-10:-'NAY 2004 1 ROTATI ONAL SLURRY DI STRI BUTI ON SYSTEM FOR ROTARY CMP SYSTEM
(1) Field of the Invention. The present invention relates to thel0Qiigyd i
chemi cal nechanical polishing (CMP). Mre particularly, the present
invention relates to nethods and apparatus for chem cal mechani cal
polishing of substrates, such as seni donduct or substrates, on a rotating
polishing pad in the presence of a chemcally and/or physically abrasive
slurry, and providing fresh supply of slurry onto the surface of the
subst r at @owarg by d i.shi ad while the substrate is
bei ng pol i shed. Nl(A%) g%gglér?i B?EE%EEP&?EQS E?".ggFB‘A%PR BRERRCa MR EHEREMa
Polishing .is a nethod of polishing materials, such as sem conductor

substrates, to a high degree of planarity and uniformty. The process is
used to planarize sem conductor slices prior to the fabrication of
sem conductor circuitry thereon, and is also used to renove high elevation
f eat ur es (&f eaFaé¢ldupifnghehd nivemtiieat.i on of the microelectronic circuitry
on the substrate. One typical chem cal nechanical polishing process uses a
| arge pol i shifR§ pagsenht 1nvehbtatedebatasr obat h@gr pkad epr agRbASt o1 Whi ch a
Substrate i osi&ioned for polishing, and a
mechanical polishing (CMP). "More particularly, the present
invention relates to methods and apparatus for chemical
mechanical polishing of SubStrafeS, such as semiconductor
substrates, on a rotating polishing pad in the presence of
a chemically and/or physically abrasive slurry, and
providing fresh supply of slurry onto the surface of the
substrate which is mounted on the polishing pad while the

substrate is being polished.

{2) Description of the Prior Art.
Chemical Mechanical Polishing is a method of polishing
materials, such as semiconductor substrates, to a high
iy degree of planarity and uniformity. The process ig used to
planarize semiconductor slices prior to the fabrication of
semiconductor circuitry thereon, and is also uged to remove
high elevation features created during the fabrication of
the microelectronic circuitry on the substrate. One
typical chemical mechanical polishing prdcess uses a large
polishing pad that is located on a rotating-platen‘agaihst

which a substrate is positioned for polishing, and a




™ itioni i iti d biases the substrate
10N 2004 2 positioning menber which positions an
ig ?ﬁz rotating pol i shing pad. Chgn;cal ZIquyihgthrigﬁyngang‘igﬁﬁgg??;
abrasive materials therein, is maintained on t _ Y
i shi i sti he polishing pad in order to en
t he polishing characteristics of t %) _ or 0 enhance
i shi The use of chem cal nechanical po g
polishing of the substrate. e o e hnce,
i 1 bstrates has not nmet with uni .
Pt eut ol 3 whoca thebr o [ dt renmove high elevation features
articularly where the process is use o] _ ( _
ceated domlogenios ey broblom WA oh Ras PVt B4°PRE LB GRCSCReRroa
bstrate. One prinmary problem whic _ _ R I
rsrgchani cakR péls steitmgding tmmm:ﬁ@n@al@t or chafYS Va1 ks e i it %gyab' lity
[ ch less control, the
L Prég{g5$9hﬁﬂQle%.@brasive.materials.thereinf.is.mainta%%g%e and
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[ ' t ich the process will remove naterial fromt u
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i i t he .syhstrate nust be constantly nonitored to preven
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factor, which,copfrihutes to the unpredictability

The use of chemical mechanical polishing to planarize
semiconductor substrates has not met with universal
acceptance, particularly where the pProcess 1is used to
remove high elevation features created during the
fabrication of nicroelectronic circuitry on the substrate.

One primary problem which has limited the use of

chemical mechanical polishing in the semiconductor industry

is the limited ability to predict, much lesgs control, the
rate and"Uﬁiférmit?”méﬁmmWhiéEfmﬁEé”méfgéégé””Qiiiungéﬁ;;;'mmm”m

material from the substrare. As a result, CMP is labor

intensive process because the thickness and uniformity of

.
N ;
ol

the substrate must be constantly monitored to prevent

overpolishing or inconsistent polishing of the substrate

surface.

