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PROCESS FOR FORM NG SAME Background of the Invention This3ibhdénpigen .-
rel at eswgegpeygadsl y t o sem conduct or waf er polishing, and iRCTUSS&0261ZuUl ar to

a nmethod for joining sections of wafer polishing pads to forma | arger,
conmpound pad that i iumhi bi t s 1 eakage of polishing fluid.

Sem conduct or waf eragabmwﬁmﬂmmﬁy prepared froma single crystal ingot,
such as a silicon i ) Ich'1s sliced into individual wafers. Each wafer
is subjected to a nunber*S¥%%Hrocessing operations to facilitate the

installation of I [ i i PR AV, ir yield,
per f or mance, an?@ﬁgmﬁﬁ%ﬁé‘ﬁpﬁﬁw@mgeﬁgﬁm&r t he

t hi ckness of the wafer, renove damage caused by the slicing operation, and
create a flat and reflective surface. Chem i Eal pol i shi ng of

sem conductor wafers is one technique to g}\\mmmmﬂm r surfaces. It
gener al | yBa wriofithibhiveation waf er with a polishi;pg pad in a solution
cont ai ning an abrasive and chem cals, such as a colloidal 2 5 silica and an

al kal i ne et chant, tmriﬁdefﬁ%n%ﬁtégfgeﬁ&awﬁ;séxﬁc&iﬁu%wayer@bﬁémng)iaﬂ&w

refl ective, and damage-free. To maxi m ze throughput 1n thé preparation of
1

sem cond r el s:hi ] sed to | i sh ny wafers

si mul angg%@{“yl%gﬁ rlﬁgtﬁpggfb%gﬂ?%%%ﬁ%%@%gpﬁl&%wgop&dg@e 2 EH 30 wafers
in carriers that ve relative to a rotati circylar 2 0 turntable, or

pl at en, ViSRRPUNd ngébqté’i at\/ﬁ"@ﬂ“}&}gﬁ%leﬁgq'ﬁeﬁnp%gahm& ¢ eam of pol i shing
solution, or slurry, is dispensed onto a surface of a pad while it is
pressed agai nst theSemiconductsi wiaflers-as¢ gengpally piepargd fimoha siegleleaystal tget,pl at en
for polishing one side of wafers, while doubl e-side polishing nmachi nes have
two pl at esash hoa silivuh irefoeombicl ifsices into pitvidasidvafert0 Bhbh waD & sdbjeoistlio &1 des
of wafers. The platens are typically nade of cast iron, and polishing pads

are typi : ! : ; MENG
P kb dtolter BR R oRil U O ARAILEREC ARARAORE! HEalala Lt BRNEND

adhesj ve backinag. The.pl a i .shi d st _he extrenel.y flat to s

ensﬁrsde t I?Q?Q%gpagﬂggﬁﬂgy @@%ﬁtﬁf@%ﬁ%&éﬁ%@ é%@bﬁﬁtg@yl?ﬁ&tﬁewpﬁﬁg&ﬁoI i shi ng,

the wafer carrjers and platen rotate in opposite directions for a

pr edet er FFHHSE the Hickngss ?/f%ﬁhé Mafeg removs damaen gaused hy the tisingmgeiaien#8d nachi nes
t hat have platens of relatively large size are capable of polishing a

great er cueate 2 fipt arfd refleeti e, surface. eGhemicplkmechegidah polishimgdf sédicopduetérve t o

smal l er platens. Machines with a platen dianeter as great as 2000mm are

bei ng useshférs isbhé @enigad &) plamdrize acifer sutfacesIaneatREAllyiACh Ve UbEIAE Wfvafg have
generally not produced circular pads with dianeter greater

with a polishing pad in a solution containing an abrasive and chemicals, such as a colloidal

15  silica and an alkaline etchant, to produce a surface that is extremely flat, highly reflective,
and damage-free.

To maximize throughput in the preparation of semiconductor wafers,
polishing machines are used to polish many wafers simultaneously. Polishing machines
typically hold between 15 and 30 wafers in carriers that move relative to a rotating circular

20  tumtable, or platen, which is overlaid with a polishing pad. A stream of polishing
solution, or slurry, is dispensed onto a surface of a pad while it is pressed against the
wafers. Single-side polishing machines have one platen for polishing one side of wafers,

while double-side polishing machines have two platens to simultaneously polish upper and



t han about 1500mm nor produced rectangul ar pads that are sufficiently

| arge to.cut a 2000mm di aneter circle therefrom As a result, snaller
sectional 15 polishing pads nust be joined together to for@a‘uﬁ_o ound pad
of larger size. Typically two sem -circul ar shaped pads are jolned at a
seam | ocated along a dianeter to formazcircul ar-shaped conpound pad.

