A NOVEL LI NEAR CMP TOCOL DESI GN W TH CLOSED LOOP SLURRY

DI STRI'BUTI ON (1) Field of the Invention. The present invgﬁpsbn
relates to the field of Chem cal Mechanical Polishing (CVW). More
particularly, the present invention relates to nmethods and apparatus for

Cubstrates. ot N ReaR el L@P‘fb%%%?b@ 8o GHOSRD, RPOBLPEORRY, of a

chem cal ly and/ or physically abrasive slurr% and providing fresh supply
of slurry, using a closed |oop sl HEFRIBYFLPNsystem onto the surface of
polishing pad while the substrate is being polished. (2) Description of
the Prior Art. Chem cal Mechanical Polishing is a nmethod 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 renpye My devdld ahJRAaliYes created during the fabrication of

t he nlcroelectronlc circuitry on the substrate. One typical chem cal

mechani cal gbég'ggsgngcfﬁ§eH§fgn a.LpLogs PO LRI PYcPaIoEhafichBchpcated on

a rotating pl

Mechanical Peolishing (CMP). More particularly, the present
invention relates to methods and apparatus for chemical
mechanical polishing of substrates, such as semiconductor
substrates, on a cylindrical rotating polishin§ pad in the
presence of a chemically and/or physicélly abrasive slurry,
and providing fresh supply of slurry, using a closed loop
slurry supply system, onto the surface of 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
degree of planarity and uniformity. The process is used to
planarize semiconductor slices prior to the fabrication of
semiconductor circuitry thereon, and is also used to remove
high elevation features created during the fabrication of
the microelectronic circuitry on the substrate. One
typical chemical mechanical polishing process uses a laége

polishing pad that is located on a rotating platen against



-2- which a substrate is positioned for polishing, and a positioning
menber whi ch positions and biases the substrate on the rotating polishing
pad. Chemi cal slurry, which may also include abrasive materials therein,
is maintained on the polishing pad to nodify the polishing characteristics
of the polishing pad in order to .enhance-the polishing of the substrate.
The use of VYRéRRcal SHeEhaAreals ppPFihiPRed of pF aPet+$RINGen?Rdnduct or
substrates has not net with universal acceptance, particularly where the
process i s pesedtioningnmembarghhitkvpdsdhidrat andsbiasas ethelusubpgtthee
fabrication of mcroelectronic circuitry on the substrate. One prinmary
probl em whi 6k Bae kbEatedgt peliuskingfpsdenchahicakchaoreq) wolekhnag in the

sem conductor industry is the limted ability to predict, much |ess
control, thgggt §né@9deUQbEQEﬁbéym§£e¥\bé£§ EH@r@iHC9§§ whihts SRRy CoRBL eri al
from the substrate As a result, is a [abor-intensive process because

t he thlckne§ﬁea %R pg& gf %lef? pﬁép§§?§ﬁyfﬁgb§h§ﬁ93§§ %%rﬁ enltored

to prevent OVG Irnconst s 1 ng-o

surf ace.
of the polishing pad in order to enhance the polishing of

the substrate.

The use of chemical mechanical polishing to planarize_
semiconductor substrates has not met with universal
acceptance, particularly where the process is used to
remove high elevation features created during the
fabrication of microelectronic circuitry on the substrate.
One primary problem which has limited the used of chemical
mechanical polishing in the semiconductor industry is the
limited ability to predict, much less control, the rate and
uniformity at which the process will remove material from
the substrate. As a result, CMP is a labor-intensive
process because the thickness and uniformity of the
substrate must be constantly monitored to pfevent
overpolishing or inconsistent polishing of the substrate

surface.



- 3- One factor, which contributes to the unpredictability and

non-uni formty of the polishing rate of the CVWP process, is the

non- honogeneous repl eni shmrent of slurry at the surface of the substrate
and the polishing pad. The slurry is primarily used to enhance the rate at
which selected materials are removed rdmthe substrate surface. As a
fixed vol unom fadtor, iwhichnicasitrdibultetshecs thet napeedéatad i lviityh ande
selected materials on the surface of the substrate, this fixed volume of

slurry beggpe nkfé§mﬁ§aSE'Hﬁeaaélibﬁlﬂelfébé NGf CPRANCM I o £HEESE S e1d Sti Ccs

