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. 2% APR 2004 ADJUSTABLE AND EXTENDED GUI DE RI NGS BACKGROUND OF THE

| NVENTION (1) Field of the Invention The invention generally relates to a
senmi‘conductor wafer carrier and, nore particularly to methods of .@ﬁ)hﬁﬂim
t he apparatus used in holding the wafer during the polishing process. (2)
Description of Prior Art Sem conductor fabrication often uses a conbination

of chenical and nechani lishing to reduce the thickness and pl anari ze
%bgﬁmﬁ&i %EENP,ED CHEORRINGSi s placed in a
pol i shing head and nmakes contact with a rotating polishing pad having a
slurry applied thereto. Oten the polishing head hol ding the wafer also
rotates naking the planarization process nore uniform Fig. 1 and Fig. 2
schematical |y show a cr o$AGEGROUNILOF ThE DIVENTIONart for the polishing
process. The wafer 14 is held in place laterally by the guide rings 20. To
facilitate thin filmplanarization, uniformpressure is applied
mechanically fromabove to the carrier 18 holding the wafer 14 firmy
agai nst tHe pdii¢idief thg Iipadtiidt2. To aid in mintaining uniformpressure to
the wafer 14, a thin carrier film16 is usually attached to the carrier
18. The polishing table 10 and polishing pad 12 are rotated. at a set speed,
2.9 APR 200% whil e often, the carrier 18, carrier film 16, and wafer 14

rotate at a seddemvestidn gepasilly relalddhd HndtbrRiBb A2l Pehapd Nl oadi ng, the
wafer is held onto the carrier by vacuum pressure via passages 22.

particularly to methods of improving the apparatus used in holding the wafer during the

\_} polishing process.
(2)  Description of Prior Art

Semiconductor fabrication often uses a combination of chemical and mechanical
polishing to reduce the thickness and pIanériie a thin film coating on a wafer. Typically,
the wafer is placed in a polishing head and makes contact with a rotating polishing pad
having a slurry applied thereto. Often the polishing head holding the wafer also rotates
making the planarization j)rocess more uniform.

Fig. 1 and Fig. 2 schematically show a cross section of the current art for the
polishing process. The wafer 14 is held in place laterally by the guide rings 20. To
facilitate thin film pIanariiation, uniform pressure is applied mechanically from above to
the carrier 18 holding the wafer 14 firmly égainst the polishing pad 12. To aid in
maintaining uniform pressure to the wafer 14, a thin carrier ﬁlm 16 is usually attached to

the carrier 18. The polishing table 10 and polishing pad 12 are rotated at a sef speed,
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The' current practice uses plastic or metal shins to set the gap between the
guide ring and carrier. This ensures that the wafer stays under tﬂﬁgséf’ﬁigﬂﬂi

“carrier during chenmical nechanical polishing (CMP). The shimthic

not adjustable around the circunference of the guide ring and because of
variation in the shimthickness and wuneven wear rate on the guide ring,
non- uni f orwhilppées tireecarrizy 1)@ arRPHIne & his,c rom ses the
process quality by unevenly renovi nd%e%ﬁ?@oﬁﬁ%{igﬁogc} iq’eglgpeﬁgri ng CMWP.
Qper at i ng Inniaf adtbBotel RREBASR] SHIEHIG ot I i n st .be reconditioned or
di scarded when it no Iong%r rreetsgig’p@gi“gréégsﬁlle@no ?Otgg\‘?%'ff Ve W ed to

renove th@rdﬁ@ﬁﬁia&ﬁ;@g@egbg polishing table after .conpleting the CW
process. During this renoval process, the vacuum nmay al so draw poli shing