Anot her type of a segnented polishing pad is disclosed in U S. Patent No.

5593, 537 1oPigRg drSprBA, Pifh bRSLAER §Rafly BN oreR 905, AN pBfsingf o o

degrees of rasi veness. rtunate seam Where setli o pads are
joined together is supject, to |leak. Polishing slur can t hr ough gaps
et e a SSoARs are Al fade.dha8oirethens dapdanatét okeRel Bt padad
contacts the platen. Misture in the slurry causes the platen surface to

qui ckl y oxthigkpess ketwedrod Ssanchd.Omm. Paxig arecihered teplaten surfaers By anr vy,

often spreading in the slurry back through the seamto the front side of
t he pad) vddhesivenpackisg. Theiptatehandpzalishingepadhthushbe extrieneely flattioan nat i on
on wafers that substantially degrades wafer surface quality. One potenti al

sol uti gn i gndupe B9t poliSREE wWaiférd 8 IiRBPﬁsi@é&tF&ﬁé?ﬁ/"f&t.mL@Tn' Polishinghtres a spray
seal ant, to prevent slurry from passing through gaps and contacting

| at ens. - I fOBB it ' t
I S A R R PR

flexibilit tthatl de%ra e .t hg.) pac;}'ﬁjgl effective flatness, and subsequently
degrade t yhicd ﬁié‘E 105} PEiRe Psm{ &S-are polished by the pads. Thus, sealing
seans with 10 applied bonding material is an inadequate solution. Sunmary
of the Invention Andn@ishing Bagtings thal bavespiatens efielativelydarge sizp &8 ent
invention may be noted the provision of a process for joining together

pol i shi ng qapable of palishingra gréategquantity of waferspttureby impeaving:throughput

chem cal - nechani cal polishing of silicon wafers; the provision of such a

process t helathvertosntallenpidtons. Machiridsowith ¥ dlateh diametsr ddgrepds t he
provi sion of such a process that forns a pad that is free of applied

bondi ng MBSRI0rHy ark/bimg Qt!!!'ra]tzbg%ilfébnﬁk@f@r Phatlupsctafers NfovRivey Sode¢ 110N

contam nation of wafers;, rovi sion of a polishing pad formed of at

of a pol | STENGARRERI AR e Al BBESrdisraa el feds Ml Ra sk o BREF, Pl "
Foget her _ ahanaboubsSPaRNh o RubiiFee onsiiir s Al A paticiesty larap 01 ar gor
pad for a machi ne that perforns chem cal - mechani cal polishing of silicon
waf er s Tut@ 2000mmodiameter circle therefrom. As a result, smaller sectional
15  polishing pads must be joined together to form a compound pad of larger size.
Typically two semi-circular shaped pads are joined at a seam located along a
diameter to form a circular-shaped compound pad. Another type of a
segmented polishing pad is disclosed in U.S. Patent No. 5,593,537. That
polishing pad includes two or more sectors having different degrees of
20  abrasiveness.
Unfortunately, a seam where sectional pads are joined together is
subject to leak. Polishing slurry can pass through gaps where a seam is not

fully sealed to an underside of the pad where it contacts the platen. Moisture in

the slurry causes the platen surface to quickly oxidize. Rust forms and



conprises ldying a first polishing pad on a surface, and | aying a second
pad on the surface so that a portion of the second pad overlies a portion
of the first pad, creating an overlap region. The first argif<spgomd pads are
si mul t aneously cut through in the overlap region to forma first cut edge
on the first pad and a second cut edge gn the second pad. The step of
cutting is done in a first direction that is generally opposite to a second

pad aur i ngtonerivRan (¢ SLRY. plief sfed AR e S S BAEK ProBafithe Sl 1 ot

and second _cus edges away from the secaong direction_ to inhibit passage of
t he poli shfI'ﬁ'gtlr?'l"tl.ﬁg'J gt v rPitP§f“%¥rfgm§E§'?ﬁﬁip?‘$"{ﬁﬁn£9@é%‘%s'€¢fb shapes
of the first and second cut edges are conplenmentary. The first and second
cut edges aortaprgatign on wadersthaysuhstantially degnedes weferssuface qualityed to t he

second pad at the first and second cut edges free of any applied bonding

material . I n anot her Ongqesténtial solutionusdo peal sdamg withcarodpplied oretiegt | s
invention for covering a platen of a machine that perforns

chem cai - MREIEHHICRICHSS bpradseblaht, td pREVEMERIFS frémfssai Broddh §§&§t two

