;e3eF-&&' d)| x*D, 6, TF-"( . , 1 1 F E B 2003 PCLI SH NG METHOD AND PCLI SHI NG
APPARATUS BACKGROUND OF THE | NVENTION Field of the Invention: 5 Thkz1 B
invention relates to a polishing nethod and a polishing apparatus iéﬁ J@@
an abrading plate ( fixed abrasive polishing tool). Mre particularly, the
I nvention relates to _a_nethod and an_appar fQr I shipg an object to
be polished, such a§0&1§§ﬁNEOH§E§PBrAH§fgpg&galgef%§€£%§£b§1rror-Iike
state. 10 Description of the Related Art: In recent years, with the

i ncreased integration of semiconductor devices, interconnecti jmm'mm""I’mmmﬂs
has become m ni scul e, andqéffgﬂﬁﬁéﬁg%giqgﬁfJéﬂﬁﬁﬁﬁﬁhfd have b

mniaturized. This may requl t " renoving a film 15 for+eds<on

the surfage of, a_senc r.ywafer, by polishing to flatten the surface.
As neans g%e?ﬁi?fsggka§§9%ﬁgg?8ﬁing or planarization, polishing by neans of

a cherg cal and neghani c § shi %@@% evi Is r é%%h Thi ype of
CWP device has a '?Jilhl;gt a%#‘é&g%is%gdggml% a Bgl ?és%%r%&%&agltg{]q? pa d gfrl]% g top
20 ring. } i hiel & fyeen fhed uerbakle and
the top réﬁ&&g@?%ﬁ %ﬁgggﬁgﬁ%gﬁpgﬂbg?ﬁdﬂiggﬁguﬁgggﬁa coggf%nt pressure from
the top ripg, ReoRGl.i SbAY 5Pt ftbel gy Su iiedewtibnd riealaceli v
sol ution ?s?&f?&%gf tﬁeqturntablg and théﬂg%b ring rotate to polish the
surface ofy h8€h6QjAMd ahGpife e pFbghas isHingahldijedd kbdse polldshean The
above-descri bed CVWP process using a polishing solution (slurry) perforns
pol i shi ng swieil essapdyicthducawafery sofd fhaki shd moimiat+l Mke s tiale.
pol i shi ng solutioq I 1 F E B Z003

10 Description of the Related Art:

In recent years, with the increased integration of
semiconductor devices, interconnection of ¢ircuits has become
miniscule, and the devices to be integrated have been
miniaturized. This may require the step of removing a film,

15 formed on the surface of a semiconductor wafer, by polishing to
flatten the surface. As means of this surface-flattening or
planarization, polishing by means of a chemical and mechanical
polishing (CMP) device is performed. This type of CMP device
has a turntable pasted with a polishing cloth (pad), and a top

20 ring. An object to be polished is interposed between the
turntable and the top ring. With the turntable being kept under
a constant pressure from the top ring, and the polishing cloth
being supplied with a polishing solution (slurry), the turntable
and the top ring rotate to polish the surface of the object to

25 Dbe polished into a flat, mirror-like form.

The above-described CMP process using a polishing
solution (slurry) performs polishing while supplying a

relatively soft polishing ecloth with the polishing solution
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(slurry) containing a | arge anount of abrasive particles. Thus, this

process is problematical in terns of pattern dependency. Pattern depeﬁdlePFQ’ZUOS
refers to the fact that an irregular pattern on the sem conductor wafer,

whi ch has exi sted before polishing, 5 results in the formation of mld

O
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(pad) poli %ebQERiEBﬂdHEEESﬁ%PéP, %(icfhhﬁaﬂ%%?s%%d)iséf%et S1ishing,

irregularitres, thus posing Iculty in achieving a so-called self=stop

functign, ferr%v]llté fiﬁ NI ARn dP nQnlay it PEqWT HF BCLéORT tREpPPLERDRY, anay

to bring co ete atness, and at this tinme, polishing stops. on thé other

hand, studypi$ ey Way sakeytulel tshéwea o c}_y‘éﬁeéﬂthrl@lt%%rswaf ShHEI 09,
so-called fixed abraSive particles (an abrading plate), i.e., abrasive
particles, i seguBsr Leiésmizl od deplCends.1ddaed athigh thod 696 mef spedd nder ,
such as phenol resin. Polishing with such an abrading plate is advantageous
in the foldoideadrespacirsit B wdbhalhnge pisdtohdsslhaddtard lbe pbhishing
conventional CWP. Thus, the projections of the irregularities are polished
pref er ent i sipégd, whitite thieerdeplestamshef fahe POl ishbyyipoitticss and pbei shed
with difficulty, so that absolute flatness is easy to obtain. Depending on
t he cdfposFieWPfisHnapeadingspredethen rasndlt iphehe darmatopn edcthen
energes in the follow ng manner: Pglishing of the projections is cogﬁl et ed

to 2 1 IMHE FIREslanidies o Peiidese bt PR1Shing Broacesshusag sheng
d ked d [.i shi tual | t. ] d o
e ook Yenfng ' R1ofRS By SaPRdsBRS: Bothe T PRISr s i TRES 1
| uti . t ainj i 5 i ,+5h
Sonfer T ATRESERA AR L NRG Red 8L O AIDHAL, Hn D' B34 Re "aPRELLELED b 010

| essened. Rojishing a%%ﬂ%&?éﬁﬁj-ggoﬁ|f§tn%ti|&fﬂv,"ei/?éa, RESSS L PEHQW Ng

problens: |If the conposition of the abrading plate is such that the binding
forceiaf achipdak gwsjdriibmgaabpaliietellapsy tbHranhd SolpP8te it talisasi ve
particles mnimally exhibit a self-generating effect during polishing.
| nredi at el yndfaertiessimg, polbdlaingaetyods gh polishing speed i s obtained.
However, as polishing proceeds, the polishing speed decreases, failing to
obtain a suffici enPnpﬁﬁ?s%T-hhgrs?mféﬂ. Stmdhdscandesf was ahoubrpdil hghphet e
with a low binding force of a_binder for bindi n%,abrasi ve particles, the
abr adi ng P EASRIFIFIT P LY L NS iag sprral e TiRpdaRasiare PaFbichas | y
sel f-generate,_.a relatively high polishing speed.is.obtained. However, not
only the: praf BT TR iEYel Soshas ebons13F BRETIEABn SRFL: 88 GFYTHB Do
surfa of I ar, |1S.0; i f i Shi I Ly flat
sur a8 | SHITRGEE {eTaeirEr Ehe e of 4 180k SldiPas bR ELEHY,
characterisdi £ohidd @ td@dh ShChhA0 Bl é‘tgepi@@d%ﬁﬁr@é&){saﬁﬂ' ¥gs the
self-stop function that progress of polishing automatica stops after
pol i shi ng £41 D6k ¥n@ rddifedtisd) thbo_ﬁlﬁrhéiﬁ?@iﬁ@OLs heRee unan xebtadicngn pl at e
showi ng the self-stop functionis in a relatively narrow range in which the
groEogti onsomfermt bomale IcMEBLr @Rt e Pige third Rt itk pdr eheai £r¥ghl abat avsed.
uc

are pelished preferentially, while the depressions of the
25 irregularities are polished with difficulty, so that absolute
flatness is easy to obtain. Depending on the composition of the
abrading plate, moreover, the self-stop function emerges in the

following manner: Polishing of the projections is completed to



1 1F E B 2003 an abrading plate does not necessarily provide the desired
polishing speed stability and step characteristics for the object tq pegg 703
polished. Materials to be polished range wi dely, including silicon
substrates, polysilicon filns, oxide filns, nitride 5 filns, and

i nterconnection |ayers conprising, gl um numor cqpper. materials.. Producing
abr adi ngipparésa f%t@ﬁﬂ?&?@'stéﬁ%}ﬁllsyt%??pﬁh?m ?%Qeﬁfeesi’c“fig]‘ﬁéggry step

characteristics, and self-stop function_in response to. these varioys

obj ect s LovwB&SporPShpEllFRaNFeBRtYALLYHPSS di“?‘?iﬁ?iﬂ"c?e‘il(f‘mi TP betBesired
to enclose a third substance in an abrading plate jn qQrder tq decrease

scr at cheddgitipanotROLIFN VL bh. aEncﬁ%ﬁ’%@%fPJs%‘E% §°§ﬁb§&° ct®€ h8wever ,

changes the conposition, conditions, and . results_ in the fq:i | ure_tao.show t he
Sel f- st OFORMFBERGEO U 191 ATAREF B SR BoPechi AFOE RS A hAPFERING of a

sem conduct or, fer use of _an_ahr.adi te | i ygqectal after
dressd ngPaﬁg\hgggﬁ' Fﬁ}é/spS?PgﬁFﬁbn%gt&% a&?’&%&%lgﬁykgégrggges, soratogatgnt he
pol i shing_speed is t stahle .To i Li;ze the polishing speed, dressing
needs togﬁgplﬁgmoe r?% f%o%tei g‘ré"-ge%%hsgggle?s'hi ng. Dressing before each

pol i shing requi re%pﬁ%gdg%idﬁéi ia%dagﬁ_.ahkggé?ﬂ'gyé KowdiFH rﬁy.gegéq:llei nes in

practical use, an cline 1owers pro |V|t§/..SUM\/A.Yq:TH
L NVENT! O 3 ol P e28lilentsV B! Efle NS £5¢ WP d et riaa g adfe t he
foregoing Circu nces. Its object is to provide a nethod and appar at us

for polishi gach sHREII &indiiny) FeaBeab ay p1iaxBIrbEbrtEndEdd abireys ifvenct i on,
W t hout being restricted by the 4 1 1F E B 2003 conposition of the fixed

abr apg ve paanth alighaig highng thestabiakdebyathicl gpendinadlel o ubstitstte & o be
polished. A first aspect of the invention is a nmethod for polishing a
devi ce wafedrf-dgenesmtoing ¢fkedt afvasngepoilhshdagi ce InaediafadyngH-er
projections and depressions forned an a surface thereof. . The nethod

conpr i sesinssisigig ngat eelrivicelYahdghwpP LIS yisheed sif f fER3de agent
and_/ or while perform ng,dr essi ng of surface_of the fi xeéiﬁ%br asi ve. _V\hen
pol i shi ngIGeH £ GEnBALHANLEBIP ‘Eﬁ‘?%@%' &8 PR1AGBARI 1P I TS AT i ed,
I i shi f bl ank Vaf waf ith_a.flat f L.t.h
PPt equl a1 RRb Ak & SroSae T RekarRons Hreehs “ThEhe Bits of .
f i t t f - Sit td iy T
car 135 ot b abeRIRN RO TSN AR Lafhif (RLEEId 08 B b B e o

nmakes a IghrAd Ofe PRI s f AR aprasivg Pgratiacigsmw@y@ &6l 4{ ~ames at i ng
during polishing, thus stabilizing the polishing speed. To perform

pol i shi ngsinde desapphying parstiidlaseceasily e cdgsjersaxh yegr Aareliatgivsgssi ng,
therefore, can present many free abrasive particles, obtain a relatively

hi gh pol ilstglngpepdetiingnspdrny 26 tdhtsigidd st ofoVeHeri orNotAceBLYi ghe, t he
sel f-stop function can be shown in a wi de range of conpositions for a fixed
abr asi ve,PT# ¢t onesthu ke thigh dspness i0a8v et Fgﬁal-réﬁ aF 1T 58S dhdie ons

for fixed abrasive. The nethod for polishing.a device wafer ,may, _conprise 25
cont #Rui rﬂ“b%??%h?ﬁgw%}(PéegFaFFien@R§8p@°S} fiedne %“J‘r%le&cé’o&ﬁt%ga{ge%t,

berore poLughidip) HigrCsiseonial Srpreats (0o LaLLEn, LIS AIaEE Y 005
before pollni-o%ﬂé}gw%:ht QS—Q§Yi8§ step characteristics. In addition, such
an abrading plate minimally achieves the self-stop function that
progress of polishing automatically stops after polishingof only
25 the projections is completed.
Hence, an abrading plate showing the self-stop function
is in a relatively narrow range in which the proportions of a

binder, abrasive particles, and pores are well balanced. Such



5 1 1FE B Z003 wafer proceeds to flatten the projections, for exanple,
when 2T13 has passed, provided that the tine required until flatteni?q #ﬁamm
T. By this nmeasure, the self-stop function can be exhibited efficiently.

That is, supply of the surface active agent is not 5 perforned at an

IR S L T S e
ther eby | e 608K LOL Bk LEALDY, 00 be decrased Thg Ltk LRE Aghi 1o o
1 xed, abr Gl ANy SOPPY RGO G131, 28 SORLLMIA BRL, DOl SHiinel o

pol i shi ng ©Of Vi cée r-procee e projection

the.devi o arEE ST ol SR AL SERTE, nka8E Tl kit

provi dgd diding! ekl R SISLS0 10 My LBt Ir%e Ta el r RAMGE, LD

amount” of free "‘abrasive particles s ng a erating e can be
decr easednatlyigalce BRLURRLAG SPLLAIAOURISeANUNIRR ARVE-SLaPTIF o can
be exhi bi tmea : Ta_elré;f ore, ?E%H_gangegc?lrll_l‘%c%?ﬁe sél ?-s_top funct:{i(;ér?ZO
appears Caileniirdenaddua poldshigthtdly a sft'eZFﬁ‘d MU swiildlrout dfee use
of chem cals, such as surface active agénts. The nmethod for polishing a
devi ce wafsesl Syt opoMuncdoperinoresponpel tehtngsawieicuppiyiagea wheyd cal

solution contributing to pronotion of a reaction. According to this 25
feature, ipolisdees hees diddre viotiuedrlgasid fifiewdal.i shi ng speed

10 It may be desired to enclose a third substance in an
abrading plate in order to decrease scratches or promote the
reaction. Enclosure of such a substance, however, changes the
composition conditions, and results in the failure to show the
self-stop function.