One factor, which contributes to the unpredictability
and non-uniformity of the polishing rate of the CMp processg,

is the non-homogenecus replenishment of slurry at the

surface




T ' i shi is the
: non-uni formty of the polishing rate of the CWP process,
ﬁgg- honogeneous rgpl eni shnment of slurry at the surface 10 MAY‘IZ[gm?YQUMf
the substrate and the poishing pad. The slurry is primarily usteh o]
enhance the rate at which sel ected erials are renoved fran ﬁ
substrate surface. As a fixed volume of slurry in contact mntf the
substrate reacts wth the selected materials on the surface o _thg
substrate, this fixed volune becones |ess reactive and the poglﬁi;?gantly
Feduced. "o approsen T ovarrhs iy SEBHP s MRk ont FhEBustsy
reduced. One approac 0 overc g ti _
provi de KnéﬂmrﬂlyryuﬂmﬂOtkheen@ghbghlggepa?atghlgtap gi%ﬁh reseg%ilﬁghing
| east two probl ens. Because of the physical configurati Lesd

' i i ‘ bet ween the
atqmiglgdusrag Hemesieds| oroy itMe0 LS @F £8 Ok,¢@0LaCt L
Sgggifggiaand t he polighing pad is difficult. Providing ~a fresh®sdpple of

slurry t&id9d pesitnoret ofurhe tubsonaset wstaveRempugsdihiicyll  AS a

i ' ' i shi ficantly
formty and the overall rate of polishing are sign
LE?gL:édapgh?Ebe §gEP%§e@e§éF§rmﬁiﬁ thetlsabstriae QUenisupackicse uses a

i i Ubi ran nt ] ] ,
Stra'ghttyfyaéf%gémkgﬂugégggcomes less reactive and the polishing
enhancing characteristics of that fixed volume of slurry ig
significantly reduced. One approach to overcoming this

problem is to continuously provide fresh slurry onto the

polishing pad.

This approach presents at least two problems. Because
of the physical configuration of the polishing apparatus,
introducing fresh slurry into the area of contact between
the substrate and the polishing pad is difficult. Providing
a fresh supple of slurry to all positions of the substrate
is even more difficult. As a result, the uniformity and the

oo overall rate of polishing are significantly affected as the

slurry reacts with the substrate.

Current practise usges a straight line tubing arrangment
to dispense the slurry directly into the center of the
polishing pad. This leads to uneven distribution of the

slurry onto the polishing pad while covering the entire




di’ s i i f the polishing pad. This
to e the slurry directly into the center o pol i :
‘}gaggsfgnzneven distr?bution of the slurry ontg th?hpolhf?;n?eﬁgg%ggggg

i i 4 polishing pad w S _
covering the entire 1 0 MAY 2004 _ f lends ta hi gher

ignifi . Current ppactice therefore
significant anount of tine _ _ The ol i shi g procesecan
f slurry and |onger process time since p _
gaﬁges?art afte¥ the entire polishing pad has been coverﬁdtnﬁtuafgrr{g.
The polishing process is carried out until the surface o e

: i : i shi rocess, both the
round telhtlghhy phdnat cht ater-PUigithe P ! I
aafer surface and the polishing pad becone gﬁraégﬁi %Fgg%iﬂﬁﬂﬂwbu% waf er s

' t4hi int where the
L Iisﬁ@ﬁ;enheppabt$hengh@Q@ng@pq%%dQOE% tQ & RNt w
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L I : {is
it o thel WBger purtase ikdmesisgnicki eart inn19e61:8a56d o Il d
Sgugﬁfir;t this_point that the polishing pad is treated and restored to

its initia” SPite YrthadficHi ghhe atetafreunpddt ahpoy $hidghsan k%%‘hed zziga: 2
be obtai ngd, Jgéy I .shows a Prior Art CMWP apparatus. A ppllshhng Faon
affixed to & citcnar %%HF?%ﬁ ng table 22 which rotates in a directi

indicated by arrow 24 at a rate in

The polishing process is carried out until the surface
of the wafer is ground to a highly planar state. During the
polishing process, both the wafer surface and the polishing
pad become abraded. After numerous wafers have been
polished, the polishing pad becomes worn to the point where
the efficiency of the polishing process is diminished and
the rate of removal of material from the wafer surface is
significahtly decreased. It is usually at this point that
the polishing pad is treated and restored to its initial

state so that a high rate of uniform polishing can once

again be obtained.