adj acent poli1shing pads. The conmpound pad conprises ‘a first pad Constructed
of a polishj L al e fd i f j ng at
eact " one: ahgEofiRichhh Blatehe HoWeer M2 toal AdudtorBh idferBF #PHHIR o7
relative tp the flat surfac | ong. an 20 .entire l,.ength of.the edge, and a
second pad'® MHBHP%&]'%*F%PMﬁB?%%qﬂaa'M'BW gnd re 8"§8£HFE9%§&9%W ng a
flat surface and having at |east one edge that is beveled and inclined at a
gener al | y fiexibiibnthahdearade) theipad's effedtiverilainess, end sebseauwenthndegredee | engt h
of the edge. The angle of the bevel ed edge of the second pad matches the

angl e of tthe fletnessedf wefpes thattare polisised ppthe pads. TBOs,JddalingGeadss with
conpl enentary manner, the bevel ed edges being in generally face-to-face

engagengent agpied l@dmtﬂd?h%mﬁ@ﬁﬁ antinadéqadte 'soRfiopf any applied bonding
material. A surface of the conmpound pad extends continuously through the
seam s Other objects and features of the present invention will be in part
apparent and in part pointed out hereinafter. Brief Description of the

Drawi ngs F o nii0 w of a conpound polishing pad of the present
io inventi | aten of a machine that perforns

First sectional pad RMGEENEEeUeEsl ablegioaBs fenias OLhe resenyaiotng w th-
a second pad in the process of the present invention; and is FIG 3 is an
secti onal mayweohoted the erovipioowf a procass farijeininglagsthes polishing pads to
15 form a larger pad for a machine that performs chemical-mechanical polishing of
silicon wafers; the provision of such a process that forms a pad that is uniformly
flat across the pad; the provision of such a process that forms a pad that is free
of applied bonding material; the provision of such a process that prevents iron
contamination of wafers; the provision of a polishing pad formed of at least two
20  adjacent polishing pads for covering a relatively large platen of a polishing
machine; and the provision of such a process and pad that are economical.
In general, a process of the present invention for joining together a

first polishing pad with a second polishing pad to form a larger pad for a

machine that performs chemical-mechanical polishing of silicon wafers



pads. Corres'pondi ng reference characters indicate corresponding parts

t hroughout the views of the draw ngs. 3 D JUL 2~3 WO 00l 48788

PCT/ USOO 02612 5 Detail ed Description of the Preferred Em$Bidn28Referring
now to the drawings and in particular to Fig. |, a conpound polishing pad
formed of two adjacent sections of pad for covering a platen of a machine
that perforns chem cal - nechani cal polishing of silicon wafers is indicated

Porm of Xn@%'néﬁ?%sr?"a&“ﬁc? B PRl O3ae h p3nire %1 G Seb T RETRE e’
T4 of “t he PRPUTRes SR BRr RGO Bt HCCHRIAA RYeTies norinOLRS TESkPdth | nnr

di aneter 16 of the pad approxi mates an inner di aneter of the platen. The
pad 10 pol ¢reAtiBg anqveslapuagiens Thefirst and seconseadagse sisnuliaresuslyiGutt he
presence of a polishing 10 fluid, typically while the platen and wafers
rotate in thpogaogh tnethéim.mlapcragion'ltbéoma first ¢ut exdgecorpthenfirsppad ahdrared by
joining at a seam 18 a first sectional pad 20 and a second sectional pad

22. I'n 4 hesgyonidesutedgerdipthe®itiond g,  THE steprst i dor’l in@fist pads 20, 22

are joined at the seam 18 | ocated substantially along a di aneter28 of t he

annul ar_ci 8:?%& o?-.?thaH% \h%rral dl @pésn‘é%'asé Qi &u#@c‘é oh*iﬁatcé’f}Bﬁ%@ggg $0 15

may be fornme y 10|n| er any nu ecti ona any shape

to forma conbin at appr ox tes sha ten. .l.n the

bref or req SR HEn OVEanhaéH&g?%HEH‘B g Buag RlefHief e BRistifash ng

mat eri al, such as a pol yurethane |rrpregnat ed poI ester felt, having a

t hi ckness machisen thereby sppingpthedfirstrgnd sacond eﬁVS@)ﬁﬁoﬁ?théeﬁﬂWBﬁd is
coated with an adhesive backing which is overl aid with a covering such as a
2 0 gl assydipsgiion tolishibit passage abthe palishingofiuid bietweern the first amteeserd i onal
pads 20, 22 have a general shape of an annular sem -circle 24, as seen in
Fig. 210 W ¢ut exiges| atHevstiapesnafithe fitstighd’sedonatcut edges are asinpldmentapyret er 28
defining an end of the sem -circle shape. If sectional pads 20, 22 are