15 In addition, the polishing speed in polishing of a
semiconductor wafer by use of an abrading plate is high
immediately after dressing. However, the polishing speed
gradually decreases, so that the polishing speed is not stable.
To stabilize the polishing speed, dressing needs to be performed

20 Dbefore each polishing. Dressing before each polishing requires

a certain period of time. Thus, a throughput declines in

practical use, and its decline lowers productivity.

SUMMARY OF THE INVENTION
25 The present invention has been accomplished in light of
the foregoing circumstances. Its object is to provide a method
and apparatus for polishing a substrate, which can always exhibit

the self-stop function, without being restricted by the



W t hout using dressing, and stabilize the polishing speed_ The method for
polishing a device wafer may conprise polishing the device wafer by LﬁeFE%fZ
the fixed abrasive, and then 6 1 1F E B 2003 perform ng touch-up 003
pol i shing of the device wafer. According to this feature, abrasive

particles deposited on the surface of, the er, and flaws (scratches) on

t he waf eFOBRPFAEdOBRE NS ERhFERPEAR ER e wibhept feinm X ﬁ&éﬁﬁ%&ﬁ is an

apparatus for polish use.of a _fixed abrasive, the

ing a device wafer b
devi ce weFethRatvRE ﬁrfgjt@& SSRstEAG CuEBr é?sPBA%SFSFimsd on a surface thereof
. The apparatus conprises neans _for pronoting .polishing, _and ans for
suppr essi ng pol i %EEE.StRFPI%t ﬂééﬁke EBYGBFB tlisn@“}?&lhlogh#%ploﬁﬁ 8r abl y

O oo 0 TR 2 2L LA S22 00,0 PELL NG 8 IERDR
i .pol.i.shi i f bl f |\ f i
cubressLng ol shna 2 FUSLSL AN e d o MY A0 Bislce e
i f bl e- i i i f.ql 1 Qi .
oL, O e RIS oIS Rt YA R I G 1
I's the radigsf J40€ 4P Eggh‘ﬁt %gﬁ?lsgeélﬁgg‘}azé)é@ﬁfﬁ&ng ARfes & g WBEC

rotates on its own axis, ve rotat'es on I1ts”own axis.

Accor di ngub-@iess ol WiBS%q SPsMdei.ation in the relative speed occurs in
t he polished surface of the device wafer to be polished, relative to the

pol i shing surfaceyén pae ihiad LZPpabfasnkd wiBatRE sardaddgcaboy ergéescri bed
sel f-stop function, however, once the projections are flattened, progress

of podi shHisnedm@psuppAded,r gollichiagusEf arplihlast suafearce d svaidraiviath Thus,
the dianeter of the tabl e-shaped fixed abrasive relative 7 1 1 FEB Z003
to the dizarfstat ehrfheewafidhosdn ibaragudrcsd iecsipayedkppwh &ar Ipmoceed
technol ogi es. Consequently, the apparatus and the fixed abrasive can be

nmade conPadimdd Yec oRbatcHs , thetiRRrlydef & FBFARF BRI YSoRISAE fRables
per f or man

per o TGS o518 e BRREEL, Ol ASLIVEILLST 1 20 aPPRLtS (e
vef o TGP SGH RIS CR STAY AU A Rpace WAL T
supp{ £ssiinG ROLE3ANRIo AP dNB G ve particles always self-generating
during polishing, thus stabilizing the polishing speed. To
perform pelishing, while supplying a surface active agent and
performing dressing, therefore, can present many free abrasive
particles, obtain a relatively high polishing speed, and show
20 theself-stop function. Accordingly, the self-stop function can
be shown in a wide range of compositions for a fixed abrasive,
without restriction by the conventional composition conditions
for fixed abrasive.
The method for polishing a device wafer may comprise
25 continuing polishing while starting supply of the surface active
agent, before polishing of the device wafer proceeds to flatten

the projections. According to this feature, supply of the

surface active agent is started before polishing of the device



10 a size of the wafer, which is an object to be polished, and a size of

the tabl e-shaped fixed abrasive are in the following relationship 2 @FEB%US
> RWM 2 where Rwis a radius of the wafer, and Rf is a radius of the

t abl e-shaped fi xed abrasive; the radius Rf of the tabl e-shaped fixed

abrasive is greater than a_distance between a center of E$§%\M%ger ﬁg@ a
center of WAKETtREPRESHE SO 13 KRN 5hRAT UL C LRI MEC TGP G RE" 6 /it s own

Feat ur o5, haEnBAGAEAA A 14EE A oFRET WIS TR BEELAEE I (TP S
urf ace off-LnEYT R MSPaLFea. Thec SRT-5F SBnd CIBSIETIRE: Proe AN by

pol | <hi i SERGR ortadln FRAENE poRETNG0S Saceosr Chre SIE SRS F8 R

ncl i nit i SR TSR 12 B niE el AR ol [Tt pEECAE ESEROS AT ) o

the vaf er gluays 1J 5188 SR AGDE SR surded: £abe B 20RANAPEY Junididiso

abr asi ve. are t, a ormflat surface can b€ obtained. Thus, the

diameter Qlsdd'gplables Shaped fixed a00as) VdrehAl LN did Ber YAIMIIngl 1 he

waf er can be reduced conpared wth ear r technol ogi es. Consequently. the
5 appar at s ansbh tde-ddxach abrasi ve can be made conpact and econoni cal

wi t hout deterioration of polishing performance. The apparatus for polishing
a devi ce waf er mayrhernéehod onpt i el {ohidy up dewiocesvdDrr pery cronpmise
touch-up polishing of the device wafer for which polishing has been

per f ot fred gol isteind Wie tduyifdead fehr while. dThEsingathe of imgd RhxamHbesi bl e
to renove abrasive particles deposited on the surface of the wafer, and
flaws (scraidhet9Pphng hdTraaséRgsanfacentadaing Onldd Redriahing pdeEPFSg.

The above and, ot her aqbjects, features, and advantages of the present

i nvention R/ﬁjiJrS}b@%lﬁSaﬁb@n‘i’e'f'%%?nwlaﬁ@rfitﬁqcﬁﬁ%t%re};@?:l%ﬁ’iltg}fe %BHeFEI@HSi'n

conj uncti on mﬁtg,the accqppan
According to this

¥eiaggure, dressing is stopped before the
projections of the device wafer are flattened, for example, when

15 2T/3 has passed, provided that the time required until flattening
is T. By this measure, the amount of free abrasive particles
showing a self-generating effect can be decreased. Thus, the
polishing speed lowers, and the self-stop function can be
exhibited., Therefore, the range inwhich the self-stop function

20 appears canbewidened by polishingwith a fixed abrasive, without
the use of chemicals, such as surface active agents.

The method for polishing a device wafer may comprise
performing polishing while supplying a chemical solution
contributing to promotion of a reaction. According to this

25 feature, it becomes possible to increase the polishing speed
without using dressing, and stabilize the polishing speed.

The method for polishing a device wafer may comprise

polishing the device wafer by use of the fixed abrasive, and then



drawi ngs which illustrates preferred enbodi nents of the present invention
by way of exanple. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS FI GS. 1A andl 1B E&rig03
a plan view and a sectional view, respectively, of a polishing apparatus
according to an enbodi nent of the invention; FIG 2 is a view show ng
changes in the filmthickness 25 upon supply of only pure water to a

pol i shi reeste¥BLR dEeVey- Yo | Rk sTying fnfdid gviFedvaderng; AFFLEILI™A to 3C
are views show ng parameters of polishing acconpanied by dressing ai a | ow
dr essi ngt® (ifidc degtagsur ebraplve partiqles gepesateAi ok ‘életis‘% AERAWs t he
rel ati on between the polishing tine and the filmthickness, FIG 3B shows
t he reIa?h%hwﬁﬁ?ﬁeeﬁnﬁhgléﬁ?fg%%réE?PQ%)a@%n?h%dﬁigﬁFr%?F ANt hge
pol i shing speed, and FIG 3c shows the polishing speeds during pattern
polishing?m f€2r 5 elinination of steps, and blanket wafer polishing; FIG

4 i [ how h | ati 1 th | i shi ' fi
ni cRnoss whon APoSEFRBYASPEPapBAt RaLBRE)E baPi Lhi g GBESGRI BRctTo
ess when dPeCERHy . o Shi A GEESEFT Ot
Chowi ng TRELF PSR AL GREERTRD. otk BE H SRR ort 0% (e S Bilh T

amunt  of, fefefhyYHENoEEYEE: ¥Bn¥asn BCRERLBEE: 8h CFoPREASHANY YhERa8E

abr adi ng p?ate; FI' G 8 |g a V|em/conparPng t he polishing speeds upon
thereof. The apparatus comprises means for promoting polishing,
and means for suppressing polishing.

10 The means for promoting polishing is preferably dressing
means for performing dressing during polishing, or means for
supplying a chemical solution for promoting polishing. The
means for suppressing polishing is preferably means for supplying
a surface active agent.

15 The size of the wafer, which is an object to be polished,
and the size of the table-shaped fixed abrasive may be in the
following relationship

2 Rw > Rf > Rw/2
where Rw is the radius of the wafer, and Rf is the radius of the

20 table-shaped fixed abrasive. And, the wafer rotates on its own

axis, and the fixed abrasive rotates on its own axis.
According to these features, some variation in the

relative speed occurs in the polished surface of the device wafer

to be polished, relative to the polishing surface of the fixed

25 abrasive. Because of the above-described self-stop function,
however, once the projections are flattened, progress of

polishingstops. Asaresult, auniformflat surface is obtained.

Thus, the diameter of the table-shaped fixed abrasive relative



addition of a buffer and in the presence of water alone; 15 FIGS. 7A and 7B
are views show ng exanples of a polishing apparatus preferred for a 11 FEB 2003
pol i shing met hod which exhibits the self-stop function; FIGS. BA and 8B are
views showi ng the positional relationship between the wafer and abrading
plate in the 20 apparatus illustrated in FIGS. 7A and 7B; FIG 9 is a view
showi ng t ke skhelirimet exoos titeutrhbarafarnt he padicdd ngmappadaritkh gagdrigkng to
t he enbodi ment of the present invention, FIG 10 is a sectional view taken
on |ine XtX¥ctholloGie25 9; CBhGequénidya fiunet iappakratisckanfadgién dixgd
operational controller of FIG 9; FIG 12 is a viewillustrating an entire
struct ureabrasive 1 chrF bd 20932 a popadt ngahPparePnSmicadn di WgheuE first
enbodinent; FIG 13 is a plan view schematically show ng a polishing

appar at us detearidinag ive #fspeddehdmsoderdREMARF&: 14 is a plan vi ew show ng
an exanple of a polishing 5 section; and FIG 15 is a plan view show ng
anot he? exanpl e ofA tHeLFd| 28pedly Ecthgninvention is an apparatus for

polishing a device wafer by use of a fixed abrasive, wherein the
device wafer having projections and depressions formed on a
surface thereof. The apparatus comprises: means for promoting
polishing; and means for suppressing polishing: and wherein

10 a size of the wafer, which is an object to be polished, and a
size of the table-shaped fixed abrasive are in the following
relationship

2 Rw > Rf > Rw/2
where Rw is a radius of the wafer, and Rf is a radius of the

15 table-shaped fixed abrasive; the radius Rf of the table-shaped
fixed abrasive is greater than a distance between a center of
the wafer and a center of the table-shaped fixed abrasive; and
the wafer rotates on its own axis, and the fixed abrasive rotates
on its own axis.