of that fixed volume of slurry is significantly reduced. One approach to
over com ng,Lhi§ Qagl%gmau rggfmgauéw 0P Yhify 4€SinE| sityagat 0 the
pol i shi ng "pad. Thi's"a esents | east two probl enms. Because of

t he physical . conf ra hlng %u ro uci ng fresh
slurry inPg the ﬁPéggﬁ?%ﬁoﬁP ck ﬁeP&g At HE gQ@éf?ﬁ e§%%£ th% pol i shi ng
pad is difficult. Providing a fresh supplg slurry to all positions of
the substPaimarilyvemedote eghapreurhe Aata pbstihichiselerF®drnity and the
overall rate of polishing are significantly affected as the slurry reacts
with the sahbetiaflle. are rembmetthfromntbat suhatrapgrduchiaceheAdater is hel d
ina circular carrier, which rotates. The polishing pads are

fixed volume of slurry in contact with the substrate reacts

with the selected materials on the surface of the

substrate, this fixed volume of slurry becomes less

reactive and the polishing enhancing characteristics of

that fixed volume of slurry is 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 supply of

slurry to all positions of the substrate is even more

difficult. As a result, the uniformity and the overall rate

of polishing are significantly affected as the slurry

reacts with the substrate.

In the conventional approach, the wafer is held in a

circular carrier, which rotates. The peolishing pads are



-4- mounted on a polishing platen which has a flat surface and which
rotdtes. The rotating wafer is brought into physical contact with the
rotating polishing pad; this action constitutes the Chem cal Mechanica
Pol i shing process. Slurry is dispensed onto the polishing pad typically
using a peristaltic punp. The execess slurry typically goes to a drain,

whi ch meamsuhhatl bheacpoliéshingapl&ben pwbielsshassaafilabpsurface shdrry fl ow
and therefore uses and di spenses with an excessive anmount of slurry that

adds si gnwﬁheant:bzakes t*ﬁEePEQESE%QQw&PéI: 1idh8r8ugh€0ihtoNEnyBibed for
exactly controlling slurry f Since the mafer to be polished,

whi ch hasgatlat SyLhAcRe gggt&ng.ggiiéﬂ%ag pad; phighpLosthe conventional

approach "I's noun on a I'ng ating, there
exi sts a vel oci differenti al ss . the s the waf er during the
ol | shi ng OBaFAELERS %ﬁﬁseéswa8?¥yﬁeav??é?@#t?aflﬁaéng REgaEFoe | mpact on
waf er poli shing unlfornlty and planarltx whi ch across the_ die and across
t he waf er SI1¥EFY EEnfiisPreRecdpprteathencetishéngoRdentyphaslloMesipgr oach
especially in Shallow Trench Applications, copper damascene, etc., which
are invol aegernssabtgoaptimp. Wher encésshabuoyy hpdésally goes to a
-5- Fig.1 shows a Prior Art CVP apparatus. A polishing pad 20

drain, which means that the conventional CMP process has an

open loop slurry flow and therefore uses and dispenses with

an excessive amount of slurry that adds significantly to

the processing cost. There also is no method for exactly

controlling slurry flow.

Since the wafer to be pclished, which has a flat surface,
and the polishing pad, which in the conventional approach
is mounted on a flat polishing table, are both rotating,
there exists a velocity differential across the surface of
the wafer during the polishing operation. This velocity
differential has a negative impact on wafer polishing
uniformity and planarity which across the die and across
the wafer. This limits the application of the conventional
CMP approach especially in Shallow Trench Applications,
copper damascene, etc., which are involved in sub-quarter

micron technology modes.



is affixed to a circular polishing table 22 which rotates in a direction
i ndircated by arrow 24 at a rate in the order of 1 to 100m RPM A waf er
carrier 26 is used to hold wafer 18 face down agai nst the polishing pad
20. The wafer 18 is held in place by apglying a vacuumto the backside of
the wafer (not shown). The wafer- carrier 26 also rotates as .|nd|cated by
arrow 32, usiisdly sheowsha Puienidzdc CMFh apparREuspo PRldghiag @ash 205t a
rate on the order of 1 to 100 RPM Due to the rotation of the pollshlng
tabl e 22, ishaffaked t8 atcavenies porisbithartapblesh? nghpelh hrovateshe
polishing pad 20. A force 28 is also applied in the dowward or vertical

directi-oniagai Bskewefieh i8dandtpacegesritbe 2af et 48rapgai Datthéher@eti shing
pad 20 as it is being polished. The force 28 is typically in the order of

