to control the polish-removal rate and prolong the life

of the polishing pad.

(2) DESCRIPTION OF RELATED ART

In the fabrication of semiconductor integrated circuits
CMP {(Chemical Mechanical folishing) has been developed fof
providing smooth topographiés on sﬁrfaces deposited on the
semiconductor substrates. Rough topography results when
metal'conductor lines are formed over a substrate containing
device circuitry.. The metal conductor lines serve to
interconnect discrete devices, and thus form integrated
circuits. The metal conductor lines are further insulated
from the next interconnection level by thin layers of -
insulating material and holes formed through the insulating
layers provide electrical access betweeh successive

conductive interconnection. layers. 1In such wiring processes,

9901966-3 ™

e

27 APR 1999



»

~circuits. The metal conductor lines are further insulated fromthe next
I nterconnection level by thin |ayers of insulating naterial and hol es
formed through the insulating |ayers provide electrical access between
successi ve conductive interconnection layers. In such wiring processes,
2 it is desirable that the insulating | ayers have a snooth surface
t opography, since it is difficult to lithographically inmge and pattern
| ayers applied to rough surfaces. CWP can, gl so, be used to renove
different |layers of material fromthe surface of a sem conductor substrate.
For exanpl e, itoi$ odesyrable Hilad ftveminsuhatingniayend davegansmeethl | ayer,
a metallization_|ayer is blanket deposited and then CVP_.is used to produce
pl anar met al SYFERSE cheRRREFAPIYY SHBceNdH 38| AEfFeewht dio LadFBrIraPhierllyt he

v processe§m£8¥°£X§;£§%é££%3f¥¥%r%°5%£i99d to rough surfaces. CMP can,
also, be used to remove different layers of material from the
surface of a semiconductor substrate. For example, following
via hole formation in an insulating material layer, a
metallization layer is blanket depoéited and_then CMP is used
to produce planar metal studs embedded in the insulating

material layer.

Briefly, the CMP processés involve holding and rotating
a thin, flat substrate of the semiconductor materiai against
a wetted polishing surface under controlled chemical,'
pressure'and temperature conditions.l A chemical élurry
containing a poliéhing agent, such as élumina or silica, is
used as the abrasive material. Additionally, the dhemical
slurry contains selected chemicals which etch various
surfaces of the substrate during processing. The combination
of mechanical and chemical removal of material during
polishing results in'superiof pPlanarization of the polished

surface,

In CMP the wetted polishing surface comprises a porous
pad material, such as blown polyurethane, saturated.with the..
polishing slurry. Mounting of the polishing pad to the
polishing appara?us is a labor intensive operation and the

/ ' :
mounting process, also, interrupts use of the polishing



. athin, flat substrate of the sem conductor material against a wetted
pol i shing surface under controlled chem cal, pressure and tenperature
conditions. A chem cal slurry containing a polishing agent, such as al unm na
or silica, is used as the abrasive material. Additionally, the chenical
slurry cont'ai ns sel ected chem cals which etch various surfaces of the
substrate during processing. The conbinathp of mechani cal and chem ca
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use of the polishi'ng
downtime whlle mounting the polishing pad add to the cost of
polished product. Therefore, it is desirable to prolong the
useful life of a polishing pad by conditioning the pad
periodically during use of the pad. A principal factor in
polishing pad degradation is a phenomenon referred to as
““glazing”, in ﬁhich, during use, abrasive particles from the
polishing slurry and polished byproduct become embedded and
packed into the pores of the polishing pad. The rgsult of
“glazing” is attenuation of the roughness of the polishing
pad and a reduction of polish removal rate and under-

polishing of product until a correction is-méde. A technique
used to overcome “glazing” is to periodigally:condition the
pelishing pad to rid the pad of embedded ébraéive particles
and polished byproduct. State—éf—thé-ért conditioning
techniques include liquid éinsing, air blowing the polishing
pad surface, and grinding of the polishing pad surface to
expose a fresh surface. The grinding technique is typically
accomplished by using a rotating diamond wheel to remove a
portion of the pad surface. During the conditioning
processes the poliéhing apparatus cannot be used to process
product substrates. This results in polishing tool downtime
and reduces the thrqughput of product, thereby increasing the
cost of product. Also, as the polishing pad degrades due to



- apparatus. The initial cost of the polishing pad, |abor cost for nounting
the pad to the_polishing apparatus,-and reduced-t hroughput of the apparatus
due to the polishing apparatus downtinme while nmounting the polishing pad
add to the cost of polished product. Therefore, it is desirable to prolong
the useful life of a polishing pad by conditioning the pad periodically
during use of the pad. A principal factor in polishing pad degradation is a
phenonenon referred to as "glazing", in i ch, during use, abrasive
particles fromthe polishing slurry and polished byproduct becone enbedded

and packed iy ne., s ,.af : pal 1L shi r t N IR i S
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renoval rat RARGHINE pbroelssSPialdofs peskdsadit il a correction is made. A
techni que used to overcone "glazing" is.to periodically condition the

polishing pad to rid the pad of enbedded abrasive particles and polished
byproduct. State-of-the-art_conditionjng techniques include Iiguid rinsing,

air bl owing the poRAHAR: chaligreascin /P o iheketgrsr 8he BOIRPEIFNE pad

surface to the life of the polishing pad and to prevent degradation of
polishing properties, such as removal rate and removal rate
uniformity, during use. ' At the same time it is important to
maximize the throughput of CMP machines in order to reduce

the cost of product.

U.S. Pat. No. 5,681,215 entitled “Carrier Head Design
For a Chemical Mechanical Polishing Apparatus” granted Oct.
28, 1997 to Michael T. Sherwood et al describes a CMP carrier
head having a‘retaining ring in the base assembly. The
retaining ring includes a ﬁrotrﬁding portion which contacts
the polishing pad and blocks the substrate from slipping out
from under the base assembl&.. Also, described is a polishing
station that includes a separate pad conditioning apparatus
having a rotatable arm and an independently rotating
conditioner head. The conditionér #pparatus maiﬁtainé the
condition of the polishin§ pad so that. it will effectively

polish any substrate pressed against it while it is rotating.

U.S. Pat. No. 5,624,299 entitled “Chemical Mechanical
Polishing Apparatus With Improved Carrier and Method of Use”

granted Apr. 29,/1997 to Norman Shendon shows a CMP carriéf.
/ . . ’



‘expose a fresh surface. The grinding technique is typically acconplished by _
using a rotating di anond wheel-to renove a portion of the pad surface.
During the conditioning processes the polishing apparatus cannot be used to
process product substrates. This results in polishing tool downtime and
reduces the throughput of product, thereby increasing the cost of product.
Al so, as the polishing pad degrades due to 4 "glazing” the uniformty of
polish renoval rate decreases and polishingsprocess yield is decreased.

| mportant chal lenges in CWP, therefore, are to prolong the life of the

pol  hi Mg pachgl ) i @421 14896830 00 Ao AULANENO rBLAPELLY S SUCh 25

renoval rate and renoval rate uniform ing u ane tinme it
i s inportant ﬁﬁndﬁﬁﬂﬂgzma.bheMbh&ﬁyahaﬂﬁsof OWP machines in order to reduce
the cost of product.
U.S. Pat. No. 5,571,044 entitled “Wafer Holder For
Semiconductor Wafer Polishing Machine” granted Nov. 5, 1996

to Hooman Bolandi et al describes a wafer holder for a

poelishing machine.