20 According to these features, some variation in the
relative speed occurs in the polished surface of the substrate
to be polished, corresponding to the polishing surface of the
fixed abrasive. Because of the above-described self-stop
function, however, once the projections are flattened, progress

25 of polishingstops. Evenif thepolishedsurfaceof the substrate
to be polished goes out of the polishing surface of the fixed
abrasive, the inclination of the top ring is suppressed, because

the center of gravity of the wafer always lies on the table-



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 10 Preferred enbodi nments
of the present invention will now be described in detail with refereh¢dEgq;
t he acconpanying drawi ngs. I n the enbodi nents descri bed bel ow, the term
"abrading plate" is used. Abrading plate is one type of fixed abrasive.
Abrading plate is nade of abrasive particles and_15 bi nder abr asi ve

bi_ndi
parti cl eshaped rbi¥edl abyagiviercubard desklf ag 2N oen %%auﬁbgﬁé%@ni s
fi xed abrasive pad such that thin, {fixed abrasiye |layer is honded,on.,a soft
st o payebtatnas: TAnaRa HONSWAACHE I Bh ) car Rl LA AR GRS
gnngj: (r:ren}%)yof .t he % egent invergetiééga. TE aI tfélr ?Elt ZEE% 11a ag 2$r Q ?gﬂt (r)]gan
plate 123 (Ejaﬁi%%dr 3‘73 l}éfg’h‘b T R ‘%“ttaetreg’ e &F; F_hSl ZbPSd E‘gé Ate 1(2]I
is conmposed O conposi tion.conpLising.,abrasive in , an
bor oo VRTEREFSdor BRERT e82F0R-Sh0! FERPHI29080! co. varer SRESIREY Car B0

' duct ' it f WA t [ I

sem condtparabub i PEhS T el et 1 D80 it n ek, Pom e o e um
tt ti : | 3 : ] f 14
fo bo port SR Taha HEFREuFoRBERF BERa 1O LF G0 PLa 8, SEELESHRMR S WP

rotating. Thus, the 55@399&91‘%?’1% 5olliﬁ%i% paBu&Oi?éetmé&ain% #drinebe

polished is subjected®to polis The apparatus has a dreSser 17 which
per f or mcgkBs$5 Rt SuEh Ngp R N @orTHer o 8ases tohcH-Alp @6anRhengCeRpri ses
di anond abrasive particles bonded to a flat plate. Iike the top 5 ring 13 ,
the dresghRe ddvexerhsfér Fassdiehopol hehpali she nfeeanfeademied by abeadi ng
plate while rotating, thereby dressing the polishing surface of the

abr ddi ngopl e fikedr ebsasivel dethikb fprtsresnaiorm itthpo sis Estertodl¥emhivee

hol ding the dresser 17 and rotating, to show the sanme function as does the
top ringak8asligeThhrtippas adeponitedienitthe ypifparm oA éhe1gafers;BandsC. The
nozzl e 15A supplies pure water onto the polishing surface of the abrading
plate 12flawd (§cyakehas) yon nbhe penteh| iR masta by &47f9g BRE28AVEdi ng

pl at e. purﬁ_v\ﬁter supplied to the polishing surface of the abrading plate
and the BBI'#8R&BIsurface 15 of the seniconductor wafer plays the role of

| ubricating and ql i th ces. ...Jhe | 5 u i urface
acti ve agent By OSSR BhPF S SET y £ S0 T he TaSPSABSS

surhace gk ¢ Eeg;%é%'ﬂg iﬂbéhﬁﬁggdwﬁ ¢ Bel EPBSQeﬁHrﬁ‘Bﬁ ehet #8136} ngnduct or

waf er, the objeCt to be polis e nozzle 15B 20 permts energence of

the selfdesteRptybal when! Ralkaelh téen P SIBMov it BReSUREbRBEAYRRQCEES
to flatten it, polishing automatically proceeds no nore. An exanple of the

surface detwiagagenichdldusithsitascerdfwtngd eaitodd rantrsophitlie pakernt gr oup
and a hydrophobic atomc group in the nolecule . As the surface active 25
agent, fonveranphebyspeyri af earbpkelic acid type high nol ecul ar surface
active agents, and netal free type surface active agents having their

sodi um salts substituted by ammonium salts are usable. The nozzle C

d | BR E RIPTION OF THE DRAWINGS
sup%I i es other chem cal fé)lj,LEIsOé’IS suc(? as Jﬁ_{

FIGS. 1A and 1B are a plan view and a sectional view,
respectively, of apolishing apparatus according to an embodiment
of the invention;

FIG, 2 is a view showing changes in the film thickness

25 upon supply of only pure water to a polishing surface during
polishing accompanied by dressing;

FIGS. 3A to 3C are views showing parameters of polishing

accompanied by dressing at a low dressing surface pressure, in



1 1FEDZ2003 buffers. A buffer, when supplied to the wafer and the
polishing surface of the abrading plate, can increase the polishing %deFeE(ﬂ 2003
for the device wafer. Exanples of the buffer are aqueous ammonia t NH40H )

, acetic acid ( CH3COOH ) , and potassium carbonate ( K2CO3) . 5 In this
apparatus, pure water, surface actjve, agent, and/or otfer chen cal sgl ution
can be supPHiCEdFAFhi 14 H1A%E tEenEelabion petsasmahrorol 15 01RY HEt® ABZ2I es
15A, 15B and 15C to . the polishi ng surface of the abrading plate al%d t he

pol i shed &befbEkn ShickResged londBEtoVSidteFebtLoORARTHHI IR RYE L8R6wn) .

10 When a surface active agent is supplied tci,t ese surfaces \Lj:,rié;g

pol i shi ng a5$iiVG Fﬁ@n’éb‘?%‘b‘?%btﬁta‘t%r} 284t Fhen RAL ¥ N FPEES  aBRY Vi Ggdftt i s

f d bet t | i shed f f,th f d the,.polishi f
of the abeiig el BOLTRBLRR| REFBRRud FIATCAHIgk BOFFARES CREST

o0l Shed SHAR,Ag b Mgl | SolBORET 000 BhS dhagater of (e

abr asi t’he "ab par s~are"eddily pressed down

by the water, so t a,cqrt ai &ig‘gelﬁhgaiggl |t31@ g@e%&?af&hi BePBtahnede That

is, at the initial stage and 1nte€fnediate stage ol rshing at which the

proj ect i Ori:%lqsé'}i?\? B9 hkSheg Y gggg géim?%y@wenha»fesﬂ W& ReiHeq the

pol i shi ng “spee not parti owered, even in the presence of the
surface aghiy/&geNtol YL wadl ABLoRe | €81 BloBEREGedRr ihlye pdlliBrfigiyred on
t he concave surface of the projections and depressions of thé polishéd
surface ofaddumplifieid hscamssditiggker than the dianeter of the abrasive
particles 25 used, and the abrasive particles are mnimally pressed down by
the waber, so thatride sphsiskiing speethg sheeaskiced o besercant tioe 2t
utilized to polish away the projections preferentially, with the

depr essi onsf bsidiigs imins Ivgd hi gioings el by .anPhing ot clefiect3 when toudh-D 2003
| eads to the appearance of the self-stop function that the polishing speed
ext r enel y YRwEss Bfdipined Ridjecmoddshdng mMikdt ape@bradidgapdatedr|ier.

when the polishing surface of the abradin, late ig 5 .dressed wth the use
of a dresser, on thE®othets h%n%l’:e“l’tcc?népalﬁfcgﬂﬁﬁ tta}’r‘FatP }sHqe S gypon

f | f - t ed), abnas i.cl es | d , Li_shi

Specd can TR ST 145 & BRI B 5 Fhe, FraeaRee  Gr At BB 1L g

o b ! e apparatts X .

bor ng B0l | Shed wi TR0 e 78 Atk S1ERS b th o Bl ERp Rk f b MR IEHNG ° |

table, themoldishinGsrdae dort aepa@&é’tﬂhﬁ? REELEd | wh ke SSai Y dsneof the
r

dresser. As a result, a constant anbunt of ee abrasive particles al ways
exi sts durdglge-paldps hurgstfdnes stabilizing the

FIGS. BA and 8B are views showing the positional
relationship between the wafer and abrading plate in the

20 apparatus illustrated in FIGS. 7A and 7B;

FIG. 9 is a view showing the schematic constitution of
the polishing apparatus according to the embodiment of the
present invention;

FIG. 10 is a sectional view taken on line X-X of FIG.

25 9;
FIG. 11 is a functional block diagram of an operational

controller of FIG. 9;

FIG., 12 is a view illustrating an entire structure of

10



polishing speed. Wth this nethod, however, the abrasive 15 particles

al ways sel f-generate, and polishing proceeds even after elimnation df FED 2003
steps . Accordingly, the self-stop function does not energe. Next, the
effects of the surface active agent will be described with reference to

FIGS . 2 d 3A 3C . FI 2 sh 20 th I wh I i
suppl i ed gEPPidsbgpﬂsﬁPﬁérgFué 3&3‘5@@%&? ES égggﬁ%gnF'@ggﬁgﬂﬁggggrﬁgV\?;e: hias
o oy cot i ons, _and S99 et FLt SlEH = RN Oea e, PP Rn D PR R RO

d [ 500 h k_D 0 . D 4, 000 25 Th

d(razr;\cl)\,it Inggsﬁ&ﬁgrt% ttaﬁggglb&jngpt%ioo%sgggg}lgggf“{s) géﬁg\&gy rapidly oveler'H rries and
fter ol mnat i on i sodpbt rRaen LA RhoriRg.bY Rl L pRIGERTR over

dermnsgrats%cttrl%tn_n%n 1 1Fr ~ ?003 self-stop function appears in
pol i shi ng “acconpdni €d by dressing and involving the supply of only pure

water. FIGS . 3A o @3C 155;1;1\@ o Eﬁaﬁe\?%@ﬁsﬁéwf?ﬁ%i%%@%@ &t hy

dressing and the supply of pur& water contalnihg a constant 5 anmount eof a
surface agljiMeaGRNseckliGn ,3A presents the results of polishing using pure
wat er contai ni ng wt. % of the surface active agent, with dressing being
performed at a | ow surface pressure of, for exanple, 50 g/cnR. As
illustrated, the projections (open marks) are rapidly polished, the
depressi ons 10 DPEWALHEDBDRSTRAREIGK 0OF yTHD| PREEERREMcENBODINMENTXKnesses of
the projections and the depressions coincide at about 300 seconds, and
thered®ter polishiFreierret empodimedss ¢f Ghepr ¢sent wingwndlion wyll mew
dependency of the polishing speed for a bl anket wafer on the concentration
of the sumfeacdesgribhed agantdetiiel 18ithneeferancen ¥ the SEceaRanydnde

agent is taken on the horizontal axjs, and thg%ﬁgl i shj n? speed i s taken on
the verti CHAVERIS - At TR stPface Rt tRetes &% r BELBKY of T3, G

pol i shi ng ,speed..for the bl anket fer_is..sho o be alnmost zero._ .Poljshing
t he device %é’é‘r‘a%teﬁeég '&5?\%?“ ,dlt%\li\’gfatc’?ree,lszﬁnghé c & eerclicy

t hat poli shj . ri f | §dm L OQ£0 1 t

ol {- 5t op Fungiven | Bt A LT RARL OOk PREYiELos e

pol i shé ng kSRRRG- bﬁnahﬁgpwﬁ@@we Yarlthe 10k REt FORfedith dePiLss] AP ik t he

device wafer is about 000 A, while the polishing speed for the bl anket
wafer is pledesel pther fixed abrasive is fixed abrasive pad such that thin
fixed abrasive layer is bonded on a soft elastic layer.
FIGS. 1A and 1B show a polishing apparatus according to
an embodiment of the present invention. To a turn table 11, an
20 abrading plate 12 is fixed by a clamp 18. As stated earlier,
the abrading plate 12 is composed of a composition comprising
abrasive particles, a binder, and pores, which is preferred for
polishing a device wafer having various semiconductor circuit
patterns formed thereon. A top ring 13 holds a semiconductor
25 wafer 14, a substrate to be polished, by means of wvacuum
attraction. The ¢top ring 13 presses a surface of the

semiconductor wafer 14 to be polished against a polishing surface

of the abrading plate 12 while rotating. Thus, the surface of

11



25 as |l ow as about 40 A Thus, when steps are elimnated to achi eve
flattening, a blanket wafer or snooth filmstate is produced, and thd 1 FEB 2003
polishing speed | owers extrenely) Accordingly, the self-stop function is
assuned to have appeared. 15 11 Fc~ 203 If the surface pressure during

dr essi ng

e over StpBI FBGCTaRendPnGooHOhEhEBnbBoF L SRCEERRD i BT bt ho abradi ng
Phi bi ted. and e AERICRESBES b ErBR6EEel Q0L LRRRTSEMS: HBRF RGNS 't bt s
order toMEiRG: RHLLEHm ofney A SR, DA pdr PeObIEE o FRRRE P8, o

par il caTapERlerbEaRaY B A BaR e Oeh o S L RISRE. BFRe S RERT) V€
1 odh porpPeh s AESHRE IR A R A b ch Tl i B LBR BRI RERE)
15 Second g iaépaa&?}f;ggp?%egeﬁﬂiﬂﬂé %éa&tfr{#dmé@ewl aﬁaéagnﬁp%@ (it

can polish a device wa ressing I's performed before polishing). This
type of 2BAadAg PlsAF4RNBIFakh¥ §99&§iﬁae%§§£é:stzpmﬁé¢@@ﬁ eR1dEH n¢ group:

Abradi ng plate wth a | ow polishing speed 20 (it can polish a device wafer

i f dressiR@sisesP@Iche Mk @HdsR@r 17 while holding the dresser 17 and
rotating, to show the same function as does the top ring 13.