suppl i ed 'Thé‘flfs‘?‘éhﬁ%ébﬁﬂ cﬁhéegeg’gré‘ﬁroﬂﬁﬁ‘(%tb %nﬁbﬁem%n?rarﬁfth%rﬂrs

non-sem -ci rcul ar shape ds are trinmmed wt 30 JuL 20

chapo 24, Fi0 E?é’?% ggeegg?q%még At e STl b8dond Ol oudicod B 487 Bbofd joie

initially slightly oversized relative to the platen. For 2000mm di anet er
pads, the Q‘l"?cﬁ Qé%&?ends about 40mm past the diameter 28 of the

sem -circle 24 an outer dianeter 32 of the sem-circle 24 is about 25mm

| arger than the pl atlsranotheraspect 5 gampatind podishiog padtafithe pregenthe
sem-circle is about 6mm snaller than an inner dianmeter of the platen. The
at t achrsent ingéntisrcfor cogeripgdplaten of2a machine thabperf@msclzerkical-prechanicab
process according to the present invention for joining together the

sectional paRhidPof ShidBr \hﬁférgr%rmeﬁwmtmaﬂ%ceﬁhﬁo%mﬁ?éédgeg' ns by

laying the first sectional pad 20 on a 10 surface of the platen. The first

pad Is carghdbbinpbBindipad Ainprites’s At PatttdnliticlddtorsfBblishind friaterial,
the first pad having a flat surface and having at least one edge that is beveled
and inclined at a generally uniform angle relative to the flat surface along an
20  entire length of the edge, and a second pad constructed of the polishing
material, the second pad having a flat surface and having at least one edge that
is beveled and inclined at a generally uniform angle relative to the flat surface
along an entire length of the edge. The angle of the beveled edge of the

second pad matches the angle of the beveled edge of the first pad in a



24 of the pad 20 is aligned with the circle of the platen. The first pad 20
is secured to the platen by sequentially lifting small se tq/&LS of the pad,
renpving a section of the glassy paper to expose the adheSi'vey A8 | over | ng
‘the section of pad to the platen while carefully avoiding gaps or bubbl es
bet ween the pad and platen. The first pad 20 adheres to the 15 platen after
gently pressing the pad against the platen using a roller or by hand. The
smal | strip 26 of the first pad 20 that extends beyond the dianeter 28

defi ni ng ca@piaraedtary manser theibeyeledadges beingpn gepellydacetedacehe strip is
not adhered to the platen. The second pad 22 is laid on the surface of the
pl at en, akhgagement and jeined ddgathemat 4 seandteensf ameappliedbondiigso that a
portion of the second pad overlies a portion of the first pad 20, creating
an 2 0 oveydtefall 99saAaddof he éd?ﬁﬂ@tﬁﬁd Péﬂ%&teﬁf&%ﬂdﬁﬂbusl&hﬁrd@@%&h@, 22 are
sized and | ocated so that a width Wor the overlap region 36 1s between 50
and 80mMm ta.géma 2000mm di aneter pad 10. Overl ap regions of other sizes are
envi si one 0 be within the scope of this invention. d assy paper covering
t he adhesive backing,.pf the seco ad 22 is carefully remyed,. exposing
the adhesive so thag’tﬁﬁ'eO‘%J&Ef?nﬂ‘@EgF@?%'&ﬁé%ééePBG%%"b%%‘ﬁ'@ﬁ Vﬂﬁ’&r'n ly WO
00/ 48788 7 30 JUL 2003 PCTI US00/ 02612 pressing the pad agai nst the platen,
in the saRBPantandds papPaiptesioeroivaftehe portion of the second pad 22 in
the overlap region 36 is not pressed, so that portion is not adhered to the
pl aten. The inner and outer circunferences of the pads 20, 22 are trinmmed
to match the inner and outer circunferences of the platen. 5 The first and

second pag@gsie?Desddptivreofthle DawiRgs overl ap regi on 36 using a sharp knife or

other cutiing inplement. The step of cutting is generally done in a

straight Line, alon he :di f ol t a
¢16n¢ iglh ‘%[ev?éf 8'co Lﬁ@%@gg@' %fd tSLﬂ% ;rr%@gnﬁ

fixed angle of inclination relative to the sur e platen. A

20, 24555 RgAN TR SolchPp & IR St B g MakrtorRls st ElneRR R °G°

the first Cﬁéﬁ' th?t_,extenc}s across the other half of the pads. A straight
edge or gBPHRNIPGHf sjlicopWaters: |y used as an aid for cutting generally

strai ght lines. Each cut 40, 42 severs a piece of the first pad 20 and

si nul t aneousl y sevefdGa2ps eqéanview ef 8 ficsfragchanalazad indhetgeneralmmiiapeng
extent of the pads, the pieces being approximately equal to the strips 26
in the ovef haeniegictfordoiningawith iacsguadd gdtkintthe.proggsscef the,predentsever ed

pi eces have wi dth between 15 25 and 38nm for a 2000nm di aneter pad. The
step of cidvdntignt 8§gpads fornms a first cut edge 44 on the first pad ZO and
a second cut edge 46 on the second pad 22. The cutting inplenent is held at
the geperally uniforgira k: i i 3 i .