I into th ' : t t.h [ d id ing. Sl

T thy s area v oo e P eE Bl B ARG bt Gt gt ovespdivgiden pr obl om
that is exa Epgg,%&? : u [ ermtted to dry. Since the slurry
does not ev%%lgy 11 Télﬁé&grgg?haiﬁﬂzé”agqr%ﬁ‘HﬂF‘HW%3“1?Irﬁuf1&¢ﬁeny0&bf pressure
appl i ed dpring. wafearn.polishi ng. O her approaches attenpt to address

probl ems #‘%éﬂaﬁgllczr{\&é)ﬁ%}l%gedwf %ﬁflﬂwéglﬁlﬁﬂcés Is getradiistablnarosind flece of t he waf er

during polishi U.S Patent 5 681,215 to Sherwood et al. teaches a
met hod us%%mrt;%%ﬁeﬁréel%ﬁ?B%a’?dotfeﬁ?‘ﬁﬁofma&ﬂ@sﬁlfr@MM%md One chanber

is used t&e@?y{"é’ aaﬁ ev%n I,aad across_the wafer and the other is used to
press the et arni hgCt PREULREHNSEp erunifRyal Rresure fray hokpiei ngthpadferU. S.  Pat ent
5,876, 273.t.0 Yano et teaches a nethod using a pressure-absorbi ng nmenber

|
bet ween t h¥® LU ?@Pe%{ﬂ%lpﬁmsa gualitngy, urpvenly removing the thin film material during
%

CMP. Operating cost also increase since the guide ring must be reconditioned or
discarded when it no longer meets specifications.
A vacuum is used to remove the wafer from the polishing table after completing
‘the CMP process. During this removal process, the vacuum may also draw polishing
slurry into the point of contact between the carrier and guide ring. Slurry in this area will
cause the guide ring to be out of tolerance, a problem that is exacerbated if the shurry is
permitted to dry. Since the slurry does not evenly fill the gap, this also inhibits

uniformity of pressure applied during wafer polishing,

L ) - Other approaches attempt to address problems in maintaining uniform pressure

across the surface of the wafer during polishing. U.S. Patent 5,681,215 to Sherwood et
al. teaches a method using multiple bellows forming two pressure chambers. One
chamber is used to apply an even load across the wafer and the other is used to press the
retaining ring and wafer against the polishing pad. U.S. Patent 5,876,273 to Yano et al

teaches a method using a pressure-absorbing member between the carrier and guide ring.
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Thi‘s member all ows novenent of the guide ring with respect to the carrier

.while maintaining uniformpressure on the wafer. U S. Patent 5,584,751 to

Kobayashi et al teaches a nmethod whereby pressure is applied to a @g APR 200?.,
di aphragm all owi ng the position of the wafer and carrier to be adjusted
during the CWP process. U. S. Patent 5,423,716 to Strasbaugh teaches a

met hod ofThI;gqhg]iig}gaﬁdq,f\S dﬂ\@‘fe%n@ﬂﬂeﬁﬁegﬂqgi&}% and %x?r;{hg%%gﬁvﬁ ing negative

pressure on a flexible nenbrane. reat e cups in the

menbr ane ., A0l :di wad [ | ace. ' Rositive.pressure to the
menbr ane,m t#ehgg}] fé&r}ﬁ1 an Sﬁg OPé eg‘étagfegrd ,U'g?a?eg‘{j#’%‘{;%él@@?o&@é'ﬁg“ﬁ #h uniform
pressure i l.i shing. pad. .U.S. Patent 5,6851,140 to Barns et al.
t eaches é&%s%%%ﬂ{i}o@%hgep%y f feéw%sélp&{?grt??g’raplﬁf‘%{‘ allgyvipg thgpagtiamefdhe pi | | ow
t hat mai i.n ni.f or .essure on the wafer during CVP. SUWARY OF THE
| NVENTI O%l; b rS’?‘f ﬁa‘érileﬁa? ngﬁ"é%t% ‘{HFW ﬁ’@ %&%B@ﬁ?s?i HehtP8R-423.7461%r ovi de an
i nproved ~hani.s for carrying sem conductor wafers during polishing. A
second oéfpg%?u%"fte"’t%h%s W@E@iﬂﬁﬁo ¢ Water during lopdingiage ualoading isirz nechani sm
whi ch aﬁgl i.es _uni for mfger sure on the wafer during polishing. This will
resul t i A ERIENPTEHTLE PR BEX Y oReBbrang, This qreqtsssawnll sentidueensrin that eri al . A
further objﬁ‘gct of the present invention is elimnating the use of shins
bet ween - TERBrageihglling theywakn i nlacer Bespphargpositive preswwes tatldneonistse, of shi m
sel ection and installation. Another object of the present invention is the
prevent i B vHer §anbe plepsed arpdumog ICME, gldtwith ynifor pefsucomtimetthbet ween t he
guide ring and carrier. Elimnating this APR