0 to 15 pggn tBe%oéﬁuﬁﬁﬁ 'ﬂCQaf@9d0é§r§PP|2@dLQYuggénﬁoOﬁoﬁdsﬁéfér30 t hat
I s attache e back of wafer carrier 26. Slurry 21 is deposited on top

of the poli,s . al | t I r
deIiverS & S 8 gVBr 9a2TSBftEn|Pé%%?gﬁgﬂfgggpgﬁd %£%h§%F§%|l§OH%OZItIOH
is contained in the slurry vat 34 fromwhere the slurry, ed by the
di aphr agmhSdp 136 PiLACE; P¥CBPBRYARY ?hgacBgmlg?aFF?cbﬁﬁh%lqe nggg?ts

controlled and intermttent _ -6- anounts
of sl urrywafegnt(oothehgwh)shThg padezocanriertBé also rotates as

indicated by arrow 32, usually in the same direction as the
polishing table 22, at a rate on the order of 1 to 100 RPM.
Due to the rotation of the polishing table 22, the wafer 18
traverses a circular polishing path over the polishing pad
20. A force 28 is also applied in the downward or 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 deposited on top

cof the polishing pad 20.

Fig.2 shows a typical Prior Art slurry delivery system.
Slurry 21 of uniform chemical and mechanical composition is
contained in the slurry vat 34 from where the slurry is
pumped by the diaphragm pump 36 in direction 38. The

peristaltic pump 40 deposits controlled and intermittent



bal ance 44 of the slurry that had been punped by the diaphragm punp 36 is
retérned to the slurry vat 34. The rate at which the slurry 21 is provided
by the two punps 36 and 40 can be under control of conditions of operation
and environnment such as type of surface_bging polished, rate of rotation

of either th r e polishingtahle 22 s )
5,.775, 983 (5‘%’5%\2%% e?1§a$f‘?£’§ﬁo%£ ot i P o P%’agoc while thes
5,709,593 (Guthrie et al.) shows a method for slurry distribution.
However, thiRalanes eht el therslyrmmthat hadghesmipunrachtiorhe us
5,791,970 (Yueh) shows a slurry recycling system US 5, 750, 440
(Vanel | et afiijpheaghepump ndé hiosl teturined tolthe ysiwrryChRt 34. ThdJS
5,305,554 (Enken et al.) shows a 'closed | oop' noi sture control system
for a vibratoiye nmsswhich sthegslurBysiens provided by the two pumps 36

-7-
and 40 can be under control of conditions of operation and
environment such as type of surface being polished, rate of

rotation of either the wafer 18 and/or the polishing table

22, etc.

US 5,775,983 (Shendon et al.) shows a conical roller

pad.

US 5,709,593 (Guthrie et al.) shows a method for
slurry distribution. However, this reference differs from

the present invention.

Us 5,791,970 (Yueh) shows a slurry recycling system.

US 5,750,440 (Vanell et al.) teaches a method to mix

slurry for CMP.

UsS 5,305,554 (Emken et al.) shows a ‘closed loop’
moisture control system for a vibratory mass finishing

system.



US 5,688,360 (Jairath) shows a cylindrical conditioning pad and slurry

di stribution system SUMMARY OF THE | NVENTI ON

The present invention teaches a closed loop slurry distribution system
The novelty of the present invention is that polishing pad is nounted on a
rotating cylindrical platformthat consists of a pad/core arrangenent,
instead of the conventional flat platforimyoa which the polishing pads are
pl aced. The cylindrical pad has notion in the X-Y-Z directions; the

cylindrical pags is) eadqizleioon jaasakal akhewsl ameyiigndribaivwafer that is
bei ng polished may al so have an X-Y-Z notion in addition to the rotating

mot i on. cdhe poueliy Oa iR REARERy SRl Mbeonst Yps@inas  uni que

pad/ core design w t he pd?is I ng pads nounted on the surface of a
cylindrical core. The slurry is punped in the conventional manner (for
i nstance using di aphragm punps) and flows through a |inear reservoir that

is placed such that the reservoir alnost touches the <cylindrical pad and
is parallel to this pad. This SUMMARY OF THE INVENTION - 8-

arrangenment assures that a snmooth |ayer of slurry is

The present invention teaches a closed loop slurry
distribution system. The novelty of the present invention
is that polishing pad is mounted on a rotating
cylindrical platform that consists of a pad/core
arrangement, instead of the conventional flat platform on
which the polishing pads are placed. The cylindrical pad
has motion in the X-Y-Z directions; the cylindrical pad
in addition has rotational motion. The wafer that is
being polished may also have an X-Y-2Z meotion in addition

to the rotating motion.