duri nggcutti ng, there y@’]g%r%rqg%:hpﬁéf @%scﬁggu&/eggggé%jﬁ5ﬁ%fl{#§n§§%cg’gacut
edge 46 at _the fixed angle 38 for an entire length of a 2 0 cut. As seen in
Fig. 3, tr‘?@dPi rst and second cut edges 44, 46 have shapes which are

conpl enentary, since the edges are sinmultaneously formed by the sane
cutting notion, and GQIEeRAGEINGFeferpneerchargcters indigate cafreshonging rasten
other. In the preferred enbodi ment, the angle of inclination 38 is between
45 and 60 toregpghest thel vdews of the drawihgat surface of the pad 10 to form
bevel ed edges 44, 46.



WD 001 48788°8 3 0 JU . 2003 PCT/ US00/ 02612 The orientation of the angle of
inclination 38 is selectively chosen to slope the edges 443 ¢#Quavgy; froma
di r ect i wip gofsgtgsavel 48 of polishing fluid on the pad 10. Himwssoms2and pads
are rotated in a first direction (such as clockw se), and wafer carriers
and polishing fluid generally rotate ig a second direction (such as counter
clockwi se) that is 5 opposite the first direction. The step of cutting is

done whiph&aiiacbbdkiBfoh BEtHeHrEfRred FrModifledthe first direction (i.e., a cut
edge extends froma pad s front, polishing side 50 to the platen generally
inthe first direcp] j 46 are sl oped
away fromthe expe%%tggqn(ﬁ ;}I-Jégﬁ %}%%5?\9{& %vef&mw%ros%‘;% Igé cf’ﬁ“&?'&’fo i nhi bit

passage of. fluid hetween the first and second cut edges, As a result, the
Pt AR A AP A 3R R T RO BSOS PSS BRIl SRS each
other. After cutting, the severed pieces are renoved, and the cut edges 44,
46 are Bhaspghormschemricgagechanical pokshing efisiligen wafersris inshictedgenerally ar K.
pressed agai nst the surface of the platen, which sinultaneously presses the
firg armheyolichitgpall 10dgaat ahd, gefbrallpghipedrin tHeoborranfiantagnvial ciele 12 @t | n the
preferred enbodi nent, the pads 20, 22 are pressed by 15 applying a force of
at | easicoBdidhdingBPredNidid witithe Qﬁfp'e\@lthéﬂﬁmeﬁQﬂot%ﬁswﬁmhrserq@eggg E&verfthk! ghtly

bond the first pad to the second The pol'yuret hane a yester of one

pad

pad nat |y bt i i i f the,.other d en

pr essedﬁ%%%tﬁg%ﬂ?eﬁ\a%ﬁ%é@néntg@%&%?b 3%?@%%5 e %%F'i dsl%i“ﬁ%r ﬂﬁ@ﬁ?%@?,’ t he
step of pressing . the pad , 22 together is typj.cally coppl i shed by
oper at i /99 &R é‘“??géfﬁ“?ﬁ;’-grt ]&S‘ﬁﬁgg Qa‘f ﬁ%pr-s’b‘ﬂ&tesrﬂndf"é% @HFtﬁé?fa‘g‘ﬁ Bﬂg’ﬂo Jhspad
platen. For single side polishing nmachines, the step of pressing the pads
20, 22 tlogelibhkss shopniyeafarsvehemit srrubbsdagamspwrieshinthe presenceof a pohshing ool
agai nst the pads and platen. In practice, the seans 18 forned by this

pr aeess fRikE tyysitalyi whikd thePlatth end MappsIrdatp dwlsppddite hectiom@pound pad 10 is
flee of any applied bonding material, and the WD 00148788 9 3 0 Jug 2003

PCT/ US00/ 02612 padpy ; SRR WRf; L sy | r rust
t hrough the cut i g“%eﬁ’rﬁagﬂ‘gg&%ng‘gﬁﬁgg has g38%‘%§ﬂn§‘s"fﬂr%@’f5o whi ch

ext ends _continu t hr ou t he se [ niformy flat.an ap_poljsh

vt ors ctgnat ) v A R pecRind T2, T R Pl e Bpisp R o PP e

pol i shing machi pes, the process,i rfornmed at | east once 5 to forma

pol i shi ﬁ@oﬁﬁée%wnﬁa’a@@\%ﬁﬁﬁlﬁm‘“’a\ﬁg eﬁF%R’elg,]" J?@S%B@&ﬂﬂ’%% | east once
to forma polishing pad 10 for covering an upper platen, thereby providing
pads f odidmetér 38 efitbesnmianrcitchel2.oHopkverett js etvesiemast thatrthe corapeund®ad 28 ar e

