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Satoru Sato

Kazunaru Osawa Background of the Invention This invention relates to a
polishing pad for and a nmethod of polishing a notch forned on the
circunferential edge part of a sem conductor waf er or a to

device wafer (hereinafter sinply referred to as "wafer"” vmmmm ﬂ”w

pl ates intended to serve as the base plate of a sem conductor eJ n
produced by slicing and thereafter oI|sh| ng an ingot of m)nocrys a line Si
or GaP. In order to indi cQLISEHNG PAD) AND METHOLrystal | in n a
U-shaped or V-shaped notch is usually provided on its edge. @m%mm, mmto
renmove the irregularly shaped chi pping portions along its e

chanfering process is al so canvemarsut HHsaiagoi@an@dge. For f or ni*aegooer

semi conduct or el ement on the surface ofawmalato wafer, a filmformng and

et ching technol ogy such as sputtering, Ka¥naridDsawwahi ng i s enployed to form
an insulating film an electrode wiring filmand a 20 sem conductor filmin
a layered structure to produce a multi-layered wiring structure. If the
surface quctkgrvunﬂolfllmmvlenﬁmhi ch serves as the base | ayer of such a

lti-| d t t high t
nccur at of y. par WSRveRGn GRaiFt (9o golEhBekad rands hod B RetEbnge st acked
ther eon anghchfined% P36 EhekmfEbAMIORASN oI Pledfo gapwo@tﬁa@p%rs& eps ey

even be forne suc a situation. they are y to cause short

ci rcuilg s, séhondutecevik wafenthet¢inafiel sisipdyirefbieed veas twefer'dr e forned or
etched. Mreover, when the filns of a wafer are stacked, extra portions

cal | ed sags arWﬂf%liﬁalaI%/ thin nplatesr dntended etocseeyenfasr &he i baseaplate efich as t he

3 f I f of th
PPt or SthicRRGucsl SRRt P uReE PP 3 Hineanc B ke gt bRfiEh B dn Fgot of ¢ 1oy
are |ikel )h&dbcij%ltahhﬂé Sivot fcaifvmer&ér%%uﬁ@ase W Gfeltdth VRURS ciry‘étallﬁﬁélg

transported and thereby generate dust particles. Such dust particles are
| i kel y toaljighmsntitat UI‘ShilpadeerﬂhaPﬂ!dl nptoh isi usually pm&tdefdl ontitsnedgear In cl es

are Ilkely 0 becone attached o ce . of th il tQ 5 contam nate
the wdf er 0% faocéelaﬂ&et & Srepulayly. ahaded (Bfipis matfions albng Jsapddh Anove.
This is V"@M &tlhﬁlso‘acqﬁx‘?ecﬁ%féﬁﬂgﬁﬂé ers are polished whenever a

fllmlsforrre er to poli a not 2d on the circunferenti al
edge portion oFoafdmhﬁga sémitandbeton elempant dmthmsmfhcethfes@ga vpmﬁerla)n of a
di sk-shaped poI i shing lo pad into the notch on the wafer acg rotate the

pol i shi ngfilm ommgeaﬁde%tshlng technalagy gpph ysnipudtesingy (At anchie éﬁper sed
abradi ng par ggbfécgsttot %H}eaﬁo%&% rllﬂnpetawe%ge fioQe e@&gn on.f &
C as a a

poI ishingp an hé not |'0S€d T'n panese ayl ng Open
No. 20Q0- 28e8@iénductor film in a layered structure to produce a multl-layered wiring

structure.

If the surface quality of the film which serves as the base layer of such a
multi-layered structure is not high enough or if its surfaces are not accurately
parallel, the quality of the surfaces of the films to be stacked thereon and their

25 parallel relationship cannot be accurate and steps may even be formed in such a
situation. Since they are likely to cause short circuits, the surfaces of films are
polished whenever they are formed or etched.