Fig. 1 shows a Prior Art OMp apparatus. A polishing
pad 26 is affixed to a circular polishing table 22 which
rotates in a direction indicated by arrow 24 at a rate in
the order of 1 to 100m RPM. A wafer carxrier 26 is usged to
hold wafer 18 face down against the polishing pad 20. The

wafer 18 is held in place by applying a vacuum to the

backside of the




~the-order of I to 100mRPM A wafer carrier 26 is used to hold wafer 18

- face down against the polishing pad 20. The wafer 18 is held in place by
appl ying a vacuumto the backside of the 10 MAY 2004 5 wafer (rdxMahom)
The wafer carrier 26 also rotates as indicated by arrow 32, usually in the
sanme direction as the polishing tabl & 22, at a rate on the order of 1 to
100 RPM Due to the rotation of the polishing table 22, the wafer
traverses a circular polishing path over the polishing pad 20. A force 28

is also gp@Adediiht warg vertical direction against wafer 18 and
presses the waf gr 18%8%?2& ﬂhee ‘63%?%?&5%&6 AP axlse retbeeagapol i shed.

The forcend8caited ¥l gal Ly, kp t r .of to 15 pounds per square inch
and is applied by xr(rjglans of a s'hggtuggg%t A&t Y6 SPMScRédechionhashabk of

waf er capoiléshifig Shuney 221 ks Brovkded,t he_top of _the polishing pad to
further enhance the polishing action of g(l:}%i gﬁfiﬁﬁ Sgdlzﬁ.o %@053?1’715, 893
(Shendonlee dic )tkhowstatdon ca Figh ! 861PaH: nkS 191,183, 573 tgl\l/éjehéfshows a

“slurry distribution method with slurry distribution i the col& “Fowever,
this reféPeREecs ff arisdulom thvel {HIeReNtpd AWM EPNehe polishing pad

20. A force 28 is also applied in the downward vertical

direction against wafer 18 and presses the wafer 18 against

the polishing pad 20 as it is being polished. The force 28

is typically in the order of 0 to 15 pounds per square inch

and is applied by means of a shaft 30 that is attached to

the back of wafer carrier 26. Slurry 21 is provided to the

top of the polishing pad to further enhance the polishing

action of polishing pad 20.

US 5,775,893 (Shendon et al.) shows a conical roller

pad.

US 5,783,573 {(Yueh) shows a slurry distribution method
with slurry distribution in the core. However, thisg

reference differs from the pPresent invention.

Us 5,245,794 (Salusugan) shows a conventional slurry

tube.




'US 5, 245, 794 (Sal usugan) shows a conventional slurry tube. 10 MAY 2004 6

" SUMVARY OF THE | NVENTI ON The present invention teaches a gravity.ﬂfd slurry
distribution system Slurry is fed to the polishing pad via a sl MiYtape.

The slurry tube of the present invention rotates; this rotation of the

slurry tube is caused by a speci al de@ign of the outlet of the slurry tube

that dispenses the slurry onto the polishing pad. The rotation of the

slurry tube outlet is in a direction that is opposite to the direction of

rotation of the polishing i 0 for quick and efficient
broadcasting of the sIurryg%ggﬁégg%thﬁénmﬁnggﬁgﬁace of the polishing pad.
BRI EF DESCRI PTI ON OF THE DRAW NG Fig. 2 shows an overvi ew of the

i npl enentation of the present invention with the relative positioning of

e P Sy TRaDET R POl 10, Bk VB Sl g L L
the rot atdfwiturriordisstatiebut | snutui g £48 MAY:RO0SYishing pad via
a slurry tube. The slurry tube of the present invention
rotates; this rotation of the slurry tube is caused by a
special design of the outlet of the slurry tube that
dispenses the slurry onto the polishing pad. The rotatien
of the slurry tube ocutlet is in a direction that is opposite
to the direction of rotation of the polishing pad. Thig

allows for quick and efficient broadcasting of the slurry

across the entire surface of the polishing pad.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 2 shows an overview of the implementation of the
present invention with the relative positioning of the
pelishing table, the polishing pad, the wafer carrier and

the slurry distribution tube.