' U.S. Pat. No..5,643,061 entitled “Pneumatic Polishing
Head For CMP Apparatus” granted Jul. 1, 1997 to Paul David
Jackséﬁ et al describes a CMP polishing head which includes a
retaining ring. The wafer substrate can be pressed against
the polishing pad with a force independent of the force
applied to the:fetaining ring. Grooves, included in the
underside-of the retaining ring, assist in circulating the
polishing slurry about a wafer substrate within the retaining

ring.

U.S. Pat. No._5,614,446 entitled “Holding Apparatus, A
Metal Depoéition System, and a Wafer Processing Method Which
Preserve Topographical Marks on a Semiconductor Wafer”
granted Mar. 25, 1997 to Seshadri Ramaswami et al describes a
wafer retaining ring which prevents metal deposition on a

portion of a wafer substrate.

U.S. Pat. No. 5,403,228 entitled “Techniques For

Assembling Polishing Pads For Silicon Wafer PoliShing"



- U S Pat. No. 5,681,215 entitled "Carrier Head Design ‘For-a-Chem cal
‘Mechani cal Polishing Apparatus” granted Oct. 28, 1997 to Mchael T.
Sherwood et al describes a CVMP carrier head having a retaining ring in the
base assenbly. The retaining ring includes a protruding portion which
contacts-the polishing pad and bl ocks the substrate fromslipping out from
under the base assenbly. Al so, described is a polishing station that

i ncl udes a separate pad conditioning appar%tus havi ng a rotatable arm and
an i ndependent d The_condi ti oner. appar at us
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Carrier and Maehaduatihlgemetlicdipsbviiits 22taslddphic Nmérmﬁn%hﬁmhoafs lkR®s a
CWP carrier 5 : :
pads and, also, forms a bowl-like surface which retains

slurry better than a planar surface.

The present invention is directed to a novel CMP
apparatus and CMP method which prolong the life of polishing
pads and increase the throughput of the CMP apparatus.

SUMMARY OF THE INVENTION
It is a general object of tﬁe present invention to
provide an improved and new apparatus and method for
:conditioning a polishing pad in a CMP (Chemical Mechanical

Polishing) apparatus.

Another object of the present invention is to provide a
new and improved apparatus and method for conditioning a
polishing pad, wherein the life of the polishing pad is
prolonged.

A further object of the present iﬁvention is to provide
a new and improved apparatus éﬁd method for conditioning a
polishing pad, wherein polishing pad conditioning is achieved
simultapeonsly with product polishing.

4
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‘head which facilitates substrate | oading, retai-ni-ng-and-untfoading in a CWP
apparatus.” U.S. Pat. No. 5,571,044 entitled "Wafer Hol der For Sem conduct or
Viaf er Pol i shing Machi ne" granted Nov. 5, 1996 to Hooman Bol andi et al

descri bes a wafer holder for a polishing machine. U S. Pat. No. 5,643,061
entitled "Pneumatic Polishing Head For CMP Apparatus"” granted Jul. 1, 1997
to Paul David Jackson et al describes a CWP polishing head which includes a
retaining ring. The wafer substrate can be7pressed against the polishing '
pad vvithaforce'ndeoen h forcea Iledt he [.et ai.nin r|ng
G ooves, i ncluded™ AFRE unéﬁrm%he% al"'ﬁvﬁﬁglén tha%g‘lbsve?n '
cireul ating deha-pal;sRkBbes! digVrdbitiad srgaaeeagwé{- & Vi dhehli@al
retaining ring. U'S” Pat. No. 5,614,446 entitle Hol di ng Apparatus, A
Met al DepOSlrﬁdaianSy:sueﬁblasﬁmgy\bé@ﬁpﬁmm@ssn ag MesamshWhicHhddtestey &o
Topogr aphi cal Marks on a Sem conductor Wafer" granted Mar. 25, 1997 to
Seshadri Rarmasivivie shafit Hesrotaks with said drive shaft; a base to hold

a substrate against a polishing pad; and a retaining ring

surrounding said base to hold said substrate beneath said
base, said retaining ring having an abrasive surface thereon

for the purpose of conditiohing said polishing pad.

In a second embodiment of the present invention, the
above and other objectives are realized by a carrier head for
chemical mechanical polishing, comprising: an assembly
connectable to a drive shaft to rotate with said drive shaft;
a base to hold a substrate against a polishing pad; a
retaining ring surrounding said base to hold said substrate
beneath said base; and a conditioning ring surrounding said
retaining ring, said conditioning ring having an abrasive
surface thereon for the purpose of abrading said pelishing

pad.

In a third embodiment of the present invention, the
above and other objectives are realized by a carrier head for
chemical mechanical polishing, comprising: an assembly
connecﬁable to a drive shaft to rotate with said drive shaft; -
a base to hold a substrate against a polishing pad; a
retalnlng ring surrounding sald base to hold said substrate

beneath said baée, and a condltlonlng ring surroundlng said



‘wafer retaining ring which prevents netal deposition on a portion of a

waf er substrate. U S. Pat: No. 5,403,228 entitled ™ Techni ques For
Assenbl i ng Polishing Pads For -Silicon Wafer Poli shing” 6 granted Apr. 4,
1995 to Nicholas R Pasch describes the nmounting of |aninated polishing
pads to a polishing platen. The nmounting method prevents catastrophic™
del am nati on of the pads and, also, forns a bow -like surface which retains
slurry better than a planar surface. The pre§pnt-invention is directed to a
novel CMP apparatus and CVP nmet hod which prolong the |ife of polishing pads

and increase tetmirimmigtimg, shitiheohdftiqiiaifining KRN YaR i | NVENTI ON
It irs a general object of the present invention to provide an inproved and

nem/apparatusd#ﬁmﬁhﬁﬂIia;qamithan-the outer diameter of said retaining
ring to forﬁ a gap for slurry flow between said retaining
ring and said conditioning ring, said conditioning ring
having an abrasive surface thereon, for the purpose of

abrading said polishing pad.