The novelty of the present design consists of as
unique pad/core design with the polishing pads mounted on
the surface of a cylindrical core. The slurry is pumped
in the conventional manner (for instance using diaphragm
punps) and flows through a linear reservoir that is
placed such that the reservoir almost touches the

cylindrical pad and is parallel to this pad. This



mai nt ai ned across the polishing pad. Using this approach allows for the
conpleté elimnation of the peristaltic punp which under present operating
conditions causes drifts or irregularities in the flow of slurry to the
pol i shi ng pad. The primary objective of the present inventionis to
provi de a chem cal nechani cal polishing ap@aratus that has unjform

pol i shing r agesangenenttassenesathabfat sROQtl LAYRI (e HRPEFY 1S Anot her
obj ective of the present invention is to provide a closed |loop slurry
suppl y systemnihtsinedustngsst brecpslishindepatienising nelchanapmtogpahi shi ng

process. Yet another objective of the present invention is to
elimnate thsméﬁsogokhghee&b%%&ecepyﬁppa‘ay§np@@Vtﬂengerﬁss&Baﬂcy and
dependabl e supply of slurry to the polishing pad. Yet anot her

objective of phlig RhESANLAkBYeRELOHnt Soberalhgl B8ha; LhEnEXEaESLYS USE of
slurry thus §ec easing tﬁe cBst of the chem cal mechani cal poli shing.
-9 vet an%&?%@sogkeggkgguggrgggegrggegﬁe'Eygntb?nsiﬁrEQ to the

polishing pad.

The primary objective of the present invention is to
provide a chemical mechanical polishing apparatus that

has uniform polishing rates across the surface of the die

and the wafer.

Another objective of the present invention is to
provide a closed loop slurry supply system thus reducing

the cost of the chemical mechanical polishing process.

Yet another objective of the present invention is to
eliminate the use of the peristaltic pump thus providing
a steady and dependable supply of slurry to the polishing

pad.

Yet another objective of the present invention is to
eliminate the excessive use of slufry thus decreasing the

cost of the chemical mechanical polishing.



elimnate orbital notion across the surface of the die or wafer thus

el i m nat’ing problens of polishing non- uniformty and planarity across

t hese surfaces:.” Yet anot her objective of the current invention is to
provi de nmeans of netering the supply of slur y to the polishing pad.

BRI EF DESCRI PTI ON OF THE DRAW NGS “shows a Prior Art. CMP system
Fig. 2 shows a Pfeoranethet phijeckive &f tg&%t@ﬁsent imyeptipnsHewsan
overvi ew of the i npl enentation of the present invention. DETAI LED
DESCRI PTI ON CelinEnBReFEBBERaEVBOPLMENZcross Bhkesnrfigcrowfspkei flieabky to
Fig. 3, there is showmn an exploded view of the slurry distribution system

of the preSe@%ﬂe&VQﬂhboﬁl1ﬁﬁﬁa%&9§3p%@ﬁlbﬁ@abfvpémhgﬁlha hBa-top left
corner of Fig.3 shows the p03|t|on|ng of the wafers

-10- 52 that grefeiing BAld $Hedvsth LeSBES! chesthgupebees.

Yet another objective of the current invention is to
provide means of metering the supply of slurry to the

polishing pad.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a Prior Art CMP system.
Fig. 2 shows a Prior Art slurry delivery system.