10 This apparatus has liquid supply nozzles 15, 15B, 15C.
The nozzle 15A supplies pure water onto the polishing surface

of the abrading plate 12, and is generally indispensable to
polishing using the abrading plate. Pure water supplied to the
polishing surface of the abrading plate and the polished surface

15 of the semiconductor wafer plays the role of lubricating and
cooling these surfaces., Thenozzle 15B supplies a surface active

agent. By supplying the surface active agent to the polishing

surface of the abrading plate and the polished surface of the
semiconductor wafer, the object to be polished, the nozzle 15B

20 permits emergence of the self-stop function that when the
polishing of the substrate proceeds to flatten it, polishing
automatically proceeds nomore. An example of the surface active

agent is a substance having both a hydrophilic atomic group and

a hydrophobic atomic group in themolecule. As thesurfaceactive

25 agent, for example, special carboxylic acid type high molecular
surface active agents, and metal free type surface active agents

having their sodium salts substituted by ammonium salts are

usable. The nozzle C supplies other chemical solutions such as

12



polishing). O the foregoing types of abrading plates , the abrading1qlﬁge
of third group requires polishing acconpani ed by the aforenenti oned 0"2003
dressing in order to increase and stabilize the 25 polishing speed. To show
the self-stop function, supply of a surface active agent is preferred, but

ter m nat e Aol e99L06 620 AP BEEATCHN S e iA 08 anthenaliarh i ate of

first group gives a cer i shing speed, thus requiring no 16

11Fc %2@&? Q{)}f%?%ngb?§39ﬁ§g?_%‘iéj,uEhﬁgirp&lréa%@ e gmbmg s&d f-stop

. e . 1
function, supply surface Ive agent 1s indispensable, To stabilize

the poli s NgnePEEFi cARNSY., B E8mS1 88 HUEhE BuFEelrsi & iRy uleanfsh D& med.
Regardi ng the abrading plate of 5 second group, if dressing is perforned

bef ore poj ms,fmingg, atbeideyt L& wf,e00BaN Hial poltashdamataabopatai (K jcoypl of
pol i shing speed, and the self-stop function al so appears. Thus, neither

pol i shi nmﬁ&%@@p@%@ﬁabﬁsdIpe&&imem,osutlﬁecas&:nifveaagemtacaexddotri wehagent is
necessary. To stabilize the polishing speed, it is 1D perm ssible to carry
out dress¢igniltial ngopakishi pgn be Supwltiled sailfitxtaop lfyynctinglycleariy, a
surface active agent nmay be supplied. Next, a saving in the consunption of
a surf acecembinatageptfrwin thbse diozzleset5A A4 Steand ilbedtedhle polishiéngse of
a 15 surface active agent in polishing of a device wafer with an abradi ng
plate is $wrEadedof othdoaprddine Flatopridundie prlished srrfiraat Péntbe
steps. Until elimnation of steps, an abrading plate has excellent step
char act erfeRi€3ndaaton §ﬁf¢ﬁc€¥a§t¢%@¢%@ﬁ%ﬁrign%&ﬁﬁ ) unnecessary.

1‘}
He , f ti t 2Q .needs to.b J i f ' ft
CtarE0f pol | shi niReRAL SPEERERIATH YA SABHN d SR 1L Bty SLAFPoFRe

| f f \ i i i im t .
PEPPLY o e B R e 38E ne BERAANG M REL O £ RN £ AneORu P E S 5PD
oy > O o . B L
acvi sabl o 5L T e B e R e e o peFars T ahaereh of ©
steps and;sd e Fagﬁﬁﬁzﬁlfﬂg@fa_%esaffaﬁeaaﬂayﬁg@q%rtte. Aehialiltm gheweyer, it

is not necessariTy easy fo nonitor the polished surface and confirmthe
status ofopoth&héd@vd¥ surface of the polished surface of the wafer is
15 thinner than the diameter of the abrasive particles used, and
the abrasive particles are easily pressed down by the wafer, so
that a certain level of polishing speed is obtained. That is,
at the initial stage and intermediate stage of polishing at which
the projections of the polished surface of the wafer have some
20 height, the polishing speed is not particularly lowered, even
in the presence of the surface active agent. However, after
polishing proceeds, the f£ilm formed on the concave surface of
the projections and depressions of the polished surface of the
wafer becomes thicker than the diameter of the abrasive particles
25 used, and the abrasive particles are minimally pressed down by
the wafer, so that the polishing speed is reduced. These actions

are utilized to polish away the projections preferentially, with

the depressions being minimally polished away. This outcome

13



11Fc~ 2003 of fine irregularities. Provision of such a nonitor would
requi re surplus cost and space, so that it is not preferred to dispodd EUcii}
a nonitor. Polishing acconpanied by dressing is expected to nake a tine
controlled saving in the consunption of 5 a surface active agent

sufficiently feasihle, because the_polishi speed of the devige fer is
pract i caﬂ-??cy@t &8 &£h9 ARR]ATINCG ?Fnﬁkﬁeaﬁq%éagﬁﬁt iflcl)mézttelf%1 g%éactel ?ﬁ?nat ed
to bring flattening is considered tqQ be nearly copstant.. Let. the uired
time unt PPLLFRANENISRESSE ?*EE%%%ﬁ% 3°Vﬁ§ﬁ Wﬂébsgﬁﬁ|?E%3%§%%#$%cé§§o
active agent is started aftgr a #a se of tinme corresponding to 2T/3 to 4T/5
seconds FLBH:IEREIst 4Ft SEALH IFéﬁ'hg?'By so doing, the consunption of the
surface active agent can be markedly decreased,, .for_.exanple, a | f or

l ess, in conpari r\/vitte}’r’F (M ostu"s{%:pﬁ fgtt}ﬁea%re%%ﬁ n%i%?epg%i shi ng.

15 The use of surface active _agen [ings i n: i.shin
Cost ‘per Sgarerd TiEhash BFE of e REChet L S HRE S i BaRe L L 4 REpE™
function,.w.th i urfea L Ve ; keykBg this
e e O e A A I
pol i shi ”21528 BAGOERANLRE e YASHHIGg Apethatsdl B¥ eiaduslivedbr albag pl ates
can be broa Fy classified into 3 typés, nanely, first, second, and third

groups based ofe bpgapakusimantiaracserizshhass ofthéhesanahs pdirigrakat es,
the abrading plate of third group can scarcely polish the device wafer,

unl ess pahi $ht A% +&SsPEIJ AREi b Wides bre watdr dsebsing.pdIinisdtdibwiwbr ds,
pol i shing acconpani ed by dressing enables this type of abrading plate to
pol ish t htedabiradinaf ¢l atlecalse pactessfathet retatibhngskuenpaebilel,eshar e

sel f-generated thereby. Wien dressing is stopped, polishing 18 11FETf-~
t 003 propeddshimg sonfacems the abngd sy tHateckdidrerpebbaspse Paitbec es
exist. After the renmai ning abrasive particles fIOM/%g; gf t he, poli,shing
surface, d5GSISEF -ng Moed AGSWrtocckdCARGEARF e ANGHAT: IRE pF BYEeELTEF1¥EI i shi ng
st ops subst an

i.al |l Thi ff 5 . h | f oS i on.
Q" 4" SRR Jees BUHPYE SR HF B ki PRLIAPERSaLHIS DR S AL &8 pani e
bv 4 (i T ol !
by dressiag e LRSI s 00, HLeRRhDO s ol Aok
pol i sdin é@%ﬁﬁ?@éﬁgidh réé%fLé%ﬂ%fg%Eﬁ dfd pOei¥RiRE §9?3?§280@¢@%9d1

wi t hdressing being perforned ( ., I'n Situ dressing),
predet er igdieq- £1 MRiAkt eon siradte. Pakicsbunb gl yhanans LEF - bep et 19as
polished without dressing (i.e., No dressing) . FromFIG 4, one will see

t hat for ddes proy estdmyes. of the device wafer, the polishing speed is fast
with the In Situ 15 dressing, but in the No dressing, the polishing speed
gradual | y | ower s, Nekowi e tafef ssdisf oft spef GREERDA. a¢hlvRtagent Hirihd he In

Si d ing,, ] [ icl |, f - d h

Free abr ANAFE A EItDs TRFETRRERCHT P Ui Eanpo T ot g - pbad- 14 TG, As

th ini brgsi ti.cl 20 LN, fid d_shi SYI.f

ai et Oat dimde ot o o5 9 858, rakPRo € Ryt el ARl
(ot . g 3pt . t .

Surf ace 8ot s MR RecpRotIfel TROdEBRR A kot hn fus o o o

exhibit the seké-syep glnqpﬁhis on ¢heaflsy aMAVRVE!  op 88 REFkaCE epr-dYaRSUre

for dressing during polishing may beilnpreased to raise the polishing speed
of the deWisfed@fis, hhdiso13lsRaPes Fepsbbbat R RIS odl, Wth Shieambhi | e

supplying a surface active agent during the step of the No dressing
pol i shingD &8noting 500 um, the mark A 2,000 um, and the mark (J 4,000
25 um. This drawing shows that the projections are polished away
rapidly over time, and the depressions are also polished slowly,
and that polishing proceeds even after elimination of steps.

That 15, the illustrated polishing data demonstrate that no

14



11Fc~ ~~~3 After conpleting polishing of the wafer with an abr adi n?

pl ate (abrading plate polishing), the wafer is washed with pure waterl I&ad 2003
touch-up ( finish-polishing ) by ordinary chem cal and mechani cal polishing
(CWP) is perfornmed. This is intended to 5 renove the polishing abrasive
particles adhering to the surface of the wafer and renpve flaws ( ,scratches
) on t he Sfafters ' FURET 10 ARRFAF SCAP kRl ietnhareoreprarsdily AX8eEHdd whi ch
perfornms poli,shi Wth a polijhin cloth (a resinous pad free from
abrasiveaggrﬂmﬁi NG & FURRAYNSL OCREYWRFPER WAFPE-supplying 7.0 a slurry
(a sol ution contajning | of .of abrasive rticles). the slurry, fumed
silica slurry, c%*%?ﬂégtﬁ#@é’oﬂsu? ?/Feégiitﬁ B?ii;?@g?gélcﬁﬂ‘w&”s‘-leﬁlrry,
for example,. i s used. The average particle sjize of the abrasive particles
of the oba By <P 1350 2nm ErE S B B ySh e Font pio RS 2 SHReREminl y.

t he sl.yrry.h rti.cle_si di iQution, is_free fr | ar ge
abr a? vea!p()hgru %ﬁltcﬁgs? %{rﬁ#seogfz ttllegs?a?ﬁgé fFEIE)Gth ggr %g?ﬁ%ﬁfo%r‘%‘}% Iree§%ﬁ1§\ﬁ ng a

sLve b f | _ _ Ve |
Comeroi o §oLienily B84 FRLE R A Re R adh i) loE AN B B AR
pol yuzet haagveaseibrtl 0584 e eldeska3y b%rﬁgggl%;}prég Bedel ) nd 200 pad

(a non-woven fabric type, a product” of R n the enbodi nent shown in
FIG 4, thesdemceopal eoraf égampheadisg P!’é&le., pohisshi 1oy yesa @edl tivapal |y
polished in an anobunt cal culated as a fil'mthickness of about 500 A by

or di nar y pedBecHionst Qupbnupacis) rar®vaplide ydppDss hed, piid idepaesaidns
scratches 25 on the wafer surface al nost conpletely. As an exanple of the
t ouch up,(sPll@d Baghs\sarbanssly pdlesamunhe 61ldepostitisesnes fd Aiwheon t he
surface of a bl anket wafer which was polished with an abrading plate and

t hen subpaeegtiens 2and the depraBiens coisiide. athaboletf 110 Hemomds
represents the total amount of deposits and flaws on the surface of the
waf er. FPBI $herpafiter; ped Isinibgi apePgraf PEpcapindi TPl atfe isola Hiswy, t he

def ect t, | , but wh t - up, f dt d 5
Cor T o5 pomBOR e B e gty E et e R4S epReasor oo bin et “hisint

ld Db d d i | e i d i th
Count o SFGERES, $ont ot AL IR M e B ta C e { RERRuch. By be
| ess14 haroaRerArati®nPresephe exRQGRNt dd st rated tauahy i Qﬂt h§ No

dressing polishing 10 after the In Situ dressing polishing. Such touch-up,

needl ess hioxr izantalsands, hest the ied it i63seseed 1Mot 4l &8 SneheQldriiidyy af ter
In Site dressing polishing, but may be widely applied to cases after

abr adi ng aplist-e phti shismy.faNextaethee addentoronteathakfien wi | 6e dihecussed.
As 15 stated earlier, the polishing speed of a blanket wafer (smooth film
needs t oPediShimehEpged st thadidatketpehfehiisgsbpendobeaa Ynvsceemaf.er, in
order to_shqw. the sﬁ(ﬁlf-stop function. In ether words, the self-stop

funct i onT0antSHa Nk AP BERLCE R T §T bYndek rdias h Forrd tPemisshithg refoae of a
pol 1451 nangke,E PedEt S A FRIRARERHatER 1508 ARAT FIRRSON | m
known 00t ey dae TRa ot he R AR ARy BBt d e R e
shown i nakl Eholn iRerRdiE), 0Bn8fpéh PMIT QY JPUILERCEhe presence of the
projections and depressions of the device wafer is about 3,000
A, while the polishing speed for the blanket wafer is precisely
25 as low as about 40 A. Thus, when steps are eliminated to achieve
flattening, a blanket wafer or smooth film state is produced,

and the polishing speed lowers extremely. Accordingly, the

self-stop function is assumed to have appeared.