) polishing pad. U.S. Patent 5,851,140 to Barns et al. teaches a method using a flexible

carrier plate providing an air pillow that maintains uniform pressure on the wafer during

CMP.
SUMMARY OF THE INVENTION

A principal object of the present invention is to provide an imprbved mechanism
for caxryin‘g semiconductor wafers during polishing. |

A second object of the present invention is to provide a carrier mechanism, which -
applies uniform pressure on the wafer during polishing. This will result in even
planarization of thin film semiconductor material,

A firrther object of the present invention is eliminating the use of shims between
the guide rings and carrier, and the associafed éosts of shim selection and installation.

Another object of the preéent invention is the ﬁrevention of shurry from

penetrating the point of contact between the guide ring and carrier. Eliminating this




"3 29 APR 2004 slurry build-up allows the wafer to be held with nore
~uni form pressure agai nst the polishing pad. Another object of the Qre ent
invention is the increase in the useable life and reduction in 9°APR 2004
reconditioning costs in the guide rings. A still yet further object of the
present invention is the reduction in setup tinme required to conpensate
for guideyl, e J re, achi eved by two inprovenents over
t he preseﬂ%ﬂrag%ler c%lroﬂgg[rﬁewa%%ég%%%wﬁ P S e‘f“ﬁ%?%gpeéﬁ%fﬁagﬁglgts@% plurality of
adj usting &%Eﬁggaépaced evenly along the circunference of the carrier. The
adj usti ngpscre allow the wafer to be positioned flatly against the
pol i shing pad,, eljmpati t he necessity for shins between the guide ring
and carrier f“l“forﬁl?er?ﬁ‘ Ctsoggﬁrﬁ’&esFrﬁﬁ}VSw?égfheﬁg’é?seaﬁ the uspabclfegnd de ring
fitted vvitlc] O-rin askets and a carrier with air vents. The conbi nation
of the ai FFIdREL ngmlf’-nglﬁéﬁﬁﬂmd'&ﬁ%}éderﬂgﬁ-g_ and the O-rings prevent slurry
frombeing drawn in the contact point between the carrier and guide ring.
Al l owi ng sl ur rd stilbysy dither ehigst phihe pressnt rentippisthe wdudtign dmesw tibee . wafer to
be misaligned, resulting in non-uniformrenoval of material during CWVP.
BRI EF DESCAyirst|torpragenytEfopgngy N@Svea- t he acconpanying drawi ngs forning a
material part of this description, there is showmn: 4 APR a

These objects are achieved by two improvements over the present wafer carrier

head. The first improvement uses a plurality of adjusting screws spaced evenly along the
circumference of the carrier. The adjusting screws allow the wafer to be positioned flatly
against the polishing pad, eliminating the necessity for shims between the guide ring and
carrier film. The second improvement uses an L-shaped guide ring fitted with O-ring
gaskets and a carrier with air vents. The combination of the air veﬁts, the IL-shaped guide
ring and the O-rings prevent slurry from being drawn in the contact point between the
carrier and guide ring. Allowing slurry to penetrate this contact point would cause the

wafer to be misaligned, resulting in non-uniform removal of material during CMP.