Fig. 3 shows an overview of the implementation of the

present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now specifically to Fig. 3, there is shown
an exploded view of the slurry distribution system of the
present invention. The cross sectional view 50 in the top

left corner of Fig.3 shows the positioning of the wafers



carrier 54. The diagram 51 above this cross sectional view indicates that
the*wafér carrier 54 has freedomof notion in the X-Y-Z direction in
addition to the rotating notion 57. The pad/core assenbly 56 is
further detailed in the center section qf 1fig. 3. Munted on the outside
of the core 58 and in parallel with this core is an arrangenent of
pol i shi ng pad§266hatharaubséngopobbshedi wibtpaBesPeFbyFaAcBNEn"2APE manner is
not limted in nunber, any other nunber of pads can be used which best
suits and sathgties Bhe DrReddbégnrapabli gobwe Bppsi cavssnsectiondllj acent to
and bel ow the pad/core assenbly 56 is shown the slurry reservoir 62 which

has, as indicatied brudidh8gsarhi®, theerdoarotampieonsinhbbefXedddmdbeect i on.
The pad/core assenbly 56 in addition has rotating notion 76. The pad/core

assenbly 56 agdciBn ShUthy 4e9ehvalEe£2:i8hCinMRYALEIoANE ERETPOLRERHGOM M
resulting in concurrent and 1dentical notion of both the pad/core asSenbl

56 and the slurr ervoir 62. A conventional slurry punp 68 punps the
slurry in dlrggtﬁ§ﬁ 3 ‘into the slurry reservoir 62, gravitational
overflow 72 of the slurry fromthe slurry

- 11 - reservoir 62 returns excess and spent slurry to the

The pad/cofe assembly 56 is further detailed in the
center section of Fig. 3. Mounted on the outside of the
core 58 and in parallel with this core is an arrangement
of polishing pads 60. The number of polishing pads
provided in this manner is not limited in number, any
other number of pads can be used which best suits and

satisfies the need of a particular application.

Adjacent to and below the pad/core assembly 56 is
shown the slurry reservoir 62 which has, as indicated by
diagram 66, freedom of motion in the X-Y-Z direction. The
pad/core assembly 56 in addition has rotating motion 76.
The pad/core assembly 56 and the slurry reservoir 62 are
mounted on a common platform resulting in concurrent and
identical motion of both the pad/core assembly 56 and the
slurry reservoir 62. A conventional slurry pump 68 pumps
the slurry in direction 70 into the slurry reservoir 62,

' gravitational overflow 72 of the slurry from the slurry



slurry supply reservoir 74. A rotary driver (not shown) rotates the
pad/‘core assenbly 56 around its central axis. This rotary driver can be

of conventional design; the design of the rotary driver is not part of the :

present invention. The wafers 52 that are to be polished are positioned on
the wafer table 54 that rotates i.n the- difrection 57. The wafer table 54
is in close PR§SEvALrpPExFALuUYNG €XCene a0 efPREL 8b8ERY| O58N8uch that the
wafers 52 are in physical contact with the polishing pads 60. This

physi cal consaakrybeuppen ktbeepobishiag pad 60 and the wafers 52 conbi ned
with the rotational notions 57 and 76 of the wafer carrier 54 and the

pad/ core assenbly 56 respectively constitutes the CVP process. From
the foregoing it will be clear that, although a specific enbodiment of the
present inventi has.hegn SGL ei . f iJ lustration,
various nodif izg;&f [ onyt%‘ﬁ%pﬁe@é%ﬁ%erﬁ%tggeﬁﬁ;g%g%re‘%{gor]vé t hout
deviating fraomthe.spiLrit _and . scope of. th resent.invepntion, Accordingly,
t he present Fﬁ?&ﬁgﬁxngﬁsar889d|%§$t88n8§%§p?gé§'bgg% et 3 5¥dgﬁlg?5ins.

- 12 - What is clained is: : o AN

can be of conventional design; the design'ofithe_rotary'fgﬁjf;“::f“

driver is not part of the present invention. The wafers
52 that are to be polished are positioned on the gafer
table 54 that rotates in the direction 57. Thé wafer
table 54 is in close physical proximity with the core/pad
assembly 56 such that the wafers 52 are in physical
contact with the polishing pads 60. This physical contact
between the polishing pad 60 and the wafers 52 combined
with the rotational motions 57 and 76 of the wafer
carrier 54 and the pad/core assembly 56 respectiveiy

constitutes the CMP process.

From the foregoing it will be clear that, although a
specific embodiment of the present invention has been
described herein for purposes 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.