Moreover, when the films of a wafer are stacked, extra portions called
sags are usually formed around the circumferential areas such as the upper

30 surface, the edge surface and the lower surface of the circumferential edge
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According to this prior art technol ogy, however, the disk-shaped 15
polishing pad is made of a woven or non-woven cloth or a fiber material of
a woven or non-woven cloth hardened by nmeans of a synthetic resin. As such
a polishing pad is used to polish the notch of a wafer, its fibers becone
fluffy and this can cause many problens. For exanple, fluffy fibers may
break of f and generate dust particles which will float in the air, becone
deposited on the wafer 20 surface and contam nate it; broken fibers my
clog the liquid discharge systemof the polishing device, the polishing pad
wi | I becopertéut of aewatend Ifishgs ars stk l@fbngeycareelﬂqe;y tucollide wishidaviesy wor k

f I i i bl : dth h f | ef
w th 11 noarusties SR RS FoST IE Wi dfarbopra, o thetes: EEMGs0RkS i ng
pad. ' 25 3Ry, Vst &g ;Jalwale; hRNikdly it§ ggggfﬁfe@é&gﬁﬂ Rk §5 thOhirtdNd

invention'in view of the problens destri above to provide a new

pol i shi ngspchlflaating particlgsaire dikelygorbecbme ditachedihs thef sudfdce lof ahe fitmhtoon a
waf er can be polished stably for a long time w thout causing dust particles
to be genéea@waﬁﬁmwénﬁu@%a% t%éﬁ%!’@bﬁ s sherg cyeuiteps explaings not ch.

char hot er APBTF-horhEr R WHY BitlibkereRUSTTEUBE piyBd 51O AARER A5 ot

synt het i ¢ wiRsleRer®BEBRA licformed, hol der pl ates secured to both surfaces of the
center pad so as to expose circunferential portions of the center pad but
al so wherei n t leorderdapoliske amoith fesmedom thte ditrundferendial pdge pertiomcefimnal | y

S pr of or A0S Bt bt kB 1P ereE Hceqer RRFHAN 3 3 Ak RS ARABHEE | al s
used 191 HAA iHR e ARG on TEWaTE RAG o doRITE HE gl)_ﬁféslﬁfég HQHQ'?higpf;eEseﬁlgiits f oanmed

material s in the range of 10,um- 500,u m nes oaned

mat eri al iandisapphedng ashgey odnt2ining @ispdespdetrading particlep te ther adnitycti he
range of 40 - 90 degrees in the Shorge hardness scal e. 15 Foaned. uret hane

A
may pr ef eP8Breempthe edge partigneof Bierpelishing mag and the gotadniasglisclasdein f or med
on a ci rCm{gaq{eggi’lz%ktﬁgﬁg\ggﬁé%ﬂ%.2650?23 g7, a pol i shi ng pad enbodyi ng

this inve on as descr ove'is rotated and a circunferential portion

of its center paeordingi{d ith@l prictsatt adchrdlogy, hdonetel) @ disRsEgsedgai nst
it. Slurry having abrading particles dispersed therein is supplied 20 to a
cont adé pa@clishiag\pashist mede jof @uwpeer or ingn-woren glpthfortsh Sbeentateriagdaaf aand t he

notch. The wafer may further,.he tilted while the citcunferential portion of
the center"Pad ?rsn‘b‘i/'gsoév &d cﬁ}?"ﬂlg"atrﬂ%n%ggx W‘?%‘sp%équ W%ﬁ_ﬁc i lcls Assu""t"’fcgcae t he
edge surf apAsAg Jddeis RER ko ?Hﬁélﬁ&% Rbtch 8 aNPhRE. its'fibers HéESThE FRH dRYS 2
notch on a wafer to be polished in a stable manner 25 for a long tine

W t hout gdhiercani cagiselusanyp probleinss Eordexdemplgi Ayffyhfiberstmay bBedledbffDastri pti on
of the Drawin Figs. 1A and. 1B respectively a side view and front
vi ew of agﬁﬂ?‘i%ifh?hﬁ% Rasclesy ‘HQI ﬁ?ﬁtsmitEGQHt E?f?l?,m%aﬁpcﬁi“ﬁé.onl e 4D are

h a3 . . ] . . ted.
each 803 suffRCd Al @ntth@ii€ls, bickeh AIEEYALY He 1RAHE BRRLrMSRNBET ! ©

fittingly into a notch of a wafer having shape. Fig.