BRIEF DESCRIPTION OF THE DRAWINGS

v—y

In the accompanying drawings forming a material part of this description, there is

shown:



" pigs.'1 and 2 schematically illustrate in cross-section a schematic
.representation of prior art in CW. Fig. | shows an overall represegtgi);p@rmﬂg
of the CMP nechanism while Fig. 2 shows a typical carrier head assenbly.
Figs. 3a, 3b and 3¢ show the carrier head assenbly of one enbodi nent of the

present invention where adjusting screws are used to replace the shins.
of a second enbodi nent of

the prosent i ﬁﬁei??*ﬁz %%?ﬁ%?caﬁ R IE B aE oy  fje R Do nihn and &
carrier wih alp. PTI ON THE PREFERRED EMBODI MENTS Referring
now more part et arry t oer g?’wss“ﬁ""%‘ LERFsestation Rithe OMP mrgwnisene

enmbodi ment_ pf. 1;}? 53?6@?}C3Q%§?e%b;a§@sgehgﬂ 3a shows a plurality of adjusting

screws 58 even y spac fircunference of the carrier 48.
It is to be um}ers%ﬂwgg J(;@:t t he nunber of ad{y usting screws 58 could be
varied and coul'é®h Ande shayy thecapmier bead asabirafiongemindiment ofregui de ri ng
50 in Fig. 3a,_.a backing plate 52 is attached along the top surface of the
gui de ri ndEEMLRYRGOmW rﬁ?@?ﬁtﬁl&s@?w%@'emeéﬁo!mhketshcslam (not shown). The

| ocati on of th% count ersunk screws-is not critical except that they should
not interfere F@Stfe bd(bpmthetafctgrrhea@asstreblmémsacmm anjodshdnngf ther ews 58
and backing plate 52. The guide ring 50 has cavities (not visible in this
figure) tdreseridpientioreusingadd -dhpddguiienipg sdthensingGd a TheieAdjth i veds, SCr ews 58
are threaded to accept the holding screws 60 when assenbled, thus
attaching the carrier 48 to the backing plate 52 and gui de Fi ng 50.

Adj usting screws 58 can then be turned independently to vary the gap (not
Sshown in this 2 9 APR 2004 figure) between the carrier 48 and guide ring
50. This reduces set-up tinme for the process by elinminating the need for
trial-and-error shi DESEREQIONIOF THE PREFERRED EMBODIMENTS

Referring now mote particularly to Figé. 3a, 3b and 3c, there is shown one
embodiment of the present invention. Fig 3a shows a plurality of adjusting screws 58
evenly spaced just inside the circumference of the carrier 48. It is to be understood that
the number of adjusting screws 58 could be varied and could number as few as three.
Referring now to the guide ring 50 in Fig. 3a, a backing plate 52 is attached along the topA

~ surface of the guide ring 50 using a plurality of counter sunk screws (not shown). The

location of the countersunk screws is not critical except that they should not interfere

Ry

with the point of contact between the adjusting screws 58 and backing plate 52. The
guide ring 50 has cavities (not visible in this figure) to accept the heads of holding screws
60. The adjusting screws 58 are threaded‘to accept the holding screws 60 when
assembled, thus attaching the carrier 48 to the backiﬁg plate 52 and guide ring 50.

Adjusting screws 58 can then be turned indépendently to vary the gap (not shown in this



" Reférring-now to Fig 3b, shown here are bottomviews of the carrier 48 and
.guide ring 50. Notice that the carrier 48 and guide ring 50 have a28 APR 2004
plurality of mating teeth 62 and grooves or slots 64, respectively. The
teeth 62 and grooves or slots 64 prevent rotation between the carrier 48
and guide ring 50 when assenbl ed. The shape of the teeth 62 and grooves or
sl ots 64508\ DS 1Al - iled.-.Referring now to Fig. 3c, there is
shown a clg%s)s sect itgén 0 er'? ?léig%g@%%%?geﬁﬂc@rm rrer e eg' Puélﬁgorﬁgei ﬁg?ﬁsﬁg tabl e
40. The .e. 40 | red by .a pad.42 to. which polishing slurry (not
, bPElEtig e BN TP Rel et

shown) is F1Nng fle tabl e 40 and pad 42 are
rotated at a ﬁif;éed snFeZd .‘I;he uide ri 50 i.s placed in a concentric
groove or not SHOTRE PR Eig b dpvia .ere'laﬁeel%ﬁﬁf“é’t‘e"iﬁ?fit REiff 4F Aubevds eral |y by