1. An apparatus for the chemi cal nmechanical planarization of sem conductor
wafers, conprising: a platformfor mounting sem conductor wafers; a neans

for rotating said platformfor nounting sem conduct or M!ﬂﬂuﬂiulmlm Mm
cylindrical platformfor nounting sem conductor polis ns
for rotating said cylindrical platform -al%wans for evenly dlstrlbutlng

slurry al ong salhht dyd igidrdinesd id:atform and a neans for controlling the
flow of slurry. 2. The apparatus of claim 1l wherein said platformfor

mounting sem candugi QippfRits FUSitHes chlfend chllamechlanfizead wafer carrier
t abl e. 3. The apparatus of claim1l wherein said cylindrical platform

for mounting sepnductaioddd Yt RRAT:ROINIRLS Olohptlsinder munt ed

on a cylinder axis or shaft . The apparatus of clarm 1 wherein said
P Toner st FaRs s ﬁga”ﬁf%“?“a%%rﬁ?tn#;%aﬁ S agedye
a means for rotating said platform for mounting
semiconductor wafers;
a cylindrical platform for mounting semiconductor
polishing pads;
a means for rotating said cylindrical platform;
a means for evenly distributing slurry along said

cylindrical platform; and

a means for-controlling the flow of slurry.

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

surfaced wafer carrier table.

3. The apparatus of claim 1 wherein said cylindrical
platform for mounting semiconductor polishing pads
consists of a cylinder mounted on a cylinder axis or

shaft.

4. The apparatus of claim 1 wherein said polishing

pads are of concave construction with the concave



havi ng the sane contour as the outer surface of sai d““‘“““‘lmlulmumtform

5. :The 'apparatus of claim 1 wherein said polishing pads¢ar'e fouited on the
outside surface of said cylindrical platformand in the direction of the
axis of said cylindrical platformand consist _of one polishing pad while
sai d polishing pad has the sane or prOX|naﬂ@Iy sanme |l ength as the length
of said cylinderinner @uﬂf%c%pp‘ar%ﬁ reflighding Pacha&adiahnisyy &nsbl i shi ng
pad is nmounted on the outside surface of said cylindrical platformand in
the direction of hdreimxithefsams dcomgdumadrs ddle pluttdwrandfiatec @Sisstidf a
multiplicity of polishing pads while said polishing pads have a | ength

whi ch may or may éynlﬁuxiﬁuj(pla&uamns shorter than the length of said
cylinder. 7. The apparatus of claim1 wherein said polishing pads are

mounted on the outside surface of said cylindrical platformand in the
direction of the axis of said cylindrical platformand consist of a

- 14 - miltiplicidy 'ﬂ];e pa(ljgl);i)asz.baittnt?s pgfjscfg]jinlt 9 Swaf{edreoiorl issar}.ic{]gi:oli.shing :
pads are mounted on the outside surface of said
cylindrical platform and in the direction of the axis
of said cylindrical platform and consist of one
polishing pad while said polishing pad has the same or
approximately same length as the length of said

cylinder.

6. The apparatus of claim 1 wherein said polishing pad
is mounted on the outside surface of said cylindrical
platform and in the direction of the axis of said
cylindrical platform and consist of a multiplicity of
polishing pads while said polishing pads have a length
which may or may not be uniform but is shorter than

the length of said cylinder.

7. The apparatus of claim 1 wherein said polishing
pads are mounted on the outside surface of said
cylindrical platform and in the direction of the axis

of said cylindrical platform and consist of a



pads have the sane or approximately sane |ength as the length of sajd
cyl t nder. 8. The apparatus of claim1 wherein sail m“wlil Hllll;ﬂjl:ﬁ are
mounted on the outside surface of said cylindrical oo Wilini® he

direction of the axis of said cylindrical platformand consist of a
multiplicity of polishing pads while said HokFi shing pads have a | ength

whi ch may or Wﬂgﬂ Q@Léj}“idcf)rﬂ@ﬂ‘éthin\@h:p%@si whih@ Qi dt B ilshengengt h of

said cylinder. .kThe apparatus of claim 1 wherein said neans of evenly
distributing sluyr | o sai d cylindri . C I .Sts .Qf e slurry
reservoir contﬁaﬁ;esd%asﬁ hrl:q’ée SIS ffp%%ﬁrgﬁé&mﬁmfﬁggsaﬁﬁpﬁ%ﬁgz% %’aittn ubi ng.
10. The appar at us 3{ %gaiml gaere'n the nmeans of <controlling the flow of
slurry consi st'eMFth H\3314 | n rflow of said slurry reservoir. 11.
The apparatus of claim1l wherein the means of delivering rotary notion to
said wafer carrier consists of a rotary driver notor
- 15- 12. The apparatus of claim1 wherein the neans of

8. The apparatus of claim 1 wherein said polishing

pads are mounted on the outside surface of said
cylindrical platform and in the direction of the axis
of said cylindrical platform and consist of a
multiplicity of polishing pads while said polishing
pads have a length which may or may not be uniform but

which is shorter than the length of said cylinder.