The above and other objectives are realized by using a
first method of simultaneously polishing product and
conditioning'the polishing pad comprising the steps of:l
providing said bélishing pad affixed to a rotatable polishing
platen; providing a rotatable carrier head to hold a
substrate against said polishing pad; providing a retaining
ring surrounding said rotatable carrier head to hold said
substrate beneath said rotatable carrier, éaid retaining ﬁing
having an abrasive surface thereon for the purpose of
conditioning said polishing'pad; providing a means for
holding said rotatable carrier head and said retaining ring
in juxtaposition relative to said rotatable polishing platen
with an applied pressure between the rotatable carrier head
and the rotatable polishing platen; dispensing a polishing
slurry onto said rotatable polishing pad; providing a first
means to rotate said carrier head and éaid retaining ring;

and providing a second means to rotate said polishing platen.

The above 7nd other objectives are, also, realized by

using -a second method of simultaneously polishing product and



-conditioning a polishing pad in a CVWP (Chem cal . Mechani cal Poli shing)

appar atus. Anot her object of the present invention is to provide a new and
i npr'oved apparatus and nethod. for conditioning a polishing pad, wherein the
life of the polishing pad is prolonged. A further object of the present
invention is to provide a new and inproved apparatus and nethod for

condi tioning a polishing pad, wherein polishing pad conditioning is

achi eved simultaneously w th product polishigg. 7. In accordance with
the present invention, the above and ot her objectives_are realiééd by a

carrier head°®Rill EiRIHNGI thee ERAAPBANS JoRY SFRTRF L EHFp IS AGSPArChSsenbl y

connect a0l ¢ ety Sl habRh R e e A GhL a4 poteiRP
platen; providing a rotatable carrier head to hold a
.substrate against said polishing pad; providing a retaining
ring surrounding said rotatable carrier head to hold said
substrate beneath said rotatable carrier head; providing a
conditioning ring surrounding said retaining ring, said
conditioning ring having an abrasive surface thereon for the
purpose of abrading said polishing pad; providing a means for
holding said rotatable carrier head and said conditioning
ring in juxtaposition relative to said rotatable polishing
platen with an applied pressure between the rotatable carrier
head.and the rotatable polishing platen; dispensing a
polishing slurry onto the rotatable polishing pad; providing
a first means to rotate the carrier head and said retaining

ring; and providing a second means to rotate the polishing

platen.

The above and other ocbjectives are, also, realized by
using a third method of.simultaneously polishing product and
conditioning the polishing pad comprising the steps of:
providing said polishing pad affixed to a rotatable polishing
platen; providing a rotatable carrier head to hold a
substrate against said polishing pad; providing a retaining
ring surrounding said substrate beneath said rotatable
carrier head; providing a conditiohing ring surrounding said

S . /. s s . . .
retaining ring, said conditioning ring having an inner



‘surroundi ng said base to hold said substrate beneath said base, said

retai ning ring having an abrasive surface thereon for the purpose of

condi tioning said polishing pad. In a second enbodi nent of the present

i nvention, the above and other objectives are realized by a carrier head
for chem cal hechanical polishing, conprising: an assenbly connectable to a
drive shaft to rotate with sai-d drive shaft; a base to hold a substrate
agai nst a polishing pad; a retaining ring sgrroundi ng said base to hold
~said substrate beneath said base; and a conditioning ring surrounding said

retai ni ngdiamagersaaggesndhhnOfthed ciited: MR \dmMEcd ARSI Tt ifAiGRy t her eon
for the purpose of abrading said polishing pad. In a third enbodi nent of
the presehngi hoefioirmna ghp foavelardyotfilew Gkitealdny emidl agtedlrizry by a
carrier head for chem cal nechanical polishing, conprising: an assenbly
connect apirgtand gaideconditioningt atiagni tsaishicpndliitiensing ixirg base to
hol d a substrate agai nst a polishing pad; a retaining ring surrounding said
base to RBYing R abkasiyecsurface thereon for the purpose of

abrading said polishing pad; providing a means for holding
said rotatable carrier head and said conditioning ring in
juxtaposition relative to said rotatable polishing platen
with an applied pressure between the rotatable carrier head
-and the rotatable polishing platen; dispensing a polishing
s;urry onto said rotatable polishing pad; providing a first
means to rotate said carrier head and said retaining ring;

and providing a second means to rotate said polishing platen.

BRIEF DESCRIPTION OF THE DRAWINGS
The object and other advantages of this invention are
best described in the preferred embodiments with reference to

the attached drawings that include:

Fig. 1A, which in cross-sectional representation
illustrates a CMP carrier head'for one embodiment of the

present invention.

Fig. 1B, which is a bottom view of the carrier head

illustrated in Fig. 1A.

/



beneath said base; and a conditioning ring surrounding said 8 retaining
ring, said-conditioning ring having an inner dianeter |arger than the outer
di aneter of said retaining ring to forma gap for slurry flow between said
retaining ring and said conditioning ring, said conditioning ring having an
abrasive surface thereon, for the purpose of abrading said polishing pad.
The above and other objectives are realized by using a first nmethod of

si mul t aneousl y polishing product and condigyi oni ng the polishing pad
conprising the steps of: providing said polishing pad affixed to a

rotatabl e poli $igng 28 atwHiclprityi cids-Ise Ot omdll erepresantdtbont o hol d a
substrate against said polishing pad; providing a retaining ring

surroundi i3 leaittateistnliMP aarrissr Mesald tfoich dsecont setisdédanenbeofathesai d

rotatable carrier, said retaining ring
present 'invention.

Fig. 2B, which is a bottom view of the carrier head

illustrated in Fig. 2A.

Fig. 3A, which in cross-sectional representation
illustrates a CMP carrier head for a third,embodiment of the

present invention.

Fig. 3B, which is a bottom view of the carrier head

illustrated in Fig. 3A.

Fig. 4, which in cross-sectional representatioﬁ'
illustrates a CMP apparatus which uses one embodiment of the

CMP carrier head of the present invention

Fig. 5, which in cross-section representation
illustrates a CMP apparatus which uses a second embodiment of

the CMP carrier head of the present invention.

Fig. 6, which in cross-sectional representation
illustrates a CMP apparatus which uses a third embodiment of

the CMP carrier hg;d of the present invention.



_ having an abrasive surface thereon for the purpose of conditioning said
pol i shing pad; providing a neans for holding said rotatable carrier head

~and said retaining ring in juxtaposition relative to said rotatable
polishing platen with an applied pressure between the rotatable carrier
head and the rotatable polishing platen; dispensing a polishing slurry onto
said rotatable polishing pad; providing a first neans to rotate said
carrier head and said retaining ring; and prow ding a second nmeans to

rotate said polishi ngDE%@&%@TtI %leo%bcb‘ﬁi #&q %imgr e, also,

realized by using a second nmethod of “STnu product -and

9 conditioning W SN Qnﬁﬁ%w%kﬁ i eRsd HetWEQVE #giggl d
pol i shing pad a %x@%togﬂgro at abl e po i%%%l%%%ten; peroi&s%i ng a ing
rotatabl e caprifor keadiitddming & PUISidHRy q8ed SihéPeth NSd1 E8hDGg PEad
provi ding a retaining -

’ conditioning is achieved simultaneously with product

polishing, will now be described in detail.