pl aced on the |l ower platen with adhesive side facing up. After the gl assy
paper phlastfomBedBE Idiniglgitegabitet!aag nafnber dthe2ctigiia pady Gl shapeltovaned unti |
the sectional pads 20, 22 adhere to the upper platen. The step of 10

cut {1 NgobipdRH ad ik bfprofindtbeh sape o U1l AL BicttredWHhbdiiithbrthch N 2

general 'y upwa

sectional pad is constructed of a polishing material, such as a polyurethane impregnated
polyester felt, having a thickness between 1.5 and 2.0 mm. Typically, an underside of
each pad is coated with an adhesive backing which is overlaid with a covering such as a
20  glassy paper that is removable to expose the adhesive.
The sectional pads 20, 22 have a general shape of an annular semi-circle 24,
as seen in Fig. 2, with a relatively small strip 26 that extends past the diameter 28 defining
an end of the semi-circle shape. If sectional pads 20, 22 are supplied in a rectangular

shape 30 as shown in Fig. 2 or other non-semi-circular shape, the pads are trimmed with a



direction. in view of the above, it will be seen that the several objects
of the invention are achieved and other advantageous resulg¢s @ptggped. As
vari ouswehemMaess coul d be made in the above wi t hout depar tpiCrguSoo/oreiz he 15
scope of the invention, it is intended that ail matter contained in the
above description and shown in the accogpanying draw ngs shall be
interpreted as illustrative and not in a limting sense. 3 0Ju ~ 10
VWHAT | S todl ? i d1O L t i hshing pad
(20) it HaoAE Sar todh toRPUBRRASEGriPkitpRge. RHTaCLe R Ik o RRNAD",

machi ne t hat ,perfor chem.cal - ani cal polishing of sillco fers,
the proc elgsghg E%LF Bﬁéé 9 g?/}nﬁtéﬁb' ﬁqﬁﬁ&{ V3P ei?b‘vﬁé%lgti%ﬁte’bni: I SPeRe;

| aying a second pad (22) on the_ surface so that a portion of the second pad
over | i es Hameter pass, the sifp26 extepdsabeut 40mampasidhediametar 28 pf thagenn-cirgk) 24,

simul taneously cutting through the first and second pads in the overlap 1 o
regi on t anfantendarhétes32 ofithesdppd-cirals 24 asrattoe 2 Srnmdargen thaanke plataciiameten)t edge
(46) on the second pad, the first and second cut edges havi ng shapes which
are gonplapdentiae diancenieoLihe stfpcisdlen dbucshhishfillesttda AR ihrkr didndtéitor
direction that is generally opposite to a second direction that a polishing
fluid istﬁﬁgﬁ ed to nove on a surface of the pad during operation of said
pol i shi ng chine) 1 s thereby sloping the first and second cut edges (44)
46) away fromthe co irection.to, inhihi sage . the pol.i shing
fluid between the ?fl?es%lgaﬁﬂla‘e %%‘losﬁ%‘%h”@aggsiﬁ %iﬁ%ﬁgﬂb% ﬁé’r}fqﬁ?ﬁ"iﬁd second
cut edges into engagenent; and joining the first pad (20) to the second pad
(22) at tPHecess aasoTding tasthe present igveniiondergeining wacther thepectinnpl rads ko frgmng
material. 2. A process as set forth in claim1l wherein the step of cutting
i's done uls¢ lagges, compaung padyOe Mibetprdvesstheginsdydaying el frstetfionalpad 30 en af

i nclination 3 0 JUL 2003 11 (38) relative to the surface during cutting,

thengby fsarfidesr thé'Blatdn! StheCfirst SAUE cAréfhlly Iochtdd s the pRitéh fothardl8 Serhi¥@ici@t t he
axed angle for an entire length of a cut. 3. A process as set forth in

xed angle for gth of a | rthiin
(38) " bei A6 SRl SaBRael yfitighe A1 3 he BRI, Yok Bk 1R D0: Sotbed BT T "
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paper to expose the adhesive, and lowering the section of pad to the platen while carefully
avoiding gaps or bubbles between the pad and platen. The first pad 20 adheres to the

15 platen after gently pressing the pad against the platen using a roller or by hand. The small
strip 26 of the first pad 20 that extends beyond the diameter 28 defining the end of the
semi-circle 24 is not pressed, so that the strip is not adhered to the platen. The second pad
22 is laid on the surface of the platen, aligned with the platen and located as seen in Fig. 1
so that a portion of the second pad overlies a portion of the first pad 20, creating an