Fig. 3a and Fig. 3b show the design of the outlet of

the rotating selurry distribution tubing.




Fi‘g." 4 shows a cross section of an alternate inplenentation of the present
i nvention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT In the first
embodi nent of the present invention the neans of distributingTd MAY 2004
evenly across the surface of a polishing pad consists of a slurry feed
tubi ng arrangement whereby the |ast or | owest section of this arrangenment
rotates and in so doing distributes the slurry over the face of the
polishing pad. Fig. 3a and Fig. 3b address the first enbodi nent of the

present inventFag. |m the,sgeond e i.ment of the present invention the
means of distributing slurry evenlggggfosget &%%ur fHce ¥ a2lperinsheng pad

consi st s ofpaemenatthgnsbaf theo [ i.n: the slurry supply reservoir
Fig. 4a and Fig. 4b address thgkggggﬁdwgkggg%ﬁ%ﬁt of the present

invention. First enbodi ment of the present invention Referring now
specifically to Fig. 2, there is shown an overview of the inplenentation
of the present invention wth relative positioning of the polishing table
22, the poIisBin ad 24, the wafer carrier 26 and the slurry supply tube
35. The slurry 53%5 Dt WEECB3PEaRST OFs THE PREFERREDORFBoDTREWPPEr Section
28 which is fixed or stationary in 10 MAY 200; 8

In the first embodiment of the present invention the
means of distributing slurry evenly across the surface of a
polishing pad consists of a slurry feed tubing arrangement
whereby the last or lowest section of this arrangement
rotates and in so doing distributes the slurry over the face

of the polishing pad. Fig. 3a and Fig. 3b address the first

embodiment of the present invention.

In the second embodiment of the present invention the
means of distributing slurry evenly across the surface of a
polishing pad consists of a rotating shaft contained within
the slurry supply reservoir. Fig. 4a and Fig. 4b address

the second embodiment of the present invention.

First embodiment of the Pregent invention

Referring now specifically to Fig. 2, there is shown an
overview of the implementation of the preéent invention
with relative positioning of the polishing table 22, the
polishing pad 24, the wafer carrier 26 and the slurry supply
tube 35. The slurry supply tube 35 consists of two sections,

the upper section 28 which is fixed or stationary in




it nd the | ower section 36 which rotates around its axis 31 which

.”Pgs;};gntﬁe axis of the stationary slurry tube 28. The mafer-pqﬂﬂghhng$4
table rotates in direction 34; the |ower section 36 of the slurry supply

tube 35 rotates in direction 32, the wafer carrier rotates in dlrectlgz
 33. The wafer carrier holds mafer 37 §n place. Note t hat dlrecflons
and 32 are in opposite directions. The slurry is fed into the s Er[K
supply tube 35 at point 30; the slurry gravity feeds down througd et
stati onary,nper, tign 28 and the rotatlggrlomer section 36 an EEI S
the |ower section % at” por it 3 %ecﬁﬁ8ns?6r tl§@r§§tags§5fﬁ§wﬁsf2?mi e

tal1V g1l @4at; 10 f _the_lower .section

ol 1shi ng L able 33 %hae ?is 2 BRG75A5 OBr T St 4P BacTaSArabe

di stributzd aaneswalfke -$4nfacs Hgf taﬁoﬁ% t%r,l:epol i Sgi g Rad 24. The

pol i shing pad arrangenent is not |n1te ore 5&Fﬁ-ﬁ&h|§§fh?hg?d
but can Bewett ensedidw centa ncienes] QFr Fs E)?&E{a poli SP!S?gFEt o
are attached to a suspension nedium there |ng ap

I n

br asi ve dig@ctiicines3 2 hathar evffiexedtyrsuspended rkl &,SUSPE §E§? ium

gddltlon lgiurr% 39 that is supplied to the surface of ﬁ %lng pad
ah

ar r angengie 24a Uit | bdldedevabit heﬁdghﬁV]{ﬁMcff‘edl ?godd%]gﬁglhgr gaf:‘J;ge
ther eby fu&%@%&ongogargkglgg ggélfglgggégfig élézcgfzn;”) The slurry

is fed into the slurry supply tube 35 at point 30; the

slurry gravity feeds down through the stationary upper

section 28 and the rotating lower section 36 and exits the

lower section 36 at point 36. The slurry spray 39 is, due

to the counter directive rotations of the lower section 36

and the wafer polishing table 22, that is 32 and 34,

efficiently broadcast and distributed across the surface of

the wafer polishing pad 24.