Referring to Fig. 1A, which in cross-sectional
representation illustrates a CMP carrier head, a base plate
10 is-connecfed to a arive shaft 11, which is rotatable as
indicated by arrow 12. The base plate 10 holds semiconductor
substrate 13 against a polishing pad (noﬁ shown). Retaining
ring 14 holds the substrate 13 beneath the base plate 10 and
has an abrasive surface 15 thereon. Typically semiconductor
substrate 13 has a diameter between about 150 and 300 mm.
Howéver, substrates with diameter largér tﬁan 300 mm may,
also, be polished. Tﬁe reta;ning.ring 14 has a width between
about 1/4 and 1 inch. This provides an abrasive surface 15
having a width between about 1/4 and 1 inch. It hés been
found that providing abrasive surface 15 having a width
between about 1/4 and 1 inch is effective in conditioning a
polishing pad while simultaneously polishing semiconductor
substrate 13. The abrasive surface 15 on the retaining.ring
14 may be polyurethane impregnated with aiaﬁoﬁd particles.
Alternately; the abrasive surface may comprise a knurled
metal_alloy éurface. Fig. 1B, which is a bottom view of the

_ . / _ _
carrier head illustrated in Fig. 1A, shows semiconductor



-ring surrounding said rotatable carrier head to hold said substrate beneath

said rotatable carrier head; providing a conditioning ring surroundi ng said

retaining ring, said conditioning ring having an abrasive surface thereon

for the purpose.of abrading said polishing pad; providing a nmeans for

hol ding said rotatable carrier head and said conditioning ring in
juxtaposition relative to said rotatable polishing platen with an applied

" pressure between the rotatable carrier head and the rotatable polishing

pl at en; di nsi.n polishing slurry. onto, the rotatagke ol ishin ad;
Br ovi df nGUPSHRARE o PG THE AetRHELRE FIRY et d aotarivRePUFARRS 1 ng:
and provi,di ng a second neans to rotate the polishing platen. The above and
ot her obj&ctives are, also, realized by using a third nethod of
si mul t aneously polishing product and conditioning the polishing pad
conprising the steps of: providing said polishing pad affixed to a
rotatabl e pol indi sl atBly 86 Wigh NR2A 484228 & 5§8E6h&T exiBadikentobE a
substrate agai nst said polishing pad; providing a retaining
the present invention is illustrated. 1In Fig. 2A, which in
cross-sectional representation illustrates a CMP carrier
head, a base plate 10 is c¢onnected to a drive shaft 11, which
is rotatable as indicated by arrow 12. The base plate 10
holds semiconductor substrate 13 against a polishing pad (not
shown). Retaining ring 20 surrounds the semiconductor
substrate 13 and serves to hold the semiconductor substrate
13 in place. Surrounding retaining ring 20 is conditioning
ring 21, which has an abrasive surface 22 thereon. Typically
semiconductor substrate 13 has a diameter between about 150
and 300 mm. However, substrates with diameter larger than
300 mm may, also, be polished; The conditioning ring 21,
which surrounds the retaining ring 20, has a width between
about 1/4 and 1 inch. The abrasive surface 22 thereon, also,
has a width between about 1/4 and 1 inch. It has been found
that providing abrasive surface 22 having a width between
about 1/4 and 1 inch is effective in conditioning a polishing
pad while simultaneously polishing .semiconductor substrate
13. The abrasive surface 22 on the'conditioning ring 21 may
be polyurethane impregnated with diamond particles.
Alternately, the. abrasive surface may comprise a knurled

: / . i : '
metal alloy surface. Fig. 2B, which is a bottom view of the

carrier head illustrated in Fig. 2A, shows semiconductor



. ring surrounding said substrate beneath said rotatable carrier head;
providing a conditioning ring surrounding said retaining ring, said
conditioning ring having an inner 10 dianeter larger than the outer

di aneter of said retaining ring to forma gap for slurry flow between said
retaining ring“and said conditioning ring, said conditioning ring having an
abrasi ve surface thereon for the purpose of abrading said polishing pad;
providing a nmeans for holding said rotataple carrier head and said
conditioning ring in juxtaposition relative to said rotatable polishing

pl at en wisubsdradep|li3sd yetesinimey beitveg 20 | hend othe atdmd Thioning hedwigand t he
rot at abl e polishing platen; dispensing a polishing slurry onto said

r ot at abl baydnigs labrpgdag suxfack RRa first neans to rotate said carrier
head and said retaining ring; and providing a second neans to rotate said
pol i shing pl aten. . :

Now referring to Figs. 3A and 3B, a third embodiment of
the present invention is illustrated. 1In Fig. 3A, which in
cross-sectional representation illustrates a CMP carrier
head, a base plate 10 is connected to a drive shaft 11, which
is rotatable as indicated by'arrow 12. The base plate 10
holds semiconductor substrate 13 against a-polishing pad (not
shown). Retaining ring 30 surrounds the semiconductor
substrate 13 and serves to hold the semiconductor subétrate
13 in place. Surrounding retaining ring 30 is conditioning
ring 31, which has an abrasive surface 32 thereon. Typically
semiconductorisubstrate 13 has a diameter between about 150
and BOlem. HoWever,'substrates with diameter larger than
300 mm may, also, be polished: The conditioning ring 31 has
an inner diameter larger than the outer diameter of‘the
retaining ring 36 in order to form a gap 33 for slurry flow
between retaining ring 30 and conditioning ring 31. The gap
33 between retaining ring 30 and conditioning ring 31 has a
width between about 1/16 and 3/16 inch. The conditioning
ring 31, which suproupds,the retaining ring 30, has a width
between about 1/4 and 1 inch. The abrasive surface 32
thereon, alsco, has a width between about 1/4 and 1 inch. It
has been found'tha;/prOViding_abrasivé'surface 32 having a
width between about 1/4 and 1 inch is effective in

conditioning a polishing pad while simultaneously polishing



‘BRI EF DESCRt PTI'ON-OF THE DRAW NGS The obj ect and ot her advantages of this
i'nvention are best described in the preferred embodinents with reference to
the attached draw ngs that include: Fig. 1A which in cross-sectional

representation illustrates a CVMP carrier head for one enbodi ment of the
present invention. Fig. 1B, which is a bottomview of the carrier head
Illustrated in Fig. 1A Fig. 2A, which ik cross-sectional representation

illustrates a CWP carrier head for a second embodi nent of the prffent |

et onsehkBendfesl Shpet AU MRSl AL df Wi 2L

CWP carri gbndgeioh®hgd rlihigh 318 MR Yo1Yurdthane impregnated with
diamond particles. Alternately, the abrasive. surface méy
comprise.é knurled metal alloy surface. Fig. 3B, which is a
bottom view of the carrier head illustrated in Fig. 3A, shows
semiconductor substrate 13, retaining ring 30, the

conditioning ring having abrasive surface 32, and the gap 33

between retaining ring 30 and conditioning ring 31.