2 is a sclikerpolishiagdevidestheopolishing ipald will bevime defornngl an@olillshotge pad of

this i nven%i on nounted thereto. s Fig. 3Ais an enl arggd phot ograph of a

portion oRble istarBhewgthgaRplishineewerlctanmplang timg ipiastabls manesropndithen| ar ged

Dot TP hotll, B PEE g Alay®bBGets IR URAT el TRANS SR QTR fom B 21 ' €
rotation of the polishing pad. '
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Summary of the Invention

It is therefore an object of this invention in view of the problems described

above



1o0.As shown in Figs. 1A and 1B, a polishing pad 10 according to this
invention is conprised of a disk-shaped center pad 11 of a synthetic resin
material and hol der plates 12 affixed to both surfaces of this center pad
11 such that the circunferential edge part of the center pad 11 is exposed.
The sectional shape of the circunferential edge part of the center pad 11
is 15 determned so as to fit inside the notch of the wafer to be polished.
In other words, if the notch 21 of the wafer 20 is V-shaped as shown in
Fig. 1C, the circunferential e part of the center pad 11 is also

sect i onal tgpieddapaew aﬁhphmg png apdtapew podish mlgenaﬁ\fodr yzmeass of wiagled as

h E th t d 11l I
ecti onal AyRFERm R h IR B o Sone el FPR EredRE fiPtna 16
may be pr odpiass RYbb'SgeBGraQéH/ aﬁ&'v@fth@utt cmwge@&at&pﬂmksoay bedeft BNtk

synthetic resin material into the disk-sh of the center pad 11 and then
af fi xi ng mitchdi sk- shaped hol der plates 12 vmth a smaller dianeter than the

t d 11 bot h f th t d 11, Th t d 11
bo ol dod such? RS shmé”éqqi‘ewi?pém&ﬁf?& ionass diskisBabed ARdLERg B8 dosi od
secti onal cﬁmef%r%a&mso Oa\é’ncdng%ﬂi.ﬁgearlg%sh- gegﬁée}@efrg?élal\sg'ays AhBaL | ng

means such as a knife may’ be us een nol ded

to refor mrédin matedalndmt Bﬁlﬂbﬁbla@&]@cﬁ%d td)BoﬂNExﬁfafcéﬁoﬂﬂfél dedterspfet soasl
shape. 4 Known ki nds of synthetic resin such as urethanes and pol yesters

may be usée e@pose W@Cpmfwgéabfpowm@ iofivibet teer padnbut rals whereir ithe s may

The. cont oFipim e et PR O U kR SEA BT S0 P ALp T B

cont i nyougnderable RO The hotdh, i t [ s ch air
bubbl es may lge |en t he rar?ge ofﬁlfg%@?nl?gm {Eh@e&*% Srgll?st(%at thééE)éﬁth\g%‘lb‘ng

parti cl es reiis ppateridl and tahfoasiedr materia) ib@sed ffor tlentdntepad. tTrer meiagél' he

har dness of the f d terial is preferably . in the range of 25 -

degr ees . TR ARG PRI o8 Shia Ramba AR &0 ee‘faé‘lgsﬁl?goﬁmt‘ﬁesopé‘nge of

40 - 90 degr e e 1 JsS n 25
t%% Fhe- arﬁngg dofrﬁilé gd %at%ﬁgl &SAL a’?\f" é) 89 gl #8 de%%tfs

degr ees, e cen ecolre dari

process amgorers: aﬁaﬁb]g mftheoﬁdngﬁfemm +hap aegrebs Zhltné Shb@ H@xldeiess? A gehlef Or m y.
If the hardness of the center pad 11 is greater than 95 degrees,
excessbvelFpaedgaetiranesnaeptaferablyshe wsidyas the gjeameda sadérialhe abr adi ng

particles in the sliir!rxghg%r ed onto the not nnot be apsorhed and

c
hence the not ch92R° d PR A CYEg r%‘lﬁ%@ﬁﬁﬁé’ofti’fg‘ﬂ f¥Rer on the
ci rcunf er gl lﬁjhn% red first
on an aff| é\g t % Flé%m fcgl\}l\n%hﬁg&@(ﬁ{ a.%gle nf%d%o?{eé%o@g%?ﬁ??

