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PCLI SHI NG METHOD BACKGROUND OF THE | NVENTI ON *159159*
5 The present invention relates to a nethod for

Formitihg ror a sem conductor device. he wri ngIiIFIINALN

for a sem conductor deyif& ¢ forfedyby first 10 “150150%
providing a barrier layer and a conductor |ayer on an

i nsul ator layer having trenches in this order.
Thereafter, part of the c | ocat ed

out si de the treﬁ@ﬁ§§R0P§9t§Eg§%ggﬁyka %gpNthe

conductor |ayer) and part of the barrier |ayer
| ocat ed outside the trenches (outside portion of 15
t hellrar i esen ayer el & efpldee byt e henieahodnfor chemically

pg&&ggi- ldshing. red Shoyi h
AUt si enclraJC!oarltller?O(S)JTrEL 't neg E%Ing{m or I%@eﬁgand %]ﬁgms for a
semiytsiddeqmor tdeoniaxf. the barrier |ayer generally

i ncludes a step of renoving part of the outside
portion of the conductor |ayer through chem cal and 20

mechai e 1 Pl f $hi NG 40l @XROsE: dhedappes SuIrfaeRe®@f by first
the barrier layer, and a step of renoving the
Provefeing iy Ratsiate 1ot id0 of G wOriuctre T ayferaand
1016 O Si AR Py Hrdig e DA 18] d aYREet hr oMb carter,
chem cal and nechani cal polishing to expose the upper
parurdffadércofcanshidmsul lawmr |layerted aparmiste 2814 di ke Cpess
Pat.ent _Puhl.i cat | No, . 87 83780, 10- 04 d
(o R A1 st e SRR oo g7 St drose SF fene
baryaldrshiaygr denposad i iutedHen tohemicad endcside portion of

chani cal. polishing for r Vi art. of an outside
£ BTN FofL 4 S ikt 1A B0 FONeVEk S hdie chan Cal
polGheneal ant Lo MAUdrditingy ithe RAIEHIdI@ D AISE h of
t he polishing conposition disclosed in any of the
theg sere Ysiis 4 cleftyi%nsa%@}es-%ﬁsl(ﬂe FROEBO LT die barrier
lay%ql Jg%g‘lje?ralltw%rrﬁ:l'@% F! %‘tetphegf ptaénthpjfn# %M@PC&%

l'ayer that should be renoved, that i1s, The outside
outsdrdd @ wifiarhe fo dridu ctand B8 d raylery ego Ui itk gt gherokcal and

meé%gﬁiégltﬁgiféﬁ¥3§“é¥ éﬁpggé(gﬁgﬂﬁgggy]surface of the
barrier layer, and a step of removing the remaining outside
portion of the conductor layer and the outside portion of the
barrier layer through chemical and mechanical polishing to
expose the upper surface of the insulator layer. Japanese
Laid-Open Patent Publications No. 8-83780, No. 10-116804, and
International Publication No. 00/13217 disclose polishing
compositions used in chemical and mechanical polishing for

removing part of an outside portion of a conductor layer.

However, when chemical and mechanical polishing is
performed using the polishing composition disclosed in any of
the above publications Nos. &§-83780, 10-116804, and 00/13217,
there is a risk that part of the conductor layer that should
be removed, that is, the outside portion of the conductor

layer could remain, or part of the conductor layer other than

- - .
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coooos+ the part of the conductor |ayer that should be
renoved, that 1is, part of the conductor |ayer |ocated
inside the trenches (inside portion of the conductor

| ayer) could be renoved. If part of the outside

th@&f&é@%@%ﬁ@%&rﬁcﬁl&’&c&ml%fé&ef%mmulé %Qerérﬁéézg&'?' that
dross causes a short-circult, I ch decreases the
is,proxductionthe edahdictdre sayecookxted devide tometheenches