The polishing pad arrangement is not limited to one
(physical) polishing pad but can be extended to contain one
Or more abrasive polishing pads that are attached to a
suspension medium, thereby creating a plurality of abrasive
particles that are fixedly suspended in a suspension medium.
In addition, slurry 39 that ig supplied to the surface of
the polishing pad arrangement 24 can be supplied under
either gravity feed or under pressure, thereby further
controlling polishing speed that is applied to the surface
of the wafer 37 by the polishing arrangement 24. To as yet

further enhance the method of slurry distribution that is




f.-the wafer 37 by the polishing arrangement 24. To as yet further enhance
'?he met hod of sluyry digtribution that is 10 MAY 2004, ~~ 9 appllﬂﬂi%@ﬂﬁ@h
the nethods and apparatus of the invention, the slurry can be exited from
the slurry supple head 35 in either concentrate form (as one essentially
solid stream) or via a multiplicity ot openings that are for this purpose
provided in the lower portion 36 of the slurry supply tube 35. The |ower
section 36 is thereby the rotating slurry distribution nozzle, which

rotates i isrect 2,vEig. 2 . In addition, a nethod can be provided
wher eby F%giﬁéﬁg%%n ctB? aﬁFéPthfp':ﬁ@ﬁﬁ?ﬁf&ﬁaﬁ%rF%@dl@aﬁn@eOpnessed

[ j ' a e, _peing used to rovide the
SP?%Q??ZF&% gghgfﬁ%?ﬁgéi %c%g %%gcgygéeFBEGSgPBEErEBPPHE Bﬁﬁﬁsﬁﬁn@ntable

. . . he
22. Thi s epressucenthat 688 bermapRki S hetyaen g vaker; carrier 26 and t
polishinsﬂtable ?6 affects aﬁg Further contro shﬁﬁe act 6 r@Pmﬁlﬁﬁar0|Z|ng

the seni vdrduct enlwapet c3fy M. o Qys degafunthersdetajl of e .
construction of the slurry supply tube 35. Fig. Sanﬁoms thé cEess section

' i i i ig. 3b
of the sPapvésady uppere Sevtdop@d ointhe sEuthy suppLy LuBS1y35,pE ¢
shows a cross secf?gn of the rotating | ower section 36 of ?ﬁe slurry supply
t ube 35. 3Phe §r@@r}ower section 36 1s thereby the rotating slurry

distribution nozzle, which rotates in direction 32, Fig. 2.
In addition, a method can be provided whereby the
semiconductor wafer that is being planarized can be pressed
against the abrasive particles that are being used to
provide the planarizing by forcing the wafer carrier 26
towards the polishing téble 22. This pressure that can be
applied between the wafer carrier 26 and the polishing table
26 affects and further controls the action of plénaroizing

the gemiconductor wafer 37.

Fig. 3 provides further detail of the congtruction of
fhe slurry supply tube 35. Fig. 3a shows the cross section
of the stationary upper section 28 of the slurry supply tube
35. Fig. 3b shows a cross section of the rotating
lower section 36 of the slurry supply tube 35. The slurry
30 enters upper section 28 at the top of section 28 and
gravity flows down through the tube 28. The concave
section 42 provided at outside surface of the lower
portion of tube 28 matches the convex section 52 provided
at the inside surface of the upper portion of the

rotating section 36 of the slurry supply tube 35. These



. . . down
30" enteers upper section 28 at the top of section 28 and gravity flows
“fgrgzéﬁ thepPube 28. The concave section 42 provided at outsi qugfﬁﬁ? of
the lower portion of tube 28 matches the convex section 52 proy|32 fathe
the inside surface of the upper portion of the rotating section do52 e
slurry supply tube 35. These 10 MAY 2804 10 natching sections 42han a
operationally conbined by affixing the concavity of 42 within L et
convexity of 52, this affixing is done in such a manner that the two