The carrier heads described in Figs. 1A and 1B, Figs. 2A
and 2B, and Figs. 3A and 3B are used in a CMP apparatus to
simultaneously polish product and condition the polishing
prad. For example, Fig. 4, in cross-séectional fepresentation,

 il1ustrates the use of the carrier head shown in Figs. 1A and

1B in a CMP apparatus. Polishing pad 40 is affixed to a
rotatable polishing platen 41. A means is provided to rotate
the polishing platen 41 and polishing pad 40, as shown by
arrow 42, The rotatable carrier head 43 holds semiconductor -
substrate 44 against polishing pad 40. A retaining ring 45
holds semiconductor substrate 44 in place and has thereon an .
abrasive surface 46. The retaining rihg 45 has a width
between about 1/4 and 1 inch. The abrasive surface 46
-cémprises.polyurethane impregnated with diamond particles.
‘Alternately, the abrasive surface 46 may be a knurled metal
alloy surface. A.gglishing slurry comprising silica or

J _
alumina and polishing ¢hemicals and H,0 at a PH between about

PH = 4.5 and pH = 11.5 is dispensed from reservoir 47 through



préesent invention. Fig. 3B, which is a bottomview of the carrier head

“dillustrated in Fig. 3A. Fig. 4, which in cross-sectional representation

illustrates a CMP apparatus whi ch uses one enbodi ment of the CMP carrier
head of the present invention Fig. 5, which in cross-section representation
il lustrates a CVMP apparatus which uses a second enbodi mrent of the CWP
carrier head of the present invention. Fig. 48, mhlch I n cross-sectional

{ﬁgfaa%“tczﬁ¢$:2¢a%taas BhEp. BpLE PR R Bl Phnthed SRR o
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80 rpm. Carrier head 43 is rotated, as indicated by arrow

49, at a speed between abouf 18 and 60 rpm. The applied

pressure, as indicated by arrow 50; between the rotatable
carrier head 43 and the rotatable polishing platen 41 is

between about 200 and 500 psi.

Fig. 5, in cross-sectional fepresehtation, illustrates
the use of the carrier head shown in Figs. 2A and 2B in a CMP
apparatus. Polishing pad 40 is affixed to a rotatable
polishing platen 41. A means is provided to rotate the
polishing platen 41 and polishing pad 40, as shown by arrow
42. The rotatable carrier head 43 holds semiconductor
substrate 44 against polishing pad 40. A retaining ring 55
holds semiconductor substrate 44 in place. A conditioning
ring_56, which surrounds retéining ring 55, has an abrasive
surfacé 57, thereon. - The conditioning ring 56 has a width
between about 1/4 and 1 inch. The abrasive surface 57
comprises polyurethane impregnated with diamond particles.
Alternately, the abrasive surface 57 may be a knurled metal
alloy surface. A polishing slurry comprising silica or
‘alumina and polishing chemicals and H,O0 at a pH between about
pH = 4.5 and pH = 11.5 is dispensed from reservoir 47 through
conduit 48 onto polishing pad 40. Polishing platen 41 and
polishihé.pad 40 are rotated at a speed between about 15 and

80 rpm.- Carrier head 43 is rotated, as indicated by arrow



~conditioning is achieved simltaneously with product polishing, will now be
described in detail. Referring to Fig. IA which in cross-sectional
representation illustrates a CMP carrier head, a base plate 10 is connected
'to a drive shaft 11, which is rotatable as indicated by arrow 12. The base
plate 10 hol ds sem conductor substrate 13 agai nst a polishing pad (not
shown). Retaining ring 14 holds the substr ge 13 beneath the base plate 10
and has an abrasive surface 15 thereon. Typi'cally sem conductor substrate
13 has a di 4%t @t lsctspaed betwedsabout 308 amd 6Ovkpres, Thesappléedwith

di aneter | arger than 300 nm may, al so, be polished. The retaining ring 14
has a wi dt h prsissawre aEaitindicated by errowh5Q, dretweer theabetistableur f ace

15 having a wi dth between about 1/4 and 1 inch. It has been found that
provi di ng aseenirr headddS Pndathe gratarakle relbehingoalater 44dig i nch

e conduct S BHESRY 12k G FORRAGPO8 RE Sur face 15 on t he 1 et ai bing 1ing
14 may be pol yurethane inpregnated with di anond particl es.

Fig. 6, in cross-sectional representation, illustrates .
the use of the carrier head shown in Figs. 3A and 3B in a CMP
apparatus. Polishing pad 40 is affixed to a rotatable
polishing platen 41. A means is provided to rotate the
polishing plateh 41 and polishing pad 40, as shown by arrow
42. The rotatable carrier head 43 holds semiconductor
substrate 44 against polishing pad 40. A retaining ring 55
holds semiconductor substrate 44 in place. The conditioning
ring 66, which surrounds retaining ring 55, has an inner
diameter larger than the outer diameter of the retaining ring
55, thus forming a gap 68 for slurry flow between the
retainiﬁg ring 55 and the cénditioning ring 66. The gap 68
has a width between about 1/;6 and 3/16 inch. The
conditioning ring 66 haé an abrasive surface 67, thereon.

The conditioning ring 66 has a width between abéut 1/4 and 1
inch. The abrasive surféce 67 comprises polyurethane
impregnated with diamond particles. Alternately, the
abrasive surface 67 may be a knurled meﬁal alléf surface. A
polishing slurry comprising silica or alumina and polishing
chemicals and H,O at a pfl between about pH = 4.5 and pH =
11.5 is dispensed/ from reservoir 47'through conduiﬁ 48 onto

polishing pad 40. Polishing platen 41 and polishing pad 40



."Alfernately, t he abrasive surface may conprise a knurled netal alloy

surface. Fig. 1B, which is a bottomview of the carrier head illustrated in
Fig. LA, shows seni conduct or 13 substrate 13, and the retaining ring
havi ng abrasive surface 15. Now referring to Figs. 2A and 2B, a second
enbodi ment of the present invention is illustrated. In Fig. 2A, which in
cross-sectional representation illustrates a CVWP carrier head, a base plate

10 is connected to a drive shaft 11, whid® is rotatable as indicated by

arrow 12. Jhe P3esrabahe éoggeédSbéewb&ﬁnaggh%fi%U%§ %ber%ﬁhag?%ﬁﬁiﬁﬁﬂ

pol i shing pad (not shown). taining ring surrounds the"sen co

substrate Hgadn@i3SesVesthtel! dst BAdSRAeANEYC oo, 8k al 3pdad)! ace.

Surroundi ng retaining ring 20 i's conditioning ring 21, which has an

abr asi ve spétw@eéén23bblier e8nandypdCepny The applied pressure, as
indicatéd by arrow 50, between the rotatable carrier head 43
and the rotatable polishing platen 41 is between about 200

and 500 psi.