shown) of cackmﬁamnﬁah}iomiﬁm dfentweaﬂext padté@ﬁtﬁrkgﬂl via§ezted?htd dhé nofdhadnd on the
surface of the_table 13 such that the notch 21 is on the side of 20 the

pol i shi ng pﬁ%ﬁ&e@_@gam&tt Shuey having pbrasling partislesdispersed thpsainsis supplied be
rotatapl e th n\ffcrtédagﬂi #eBHGhb %m?ﬁ@ér%ﬂnhf‘ Sitnddd &%tde‘?@e(r néﬁcﬁéﬁg\% 1 or

r2. The po I'S connec toa g riving neans of a
known Ki nd\owch Hee waf@@ihdy Altthade tileed WhikaHe bﬁc@ﬁfér&ﬁﬁﬁ%rbﬁh%ﬂhé vi ng
means. Next, a transporti ng nmeans gnot shown) of a known Kind such as a
bal | screwenter gadds pr@5e¢mto tlenotc tgmush&mppenqum thelvidgg spafdcd 0 or
the table %‘ﬁtﬁolas to I tin %K inserted and press the circunferenti al
edge port & F(f‘ﬁ%”t}’é 8t° B?‘fd“ $%of the polishing pad 10 into the notch 21
and slurry hav ﬂg{s hr ough
a nozzle 14. to@ﬁﬁﬁ?ggﬂ%%gﬂcﬁ%ﬁmﬁgﬁ? |rcﬁn§er enﬁtgPHaSgle}portl on
of thescerfora lqrertimhé witlbutigeneratinly diikt particldshatd démaging thetnolcki21 of t he
wafer 20 is polished. Wile the circunferential edge portion of the center
pad 11 of the polishing pad 10 is kept being pressed into the notch 21, the

waf er 20 Bt Pfask J: t’ioeig -t'ﬂte(br'ﬁw positions as indicated by doubl e- headed
arrow R f rface, the edge surface and the | ower

surface 5 of tnrﬁ%fnqt,acfanalm\/é&teefesﬁéct@@l)aqugﬂ@svﬁw 4hidoR @eh@vRed dfyam Xi ng
a di spersant such as glycols and al cohols to water, having abrading

parti cl es polishimgs pad t ¢mbedyingi this invention, and Figs. 1C and 1D are each a
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used as the slurry. The abrading particles may be particles of one or nore
ki nds such as silica, ceria and alum na, having an average di aneter of
20nm 200nm 1o A reaction liquid adapted to react chemically with the sags
formed at the notch, containing a substance appropriately selected from
pot assi um hydr oxi de, sodi um hydroxi de, anmoni um hydroxi de, tetranethyl
anmoni um hydroxi de, fluoric acid, fluorides, iron nitrate, potassium

i odate, glycine, quinaldinic acid, hydrogen peroxide and benzotriazol, may
al so be added to the slurry. 1s The invention is explained next by way of

Test and eeatisanl siew ehitenpircusnferpadial Edgampant wlbnansertedafittinghy indo wrohetped
notch forned on the .circ erenti al e portion of a silicon wafer were
pol i shed g‘ge&aggrnlba\pggﬂ#géqengg%ogﬁfﬁ%pg. shape 20 of the notch was that of
an equil ateral [ Ik A3 I : | : .0y oduci n
q Fig. 2239 SchiintdticRaY vide! ot aofaooﬁq\ylggtaebﬁ'eq{gvﬁgg% Bl 0duci ng

a polishing pad®nbodying this invention, p her uret

(product padeftlyisieventionB8unted.thasdtolr ed by M tsui Kagaku Co.) maintai ned
at 80C and 3, 3' -di ch| oro-4, 4" -di am no-di phenyl met hane 25 with pure water (1
wei ght 599 addebiigafd Weimeniarged photegraphcafa postion ofta pelidrng padiaf Test 100: 19.

The m xtu hys tal .Was pour ed i nt nol aving a cylindrically
shaped c a\rlf:’?(?%lpi% & %?Ibalalangg f%%rwtﬁ%ra‘ﬁﬁﬁrgga@q}?g?%fgﬁgc?qm qrﬁop I?g 4R ure of
nol d ﬂoo‘ﬁ)ad“d?to%gﬁ%o‘iﬁiﬁiﬁpl@p' ded foamed product thus obtained was then
removed fromthe nold and left for 6 days at a roomtenperature to

obtain a foaned body (of foaned urethane) of a cylindrical shape with
radi us abﬁt .501 This f d body was sliced to a thickness of 4mm and
its circu L cut in the shape of the notch to