' [ [ [ hibit little
sections, : tigpary and the rotating sections, ext _
or no rmtnll%érgﬁ{v&r%i %%g%ié{i‘st ggeg 0t IfEFe | APeHetyerel Eul combZndir st i on

' [ ' [ i t to each
' th O i 1REC n .ain fre om.ob,ropatlon with respect (
\(I)\{"hle(ra ar %ﬁlﬁ(ﬁlhlgaeai?g %PE?%?%?EYM?%IEQTW&’: FVitE FRWSFEY yoBOSR2s, on its

J i hape within the
rdopdteh, aFeukedqt hEgualloge channgl 54 of spiral e\
?22?32 o;m?he arotatir% sec??%n 36n?huscbau§|n8a ﬂﬁrndﬁﬁfélﬁﬁﬁb twe

. , D i . 36
i on sefettihirs: seattiaon 36 Bwedr Qvi@iing a.seal, H6 within _section _
;gﬁgggo?he | ower extremty of 36 andaiﬁ a pPZnen perpgndfgﬁﬁgﬁnﬁb the axis

31 of | owectseats orex3Bbithe it Yor i 5o PHEVESS egi £, 0P £XLLL NG SEgLion 36 in
‘the direction of its axis 31. The exit spout 53 forces the sTurry 30 to
exit other in the vertical or 2 direction while the two
sections maintain freedom of rotation with xespect to
each other around the axis of rotation 31. The gravity
fed slurry 30 is, on its downward path, routed through a
channel 54 of spiral shape within the inside of the
rotating section 36 thus causing and maintaining the
rotation of this section 36, By providing a seal 56 within
section 36 across the lower extremity of 36 and in a plane
perpendicular to the axis 31 of lower section 36, the slurry
is prevented from exiting section 36 in the direction of its

axis 31. The exit spout 53 forces the slurry 30 to exit

section 36 under an angle with its axis 31 thus causing section

36 to rotate around its axis 31,

It is clear from the previous description and from the
cross section that is shown in Figs. 3a and 3b that the gravity
downward flow of the slurry through channel 54, which has a
spiral shape within the inside of the rotating section 36, thus
causing and maintaining the rotation of this section 36,
provides one means for providing slurry to the surface that is
being polished. This gravity flow can be ?urther controlled

and selectively augmented by adding varying and adjustable




ection 36 under an angle with its axis 31 thus causing section 36 to
?otate around its axis 31. It is clear fromthe previous desc&,ghﬂ9qg nd
fromthe cross section that is shown in Figs. 3a and 3b that ‘the gravity
downward flow of the slurry through chq nel 54, which has a spiral shape
within the inside of the rotating sectiion 36, thus causing and maintaining
the rotation of this section 36, provides one neans for providing slurry
to the surface that is being polished. This gravity flow can be further

|1 e hvely t ding varying and adjustable 10
VRY 2004 15 o eetur b o e TR R o o SR TP L=t ¢ NG Iy e L

t atd S 0zZhervbyckunther c i t er ction of tube
28 (not - shoan | F o e e (SRl BPTha BRESLEPet ha

[ xert egcgnothefstubey2s s(wontaidied invrigisn tybe, 285y gy where 1hi
Lfegsure extends into t%e rotating sectio%ISG of Fig. 3b:6%h|$ i nCr éased
pressureCp§trpéﬂ@§s@deﬁhn@aghhaheiepenéﬁge53oﬁf&ﬂelgidygynﬂéegoh@agggd]OWBF
surface of, tybe 36, The same pressure under which the slurry is provided
can be u¥eFE cbAPEoI2& hEremowhene bhithemdamme ekteh8sentrid®l ynwi thin
the nmeans of such a pressure to also control and regulate the amount (flow
rate) of & 3t§ﬂﬁw%ﬁé) D 3% pfofiided3bn sHors :indweeasdad ryreanube tel eased

fro”]OpeQ%&gased through the opening 53 that is provided in the lower
| surface of tube 36. The same pressure under which the slurry
is provided can be used to control the flow rate of the slurry.
It is entirely within the means of such a Pressure to also
control and regulate the amount (flow rate}) of the slurry that
is provided. In short: the slurry can be released from cpening
53 under either gravity feed (no added pressure, the slurry
proceeds through channel 54 without additional pressure being
applied to the slurry on ite downward path through channel 54)
or the slurry can be forced out of opening 53 under increased
bressure by supplying the slurry to the tube 28 under pressure.
The same congiderations of slurry supply apply to the slurry
that exits as indicated by 68, Fig. 4a, an opening or exit

provided in the bottom part 72 of shaft 76.