15



25 the polishing speed to about 3 tines that of polishing only with ﬁt I
Further addition of a surface active agent in conbination with a buffer L2003
i ncreases the polishing speed to nore than about 2 tines that of polishing
only with watery although the increase 21 11FE-~ 2003 is smaller than

upon addition of the buffer. The anpunt of IS ActiVve :age is 1.
2pwt . %. In viedlofthhs8ETAEE,PEESSHRE gﬂﬁ#‘{;bo%é%%é%ﬁg Jgslcjf#fse(r?lli%g1 35 i shi ng
of a device wafer,incyeases th ol i_shi.ng f jecti-Qnspef the
devi ce wéO&r S/Hﬁ‘?ked‘fﬂf. 'ﬂ%‘@r’f‘,pel 'epgrgFe %ﬁ?gngﬁ\é eoé%%%%feﬁda?ﬂebdevi ce

waf er. Since the poljshin eed at .t hi ' 1392kl ¢ 1dinfsf ebentcHer om t he
pol i shi né’v§§§é’(?31&re4 r%ppq?bﬁslgl ?’ tst,hephcszsdgl tslt%(g)p function can be
exhibited, The buffer is gffecliye SN%$ hen P Y St d a@ft i@vesi | i con
oxi de fi BRFAFRPIEGT 2 F%S g%%ﬁts‘ggi’aﬁ&%@}étcha%t i's effective for

pol i shing a et L of R 1AsRDflg 7R y5 R BB giRTeddlS

pr ef egre%%@gggoﬁ?%g}tﬁggéng?ﬁggﬁﬁgﬁﬁgéﬁpgbradi na plyzsite whi ch shows t he

af or enent j oned sel.f - o 4y d hsSsapRar akusrefbered 26 dfovasr

abr adi ng ep‘ieél %%éxgeéﬁt%(%&ae%;i&%t agPe IP% mar ked| y dec?eased 15 conpared with
the appar SHeWe i 9 Qird dutbig tdeedadigls 0f ardaf erg ahjuy edte to be
pol i shed,atéésﬁ?w, and ;%Ehe radi us of gan abradqung plate fixed to a turn table
be Rf . Thesgeidesried apridievd gpdamidieg el ationship: 2 Rw > Rf > Rw/ 2 20
wi th chem cal and nechanical polishing (CW), which polishes a device wafer
by supplying a conveskiongltpehestimppsitian eandékipny)fanag Poradhidg
cloth, it is generally said that uniformzation of the relative speed

Wi t hitp t hel awé e(psepdations of plersdiisipeatiBdesd BANERTs BBRARDESSthe si ze
of the turn 25 table has been set so that the radius of the agbrading plate
on the tutheasbradihg bbateehs c?12F@hi1@ RFRAEYErINFC FRTER YRS He
polished. In polishing a device wafer i1 e making, use of, .t self-stop
functi on, homever?l‘ﬂﬁgngﬁq’fbpbr@jbé@fiilé‘ﬁvs&a?*ée Wéﬁb\)%glgg POlf‘é%ngcéaeiééow by
polishing to elimnate the steps, .polishi nYulL9pger. In
ot her wor 3% Cé?/‘élli’c’llflsg‘a?i%ﬁ%cn{wgglggtw*tﬁ{?q%eggg Fgﬁ%n%égﬁg n\%i thi n ?he

waf er surfggﬁs Rﬁl kshing does not proceed after elimnation of the steps.
Thi s nmean® aP ﬁ%S resulting polish surface has nothing to do with

vari gtg ons in the RIJrshi i speedavrbdingt beavaf eritturdmcentetmeddhtea
polishing nmethod utilizing the self-stop function is possible, therefore,
vari ati ongol Ashhagpebesti ngtspeadpoiltibhnat Hevivakewagearf afedaeespagnilssi bl e.
Hence, the dianmeter of the wafer (2 Rw) may be 10 larger than the radius of
the abradpegfplrakd (WEfoms phdmehingFt G THAS okyPheodi akixiing Phate

abrading plate ( 2 Rf ) may be larger than the radius of the wafer (Rw) as
shown i n BEGeraBlyTHEOWSnENE 6RLELFEOR! TUNRGAON ' has been set, because if

the radius of t he wafer (Rw) i reat er .than the di ter. of. adi ng

15 plate (2 Rf), tHE-REATERPGf %F’gf?ﬁ?ﬂ/g (?flattﬁewhg?ear h%&{dleﬁlar@gpgg%the

abradi ng pl.ate_surface,and.stalili ' pceF-TRE BECAYS tihgse

cont r%%an@é , ctaﬁepg'ra%gho? f]%‘éggér%%y?%mb#e %gengis'ga"ra%gpnuch sngl Igtélrrlt ﬁan t he

conventi onal iha%,g)and the size of the abrading plate can al so be nade nuch
s .

smal | er tﬁ&r]rit% e

Of the foregoing types of abrading plates, the abrading
plate of third group requires polishing accompanied by the
aforementioned dressing in order to increase and stabilize the

25 polishing speed. To show the self-stop function, supply of a
surface active agent is preferred, but termination of dressing
can also bring this function. The abrading plate of first group

gives a certain level of polishing speed, thus requiring no
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20 conventional size. Consequently, the degree of freedom of design of the
apparatus can be markedly increased to contribute remarkably to downsiZirnggg;
of the apparatus) FIGS. 8A and 8B are views show ng the positional

rel ati onship between the center of the wafer, Ow, and the center 25 of the
abrading plate, of, in the apparatus showm in FIGS. 7A and 7B. FIG 8A
shows a c&FESSLNhiREETR %}Cgr@%@rn%chtJHéhM‘f?er CooRRPwi $hgr 8d&stiodn t he
radi us of the abradin | ate (Rf é while FIG 8H shows a case in which
the di arretfélrn':d?rl%esa%k)ihii%ap?% gzactive agentpigosiisgngahlke gr &8t er
than the radius of the wafer (Rw) . If the polished surface of the wafer
goes out & IFS | §'§‘iengp§ﬂnl 8é890f SPRRA abrRRHLHI atE estHAY aduFsnef t he
abr adi ng pl at.e i s .made eater than the distance (L) between the

Rf
center of H s&ﬁé‘f’@r ?maé’ &% PRELTenReg 28R PR A5 3AFRG1PPabd 2te Plas
h in ElGS._ 8A 8B.. I n thi, t.at e, | ishj j f d, with th
Colati Ve ESSAID IO R o STRATHIE e dir HRa e CR LS HR SRBAg g T ot o
ooty ‘ . . . - o : ; o g
Por axanmevise hidy dfide b1 ILLUE RTLELORTh T o PRRT! Bnafiy Bhadifng®

abrading it e chl) s g £atety  hdie ! atagoc (hl hel weetp e a0l (he

wafer, On and the center o abradi ng pl at the ‘center (center of

Or avi ty) ofoli¥h a4 SEcofiSand sy ByByss 08 [ hOPhs L BE ADGARL 00 Ll

Thus, the situation that” the center of gravity of the evi ates
fromthe alyearti nig Medessdiy acad @tapghiine the RN ikhig Caneka Prievent ed
reliably, and stability can be enhanced. During polishing, a frictional

f or cel tleveleapsisatibletsidarnf caendvess {10 daednghso Vedleingnd Tohenahrad ng
pl ate, and may cause a turning nonent to the top ring 13 hol ding the wafer

20 14, theredlf-dted | fungtiom cdparilyg. aPasurfatar lagtiken adentpohagheack
surface of the wafer goes out of the polishing surface of the abrading
pl ate, as sspR1fdbove, the site of contact with the abradi ng plate is only
a part of the wafer. Since a fricgtional force ogcurs in this part alone, a

tendency toward i m¥Fnatd FRYDRDHAN kB 6PRFIREEARY Be I LA FSTtIVence,

th | t di tqQ t t di i t

p| h;gﬁﬁq‘ﬁafﬁal{lﬁrbﬁef st whec Heeﬁ?rgr%%ﬁt &%?REG’FE?%F%E:P %g'zcae .
u | s . , |

Fc ~ﬁéog§’ dt}r#ean%} 2% ﬂolfi}%ganf%&g a%gtﬁélein%h%\@v\g e?mgﬁggfﬁeuggrggdik’%ghplaﬁ e.

Far this pwreEHg phatkolé SHuMhRRPREA MW ha% geh ¥akebs Aot B aALE and
AY2 each including a cylinder 20 and a piston 21, a frictional force sensor

FX, a fri efliionalatfiorcefssheps . FXIntai 5 eN0fiihia®lose 8§08 t&ps Andh abreREmt | onal
controller 22, as shown in FIGS. 9 and 10. As shown in FIG 7.0, a presser
pl ate 25 Pdahohiagedxapblent step dhagat3erilstics,i agd 2 Fuacdhetdsteuat or s
AX1, AX2, AY1l, AY2 are disposed between four points in an X direction and a
Y agent is basically unnecessary. Hence, no surface active agent
20 needs to be supplied for some time after start of polishing.
Theoretically, it would be sufficient to start the supply of a
surface active agent immediately before elimination of steps.
If it is possible tomeasure the filmthickness of the projections
of the device wafer during polishing by means of a monitor or
25 thelike, it is advisable to detect the filmthickness immediately
before elimination of steps and start the supply of a surface

active agent. Actually, however, it is not necessarily easy to

monitor the polished surface and confirm the status of polishing

17



10 direction of an upper surface on outer periphery of the presser plate 25
and a top ring arm26. As a result, the presser plate 25 is pressed 1.1 FE5 700
downward by the action of the actuators AX1, AX2, AY1l, AY2. As shown iJLU ;
FIG 9, the frictional force sensor FX and the frictional force sensor FY
are di spggeciify aj 5t deusar {868 15 PRPUS B6n PEIE RN d NmbRerdr didbgeli on and
Y direction of the presser plate 25 to detect a frictional force between
the waf erekbizedshpplabr ads0ai agade? Wi eRaksiexes st Prefee reaf eb 14.
The frictional force sensor FX and the frictional force sensor FY detect an
X directigagpegapenent af moahdoz .Y wbI B i) Lormenaiie Ry Vresedpectis-rel y,
of the above frictional force. The outputs fx and fy fromthe frictional
force _Se@&PécEéda’@S thdnee fdf itdine0p@ht FOI Led SRiSiafg X Bhe srismgation oft he
operational controller 22. The position sensor S is.provided on a shaft of
the top &i nPudBade® detdee tdgent stafgeciehel yedrddidlegntleecaiss hehsafer 14
and 25 the center of the abrading plate 12. An output s of this position
sensor Spodizhimgeaperddof ntive tdeyioprewatfieands poattbdtdbly 2Xadlds Th is a
functional block diagram of the operational controller 22. As illustrated,
an arit hgetiad lunia 221e ofeqhibred untill Freps acp3edpuinatedakochuting | er 22
cal cul ates an area of contact Sw, between the wafer and the abrading plate
on the b&dia$temingeldGrpsiderradth PRSI FORS kRt or ISt Bhe Hfauds hand,
ntroller 22 calculates a 5

ith i i 22 of .th i |
Qi oct i oFmeoinhLt F1aktERANG BT PEeRndl L TRFRY TRIERPDNY G 2 O THRGS of
th tout (fricti . f dth t Lfricti | f f f
he PO PAGSSYE ByeBR e SEETsd B A & TPRE bl At 106 S o ke ¥ ©
ti , t h i i . fri i | .. d
he tur nEad S Beht R L Sk S A {5, BB gl O Bsiron ™"
sensor sl ddipanAa g SOnERelsSMadlesor 8o SLENNCLER Ul hatdtaly

cal cul ates a press ent (dp/D where ~p dehotes a pressure

di f f er engecrangoa denet exahpe )i @BeheraDf dhe1od £rin Wonlgie ibas] vikn t he
directionA of frictional force and the turning noment M Further, 15 an

ari t hnet theusitar22 4 fc aluppllyt ez thaddbelgXhnikrX? o fF¥d1iEX2ngnposed by t he
actuators AX1l, AX2, AY1l, AY2 on the presser plate 17 on the basis of the
pressure gradi entThewger aft hSurdocreactivacadedSIEnys apxncreage inFy2 on
the bas is of the qutput s fromthe pos ition sensor S, The corrected | oads
FX1, FX2tbBeyPolpeBingeCBEEpRET HRERF t 0 IEnBOSELRAREr 4T 208 PIRERTLRE tonyD.