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

departing from the spirit and scope of the invention.



. sem conductor substrate 13 has a di aneter between about 150 and 300 mm
However, substrates with diameter |arger than .30 ; ;
pol'i shed. The conditioning ring 21, which surrounds el ing 20,
has a wi dth between about 1/4 and-1 inch. The abra l' @Hﬁmmﬂ her eon,
al so, has a wdth between about 1/4 and 1 inch. | t hat
provi di ng abrasive surface 22 having a wi dth between about 1/4 and 1 inch
is effective in conditiogigfgsa polishing & whil e sinultaneously polishing
sem conduct or substrate 3 AY . ditioning
ring 21 may be pol yuj?et h%ne %-Pf e%é%%dfﬂf ‘t’%iﬁgﬁ%%dﬁ%ﬁa’{r’?‘ﬁ% 2 :
Alternately, t y conprise a knurled netal all oy
surface. Fig. Eé?f%§ﬁ§%¥ é§$%§¥$oﬁ$0iew10f the carrier head illustrated in
Fig. 2A, shows senm candysiénbly &énAdbehbiéetdda HeidbNsRArE B8 2Btated the

conditioning ring
with said drive shaft;

S a base to hold a substrate against a polishing pad;
and
| a retaining ring surrounding said base to hold said
substrate beneath said base, said retaining ring having
an abrasive surface thereon for the purpose of

10 - conditioning said polishing pad.

2. The carrier head of claim 1, wherein said

retaining ring has a width between about 1/4 and 1 inch.

15 : 3. The carrier head of claim 1, wherein _said'_
abrasive surface on said retaining ring comprises

polyurethane impregnated with diamond particles.

4. The carrier head of claim 1, wherein said
20 abrasive surface on said retaining ring comprises a

knurled metal alloy surface.

5. The carrier head of claim 1, wherein said
abrasive surface on said retaining ring has a width

25  between about 1/4 and 1 inch.
. . /, . . .
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havi ng abrasive surface 22. Now referring to Figs. 3A and 3B, a third _
enbodi nent of the present invention is illustr . I'g. 3A, which in

cross-sectional representation illustrates a CW i Fase pl at e
10 is connected to a drive shaft 11, which is rot‘@ﬂmmul‘“mnm ed by
arrow 12. The base plate 10 hol ds sem conduct or substa atte 83 &gal nst a
polishing pad (not shown). Retaining ring 30 surrounds the sem conduct or
substrate 13 and serves to hold the sem ggnductor substrate 13 in place.

Surrounding retaining.ring 30 is conditiqgning rin il, i ch has an
abrasi ve surface 32 ther n?aqﬁb?ﬁaP??dsgﬂchﬁﬁﬂ&ga UEHFERAPACE 13 has- a

di amet er between_apout. 150 and 300.mm However, substrates w th dianeter

| ar ger than 300 ,n%Isﬁ?mB§1ﬁ6P9Shed. The conditioning ring 31 has an

i nner di ameter | ar geragg P%gsé%%fyaﬁmwéggﬁigr t8f al Qi"i{rgt ghg’k:-ggé.%i gﬁ,a%q:é n

order to forma gap 3 0 ween retarning rin
conditioning ring . sdi@ dapva3shRgkyreen retaining ring 30 and -conditioning

ring 31 has a wi dth between about 1/ 16 and 3/16 inch. The condi tioni ng
5 a base to hold a substrate against a polishing pad;
a retaining ring surrounding said base to hold said
substrate beneath said base; and
a conditioning ring surrounding said retaining

ring, said conditioning ring having an abrasive surface

10 thereon for the purpose of abrading said polishing pad.

7. The carrier head of claim 6, wherein said

conditioning ring has a width between about 1/4 and 1

inch.
15 _

.8" The carrier head of claim 6, wherein said
‘abrasive surface on said conditioning ring comprises
peolyurethane impregnated with diamond particles.

20 9. The carrier head of claim 6, wherein said

abrasive surface on said conditioning ring comprises a

knurled metal alloy surface.

10. The carrier head of claim 6, wherein said

25 abrasive surface on said conditioning ring has a width -
between about 1/4 and 1 inch.

This Sheet Has Been Replaced. '
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.ring 31, which surrounds the retaining ring 30, has a wi dth between about
1/ 4 and 1 inch. The abrasive surface 32 thereon,_aLSQh_h§§_§_MiQ£D_$et“een
about 1/4 and 1 inch. It has been found that/providing abrasive surface 32
havilng a wi dth between about 1/4 and 1 inch is ef Hmﬂmﬂul‘ inggi oni ng a .
polishing pad while sinultaneously polishing - 13IK % mﬂu ,HLbst rate

13. The abrasive surface 32 on the conditioni-ng ring 31 fray"bes pail yur et hane
i npregnated with diamond particles. Alterndtely; the abrasive surface may
conprise a knurled netal alloy surface. Fig. 3B, whi.ch is a bottom view of
the carrier head il uktrabegaFpierghesd feporbendspdomeshamionlbstrate 13,
retaining ring 30 I%ﬁ.conditionlng ri ng having abrasive surface 32, and
the gap 33 bet wddttER4RGr nGOMPRYS2B9and conditioning ring 31. The carrier

heads described in F'Qﬁ'a&ééﬁﬂfylgbnﬁég%aﬁzé to a drive shaft to rotate

- with said dpive shaft;
5. a base té hold a substrate against a polishiné pad;
a retaining ring surrounding said base to hold séid
substrate beneath said base; and
a conditioning ring sﬁriounding said retaining
ring, saiﬂnconditioning ripg having an inner diameter
10 larger than the outer diameter of said retaining ring to
form a gap for slurry flow between said retaining ring
and said conditioning ring, said condifioning ring
having an abrasive surface thereon for the purpose of

abrading said polishing pad.

15
12. The carrier head of claim 11, wherein said
conditioning ring has a width between about 1/4 and 1
inch.
20 13. Thé carrier head of claim 11, wherein said gap

has a width between about 1/16 and 3/16 inch.

14. The carrier head of claim 11, wherein said
abrasive surface on said conditioning ring comprises

25  polyurethane }mpregnated with diamond particles.
- / - : '
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-and 2B, and Figs. 3A and 3B are used in a CVMP apparatus to S|nultaneously
pol i sh product and condition the polishing pad. For exanple, Fig. 4, )
cross-sectional representation, illustrates the u head
shown in Figs. 1A and 1B in a CWP apparatus. Poli jﬁlﬂmmmﬂﬂmym flxed to
a rotatable polishing platen 41. A neans is provided t‘o totates

_polishing platen 41 and polishing pad 40, as shown by arrow 42. The
rotatabl e carrier head 43 hol ds senmi conductor .substrate 44 agai nst
polishing pad 40. A retaining ring 45 hol ds s§%1conductor substrate 44 in
pl ace and has ther eohSanTher esrréesubkade of6 claim Adtawhiergin mpid has a
wi dt h between about 1/4 and 1 inch. The abrasive surface 46 conprises

pol yur et hane i npPERRAYRISWFERCEI QRpFaigacondidd ondnge X Rge (GPMRMEDH RAsi ve
surface 46 may be knurl ed. me al | oy. surface. A polishing slurry

conpri si ng 5|I|%%Pg} alﬂﬁFﬁé §i§°¥bﬁ P& -chemicals and Herr]0 at a pH
bet ween about pH = 4.5 and pH = 11.5 is dispensed fromreservoir 47 through

5 16. The carrier head of claim 11, wherein said
abrasive surface on said conditioning ring has a width

between about 1/4 and 1 inch.