20 overlap region 36. In the preferred embodiment, the pads 20, 22 are sized and located so
that a width W of the overlap region 36 is between 50 and 80mm for a 2000mm diameter
pad 10. Overlap regions of other sizes are envisioned to be within the scope of this
invention. Glassy paper covering the adhesive backing of the second pad 22 is carefully

removed, exposing the adhesive so that the second pad adheres to the platen after gently



10 5. A process as set forth in claiml further conprising the step of

pressing-the first and second pads (20, 22) against the s an -
interval so thgt the first cut edge (44) on the first padl,% /oﬁh t he
conpl entR 3878 cond cut edge (46) on the second pad in a flat nanfer,
thereby joining the pads. 15 6. A procegs as set forth in claim5 wherein
the step of pressing is done while applying a force of at |east about 1500
dN for an interyal of at |east ab,oué one hour. 2 0 7. A process as set
forth i n EFPERE hede pgrAstRED BBBLae FaayBRsE A6 thefirst Rakt0. cFhsbartion of m a
polishing pad (10) for covering a |ower surface of a double-side polishing
machi ne, taadedondipag@3tintheavetlemesgionnifais not Wressed ssotbat prirtiony is nag adhered to~i 12
pad (10) for covering an upper surface of the machine, thereby to provide
pads for thepteirTieciaserdndtduer chcithfeeences oAb pads2(s 22 areeimmed tdmafehc! ai m 1
wherein the step of laying a first s polishing pad (20) includes attaching
the fi rs"th??rﬁxetﬁnd@ﬁe?bﬁ’&ﬁ% n@égg)fftﬂ'éeplﬁbg_p of laying a second pad (22)

i ncl udes attaching the second pad to the surface generally adjacent the
first_pad. 9. A co upd i shi 0) for vering a. pl.aten of a
machithe 1 o that pg'fﬁ%ﬁﬁgQ@]%e%?%cg&dﬁ?@h%f%gppw&ﬁggﬁ?r@qggxo i3?ili§8}$ Yaf er s,
t he conpound pad forned of at Le?naSt ,}wo adj acent poli shj ng pads, the
conpound SHaM lauteariothes guttingamplement jThesisp %&%‘m&)@ts@aeraﬂy ORGIT Hraght
material, the first pad having a flat surface and having at |east one edge
(44) t hatlinesalong $hectiamntgr 28 0f i%n@umslar circiesl yené atd fiyedianglo ofiingligdtionr38 at i ve
to said flat surface along an entire I ength of the edge; and a second pad

(22) congthatieé ecthekuifhe ¢fahé plaicng Anfiiset 40 is inade BRE enendPatrdsa \vnehalf Jfl at
surface and having at | east one edge (46) that is beveled and inclined at a

general | xhy%gr%?mt,%gﬁgg 26.35) aﬁrs%»% F eﬁ%"}e ?,nagxﬁia%e5+rﬁf cut Hﬁfigﬁ%?gé{![ag’igﬂe@@[it% 0

entire |l eng dge, the ang conplenentary angl e of

t he bevel gd.edge qf .the first pad: 0 ,.JU, 2003 the bevele dges
(4. 156) BRARGR, Bt hPads drRies PR Gnernalld chabd 2050 SPEs RRROE Bl Ror
a seam (18), free of any, applied bonding rr%t)ﬁer,i al,_a_ surface of the conpound
pad ext edyRinglycwesediasapaid ipr cuiting gencrally siraight lines; Eacipicat #9426V erg 2pagre( 10
of claim9 wherein the bevel ed edges (44, 46) are in registration with each
ot her.  ofthe first pad 20 and simultaneously severs a piece of the second pad 22 from the

remaining extent of the pads, the pieces being approximately equal to the strips 26 in the
overlap region 36 that lie past the cut. Typically, the severed pieces have width between
15 25 and 38mm for a 2000mm diameter pad.
The step of cutting the pads forms a first cut edge 44 on the first pad 20 and
a second cut edge 46 on the second pad 22. The cutting implement is held at the generally
uniform angle of inclination 38 relative to the surface during cutting, thereby forming the
first cut edge 44 and the second cut edge 46 at the fixed angle 38 for an entire length of a
20  cut. As seeninFig. 3, the first and second cut edges 44, 46 have shapes which are
complementary, since the edges are simultaneously formed by the same cutting motion,
and the edges are generally in registration with each other. In the preferred embodiment,

the angle of inclination 38 is between 45 and 60 degrees relative to the flat surface of the

pad 10 to form beveled edges 44, 46.