the guide ri 50 durin olishing., Acarrier film46 is affixed to the
under si dém%%&t %"%’?a’#ﬁﬂ*@%%@? 4@’?’5’5&‘@%“1@05&%@@@% A FEtingee@r6244 from t he
carrier 48 through the carrier film46. The purpose of the carrier film 46
is to ab8BHOW Tﬂ?)tésf’é'ﬁi’?ﬁﬁ’glyi  he trethcS2and grooyss o5 slgtsiGfpsevaplpl y uni f or m
pressure to the wafer 44. The pressure of the wafer 44 agai nst the pad 42
cont aj ni FRiEtoRetavegn thy cargir 4§ andigyidering 5P svber asseralrled: Ade shapp ofdptestnduct or
film Adjusting screws 58 pass through locking nuts 56 and threaded hol es
in the céfaidgrooss orots fhopay be stvaightor dave tasedced t hreaded end upwards

t hrough holes in a backing plate 52. The heads of the holding screws 60 are
fitted into cRefmwinggowo Fige3qytherkas shovg: Sfosanativhef thaedsempleptatier 52 i s t hen
attached to the guide ring 50 using a plurality of countersunk screws (not
shown) . Wadnnd padishing tablr40h e tatde 40518 eoteledchy atpaé 4adj which pgisipew 58 i s mat ed

to the holding screw 60 allowing the gap 66 between the upper surface of
t he backslugy ploastewny? isappliddh @uriagwie CMP pivgess theftatsie4®idifae 48 a® APR 200k

rotated at a fixed speed. The guide ring 50 is placed in a concentric groove or notch in
the carrier 48. The wafer 44 is contained laterally by the guide rmg 50 during polishing.
A carrier film 46 is affixed to the underside of the carrier 48. Pressure is applied to the
wafer 44 from the carrier 48 through the carrier film 46. The purpose of the carrier film
46 is to absorb any imperfections in the carrier 48 and thus aﬁply uniform pressure to the
wafer 44. The pressure of the wafer 44 against the pad 42 containing the slurry results in

the removal of the thin semiconductor film. Adjusting screws 58 pass through locking

R

nuts 56 and threaded holes in the carrier 48. Holding screws 60 are placed threaded end
upwards through holes in a backing plate 52, The heads of the holding screws 60 are
fitted into cavities in the guide ring 50 and the backing plate 52 is then attached to the
guide ring 50 using a plurality of countersunk screws (not shown). When the carrier head
is assemnbled, the adjusting screw 58 is ﬁated to the holding screw 60 allowing the gap 66

between the upper surface of the backing plate 52 and the lower mating surface on the



carrier 48 to be adjusted at each of the adjusting screw 58 | ocations. Once
.the.desired height of the gap 66 is achieved, the | ocking nut 56 is
tightened to prevent novenent of the adjusting screw 58. Independer&$§‘PR 2004
adjusting the gap 66 between the carrier 48 and backing plate 52 along the
circunference of the guide ring 50 has several advantages. First, the need
for shi lalk s - . i t associated.wth shins is
el i m pat e e AR E bkt B3k 3h RERonSrORRAL St i on,