17. A CMP method for simultaneously polishing
10 product and conditioning the polishing pad comprising
the steps of:
- providing said polishing pad affixed to a rotatable
polishing platen;
.p:oviding a_rqtatable carrier head to hold a
15 substrate againét said polishing pad;
providing a retaining ring surrounding said
rotatable carrier head to hold said substrate beneath
said rotatable carrier, said retaining ring having an
abrasive surface thereon for the purpose of conditioning
20 said polishing pad;.
providing a means‘for holding said rotatable
carrier head and said ;etaiping rihg in juxtaposition
rei;tive to said rotétable poiishing platen with an
applied pressure between the rotatable carrier head and

25 the rotatable, polishing platen;
. / ,
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- 16 conduit 48 onto polishing pad 40. Poli shing pIaten~ZT‘§ﬁd“p6++sthghp~d

40 are rotated at a speed between about 15 and 80 rpnt d 43 is
rotated, as indicated by arrow 49, at a speed between m’m m"’)m
The applled pressure, as indicated by arrow 50, between®he&'r

~carrier head 43 and the rotatable polishing platen 41 is between. about 200

-and 500 psi. Fig. 5, in cross-sectional representation, illustrates the use
of the carrier head shown in Figs. 2A and 2B3in a CW apparatus Pol i shi ng
pad 40 is affixed to a rotatab& Rollshlng | at en ns.i.s provided
Lo rotate the HOIFRARRLNEI 2 ERLSERaRg SIPREN: AGTRagoH by arr ow

42. The rotatablglc tier ﬁad 43 holds sentconductor substrate 44 agai nst
pol i shi ng pad 4" %PglﬁF g ring 55 hol ds sem conductor substrate 44 in

pl ace. A cond|t|0n| bﬂalﬁg a¥?§$§gﬁ pRANNYS olkaldd g%qd @%fﬁiﬁ Eﬁbéﬁl

abrasi ve surface 57 ereon t|on|ng ring 5
and sald retaining ring; and

5 providing a second means to rotate said polishing

platen.

18. The method of claim 17, wherein said retaining

ring has a width between about 1/4 and 1 inch.

10
19. The method of claim 17, wherein said abrasive
surface on said retaining ring comprises polyurethane
impregnated with diamond particles.
15 s 20. The method of claim 17, wherein said abrasive

" surface on said retaining ring comprises a knurled metal

alloy surface.

21. The method of claim 17, wherein said abrasive

20 surface on said retaining ring has a width between about

1/4 and 1 inch.

-'22..The method of claim 17, wherein said polishing
slurry comprises silica or alumina and polishing
25 chemicals anq H,0 at a pH bgtween about PH = 4.5 and
pH = 11.5. |

nn\‘it\‘iiit“‘tﬁ““



between about 1/4 and 1 inch. The abrasive surface 57 conprises
pol yur et hane i npregnated with di anond particles. Alternately, sive

surface 57 may be a knurled netal alloy surface. A Eﬂﬂmm
conprising silica or alum na and polishing chem cal m;mgﬂlﬂlm
bet ween about pH = 4.5 and pH = 11.5 is di-spensed frém feserwois 44 t hrough
conduit 48 onto polishing pad 40. Polishing g%aten 41 and polishing pad 40

are rotated at a speed between about 15 and rpm Carrier head 43 is
rotated, as indicated r OW. 1 , -al. a Sspeed between about, 1 60
rpm The applied pr esgg)r/’e,qrh s’qerﬁﬂoégtog cb]fl;ﬂ r% g&e%%%%%%l$h °$%€%$:ng| e
carrier head 43 . r e .nol.i shi t ' yeenghoyt 1200
and 500 psi. Fi g.ggg}rs?ﬁ'ngfk’g'g%&tl%gr#ﬂ%% éﬂstgr]a?%p%]ci’ S?‘Tbﬁjst rates it:lh%guse
of the carrier hgge $@0Wpnl.n Figs. 3A and 3B in a CW.

5 24. The method of claim 17, wherein said rotatable
carrier head is rotated at a speed between about 18 and

60 rpm.

25. The method of claim 17 wherein said applied
10 preSsure between the rotatable carrier head and the
rotatable polishing platen is between about 200 and 500

psi.

26. A CMP method for simultaneoﬁsly polishing
15 -product and conditioning the polishing pad comprising
the steps of:
providing said polishing pad affixed to a rotatable
polishing platen;
providing a rotatable carrier head to hold a
20 substrate againét said polishing pad;
providing a retaining ring surrounding said
rotatable carrier _headl to hold said substrate beneath
' said rotatable carrier head;
‘providing a conditioning ring surrounding said

25 retaining ring, -said conditioning ring having an

. This Sheet Has Been Re;ilaced
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- apparatus. Polishing pad 40 is affixed to a rotatable polishing platen 41.
A neans is provided to rotate the polishing platen 41 and polishing pad 40,
as shown by arrow 42. The rotatable carrier head 43 u ] t or
substrate 44 agai nst polishing pad 40. A retaining l m’rmmsmnm-lﬂm

sem conductor substrate 44 in place. The conditioning rfng- 66, whie¢h

surrounds retaining ring 55, has an inner dianeter |larger than the outer
di aneter of the retaining ring 55, thus fogsming a gap 68 for slurry flow

bet the retajni i t h i ti,oni ing 66. Th 68 h
a wi Gt bot ween SHBBILVE) TEARGSS s A LM S TRL AR BF AHPBhas an

abrasi ve surfac . I . conditioning ring 66 has a wi dth between
about 1/4 and 1§Fg§hp%$§gﬁgﬁﬁé£?§% surface-67 conprises.pol yuret hane

i npregnated with di agpefriednly & Seand -'thJz“Q{d?.'dﬁmgt haiprstatarsid face 67
may be a knurled nmetal alloy surface. A polishing slurry conprising silica
or alumna and pakirslern ek dinelsaidnddldtildhialg aipld Hed Wasrt=aiusl tidh =
4.5 and pH = 11.5 is dispensed fromreservoir 47 through conduit 48 onto
5 relative to said rotatable polishing platen with an

applied pressure between the rotatable carrier head and
the rotatable polishing platen;
dispensing a polishing slurry onto said rotatable
polishing pad;
10 providing a first means. to rotate said carrier head
and said retaining ring; and
providing a second means to rotate said polishing

platen.