Such | oads FX1, .EX2, FY1, [FY2 11 1, i
Ve 1 o TIRE S {01 SRR TNGRIog Yo G M T ot SFE Ao AN | | nder

20 51 | PRSI 818 A M2 Al P LR Ly LIS LD dient

due to th at “occurs inthe polrs ace of the

waf ez 14 c | gl Ut Jaq 5 iderati o] 0] c l:€ah 3
G R Cangy! afiay Oﬁ_l%(ﬂ&gx:g {21 149k ObrbResgond 2 tpoql%%]ﬂtq]e Lop

between the wafer and the abrading ate. Thus, "the inclination of
rined3 edddipaieepyelbesdithey, t Habdeatada g%gér\mheuyl,naw@dﬁ@glpitdﬁ&

direction can be prevented 26 11FE-~
can be broadly c¢lassified into 3 types, namely, first, second,
and third groups based on the polishing characteristics. Of
these abrading plates, the abrading plate of third group can
scarcely polish the device wafer, unless polishing is performed
25 together with dressing. In other words, polishing accompanied
by dressing enables this type of abrading plate to polish the

device wafer, because necessary free abrasive particles are

self-generated thereby. When dressing is stopped, polishing
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effectively. Next, the layout of a first enbodi nent of the polishing
apparatus according to the present invention wll be described. The 1
structure of the entire polishing apparatus according to the 5 first
enbodi ment is shown, for exanple, in FIG 12. FIG 12 is a schemati c,
sectional plan view showing the entire constitution of the interior of the
pol i shi ng pppaeadsis foAs ssimmmtime f hasdrlasigngss t bRepalemsiniggapisrad s | S
conposed of a polishing section 130 and a cl eani ng section 150. The

pol i shi ng peCticohed 02130t haffaeruthet abhaibtiBgdabpaside ghatbicbent Erow
thereof. On both sides of the turn table 133, there are di sposed a

pol i shi ng @t pf13ve pqliiphédgwivdfaze,opolislyl ig8peanbtapdoessd agyumte, 141
equi pped with a dressing tool 139. Laterally of the polishing unit 137, a
wor k receidn@dg/hrebrogrefg @ewrodd shddg stopstsaiisdntOaldy .upPbis 16t Santf ace
of the turn table 133, an abrading plate formed from abrasive particles and
a bi ndér iLFEERPREUIS A9 thpdreldinstedefoncthen abFdd n§ Pl tbemrestlies a
polishing surface 134. The ¢l eaning section 150 is conposed in_ the

f ol | owi ng MareCediis® dar Phéfhr dpbiRT P N wsErepraigddby edtesing 20
an arrow G are in(s)r:ng%ed at, the .center of the cleaning section 150. On one
side of theseSrobdts, SEthr 9TESF109eancirassing wasorf:iRPed cafBf 19WY and a

ind . hayi J. ~q, f ' 159 di ed sid
by i de. O T R R ARt oRP FePrBRRRE Bty PSR < B8 S 0
di I [ tte 1 dat i
e contucrtr “hal o a1 IR FRREA Ay SO OR LBl v

12, the rivedi - pandshanl | ¢fihobilock itk oo 1hle BERFEARMNCLYL Al s LG, DY

one out of the cassette 165, and passes t ntot

wor k i nverdsesd 6g) WEeh 4 preidet et ne@TtGaedHEter ¥8d £f . o f oo SEM cRpduct or
wafer is further passed fromthe inverter 163 on to the left-hand carrier
robot 1, aersaften thervatlet owddhepobishedcel oy ditdseinqg deyi cand43 in
the polishing section 130. 5 The sem conductor wafer on the work receiving
del i veri ngi%rRS% trg 1143 Arom L& .b¢, cohoweilk afeathatf fohethepre jerdi@ds of

t he polishing unit 137 pivoting as shown by one-dot chain arrows, and is
noved ont @% F&& BPRIFELTAEL ery3 there kih v speedr isvRet vithdishadSitm t he

pol i sT%ng Surface 134 of the rot sti ng.10 turn table 133. The sem conduct or
vaf er fte~1&e?)%+?%h%‘l’(} B8i W A hAEREF LRS- r et PRdd Sthd PehepgBRIgradually

recei vi ng/deliveri Vi 14 apd delivered to the work inverter 161 by
the left- h%ﬁ'(’jé%g’r r%}g%ﬁ%o%%?’elsléﬁffﬁgoarglé\ﬁ‘%&o%i Ic‘)[é’ BEF?@)ECI WhERI Wi pure
wat er, theyseddGpnElcdor f I Syl e - f i 1,458 ¢l d, 15
with a cl grar?" ngﬂs)ol ut i%r?%’? %ﬁeﬁﬁg?\éﬁ'@tﬁyg?ﬁﬁﬁg;.&%ﬁéc %la%e?eﬁ%rﬁendd’
secondary sd eahet hiahy These bbeasedhCRduGakesWald bse$PLP, dhingd Wd h the
spin dryer (or a dryer with a cleaning function) 159." Then, so treated

sem conduakistaing speedtis hedii.0o Abethassens enilbd dbrddeve i gt femsk
carrier robot 1 in the 20 drawing. After conpletion of polishing of the
sem céRdudraingray ofi thetpel isking suwfdaayp aftey $85ppabe of ehsssmingyit 141
noves onto the turn table 133 as shown by one-dot chain arrows, and presses
the rot atittP ddsSiligs spred rastyaildst sthwspoand hhegsslf fatep IB3afidrhe
rotating turn table 133 to dress (regenerate) 25 the polishing suxface 134
of the abr3REFRF DI at’® LAR gbodiBeniy Wi ind Kec bnd-enBBEF fFdRE ir fane

pol ~. shin rat us..according to, the present invention will be descri bed.
The str ucg’ulfegsosg‘fr? TG Fgepgpi‘{'ﬁ%é’ AN Y8Sa8ebrah AP tsﬂeg/cm{'

To exhibit the self-stop function clearly, however, the surface

1 FEB 2003

25 pressure for dressing during polishing may be increased to raise
the polishing speed of the device wafer. It is also permissible
to carry out polishing while supplying a surface active agent

during the step of the No dressing polishing.
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28 11ECIi) 2003 second enbodi ment is shown, for exanple, in FIG 13 .
The present enbodiment illustrates, but is not restricted to, an exanpj¢rhf;
whi ch touch-up of a wafer is perforned by ordinary CMP after polishing of
the wafer with an abrading plate. In FIG 13, 5 respective conponentsor
menbers areschemgtj,cal | [t i .C [ .the sane
as in the aboverT?Sffrtseta]'l %érgw%églg)%%? .E%‘}ﬁ%h\gglgi “2%??1% ‘g%%%frjg? gé %}ﬁgp %égﬁbgsent
enbodi ne S j f i shi [ IS Lh an
erbod ey slEs  BrPahLnalo RS 301 99,366)), o0 LR200 UAR BB LY a0
as a whol,greBesihfg E&\?cl@-t\%?(fﬁﬁ%rﬁf J1h& BRRPL by o PaL A Jreadidiy/ Wikoadi ng
units bearing cassettes 165a and 1é%p acconmmodat i ng ser conductor wafers
are di sppeefankialt We1Rehiiphi peaMp§CLE Operi3PReand ThIRD ikae tdeviede g oof
basically the 15 saie specifications di sposed symretrical 7~y (vertically
symred i gahb¥d BhEIgo11is¥ing Whihsh 0eneoit 101 é1@d0RITiNgTeo klid@urfaaeh of
the polishing sections 130a arid 130b conprises a turn table 133 pasted

Wi th an alfr BEeviga £éBtdhdrefbvabf Bl sekaiche®n) an tippeara fdi baeEakker eof, a
polishing unit 137 for holding the 20 sem conductor wafer by vacuum
attracti orddndry e g tdeedadeoondedrs vaf er maghbdswhackupkeaderas t he
turn table for polishing, and a dressing unit 141 for dressing an abrading
pl at e or pabisdiing ofiotth.a Thel pphishi nfosbet(iaonesidtusarphd 30beeadiromave a
wor k receiving-delivering device 143A at both sides of 25 the carriage |ine
for recePPrA§ &%d PaetiiFderngPERES S@nagdhakiEt bhe waifar MhddheaSYrPd Yihe
polishing uEit 137. On_both sides of  the carrgﬁge l'ine, an inverter 161 and
an iTer Pefl¥E3Yala §PLIPGLLA. CRRFAIRIRG Y At abFasdds PG tHid SSiverter s
161 and 163, .two .29 ~= = Ud .cl eaners 155a and.l56a, .and _t cl_. ~:anexs
155b andA355h el W0 d oS SI3aEe, Gy Than CPRACHIRE. BRI SUMEErus
shown in , ri 0, di.spo a taid. nd -ar.e
novabl e F%g%amjsrzld]gaﬁx( gdaﬁr e%ﬁm%#xg? g‘#ﬁi? !rﬁté) oggglﬁ,}fi’ i _?igt %eSEg?esé[?ilte

embodi meRt el d lpé%ﬁil-icu_fe €35kl _@Qetﬁ’%eébﬁaéw P ANGE ick N9fe RAGRISATY,

the absence of" a'rail sizaplifies the structure of the apparatus. The

carrier 6gbo® hm dreP&ds NPridieraib1dF tiokUnat 68 Besk pendalrrdn1yg, R zont al
p~.ane, and conprise two (upper and lower) grips used 10 differently as dry
finders abdrwgt hés rgeharp lparttdie lpr ebead iendydibutdon, ih&reeghitohdrdgearri er
robot ~, in FzG 13 is basically responsible far the area closer to the
casset t edbrasdveipaptieles ~and 1y athéenstkiEnfapnakrasive prg3 iolesl e t he
|l eft.-hand carrier robot 7, in FTIG 7.3 a.s basica?.lg responsi ble for the

area 15 BP¥SEY (o RHECHASsHIFRgOEesPPomP 190411 S0b FEFBRP1GE PE (Hhe wor k
cl eaner BOLSEE PR bBH N LG ouBerr drt Txav el LS e 15853 paghiF Ut e 1ype
IS, VRSBSBABaB2EE AN ARSI 19% A BSRILCRNSNCE Sl ? SLURLELS ) 11

20 Rodel) and SUBA400 pad (a non-woven fabric type, a product of

Rodel). Inthe embodiment shown inFIG. 4, the devicewafer after

abrading plate polishing was additionally polished in an amount

calculated as a film thickness of about 500 A by ordinary CMP.

This touch-up can remove the deposited particles and scratches

25 on the wafer surface almost completely.
As an example of the touch-up, FIG. 5 shows changes in
the amounts of deposits and flaws on the surface of a blanket

wafer which was polished with an abrading plate and then subjected

20



cl eaner beside the cassettes are cleaners 156a, 156b of the type which
grips the edge of a seniconductor wafer and supplies a cleaning sol dt1 6bf €053
the wafer while ratat.~ng it in a horizontal plane, The latter cleaners

al so have the function of a dyer which 25 dries the wafer while usa.ng
centrifugal. force. ~n the c~. eaners 155a, 155b, pri mar%/ cl eaning of the
seni condudi®rEaRsheep «c aRh B ed pERE o rafalnYy Fepresentsahbestotah anwmy; of
secondary c~.ean~.ng of the sem conductor wafer after primary cleaning can
be carri edeRPsiys pndefyawpzondihe snrfpsepef i G Wgiedpar BIGs dravpals
foregoing constitution, series processing and parallel ,processing are both
possi bl e. &St 1M e Bhat f B whbragéngs peprka PO 18BANGs fh6ceefiasd 5

(tw-stage polishing), in which touch-u olishing is_performed after
abr adi ng ALY pATA% HaFge REE #68n tABCRORPSTRAPFEETIIER. T GiRSHFS

g e S
T Y Bl B AT TR
pol1 S "0)eddheppsatt ARl 8 88pSEct ofd Bl 1 UL SRR

fol lows: cagseit eof-%ﬁ‘e‘foﬁ@ﬂﬁﬁ{aeﬁtag5bé61e's§ R@ainS §i0g ASeCien nt
cl eaner 155a > polishing section 130b ~ cleaner 155b --~ inverter 163 ~

cl eaner 1¥hodiméasts of 1uskbbiedl RO Ui AR ol drkedssid W 1drah fignger s
when handling a dry sem conductor wafer, but use the wet fi'ngers when

handl 10g aafiedr sere candith odredd Big pole addinlg .r esecti twislelby ermdwndasd ce 20
143 receives the sem conductor wafer fromthe robot 1, and ascends and

del i ver s tte ssgmi tomddct os t maceed whena s e dfopo rdueg sdorepolipshidg afteer

sem conductor_wafer after polishing is rinsed by a rinse feeder provided at
t he positilh B¥te KEeReiRdr BELshARIdebit stahedwidedy1appl 26d Ve Iraissh a
pol i shi ng aﬁ@far atus, the sem conductor wafer can be cleaned with the work

recei vi ng/fet Ty AR TR RS iR b PUFF RIS ¢l eaner 155a in a state separat ed
f the t i ng..,Thus,, ab ticles, etc. . d.b '

ol 1 5hi ng. (abr adi nyeRr RS FR A8 3 BREeBL it PRos T eRRosA%d on
e oS A b IR LR Ber 820 5L offed UG ROLLSRRL: MEACRlode

seni conductor wafer "¢an ‘be rehoved €O er secondary

(tough-up)s; e HedL iyt @&t\e@&%;lx'ego%sa@ﬁgn%w éé;fﬁ%lggf@%éet%é% and 5

156b, spin dried thereby, and retu tv the casset an
expl anat i angenlikehen ffd 1 # b rider PasRokethdELESELBE fuhcMiicah t QU -HEY

polishing is perfornmed after abrading plate polishing. Wen touch-up
pol i shi ng wards, bthpersfedifrmsd opf t Brncthieani agnplbat eexiolbh stedgchgapayaldyel
processing, 10 both of abrading plate polishing and touch-up polishing are
made possiBIEaF Ex fhefpehishing sipeed eéc AeMsce3tiemndelasiverhattiies, a
turn %Sbl e for abradi ng plate polishing and _ a turn table for_ touch-up
polis ng_Pé’r:‘e‘-ﬂ?%‘}fHﬁEﬁeiir?foﬂélﬁ@]ﬁeé'-h‘f’?ge%ectﬁno‘?ﬁe pp&gshingpidasst kivsn
exanpl es 'Ok e'cﬂltx)nogszigk ggré’j‘rglir}xgceplllaatyeer insulator film, for example,
the addition of a constant amount of a buffer to pure water is
known to increase the polishing speed of the blanket wafer
markedly. As shown in FIG. 6, the addition of a buffer increases
25 the polishing speed to about 3 times that of polishing only with
water. Further additionof asurface active agent incombination
with a buffer increases the polishing speed to more than about