Second embodiment of the present invention

Fig, 4a shows an and alternate method of implementing the
rotational aspect of the slurry distribution arrangement.. The
slurry 60 enters the slurry reservoir 62 and is forced to flow
through a charnel 66, which is shaped in the form of a spiral.

The downward or Z-axis directional motion of the gslurry 60 is



- 53 under either gravity feed (no added pressure, the slurry .proceeds

t hrough channel 54 without additional pressure being applieH0tMavt by slurry
on its downward path through channel 54) or the slurry can be forced out
of opening 53 under increased pressurg,by supplying the slurry to the tube
28 under pressure. The sanme considerations of slurry supply apply to the
slurry that exits as indicated by 68, Fig. 4a, an opening or exit

provided in the bottompart 72 of shaft 76. Second enbodi ment of the

present innveritioménger4arshotacan andoaht ecRateMBlhadal i MRl enpnting the

rotational aspect of the slurry distribution arrangenent. e ‘slurry 60
enters tHe dnansferesdr voi @ Betanibnsl frestciesh 0 &l enart hyoughma channel 66,
which is shaped in the formof a spiral. The downward or Z-axis _

directi ol Fothohdoint Aefskadr preoting ibBakxyYp2BaLid? i thhizs opaRRel o
translatgﬂlin o a rotational nmotion 70, which is transferred to a
rotation MO YoF * 8 Wt 6. PiTheeakaiaf twe memhehmes 64 divteidh athe

stationa@%§g¥¥tjon ﬁﬁth gspe t to the slurry reservoir 62 by neans of
two menbranes 64 Wi Phin t h8s Yol P 6PesThaCunweY PevdoeEréedwventhave

freedom tafi Lt hin these mbr anes 64. An opening or exit
poi nt pr%fﬂti%ﬁtﬁ?n%gﬁgl ot TP AT shaft 76 APGWNT her skditry to

escape agpdin@i gabedaby @§thﬂﬁ“€hé”§ggeg%.E%r%r9¥ig§dshaft 76 allows the

glurry to escape as indicated by 68. This opening is provided
under an angle with respect to the X-Y-Z direction forcing the
slurry to be broadcast or distributed across the surface of the
polishing pad and to impact this surface under an angle. This
angle which can be selected and designed to suit any particular

application of the present invention.

Fig. 4b shows a top plan view of the implementaion of the
second embodiment of the present invention. Indicator 80
further highlights that the slurry reservoir 62 and the
membranes 64 within this reservoir are stationary while the

~head 74 of shaft 76 has freedom of rotation 70.

From the foregoing it will be clear that, although a
specific embodiment of the present invention has been described
herein for purpose of illustration, various modifications to
the present invention may be made without deviating from the
spirit and scope of the present invention. Accordingly, the

present invention is not limited except as by the appended

claims.




under an angle wth respect to the X-Y-Z direction forcing the slurry to
be broadcast or distributed across the surface of the polishing pad and to
i npact this surface under an angle. This angle which can be sel ected and
designed to suit any particular lapplication of the present inygmiemgFig.
4b shows a top plan view of the inplenentaion of the second enbodi nent of
the present invention. Indicator 80 further highlights that the slurry
reservoir 62 and the nenbranes 64 within this reservoir are stationary
while the head 74 of shaft 76 has freedomof rotation 70. Fromthe
foregoing it will be clear that, although a specific enbodi nrent of the
present ciavgati on has been described herein for purpose of illustration,
various nodifications to the present invention nay be made w t hout

deviating prgmihe rang sgope. it sent tion, Accordlngly,
the present |nven%?%%hﬁ§$not |n1teé£%&é§§tﬁbs 891Fﬁ£ RpYenteE t et hi ms. 13