. quality of, the.sem conductor device. Conirastingly,
(4 Bt b Cortd RISt U Her AR ooy Ly | Bendved. It
paftevethe S PNENUBNON: L | 8 1tk Sbvb G @ESHT Ba§élr WdEdlinss,
the | evel of the upper surface of the 10 conduct or
the gipsidun detieas R UTH 52 | Hee asekr ¢ et wi ¥ hgn decreases the
t . OF r S . the C :
Pr AR O THE | VERTON 18 Adaord maly T eoF ot daality of
thobjettdaelwitahedgriesent Convaristomgly, pidbvilde Bnside
ol i shi nethod,that reliably forns the wrin for a
POITGATE G Ut or OV e T Lithi 46" TR 16t et by ghefion called
digiihey abjeed iMesyvhichethodie2dl fof ehempesdt ys@nfhce of the
nmechani cal Iy polishing an object to formwring for, a
COnGBIR N AT HRWRE TSP ovidets Ther b et tNe it} Ttfes

refsd 184 alorgd @yl daving & 4dened. o bagrierel ayer
provided on the insulator |ayer, and a conductor |ayer

provi ded on the barrier layer. The barrier |ayer and

t he 25 conduct or %@%ﬁé$§ﬁ§€ @@felﬁ@EﬁFfégde portion

| ocat ed out si de and an insi portion
| ocated inside the trench. The nethod i ncl udes:

remopvi n art of,the outside portion_of the conductor _ .
| Sy TR e D3l Santh HRehbHT CaT poF i SRERGAL (prvention
to @XROSRIAMN URPErsisiHd aterdd theahardl 84o] ay@sim@nthe wiring
renmoving 30 the renmaining part of the outside portion
forfa tIRIEHRRITRT e and the outside portion of the
barrier layer through chem cal and mechanica

polishing to expose an upper surface of the insulator
| aya afltiegve ehoyi Fgreaeinofanthectiesidel eportedn afmethod

fort NG SANAUCLP o | PR cnal& L1 AP (901§ SIBYS oh P fe X to form

wiring for a semiconductor device is provided. The object
includes an insulator layer having a trench, a barrier layer
provided on the insulator layer, and a conductor layer
provided on the barrier layer. The barrier layer and the
conductor layer each have an outside portion located outside
the trench and an inside portion located inside the trench.
The method includes: removing part of the outside portion of
the conductor layer through chemical and mechanical polishing
to expose an upper surface of the barrier layer; and removing
the remaining part of the outside portion of the conductor
layer and the outside portion of the barrier layer through
chemical and mechanical polishing to expose an upper surface
of the insulator layer after remcoving part of the outside
portion of the conductor layer. The step of removing part of

the outside portion of the conductor layer includes:
- 2 -
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35 the outside portion of the conductor |ayer

includes: - 2 chemcally and nechanically polishing

an upper surface of the object using a first

pol i shing conposition containing a film form ng

. ;;M@ﬁﬂi Upper f aGe |.ec

Ch(%gl?%el nc eqmtgecéarﬁerill and “nechani caﬁ ygrggTE?EgéF]l:d%u% %%%b?/f the
objeaternmiimy a protteqtd MesHidgn donpesli oot heontppering a film

surface of the .conductor |layer by_the filmformn
£OHAE 43r e TITELC nolT SHITY CONPGETT i Gn; L BnPbioce that
ha <t hedErc ald amiadid e ctraningad nan 1 ¢x0l 18 bt $ ied upPesreby

surface of the washed object using a second polishing

remQIHgEEia iR St i i gl ™ §3THR S T TR agRRE - R Frerof the
corRRREG:S BNk Adyantages: §f £dgd Ayedd.on mi iy beeore.

apparent fromthe foll ow ng description, taken in
po ldaj v tdamrp o it thi drive aret orpramyd gl Wraavdl meggshanically

i.llustrating by way of exanpl.e the princi,ples of fhe
poTiititd 3 e R B R B TR FekdS -
seddmedd lansh itrag etdrgso i t o rob et i raindy adviadig®srming agent.

t hereof, may best be understood by reference to the
foll owi ng description of the presently preferred

enbadidEd Sodogethed Mdh e RcCONPROY] e O A¥ NGS1 1 Dbecome
whi ch: 20Figs. 1A to 1C are cross-sectional views

aphaqast rfatdmhd e fobllastind 6t Eint: pol i e hgl et droinction
LG NG. 49 Ane | B Of s f1he. reasent dnvention.
v G A S e P B BN RO VTG of example
the25Mnen@Emed mentthef itrheergriesent i nvention will now be
described. In this enbodinent, wiring for a
sem conductor device is 30forned in the follow ng

manner. FirsBRI&S SHEGRIPNIBNgOF1AHEAaDRAWINGS | ayer 13
and a conductor |ayer 14 are forned on an insul ator
| ayer 12 having trenches 11. 35