V
pr odu a di skaghgpsidn fina e neR P 'ﬁﬁ'%i 5 : t Ri:ckness =
4mm) . ciﬂol der plAgt es of @ag‘%‘sqlAS%Hrr% %e’r gd%(?]ﬁ X Ijtég E%t?qﬂg(?tﬁlﬁgggsﬁg this
f oamed ur énvemidnpisdcomphisédaif a tdislcshaped eeei ipald tgf Payntmticwasind be
exposed by 48mmto ﬁr oduce a ;l)ol i shing pad of Text Exanple. The average
di anet er &raterigl and heldep plates,12 pffixed 4 heth snofaces of thisdcenter pad ¥hsueh was 55

degrees in r rdness A s . Fig. 3A,is an enlarged so photograph
of a port iﬂé#lg? a} %&pf)% p@%q@eggg?@tﬁ?&?@ggﬁghg ?’??L?ge%'r oduced. Polishing
of a notched edue sé¢tidnalshapRSofahé tirédm@stbnfiflidgeipaRSofitie ottt Pad 11 is
15  determined so as to fit inside the notch of the wafer to be polished. In other
words, if the notch 21 of the wafer 20 is V-shaped as shown in Fig. 1C, the

circumferential edge part of the center pad 11 is also sectionally V-shaped, and if
the notch 21 of the wafer 20 is U-shaped as shown in Fig. 1D, the circumferential
edge part of the center pad 11 is also sectionally U-shaped.

20 The polishing pad 10 as shown in Figs. 1A and 1B may be produced by
using any prior art molding technology to form a synthetic resin material into the
disk-shape of the center pad 11 and then affixing the disk-shaped holder plates
12 with a smaller diameter than the center pad 11 on both surfaces of the center
pad 11. The center pad 11 may be molded such that its circumferential edgé

25 portion will have a desired sectional shape such as shown in Fig. 1C or 1D.
Alternatively, a paring means such as a knife may be used after the center pad 11
has been molded to reform its circumferential edge portion into the desired

sectional shape.



the speed of rotation of the polishing pad under the conditions shown in
Table 1. After each polishing process, the conditions of the polishing pad
and the polished notched edge surface were observed. Each polishing process
was 15 carried out by rotating the polishing bad in a vertical plane,
securing a wafer on a horizontal plane, noving the wafer thus secured
towards the polishing pad, fittingly inserting and pressing the
circunferential portion of the center pad of the polishing pad into the
notch and supplying slurry with abrading particles dispersed therein to the
contact part b kingls of isynthetie resin isuth pour¢thanest andhpolyesteshray head and
the notch. Table Process No 34Rot at i onal eed of the pol.ishing pad (
m) 500600788 ok%l it RUTHO58 186 F8 %0 SBBEME: ur Ff?gmfgipﬂﬁﬂr‘at% terials” may

(cc/ m nut %})éﬂ%ﬁ%ﬂ@lgpﬁ’é uSE Y the FyniiRae) AHO MG A P! th! fRlentibAYi P
silica (10 I'ght %) wth average dianmeter 70run in 25 water adjusted to
pH 10. 0 wicetteppadd3imay tomiprse fhamedsuretecshedmvinppirslepengent or Continuoson

Exanpl e A comerci al |y avail abl e pad (product nane SUBA400 manufactured by
RODEL &o. pirgheRhlesin 1y intexipkghhe akerage siamalsy of sechair biblesmayrbmin resin 5
to thereb n I be u r n-woven ¢l ot h,with urethane
resin vvas)ﬁlljéls]ggcfgéesoé@%‘ent égogiﬁ{and&%?l ﬁ‘ﬁghbé;%’rsa | r%Ppa(f?egfdlff)‘%{ﬂ%(?!Hé&)ﬁ\e .
Exanpl €. Thir o)l Be eFRt9erRS helR e ftfin A THeChd K €ss! é;&eﬂéafagnféurﬁaferms (radius
= 200mm and thi ckness = 4 as the center pad of the aforenentioned Test
Exanpl e ampdeferdtdgiin ghatrasgeref 25 st 195| degrgessinc tivecShdre hardnésst A ssalef aeks t o

obtain the polishi ngLyp.ad of 10 Con&ari son Exanple. Fig. 3B is an enl arged
phot ogr apfee Rrefsablydn the range pbtl sni9HflegaersorIf thenbardnesm obthgrpenter Thi s