k! .0 MAY¥ ggQémf%é%éG%td&-»P&%%@ még7apparatus for chem cal nechani cal

planarlzatlon of a sem con @bnpr|5|ng a rotating platform

for nmountin sg or fers; arotatin latform for nmountin
seniconductgr > |Sﬁﬁ¥§hﬁté%%m f%r mounting %eglconductor wafers; g

a rotating platform for mounting semiconductor polishing
pads;

a means for evenly distributing slurry across a polishing
pad comprising a stationary slurry feed tube to which a rotating
slurry distribution nozzle is attached further comprising at
least one opening through which said slurry exits said rotating
slurry distribution nozzle wherein the direction of the axis of
said opening does not coincide with the X-Y-7 direction of said
rotating slurry distribution nozzle; and

a means for controlling rate of slurry flow.

2. The apparatus of claim 1 wherein said platform for mounting
said semiconductor wafers consists of a wafer carrier having a

flat surface.

3. The apparatus of claim 1 where said piatform for mounting
semiconductor polishing pads consists of a rigid table or platen

having a flat top surface.




pads; a neans for evenly distributing slurry across a polishing pad
conprising a stationary slurry feed tube to which a rotating slurry
distribution nozzle is attached further conprising at |east one opening
t hrough which said slurry exits said rotating slurry distributi zzl e
wherein the direction of the axis ot said opening does not coiﬁ@?ﬂ@QWﬁWh
the X-Y-Z direction of said rotating slurry distribution nozzle; and a
nmeans for controlling rate of slurry flow 2. The apparatus of claim1l
wherein said platformfor nounting said sem conductor wafers consists of a
wafer carrier having a flat surface. 3. The apparatus of claim1l where
said platformfor nounting sem conductor polishing pads consists of a
rigid table or platen having a flat top surface. 14 1 0 MAY 2004 4. The

apparatué-oTh@Iapnanamher@irnldﬁm1$lUﬂﬂakéﬁﬂtﬁhetggurg?tggg@g sLurry
di stribution nozzle under pressure applied to the slurry while the slurry

exits sardtabiayi agustyrdystisteibutien 110z2zle pparatus of claim
1 wherein said at | east one opening through mhfcér?gggggugﬁaf%§$t%0said

rotatingtséusIyrdi Skiibutdn sy &.,5qnsi.st:s of ul tiplicity of openings
wherein the ' sTPA3) 00081303 beBe THGTLPLLS)

distributicn nozzle.

‘ii 5. The apparatus of claim 1 wherein said at least one opening
through which the slurry exits said rotating slurry distribution
nozzle consists of a multiplicity of openings wherein the
direction ofrthe axis of sald openings does not coincide with

the X-Y-Z direction is of said slurry nozzle.

6. The apparatus of claim 5 wherein said slurry exits said
rotating slurry distribution nozzle under pressure applied to
said slurry while said slurry exits said rotating slurry

/A _
‘»} distribution nozzle.

7. The apparatus of claim 1 wherein said means of distribution
of said slurry uses pressure applied to said slurry while said

slurry exits said rotating slurry distribution nozzle.




direction of the axis of said openings does not coincide wwth the X-Y-Z
direction is of said slurry nozzle. 6. The apparatus of claim5 wherein
said slurry exits said rotating slurry distribution nozzle under pressure
applied to said slurry while said slurry exits said rotating slurry
distribution nozzle. 7. The appanatus of claim1 wherein saidl Bedvs 2mf
distribution of said slurry uses pressure applied to said slurry while
said slurry exits sald rotatlng slurry distribution nozzle. 15 1 0 MAY

2004 8. ,Th p _ wher ei n. sald ans for distributing said
slurry gOHEP?SB§53EH§ |C|?y o% %kﬁﬁ?ﬁﬂ;ﬁ%% &g sy §Pat FAgtsiarEyng
dlstrlbutlg ozz e, par tus of . claim8 wherein said distribution
of sai d”?&fufr rEngEmBFéEES 5 E%P%ﬁc Presdur@eagpuisednt 6asdid slurry

during said dlstrlbutlon of said slurry.
rotating siurry distribution neozzle.

9. The apparatus of claim 8 wherein said distribution of said

slurry takes place by means of pressure applied-to said slurry

during said distribution of said slurry.