11. The polishing pad (10) of claim9 wherein the first pad (20) and the
second pad (22) are shaped generally in the formof annul ar3 §edilc2808! es 10
(24), arowkds™®8n the conmpound pad is shaped general |y i nPCRAISOYPIGIN
annular circle (12), the seam (18) being |located substantially at a

di ameter (28) of the circle. 12. The pdishing pad (10) of claim9 wherein
the first pad (20) and the 15 second pad (22) are nade of pol yurethane and
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gdEbCYl r@gn/ GF‘ ngr @o f?é IsalxsXm]gq'ﬁb}ﬁx)les, the step of pressing the pads 20, 22 together

is typically accomplished by operating the machine to press the upper platen against the
20  lower platen. For single side polishing machines, the step of pressing the pads 20, 22
together may be done by pressing a polishing block or other tool against the pads and
platen.
In practice, the seams 18 formed by this process are not visible on the

compound pads 10. The compound pad 10 is free of any applied bonding material, and the
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5  to form a polishing pad 10 for covering a lower platen, and is repeated at least once to
form a polishing pad 10 for covering an upper platen, thereby providing pads for both
platens. For the top platen, the sectional pads 20, 22 are placed on the lower platen with
adhesive side facing up. After the glassy paper protective backing is peeled off, the upper
platen is lowered until the sectional pads 20, 22 adhere to the upper platen. The step of
10  cutting is done similar as that for the lower platen, but cutting in a generally upwardly
direction.
In view of the above, it will be seen that the several objects of the invention
are achieved and other advantageous results obtained.
As various changes could be made in the above without departing from the
15  scope of the invention, it is intended that all matter contained in the above description and

shown in the accompanying drawings shall be interpreted as illustrative and notin a

limiting sense.
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1. A process for joining together a first polishing pad (20) with a
second polishing pad (22) to form a larger pad (10) for a machine that performs
5 chemical-mechanical polishing of silicon wafers, the process comprising:
laying a first polishing pad (20) on a surface;
laying a second pad (22) on the surface so that a portion of the second
pad overlies a portion of the first pad, creating an overfap region (36);
simultaneously cutting through the first and second pads in the overlap

10 region to form a first cut edge (44) on the first pad and a second cut edge (46)
on the second pad, the first and second cut edges having shapes which are
complementary, and wherein the step of cutting is done in a first direction that is
generally opposite to a second direction that a polishing fluid is expected to
move on a surface of the pad during operation of said polishing machine,

15 thereby sloping the first and second cut edges (44, 46) away from the second
direction to inhibit passage of the polishing fluid between the first and second
cut edges;

bringing the first and second cut edges into engagement; and
joining the first pad (20) to the second pad (22) at the first and second

20 cut edges free of any applied bonding material.

2. A process as set forth in claim 1 wherein the step of cutting is

done using a cutting implement held at a generally uniform angle of inclination
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3. A process as set forth in claim 2 wherein the step of cutting is

5 done with the angle of inclination (38) being an acute angle.

4. A process as set forth in claim 2 where the angle of inclination

(38) is between 45 and 60 degrees relative to the surface.

10 5. A process as set forth in claim 1 further comprising the step of
pressing the first and second pads (20, 22) against the surface for an interval so
that the first cut edge (44) on the first pad bonds with the complementary

second cut edge (46) on the second pad in a flat manner, thereby joining the

pads.
15
6. A process as set forth in claim 5 wherein the step of pressing is
done while applying a force of at least about 1500 dN for an interval of at least
about one hour.
20 7. A process as set forth in claim 1 wherein the process is performed

at least once to form a polishing pad (10) for covering a lower surface of a

double-side polishing machine, and is repeated at least once to form a polishing
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laying a second pad (22) includes attaching the second pad to the surface

generally adjacent the first pad.

9. A compound polishing pad (10) for covering a platen of a machine
10 that performs chemical-mechanical polishing of silicon wafers, the compound
pad formed of at least two adjacent polishing pads, the compound pad
comprising:
a first pad (20) constructed of a polishing material, the first pad having a
flat surface and having at least one edge (44) that is beveled and inclined at a
15 generally uniform angle relative to said flat surface along an entire length of the
edge; and
a second pad (22) constructed of the polishing material, the second pad
having a flat surface and having at least one edge (46) that is beveled and
inclined at a generally uniform angle (38) relative to said flat surface along an
20 entire length of the edge, the angle being complementary to the angle of the

beveled edge of the first pad;
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11.  The polishing pad (10) of claim 9 wherein the first pad (20) and
the second pad (22) are shaped generally in the form of annular semicircles
10 (24), and wherein the compound pad is shaped generally in the form an annular
circle (12), the seam (18) being located substantially at a diameter (28) of the

circle.

12.  The polishing pad (10) of claim 9 wherein the first pad (20) and the

15 second pad (22) are made of polyurethane and polyester.