2 times that of polishing only with water, although the increase
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15 polishing and touch-up polishing can be perfornmed in one polishing
section. In FIG 14, an abrading plate polishing device 181 using an 0 2003
abrading plate 171 and a touch-up device 182 using a polishing cloth 1&5

are placed side by side in a polishing section 130. 20 In the abrading

| at e pol |shing device 181, er or a_chemcal_solutjon is s lied froma
Ir[:ozzl ep15l§j I %‘}/:tg‘ﬁpnﬁpﬂP%q%%Pgaﬁmgbﬂl%ﬁé‘1%{1?5‘3“@“}?%529 1% n the
t h- devi 182, . I ) t.ai ni i ticl i i ed
(rom a nOSSFESSBT O AREMbLS AR ot noA P Svanl it £ Ihd P ani cal

pol | shed. P4 biaRaH: G HEPEE, Lo AN TOIA Foct (10) I PEg R4S PR RES
1sh Faced o a RorR _ g evresfasf!
Bor ad ng SR a: ECTHERRS EOSE atf ngf bl AEs)Be 094 o M SRR PG ce
abr adi ng _ st 17 shi'h
thi ckess™FERPaRTR FHiaRe ke B8 el FLAM AT A Lo B0 A REHETE B I and
hani : Sk fnls - i h tc.
e R A i e o b e

each of tigeali adithlstieapebl WrdguLetons] el s1e-taaugheuncdeyhce 182

is aturn tab~, e type polishing tab ich rofates on'its own axis about

t he cent egafif bkhexpabitbang tRE! Buf HOVEVEN ef ReSEI L] £o¥YPErEAbL ERGNEHEAD] €
may be used in one of or |10 both of the abrading plate polishing device 181
and the tpuathshpnderf ce siddcohhexsdeofiln ypatpahi shidizimdplayarekes an
transl ational notion without rotation on its own axis, wth a predeterm ned
radi U9 of ekohantonal efbetbnvei fer molishtiiatd mgtadaddllay i aal ewempda). This
type of polishing table is 15 advantageous in that relative speeds are
constant at vari ofdGSoi ntxs apdt A8 Fhiawsmmgapppratuanenefergiosh Hrtabl e
installatiop.is decreased, In FIG 15, a polishing cloth 172 and an

abr adi ng BPALERIRY BEEHRA UiV f&u eBRREART RHALE oWhaCRuSRYhl ED€33. rn
20 the polishin ectign of _this configuration, after conpletion of

ol | ohi ho R SaRPdch Fir 1 AR F8Re  Iuhe o P nd <\ SEpRETRRR, e Stae

sem condugko d t.he _ppl L shi C 12 I i shi ng
slurry isggd%%p?%§L¥¥§%E§%§%z§?%8?H%iasﬁ%%ﬁ?éggaﬁgféﬁvﬁ$%ﬁeﬁ@hgrggP?éhing
can hg peebMpEREd BVtR X1 apHairi@udns KowAN ARG Bl atfet AL AR u& of
polishing cloth table to be " ocated at the center and on the outer

peri pheryaokatepeemt rélgjedit alcepeOpoll iehsanebé Ukw, tald k3T acdussbewani n

FIG 15, there is no need to provide two turn tables, even when touch-up
pol i shi ngabsatldng3platie If ifked €08 terperdtdraree BEtL erTldwad iwpsplateein
pol i shing. Thus, a space saving is achieved, and only one rotational drive
source (nbherfoldpwingarpbabiPyshibPyving the turn table is also achieved. As
shown in FIG 15, a_discharge groove 191 is provided in the 5 polishing
surface of the abra&"ng ﬁﬁageRaﬁa the polishing surface of the polishing
cloth to avoid m xj.ng of |iqui.ds used i.n both t 0 ol Lshin d,oa .,
vvate?oor cheni cal wé‘(’j—’lghﬁhcﬁq‘ AN Ajeghanica ggf&h{n(—? (&MPs’gW{’lCh

polishes a device wafer by supplying a conventional polishing
solution (slurry) to a polishing cloth, it is generally said that
uniformization of the relative speed within the wafer surface
is a prerequisite. Based on this concept, the size of the turn-
25 table has been set so that the radius of the abrading plate on
the turntable will be greater than the diameter of a wafer to
be polished. In polishing a device wafer while making use of

the self-stop function, however, when the projections are removed
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Al t hough certain preferred enbodi nents of the present invention have been

shown and described in detail, it should be 10 understood that var|o$ﬁ

changes and nodifications may be made therein w thout departing from HgBZWS

scope of the appended clains. 34 ~1~~~L03 Wat is clained is: 1 A

met hod f f ' 1LV deV|ce
B& r%&’iiéﬁ‘iﬂ t% dg iy gﬁa‘é@ £le Bt gélgskkﬂg Sur§ e gﬁoEES

waf er hav projec I ons an epreSS|on ace ereo

conpri si pg ggh angxéhsﬁﬂsglgs &@feév&ﬁ Le éggpguiﬁgd agpyLfacs eﬁglve

agent onto~a SU ace (0] i xed abrasi ve. according to claim

|, where eliehqn§ue§hzanqlkhs R%“&E%%? QEEEKEe?QEBR%éﬁng”QHEEeﬂohn a

partial process whol e po i ng process on Sa | xed abrasive. 3.
met hod aﬁ?@&@bﬁga%Qe%|%HEh&na%ib@ %%tQ%@ fuel gger SRIPrhahne: tdALeSshBY the

surface of the fixed abrasive. . A method according to claim3, wherein
sai d §UpPle}éhﬁﬁﬁn@epél_l!’ifsBCQuéﬁbtéehﬁg%thﬁné:G&dl&H ed thhivhe 19@iidndr asing is
not acconpani ed . nmet hod for polishing a device wafer as clainmed in

claim1, twée;rceumﬂncy ppbeghiinginsticonhicaded rilider St akkichoa puRRLYial t he
surface active agent before polishing of the device wafer proceeds to

flatten mbheéehpdopeslinisg the Aeletbodp fiunamidrs bk o sE ided ceheabEbras
claimed in claim 3, wherein polishing the device wafer is carried out while
dr essi ngveheéatiivad abrile vegl atdiRb speledsiviihh inst tend frere d vafftaere ateppi ng
dressi ng operati on.
permissible. Hence, the diameter of the wafer (2 Rw) may be
10 larger than the radius of the abrading plate (Rf) as shown in
FIG. 7A, or the diameter of the abrading plate (2 Rf) may be larger
than the radius of the wafer (Rw) as shown in FIG. 7B. The
condition (b), Rf > Rw/2, has been set, because if the radius
of the wafer (Rw) is greater than the diameter of the abrading
15 plate (2 Rf), the center of gravity of the wafer will deviate
from the abrading plate surface and stability will be impaired.
Because of these contrivances, the size of the turn- table can
be made much smaller than the conventional size, and the size
of the abrading plate can also be made much smaller than the
20 conventional size. Consequently, the degree of freedom of
design of the apparatus can be markedly increased to contribute
remarkably to downsizing of the apparatus.
FIGS. BA and 8B are views showing the positional
relationship between the center of the wafer, Ow, and the center
25 of the abrading plate, Of, in the apparatus shown in FIGS. 73
and 7B. FIG. 8A shows a case in which the diameter of the wafer

(2Rw) 1s greater than the radius of the abrading plate (Rf), while

FIG. 8B shows a case in which the diameter of the abrading plate
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7. A method for polishing a device wafer as clainmed in claim1, wherein
polishing is perforned while supplying a chem cal solution contri buﬁ i]rrgﬂtmj
pronotion of a 35 1 1FF7 203 reaction. 8. A nethod for polishing
device wafer as clained in claim 1, wherein touch-up polishing of the
device wafer is performed after polishing the device 5 wafer by use of the
fixed abradRe) DS SrRatBBdthaBorBPngadaeus| simtde wededi A Rehi-d” tdudiieup
polishing is conducted by polishing cloth. 10 10. A nethed according to
claims, WekeshedfuFfasiicRIupheNatas ggersovbifudhedresifbling Surkare 11,

An apparatus for %ol I shing_a wafer use of a fixed agbrasive, t:}gg)r,i si ng:

b
15 a top r¢hdhorbraddnggPhatas dihe égldd—ﬁlseoﬁa’%}?%gabéa@ili‘é?dpamiﬁs o it
f ti l.i shing;..and f ' I shi 2 0 12.
A appar AT B SBUEEaHIATE A HASANES b REUSPh CER HHERE SHGATHE Ehe

reans §O1 BL O 19 PALLSRLNG, 5 Sreoalig Eate. | Ofe PAL! 201 AL INERN N0

duri ng~pol "%‘nﬁﬂ;, means fo m tal 'sol"ution for pronoting

pol i shi “9’gzé‘“gn&h§BWea;ﬁSfc§r§_sS§QB"t855%gg&%'fi@hiiﬁg.ﬂehﬂ%%% fofs ARy NQ a

surface active agent. n appa S for polishing a Wafer as clained

| n clai m iy W0eE ChBeRe3bAT1O Y8 LWREh Ul dildch HhODLEELT! AnRE the

polished, and a sine of a tabl e-shape abrasive are I n the oW ng

the v or - ored {6 pfRee Bk Bxech Brlrdel Shey e S s TR e
vaf er 1ot at&paefohd§i PR 1A% dhardjid !t Ber bR 18h AP VR0t £H@eSs i isg OWN
10 By so making the radius of the abrading plate (Rf) greater than
the distance (L) between the center of the wafer, Ow, and the
center of the abrading plate, 0f, the center (center of gravity)
of the wafer, Ow, is always positioned on the abrading plate.
Thus, the situation that the center of gravity of the wafer
15 deviates from the abrading plate surface to incline the top ring
can be prevented reliably, and stability can be enhanced.
During polishing, a frictional force develops at the
site of contact between the wafer and the abrading plate, and
may cause a turning moment to the top ring 13 holding the wafer
20 14, thereby inclining the top ring. Particularly when the
polished surface of the wafer goes out of the polishing surface
of the abrading plate, as stated above, the site of contact with
the abrading plate is only a part of thewafer. Sincea frictional
force occurs in this part alone, a tendency toward inclination
25 of the top ring may become stronger. Hence, the polishing
apparatus according to the present embodiment aims at canceling

out the turning moment, which is due to the frictional force

occurring in the polished surface of the wafer, while considering
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axts, 5 14, An apparatus for polishing a wafer by use of a tabl e-shaped

fi xed abrasive, the device wafer having projections and depressions HﬁggE@ZWS
on a surface thereof, conprising: neans for pronoting polishing; and hn

for suppressing polishing, 1 o a size of the wafer, which is an object to

be polished, and a size of the table shaped fixed abrasive being in the

fol | owi ngthel a¥earhi PYREREatIeE M idee YAkeTrsaBdr BRpu_PERALRSG BE3ER: and

Rf is a radius of the table-shaped fixed abrasive; the radius Rf of the

t abl e- shapet HiLSeR  BB? 881 \F@eb%?aﬁ&fg}%%ﬁéi’aifﬁ%sd‘acﬁ EERREOES Mdtvitdhr a

center of_the fer _and center ,of the table-shaped fixed, abrasive; and

the waf er®¥bt &P naygnef“f’g FRTIHAET anéY, C1Ie|rxg AhE RS Rhtdhg ®n its

own axi s. ratus for Eolishin a wafer _.as_ clained in claim1 1, 2

15. . A
0 wher ei nEEDEEROUPL ABOFEE FERFAFL Rér fr G dEdoRG ATKeT M Tokhe ub
l'i shi f.ihe devi f ft | i, shi b f t fixed ab [
Pas. been et} biTRCE CAEST A oA GO LeR IS H RSP SEofpy | &F ngbowh
polishing.thﬁ g@fe? gﬁda 6ixed abrasi ve while dressing the fixed abrasive,
and 2 5 fifthe pofishing the wafer on said fixed abrasive w thout

LSS0 e aurs PR EAE0 160, BB o MPS S AR aBBL O

a top ring 13 via bearings 23, 24. The actuators AX1, AX2, AY]l,

AY2 are disposed between four points in an X direction and a Y

10 direction of an upper surface on outer periphery of the presser
plate 25 and a top ring arm 26. As a result, the presser plate

25 is pressed downward by the action of the actuators AX1l, AX2,
AY1l, AY2. As shown in FIG. 9, the frictional force sensor FX

and the frictional force sensor FY are disposed in a side surface

15 on outer periphery in the X direction and Y direction of the
presser plate 25 to detect a frictional force between the wafer

14 and the abrading plate 12 which is exerted on the wafer 14.

The frictional force sensor FX and the frictional force sensor

FY detect an X direction component £x and a Y direction component

20 fy, respectively, of the above frictional force. The outputs
fx and fy from the frictional force sensor FX and the frictional
force sensor FY are entered into the operational controller 22.