15 27. The method of claim 26, wherein said
conditioning ring has a, width between about 1/4 and 1

inch.

28. The method of claim 26, wherein said abrasive
20 surface on said conditioning ring comprises polyurethane

impregnated with diamond particles..

29. The method of claim 26, wherein said abrasive
surface on said conditioning ring comprises a knurled

25 metal alloy surface.
;

AERAT AT
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-pol i shing pad 40. Polishing platen 41 and polishing pad 40 18 are
rotated at a speed between about 15 and 80 rpm Carrier head 43 is rotated,
as indicated by arrow 49, at a speed between about 18 and 60 rpm The

appl i ed pressure, as indicated by arrow 50, between Hﬂl“l]ﬂﬂﬁwwmﬂﬂrl er
head 43 and the rotatable polishing platen 41 is betW# d 500
psi.- Wiile the invention -has been particularly shown and “descr bed With

reference to the preferred enmbodi nents theré$f, it will be understood by

those skilled in the art that various_ changes in formand details nay be
made wit hout departi B8 -f & Mathad 9f Aadm Zfe vdrenaid isaichiabrasive

surface on said conditioning ring has a width between

about’l/d and 1 inch.

5 31. The method of claim 26, wherein said polishing
slurry comprises silica or alumina and polishing
chemicals and H,O0 at a pH between about pH = 4.5 and
pH = 11.5.

10 32. The method of claim 26, wherein said rotatable
polishing platen is rotated at a speed between about 15

and 80 rpm.

33. The method of claim 26, wherein said rotatable
15 carrier head is rotated at a speed between about 18 and

60 rpm.

34. The method of claim 26 wherein said applied
pressure between the rotatable carrier head and the
20 rotatable polishing platen is between about 200 and 500

psi.

35. A CMP method for simultaneoﬁsly polishing
product and conditioning the polishing pad comprising

25 the steps of:

J
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*19 CLAIMS 1. A carrier head for chem cal nechanical polishing,
conprising 5 an assenbly connectable to a drive shaft to rotate with
said drive shaft; a base to hold a substrate against a polishing pad; and a
retaining ring surrounding said base to hold said iﬂuﬂﬂﬂﬂmﬂﬂntﬁﬂn sai d
base, 10 wherein said retaining ring has a width bét® ! and 1

i nch, said retaining ring having an abrasive surface w th"a " dt h*bet ween

. about 1/4 and 1 inch thereon for the purpdse of conditioning said polishing -
pad. 2. The carrier head of claim 1, wherein said abrasive surface on
said retaining 15 Providindcsabd pedipbipdr pedanffiKgre§Raredonatiable
di anmond particlgsiihing pIhgefarrier head of claim1, wherein said
abrasive surface on sai% retaining ring conprises a knurled netal alloy

surface. 20 4. AohPidingod totasabliet eaepiieryhpaldi £bi helgr @duct and
condi tioning the polishin ad conprising the steps of: providing said
pol i shi ng padaﬂ?$§€ﬁa€% ggngﬁFaﬁPédepgéﬁhhﬁgppagén; 25 provi di ng

P ovi ding & retai ni ot oY haTad P or ke kEnd0RLARbuRAL AP RASRT 0O D70 o
sai d rotatable carrier head to hold said substrate beneath
said rotatable carrier head;
providing a conditioning ring surrounding said
retaining ring, said conditioning ring having an inner
10 diameter larger than the outer diameter of said
retaining ring to form a gap for slurry flow between
said retaining ring and said conditioning ring, said
conditioning ring having an abrasive surface thereon for
the purpose of abrading said polishing pad;
15 providing a means for holding said rotatable
carrier head and said conditioning ring in Jjuxtaposition
relative to said rotatable polishing platen with an
applieq pressuré between the rotatable carrier head and
the rotatable polishing platen; |
20 dispensing a polishing slurry onto said rotatable
.polishiné pad;
providing a first means to rotate said carrier head
and said retaining ring; and .
providing a second means to rotate said pblishing

25 platen.
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~substrate beneath said rotatable carrier head, v ' | lning ring
has a wi dth 30 between about 1/4 and 1 inch, said I nj.ng ring having an
abrasive surface with a wi dth between about 1/4 aH nuﬂg' mﬂgﬁm for the
pur pose of conditioning said 20 C e e 2 208

pol i shing pad; providing a neans for holding said rotatable carrier head .

;and said retaining ring in juxtaposition relative to said rotatable
polishing platen with an applied 5 pressure #etween the rotatable carrier

head and the rotatablg pqli shi aten;, di s Si | Lshing slurry onto
said rotatabl e polishi g%;m%% acfﬁgﬂaajﬂlgs}?' rr"éqg%ge 0 ér% %te said .
carrier head angoy@iidi'cHitd i Fithd iKMs Rnehdéh Betigen galbosecDM arans to
. rotate said polishing platen; 5. The net hod of claim4, wherein said
abrasive surfacdnsh.said retaining ring conprises polyurethane inpregnated

wi th dianond particles. 15 6. The met hod of claim4, wherein said
abrasi ve surface on said retaining ring

5 '37. The method of claim 35, wherein said abrasive

surface on said conditioning ring comprises polyurethane

impregnated with diamond particles.

38. The method of claim 35, wherein said abrasive
10 surface on said conditioning.ring comprises a knurled

metal alloy surface.

39. The method of claim 35. wherein said abrasive
surface on said conditioning ring has a width between

15 about 1/4 and 1 inch.

40. The method of claim 35, wherein said gap has a

width between about 1/16 and 3/16 inch.

20 41. The mefhod of claim 35, wherein said polishing
slurry comprises silica or alumina and polishing
chemicals and H,O0 at a pH between about pH = 4.5 and
pH = 11.5.

25 42. The method of claim 35, wherein said rotatable.
polishing platen is rotated at a speed between about 15
and 80 rpm.

This Sheet Has Been Remlaced

R0




-conprises a knurled netal alloy surface. 7. The nethod of claim4,
wherein said polishing slurry conprises silica or al umi

polishing chemcals and Herr]0O at a pH between aboutJ
8. The met hod of- claim4, wherein said rotatable p mlnMImﬁ“@mé
rotated at a speed between about 15 and 80 rpm 25 9. * TFhetne#ho

claim4, wherein said rotatable carrier head is rotated at a speed between

about 18 and 60 rpm 10. The met hod of cl ai¢th 4, wherein sald applled

pressure between the gz talt]?ebl“geé%‘icﬁfalqa’?boégr wegldeflgdsatu La{:ggie

polishing platen is betmeen
carrier head is rotated at a speed between about 18 and

60 rpm.

5 44. The method of claim 35 wherein said applied
Pressure between the rotatable carrier head and the
rotatable polishing platen is between about 200 and 500

psi.

10
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