adj ust ne i {. te. for r.on the guide rin 0 may be
per f or rreg.lte %h gﬁgtﬁ éa?%s?a{ggcgﬁ%oq?(ﬁﬁq%geal?%é"%’&??Pe?‘gm?ﬁec? 0 Fﬁ%@ntrné‘ifﬁ’&e‘%d’?rmi nt enance
and setup géc{iresthis naVLh%/, havi ng the | ower surface of the guide ring 50
par al | el ?o e HaTTORT'surface of the wafer 44, the pressure applied to the
wafer 44 wl e yniformthereby inproving the consistency of nmaterial
renoval duri n@“‘%ﬂﬁﬂﬁe’&@f"é}“ﬁﬁlﬁﬁg‘%ﬁgw RoPepvegn tesagisn+8and hepldpgpiats 2hown a
second enbodi nent of the resent invention. This enbodi ment of the carrier
head pre\rfrlgi’?ﬁéhesquﬁi“f“ r?’?%ﬁf‘g‘ﬁg‘éij‘?%ﬁ@%@s sexsrl adventpgasnkirsoithe meed dar ri er and
guide ring. Referring nore particularly to Fig 4a showing a carrier 70
with a plshimsapd hedralapdsrgr gop adinstmghtassasiated With shifisds elimipetedoin ai r vents 72
may nunber fromthree to twelve. Also shown on the carrier 70 is the vacuum
port 74. adqEeweby vsing thiswmbedimenf. of g, inventow ailjsstsmonreqairel tossmpesateon of t he
conpleted carrier head and polishing table 84. The table 84 is covered by
a pad 82 faroveahprtie guide sing AYmsy be parformed witkdundisyssimsblmppitd @ftienhédde the tabl e
84 and pad 82 are rotated at a fixed speed. The L shaped guide ring 86 is
.pl.aced i thuaroivpicg npintanagreaod setay tinat Eihally) hivigy taloweesuri@0e oAb aigd er il m
78 is affixed to the bottom surface of the carrier 70 absorbing any

i nper f ecting A0 paralldl covbe bettont achcodf thhrwafepdd, il@rprabure BFRies W e nafeappl i ed to
the wafer 80 fromthe carrier 70 through the carrier film78. In this
enbodi nemil] b¢ irefowatftleret§Gmpoving mhcdonsistehodtof htek i rBvo @l during CMP.

Referring now to Fig. 4a and 4b, there is shown a second embodiment of the
present invention. This embodiment of the carrier head prevents shurry from entering the
contact point of the carrier and guide ring. Referring more particularly to Fig 4a showing
a carrier 70 with a plurality of evenly spaced air vents 72. The number of air vents 72
may number from three tp twelve. Also shown on the carrier 70 is the vacuum port 74.

Referring now to Fig. 4b, there is shown a cross section of the completed carrier head and

Ry

polishing table 84. The table 84 is covered by a pad 82 to which polishing slurry (not
shown) is applied while the table 84 and pad 82 are rotated at a fixed speed. The L-
shaped guide ring 86 is placed in a concentric groove or notch in the carrier 70. A carrier
film 78 is affixed to the bottom surface of fhe carrier 70 absorbing any imperfection in
lower surface of the carrier 70. Pressure is applied t?) the Wafer 80 from the carrier 70

through the carrier film 78. Tn this embodiment, the wafer 80 is contained laterally by a




*2..9 APR 2004 guide ring 86 during polishing. The positions of the air
vents 72 are such that they coincide with the inner circunference of the
guide ring 86. Wen negative pressure is applied to vacuum port 7235 ABR 2604
than drawing slurry up fromthe polishing pad 82, air wll travel downward

~ through the air vents 72. 0-rings 76 also prevent slurry from penetrating
t he cont act pgii&g i§8 c{jﬁt ween . the carrier 70 and guide ring 86. The Orings
76 may be paPt“ofiePt fikpPePRlishig: dde ppsidongef te ais apnts & arg@uchithattieg O-ring i s
part of the gui.dedri 86, then the carrier 70 will be grooved to
accommodat e t RE™0%% Y’ﬁgth? energitymfasency of the gnidering)84.i When segpivet prafoure he

carrier 70, then the guide ring 86 wll be grooved to acconmodate the
0-ring 76. ThERPUENSOGFHHEMPOTh S Tathes tharzavisgsurof ukBenpitrgpodibhing Yadf$2050
entering the cgontact point 88 between the carrier 70 and the top surface
of the gui de Pihigavablowmmiasd thepuglythe aimprits F2dOhings 16 sl pretdhe gy Rofst , the
L-shape of guide ring 86 creates a lip inhibiting slurry fromreaching its
top surface. Daeisidg thetron@itrpoint B8 betweratht Cati@i 70 ah@ g hiBe HAARY) T&V?.Eﬂ e
vacuum port 74 ftr!bom above the carrier 70, rather tﬁan drawi ng s ur%y from
t he pol i shi ngmgabk B2 dieltientheheideaing8s 30 carfiirval Lol 1Y pd from
reaching the contact point 88 befngween t he cgr Fi%gﬁg%{g%%&f%%ﬁés)%?@ear&g of