Phe sairo- eBRatt Fois da ohdearst, 1h cBRGR 4, IF Bendi 1o BREf dfeBf | ching.
pad and t Y 4 poRShiNg Prb&ds GHASnSPbRCST PEEHINP AR HELh 21 of the wafer
20 uniformly. If the hardness of the center pad 11 is greater than 95 degrees,
excessively large pressure by relatively large ones of the abrading particles in the
slurry exerted onto the notch 21 cannot be absorbed and hence the notch 21 may
15  become damaged.
For polishing the notch 21 on the circumferential edge portion of the wafer
20, the wafer 20 is secured first on an affixing table 13, as shown in Fig.2. An air-
suction means (not shown) of a known kind may be used to keep the wafer 20
horizontally on the surface of the table 13 such that the notch 21 is on the side of
20 the polishing pad 10. Next, th-e polishing pad 10 thus arranged so as to be
rotatable in a vertical plane is rotated in the direction of arrow rl or r2. The
polishing pad 10 is connected to a driving means (not shown) of a known kind
such as a motor and can be rotated by activating this driving means. Next, a
transporting means (not shown) of a known kind such as a ball screw or an air
.25 cylinder is used to move the polishing pad 10 or the table 13 so as to be fittingly
inserted and press the circumferential edge portion of the center pad 11 of the
polishing pad 10 into the notch 21 and slurry having abrading particles dispersed
therein is supplied through a nozzle 14 to the contacting part between the

circumferential edge portion of the center pad 11 and the notch 21 such that the
5



15 Results of Conparison The results of Test and Conpari son Exanpl es were
conpared. After the polishing, the polishing pad of Conpari son Exanpl e was
found to have its fiber structure broken and fluffy and its circunferenti al
portions deforned. The 20 broken fluffy fibers were also seen to have
attached to the surface of the wafer. Wth the polishing pad enbodying this
I nvention, by contrast, there were no fluffs, no deformation of the pad and
there was no contam nation on the surface of the wafer. As for the
condition of the notched edge surfaces of the wafer after the 25 polishing,

| i near rrannglwﬂélr ef theewafen 20He poliskad. | Wrhilsf thetizpuindfarepftial hégeppdrtmn of

Conpari so no re observed a e d edge
surf aces er‘ée rrPMBF#?%ﬂ”F’H‘g@%‘{f% emg PreWFé{] r&é‘i tﬁég(i .
di sk-shap f W Fri=Tol

portion o?qea%rezrvmgg'ﬂ(fs ?%gggﬁgaadﬁ%%nprlglr{gh&gé&%gfﬂ ape center
pad of a symowhBtfor plohslnmgrthé enplpaf sudace, Hod elbge mlﬁoesambtherledret euffate
surfaces of said center pad so as to expose circunferential portions of
cent er5pa6 thepoich 2lcunf erent i al portion of said center pad being

sectional ly Sops S rtable in o said notch. 10 2.
The polishing pa %gpﬁggﬁal‘iﬁefuvﬁgruel giéll%gle@ﬁil Here Pe PR TN S s a
foamed reglyro®Nang allébHoRNtE wAtad &Qﬁ? abARliAg fRRAEIEs MY RYécd thedein] &

pol i shing pad of claim2 wherein said foane rrat erial has air bubbles with

an aver agased asrthesslunry. The, abradinggGoticles maylhe partitles ofohe 9!:1 mmayegdandof cl ai m
n'the SHaNEh AP ERETA ELABmiB, hang N SRTAES AT 2 A 2 2A0Rei n o d
foamed, mitsefdalioh Yiquid adapted to react chemically with the sags formed at the notch,

containing a substance appropriately selected from potassium hydroxide,

sodium hydroxide, ammonium hydroxide, tetramethyl ammonium hydroxide,

fluoric acid, fluorides, iron nitrate, potassium iodate, glycine, quinaldinic acid,

hydrogen peroxide and benzotriazol, may also be added to the slurry.

15 The invention is explained next by way of Test and Comparison Examples.

Test Example
Edge surfaces of a V-shaped notch formed on the circumferential edge

portion of a silicon wafer were polished according to this invention. The shape
20  of the notch was that of an equileteral triangle with apex angle of 90° and height
2mm.