9. The apparatus of claim 1 wherein said means of
evenly distributing slurry along said cylindrical
platform consists of the slurry reservoir combined

with a slurry pump and slurry supply and drain tubing.

10. The apparatus of claim 1 wherein the means of
controlling the flow of slurry consists of

gravitational overflow of said slurry reservoir.

11. The apparatus of claim 1 wherein the means of
delivering rotary motion to said wafer carrier

consists of a rotary driver motor



delivering rotary notion to said cylindrical platfor rotary
driver notor. 13. The apparatus of claim1l wherei Hl“lf@ﬂ“}‘[f“ﬂ' “lmeans
is supplied for applying pressure by which the polishing pads are Wrged
towards the sem conductor wafers. 14. The apparatus of claim 13 wherein
said neans of applying said pressure consigts of air activated cylinders

attached to the extiengdastils o8 -¢ladme 1 aheakdemhie meansi of said
pol i shi ng pads are nount ed. 15. A nmethod for planarizing a sem conduct or

waf er CO”p“5%é¥lveﬂ¥§?”f3ﬁy%yadﬂﬁio%f tON8a8ld W18 rRfidaV@18®/foshi Ny pads
having a suspension nedium a'plurality of abrasive particles fixedly

suspended in tJEhéi 5¥(§‘£B%Q @%q ddtlgnarizing surface with a

e iyn
plurality of exXposeé aprasive p translatlng at | east one of the
fi xed abrasive polishing pads and the sen1conductor wafer with

- 16 - respect to each other to inpart relative notion therebetween;

13. The apparatus of claim 1 wherein in addition a
means is supplied for applying pressure by which the
polishing pads are urged towards the semiconductor

wafers.

14. The apparatus of claim 13 wherein said means of
applying said pressure consists of air activated
cylinders attached to the extremities of said core

arrangement on which said polishing pads are mounted.

15. A method for planarizing a semiconductor wafer
comprising:

providing a set of one or more abrasive polishing pads
having a suspension medium, a plurality of abrasive
particles fixedly suspended in the suspension medium,
and a planarizing surface with a plurality.of exposed
abrasive particles;

translating at least one of the fixed abrasive

polishing pads and the semiconductor wafer with



supplying slurry to the polishing pads in a cl osed lﬁm“mxmﬁpl y
system - pressing the sem conductor wafer against l“““ﬁm A ticles
to renove material fromthe wafer; and engaging a monfabtas! ve
refurbishing elenent with the planarizing surface, wherein the non

abrasi ve- refurbishing el enent renoves wast& material fromthe

pl anari zi ng surkeapech thoehchubshant tal iypaktetriengtike mexmoaed abrasive
particles at the planarizing surface. 16. The method of claim 15 further

conpri sing the tsle8Rbe@lvevdryi Nng the pressure applied by the polishing pads
to the wafers thus controlling the rate of polishing of said sem conductor

waf ers. 17. 0 | Qi Qet ..co l.SLNQg .t p of
varying the rafggﬁg@gﬁgr%&ggﬁgp?$ngéévgggF%§EPﬁeggﬁgi%Etaopg?ﬁgagravity
drain opening conbined with varying,the slurry supply by the slurry supply
punp thus var&PﬁE £ grfgtéugpaﬁzﬁg%tggfd slurry is drained fromthe

slurry reservoir. ) . . )
pressing the semiconductor wafer against the abrasive

particles to remove material from the wafer; and
engaging a non-abrasive refurbishing element with the
planarizing surface, wherein the non abrasive-
refurbishing element removes waste material from the
planarizing surface without substantially altering the
exposed abrasive particles at the planarizing surface.
16. The method of claim 15 further comprising the step
of varying the pressure applied by the polishing pads
to the wafers thus controlling the rate of polishing

of said semiconductor wafers.

17. The method of claim 15 further comprising the step
of varying the rate of slurry supply by varying the
height of the gravity drain opening combined with
varying the slurry supply by the slurry supply pump
thus varying the rate at which said slurry is drained

from the slurry reservoir.