the guide rinkf, &6n the chrriei TO®Ill HlR6RAd REIVGRAoIRET OVl R, F:g}%%% g%ﬁ#ﬁa' ly

shown, both of the two enbodi ments of this I nvention “cou ed

into an i nproYeilg Gafaktiof thedaS R, Yhen WY %L‘Z‘%eg g%rwlﬁggé ogv@ft?)g?%o?xﬂg ato

particul arly shown and described w th rence he pre
enpodi ment s ttheoapfg.76it will be understood by those skilled in the art that
vafious changes in formand details may be made w t hout departing fromthe

spirit and This embodiment has the advantage of keeping slurry from entering the contact
point 88 between the carrier 70 and the top surface of the guide ring 86. This is
accomplished by three methods. First, the L-shape of guide ring 86 creates a lip
inhibiting slurry from reaching its top surface. Second, the air vents 72 allow air to be
dfawn toward the vacuum port 74 from above the carrier 70, rather than drawing slurry
from the polishing pad 82 below the wafer 80. F inally, slurry is kept from reaching the
coﬁtact point 83 between the carrier 70 and top surface of the guide ring 86 by O-rings

placed between them.

R

While pot specifically shown, both of the two embodiments of this invention
could be combined into an improved carrier assembly.

While the invention has been particularly shown and described wi.th 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.



" scope’ of the invention. 8 S APR 2004 Clains |. A carrier head for chenical
mechani cal polishing conprising: a carrier to press a wafer against a
polishing pad containing a polishing slurry; a guide ring placed IZrQAPR
concentric groove or notch in said carrier to hold said wafer beneath sal d
carrier; a plurality OGfimdj usting screws threaded into said carrier; a

| ocki ng nut attached to each of said adjusting screws positioned above said
carrier; Eackl ng Iate attached to the upper surface of said guide ring,
wher ei n t her rAscaﬁ"e@ fad Mhﬂ@@ﬁlmmiamm}@phmmmpnsﬂg sai d backing pl ate and
the | ower surface of said carrier; and a plurality of holding screws with
the t hreaded eﬁ&af}fﬁtﬁtprﬁﬁgawpfﬂmgimtmpcﬂu@hgpaimbntabﬁigl@;fb@slﬁh@&@myvmge| n each
of said holding screws is threaded into one of said adjusting screws,

wherei n the hef gkitle tifig plated igaporicentdogiob® dradichn Sal Arndtd/Blld B84 SGLEWS. 2.
The carrier head according to claim | wherein said backing plate is
attached t o beag¢ath sajfliéagigery i ng by countersunk screws. 3. The carrier head
according to claiml| wherein said carrier has teeth and said guide ring

has correspondi pigradityosfadjunraigiso@ws airéhdedinkd &fd Lafiesal d gui de ring during
assenbly. 4. The carrier head according to claim 1 wherei.n said carrier has

a resilient cailocking ftl bbbl toXGeh &ﬁafd@ﬂjuls%rcre% 'bgﬁ'ﬁtﬁleg abosv%lsgd%%f;ﬂl er. 9

a backing plate attached to the upper surface of said guide ring, wherein there is a gap

between the upper surface of said backing plate and the lower surface of said carrier;

and
a plurality of holding screws with the threaded end pointing upwards through said
backing plate, wherein each of said holding screws is threaded into one of said adjusting

screws, wherein the height of said gap is controlled by said adjusting screws,

2. The carrier head according to claim 1 wherein said backing plate is attached to said

guide ring by countersunk screws.

3. The carrier head according to claim 1 wherein said carrier has teeth and said guide

ring has corresponding slots locking said carrier to said guide ring during assembly.

4. The carrier head according to claim 1 wherein said carrier has a resilient carrier film

affixed to the lower surface of said carrier.