The position sensor S is provided on a shaft of the top ring 13

to detect the distance L. between the center of the wafer 14 and

25 the center of the abrading plate 12. Anoutput s of this position
sensor S is also entered into the operational controller 22.
FIG. 11 is a functional block diagram of the operational

controller 22. As illustrated, an arithmetic unit 221 of the
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11 ECD 103 1 g, A nethod according to claim 17, wherein said chem cal

sol ution conprises a surface active agent. 5 19. A nethod accordi ng1tiof £ 2003
claim 16, wherein said nethod further conprises finish-polishing. A nethod
according to claim19, wherein said finish-polishing is conducted by using
a polishing cloth and a slurry. 10 21. An apparatus for polishing a vvafer

S of Sl LIeeh AL 8N ErofPUPT) 51 B81c81 40D LATALEL BY dighd 0l

t abl e havi rasive on a sur ace means supdlylng

a surface aGl}yen %%%%%f% 4pddt % 515%‘%% xﬁf;’é&?%&%rﬁ”ﬂﬁé%s&%‘éf@h % ARRHAL i on.

22. An apparat us accor conprising:”a dresser for

dressing said g th%dgep%eabxesé@sap%r Lask ARl AUNE AR, CLES oA & O

surface of said fixe rasive

AL ALVE L ADSe AR S A'd%/ e\he Aé(ﬁerft@rﬁﬁl AborAroR1RrA 22 calculates a
_AYU, . Ae. Ah. AS, .AYU. A Ay AYRA{@AL. AfAy. A3.AT.AT.A

{f_>Zr% direction 8 of frlctlonal force and a turning moment M on the
?2@O01wx##Q g$} xsni d_Z] ca] caj] c<a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c

a] ca] ca] cahasi cabca) tled c ahtplhica)l (cf]ica]iohalicaferd 96 Exxydnd YhZ output

(frictional force) fy of the frictional force sensor FX and the

frictional force sensor FY, respectively, and further corrects

the direction 6 of frictional foxce and the turning moment M on

10 the basis of the output s from the position sensor S and the area

of contact Sw. Then, an arithmeticunit 223 calculates a pressure

gradient (Ap/D where Ap denotes a pressure difference, and D

denotes the diameter of the wafer) on the basis of the

directionf of frictional force and the turning moment M. Further,

15 anarithmeticunit 224 calculates loads FX1, FX2, FY1l, FY2 imposed

by the actuators AXl, AX2, AYl, AY2 on the presser plate 17 on

the basis of the pressure gradient, and further corrects the loads

FX1, FX2, FY1, FY2 on the basis of the output s from the position

sensor S. The corrected loads FX1, FX2, FYl, FY2 are outputted

20 to the actuators AX1l, AX2, AYl, AY2. Such loads FX1l, FX2, FY1,

FY2 as well for canceling out the turning moment M due to the

frictional force f are given to the piston 21 via the cylinder

20 by the actuators AX1, AX2, AY1l, AY2. Consequently, the turning

moment M due to the frictional force f that occurs in the polished

25 surface of the wafer 14 can be canceled out in consideration of

the contact area Sw between the wafer and the abrading plate.

Thus, the inclination of the top ring 13 can be prevented, and

a tumble of the wafer in the deviating direction can be prevented
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side of the robots, two work invertexs 161 and 163 are disposed

25 side by side. When a cassette 165 accommodating semiconductor
wafers before polishing is set in a position shown in FIG. 12,
the right-hand carrier robot 1 takes the semiconductor wafers

one by one out of the cassette 165, and passes them on to the
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H 10%_@; O-'L $lo%§.‘hg) - | Il;l\gc/@n&?lc%{c%oo/é‘a:(f%r on the work receiving-
delivering device 143 is held by a lower surface of the top ring
135 of the polishing unit 137 pivoting as shown by one-dot chain
arrows, and is moved onto the turn table 133. The semiconductor
wafer is polished on the polishing surface 134 of the rotating
10 turn table 133. The semiconductor wafer after polishing being
finished is returned to the work receiving/delivering device 143,
and delivered to the work inverter 161 by the left-hand carrier
robot 1 in the drawing. While being cleaned with pure water,
the semiconductor wafer is inverted, whereafter it is cleaned
15 with a cleaning solution or pure water by the primary cleaner
155 and secondary cleaner 157. Then, the semiconductor wafer
is spin dried with the spin dryer (or a dryer with a cleaning
function) 159. Then, so treated semiconductor wafer is returned
to the cassette 165 by the right-hand carrier robot 1 in the
20 drawing. After completion of polishing of the semiconductor
wafer with the use of the top ring 135, the dressing unit 141
moves onto the turn table 133 as shown by one-dot chain arrows,
and presses the rotating dressing tool 139 against the polishing
surface 134 of the rotating turn table 133 to dress (regenerate)

25 the polishing surface 134 of the abrading plate.
Next, the layout of a second embodiment of the polishing
apparatus according to the present invention will be described.

The structure of the entire polishing apparatus according to the
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Q

embodiment.
The polishing apparatus in the present embodiment has
a pair of polishing sections 130a and 130b disposed in an opposed
10 manner beside one end of a space on a floor which is rectangular
as a whole. Beside the other end of the space, a pair of
loading/unloading units bearing cassettes 165a and 165b
accommodating semiconductor wafers are disposed. The two
polishing sections 130a and 130b have devices of basically the
15 same specifications disposed symmetrically (vertically
symmetrically in FIG. 13) with respect to the carriage line. Each
of the polishing sections 130a and 130b comprises a turn table
133 pasted with an abrasive cloth or an abrading plate on an upper
surface thereof, a polishing unit 137 for holding the
20 semiconductor wafer by vacuum attraction and pressing the
semiconductor wafer against a surface of the turn table for
polishing, and a dressing unit 141 for dressing an abrading plate
or abrasive cloth. The polishing sections 130a and 130b each
have a work receiving-delivering device 143A at both sides of
25 thecarriage line for receiving and delivering the semiconductor
wafer from and to the polishing unit 137. On both sides of the
carriage line, an inverter 161 and an inverter 163 are disposed.

Bilaterally of and adjacent to the inverters 161 and 163, two
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processing, a turn table is placed in each of the polishing
sections 130a, 130b. For example, aturntable for abradingplate
10 polishing (primary polishing) is disposed in the polishing
section 130a, and a turn table for touch-up (secondary polishing)
is disposed in the polishing section 130b.
In this series processing, the flow of the semiconductor
wafer is, for example, as follows: cassette 165a — inverter
15 161 — polishing section 130a— cleaner 155a — polishing section
130b —» cleaner 155b — inverter 163 - cleaner 156b — cassette
165b. The carrier robots 1, 1 use the dry fingers when handling
a dry semiconductor wafer, but use the wet fingers when handling
a wet semiconductor wafer. Theworkreceiving/deliveringdevice
20 143 receives the semiconductor wafer from the robot 1, and ascends
and delivers the semiconductor wafer when the top ring comes
upward. The semiconductor wafer after polishing is rinsed by
a rinse feeder provided at the position of the work
receiving/delivering device 143.
25 With suchapolishing apparatus, the semiconductorwafer
can be cleaned with the work receiving/delivering device 143 and

the cleaner 155a in a state separated from the top ring. Thus,

abrasive particles, ete. formed by primary polishing (abrading
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performed after abrading plate polishing by parallel processing,

both of abrading plate polishing and touch-up polishing are made
possible in each of the polishing sections 130a and 130b. That
1s, a turn table for abrading plate polishing and a turn table
for touch-up polishing are disposed in one polishing section.
FIGS. 14 and 15 show examples in which both of abrading plate
polishing and touch-up polishing can be performed in one
polishing section,

In FIG. 14, an abrading plate polishing device 181 using
an abrading plate 171 and a touch-up device 182 using a polishing
cloth 172 are placed side by side in a polishing section 130.
In the abrading plate polishing device 18Bl, water or a chemical
solution is supplied from a nozzle 15C, and polishing with the
abrading plate 171 is performed. In the touch-up device 182,
a slurry containing abrasive particles is supplied from a nozzle
15D onto the polishing cloth 172, and chemical and mechanical
polishing is performed. A semiconductor wafer 14, an object to
be polished, is placed on a work receiving/delivering device 143
in the polishing section 130. The semiconductor wafer 14 is

polished with the abrading plate 171 of the abrading plate
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of each of the abrading plate polishing device 181 and the
touch-up device 182 is a turn table type polishing table which
rotates on its own axis about the center of the polishing table.
However, a scroll type polishing table may be used in one of or
both of the abrading plate polishing device 181 and the touch-up
device 182. The scroll type polishing table makes a
translational motion without rotation on its own axis, with a
predetermined radius of rotational motion (i.e. a ¢circulating
translational motion). This type of polishing table is
advantageous in that relative speeds are constant at various
points on the polishing table, and the area of table installation
is decreased.

In FIG. 15, a polishing cloth 172 and an abrading plate
171 are both provided concentrically on a turn table 133. In
the polishing section of this configuration, after completion
of polishing with the abrading plate 171, a top ring 135 holding
a semiconductor wafer is moved onto the polishing cloth 172, and
a polishing slurry is supplied from a nozzle (not shown), whereby
touch~-up polishing can be pexrformed. By comstituting an
abrading plate table and a polishing cloth table to be located
at the center and on the outer periphery of concentric circles
on the same turn table 133, as shown in FIG. 15, there is no need

to provide two turn tables, even when touch-up polishing is to
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5 “polishing surface of the a ng plat the polishing surface
of the polishing cloth to avoid mixing of liguids used in both
types of polishing (i.e., water or chemical solution and slurry).

Although certain preferred embodiments of the present
invention have been shown and described in detail, it should be

10 understood that various changes and modifications may be made

therein without departing from the scope of the appended claims.
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abrasive, the device wafer having projections and depressions formed on a surface thereof,

5  comprising;
polishing the device wafer while supplying a surface active agent onto a

surface of the fixed abrasive.

2. A method according to claim 1, wherein said supplying the
10  surface active agent is conducted in a partial process in a whole polishing process on said

fixed abrasive,

3. A method according to claim 1, said method further comprising;:
dressing the surface of the fixed abrasive.
15
4. A method according to claim 3, wherein said supplying the

surface active agent is conducted while said dressing is not accompanied,

5. A method for polishing a device wafer as claimed in claim 1, wherein
20  polishing is continued while starting supply of the surface active agent before polishing of

the device wafer proceeds to flatten the projections.

6. A method for polishing a device wafer as claimed in claim 3,
wherein polishing the device wafer is carried out while dressing the fixed abrasive, and

25 polishing is continued after stopping dressing operation.

7. A method for polishing a device wafer as claimed in claim 1, wherein

polishing is performed while supplying a chemical solution contributing to promotion of a
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8. A method for polishing a device wafer as claimed in claim 1, wherein

touch-up polishing of the device wafer is performed after polishing the device

5  wafer by use of the fixed abrasive.

9. A method according to claim §, wherein said touch-up polishing

is conducted by polishing cloth,

10 10. A method according to claim 8, wherein said touch-up polishing

is conducted using a slurry.

11. An apparatus for polishing a wafer by use of a fixed abrastve,
comprising:
15 a top ring for holding a wafer;
a table having a fixed abrasive on it;
means for promoting polishing; and

means for suppressing polishing.

20 12. An apparatus for polishing a wafer as claimed in claim 11,
wherein the means for promoting polishing is dressing means for performing dressing
during polishing, or means for supplying a chemical solution for promoting polishing, and

the means for suppressing polishing is means for supplying a surface active agent.

25 13. An apparatus for polishing a wafer as claimed in claim 11,
wherein a size of the wafer, which is an object to be polished, and a size of a table-shaped
fixed abrasive are in the following relationship

2 Rw > Rf>Rw/2
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5 14. An apparatus for polishing a wafer by use of a table-shaped
fixed abrasive, the device wafer having projections and depressions formed on a surface
thereof, comprising:
means for promoting polishing; and
means for suppressing polishing,
10 a size of the wafer, which is an object to be polished, and a size of the table-
shaped fixed abrasive being in the following relationship
2 Rw>Rf>Rw/2
where Rw is a radius of the wafer, and Rf is a radius of the table-shaped fixed abrasive;
the radius Rf of the table-shaped fixed abrasive being greater than a distance
15  between a center of the wafer and a center of the table-shaped fixed abrasive; and

the wafer rotating on its own axis, and the fixed abrasive rotating on its own

axis.

15. An apparatus for polishing a wafer as claimed in claim 11,
20  wherein touch-up device is further provided for performing touch-up polishing of the

device wafer after polishing by use of the fixed abrasive has been performed.

16. A method for polishing a wafer comprising;
polishing the wafer by a fixed abrasive while dressing the fixed abrasive, and

25 further polishing the wafer on said fixed abrasive without dressing.

17. A method according to claim 16, wherein a chemical solution is

supplied during said further polishing,
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5 19, A method according to claim 16, wherein said method further

comprises finish-polishing.

20. A method according to claim 19, wherein said finish-polishing

is conducted by using a polishing cloth and a slurry.

10
21. An apparatus for polishing a wafer by use of a fixed abrasive,
comprising;
a top ring for holding a wafer;
a table having a fixed abrasive on a surface thereof;
15 means for supplying a surface active agent onto said fixed abrasive during

polishing operation.
22, An apparatus according to claim 21, further comprising:

a dresser for dressing said fixed abrasive to increase abrasive particles on the

20  surface of said fixed abrasive.
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