For producing a polishing pad embodying this invention, polyether
urethane elastomer (product name Hyprene L-198 manufactured by Mitsui
Kagaku Co.) maintained at 80°C and 3,3'-dichloro-4,4'-diamino-diphenylmethane

25  with pure water (1 weight %) added and maintained at 60°C were mixed at
weight ratio of 100:19. The mixture thus obtained was poured into a mold having
a cylindrically shaped cavity
and it was then foamed and hardened (with the temperature of mold = 100°C) for

2 hours. The molded foamed product thus obtained was then removed from the
6



20.foaned urethane. 6. A nethod of polishing a notch forned on a
circunferential edge portion of a wafer, said nethod conprising the steps
of : preparing a polishing pad of any one of clainms 1- 5; 25 rotating said
polishing pad; inserting said circunferential portion of said center pad
fittingly into and pressing said notch; and supplying slurry having
abradi ng particles dispersed therein to a contact part between said
circunferential portion of said center pad and said notch. 9 7. The

met hod of claim6 further conprising the step of tilting said wafer while
sai d circondldrand left fqro6 idays abfa il temapesatupatb obtaim @es®athddbodg4ofl not ch.
10 . A5, . A Au. A A

NS8~yt 0i d foﬂ%‘*@\]"&%ﬁ’éﬂ)@f Y Hféﬁf%léf‘éaf d4th radivs abont 200ma. . Fihisfaamedy) ca] ca]
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] ca] ca] calaf é) ¢thd sha}pxabﬁ e adteh] mabtm]ma]a: diskadhaptd dbantd alretate]wal cal cal ¢
al 33‘V445"55H6637777F828| 88

99
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10 photograph of a portion of the polishing pad of Test Example thus produced.
Polishing of a notched edge surface was carried out four times by varying
the speed of rotation of the polishing pad under the conditions shown in Table 1.
After each polishing process, the conditions of the polishing pad and the
polished notched edge surface were observed. Each polishing process was
15 carried out by rotating the polishing bad in a vertical plane, securing a wafer on a
horizontal plane, moving the wafer thus secured towards the polishing pad,
fittingly inserting and pressing the circumferential portion of the center pad of
the polishing pad into the notch and supplying slurry with abrading particles
dispersed therein to the contact part between the circumferential portion of the

20 center pad and the notch.

Table 1
Process No. 1 2 |3 4
Rotational speed of the polishing pad | 500 | 600 | 700 | 800
(rpm)
Polishing load (g) 800 | 800 | 800 | 800
Slurry supply rate (cc/minute) 50 |50 [50 |50
Polishing time (sec) 40 |40 |40 |40

A colloidal liquid of silica (10 weight %) with average diameter 70nm in

25 water adjusted to pH 10.0 with potassium hydroxide was used as the slurry.
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used as the center pad of the polishing pad of Comparison Example. This center
pad was made so as to have the same dimensions (radius = 200mm and thickness
= 4mm) as the center pad of the aforementioned Test Example and holder plates
were similarly secured to its both surfaces to obtain the polishing pad of
10 Comparison Example. Fig. 3B is an enlarged photograph of a portion of the
polishing pad of Comparison Example. |
This polishing pad was used to polish the notched edge surfaces of a
wafer under the same conditions as in Test Example and the conditions of the
polishing pad and the polished notched edge surface were observed.
is
Results of Comparison
The results of Test and Comparison Examples were compared. After the
polishing, the po]iShing pad of Comparison Example was found to have its fiber
structure broken and fluffy and its circumferential portions deformed. The
20  broken fluffy fibers were also seen to have attached to the surface of the wafer.
With the polishing pad embodying this invention, by contrast, there were no
fluffs, no deformation of the pad and there was no contamination on the surface
of the wafer. |
As for the condition of the notched edge surfaces of the wafer after the
25  polishing, linear marks were seen in the direction of rotation of the pad in

Comparison Example while no such marks were observed and the notched edge

surfaces were mirror-polished in Test Example.
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circumferential portions of center pad, said circumferential portion of said center

pad being sectionally so shaped as to be fittingly insertable into said notch.

10 2. The polishing pad of claim 1 wherein said synthetic resin material

is a foamed resin and said center pad comprises a foamed material.

3. The polishing pad of claim 2 wherein said foamed material has air
| bubbles with an average diameter of 10 &m — 500 4 m.
15 | |
4. The polishing pad of claim 2 wherein said foamed material has
hardness in the range of 25 - 95 degrees in the Shore hardness A scale.

5. The polishing pad of claim 2 wherein said foamed material is

20 foamed urethane.

6. A method of polishing a notch formed on a circumferential edge

portion of a wafer, said method comprising the steps of:

preparing a polishing pad of any one of claims 1 - 5;

25 rotating said polishing pad;

inserting said circumferential portion of said center pad fittingly into and
pressing said notéh; and

supplying slurry having abrading particles dispersed therein to a contact
part between said circumferential portion of said center pad and said notch.
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