The invention, together with objects and advantages
thereof, may best be understcod by reference to the following
description of the presently preferred embodiments together
with the accompanying drawings in which:

Figs. 1A to 1C are cross-sectional views illustratihg an
object to explain a polishing method according to one

embodiment of the present invention.
DETAILED DESCRIPTION QOF THE PREFERRED EMBODIMENTS

One embodiment of the present invention will now be

described.

In this embodiment, wiring for a semiconductor device is
formed in the following manner. First, as shown in Fig. 1A, a
barrier layer 13 and a conductor layer 14 are formed on an

insulator layer 12 having trenches 11.
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The insul ator layer 12 is forned of, for exanple,
silicon oxide through chem cal vapor deposition
(CVD). The trenches 11 are forned in the insulator
| ayer 12 to have a predeterm ned design pattern
usi , .far .e l.e, [ r chnj I
palte AR iy die. AT L SRS, silicon
oxitler radocoght ke cmisullatvap drayepokd t ilwef ordyof)ar mTige theenches
conductor | ayer 14, and i s | qcated hetween the
11 pREUEREBEY dvert NE2 1RFH 1RO e dRdFdt dr 1T/ Y3 ¥4.2 The 10

preP@kkir gl nkay gl sk3nl Haft@rd Qfind, 0rF EX a1 d,an al WRography

or tantalumnitride using a sputtering technique. It
techoidesi pad at vatt tely@ teficékmas & eshnilsgisbarri er | ayer 13

be sufficiently smaller than the depth of the

trenches 11. 15 The conductor layer 14 is forned on

t h@hendulratier layer 112 isubkeguehtdry titee fiorswltdtosr ofayer 12

the harrier l[ayer 13, and i.s |ocated on the barrier
be fpage ORITY SE ERELUAT IR dchast L8 MR between
theCORAUAERL ! A¥&k r14 2 SinfdorRd fnRRARA 1Qfyex CIPPerThe

al | oy through, for exanple, plating or physical vapor
barzgedepeseti of (PVOPIMACt &t f dioF wocarid Shartdndra J iy et

dptheeandugtor o layen 14, fet’-qtiiéeC%d- i
tanﬂc%}gﬁ f&lgﬁ:ég%t eg o%trsai d?g%t ﬁée —tnrggﬁcﬁeng{ll ('t he oubhtcblsic&{jeesmed
thaporchieonhaf kinlees sc edd dadtcobarayier 14)yezs landgauf fofcidretly
rri layer 13 | qcat outsi de .t he .t.renches 11 (the

smag?ﬂeﬁ géaﬂo)régieoﬁle ft%t %é‘ce%grer ittéfrenlcglfesr ]113) are renoved

by chem cal and nechani cal polishing. Thus, part of

the barrier layer 13 located inside the trenches 11

(t HéS ﬁ&“&jémtﬁ&)r/ﬁiaé’r‘?rofl‘lt e bfé%ﬁ”leéf ayel® 13)° Partaver
12 elipkbegueonrdycter 3draaven ¥4 hoeatrd diksd dede 13, and is

trenches 11 (the inside portion of the conductor

lochaper on4fheepairdien theeirnddl ot dypastiLilfhdhe trenches
i ngi.de Lt of QnductaAr I t]
1 t hghgvmcg)?lr%cg?rt I%gtyls%gmﬁcoggugf?gﬁe e\%fcécfbpfﬁtdhrgrés Hbper
allbgsicteopght i drrofxatipe ehampliagri ngayer ph¥ sireMemagpor
di spersi f. metal atons (for 35 exanple, copper
depPLEdme P %Ltvﬁél nsi de portion of the conductor

After forming the barrier layer 13 and the conductor
layer 14, part of the conductor layer 14 located outside the
trenches 11 (the outside portion of the conductor layer 14)
and part of the barrier layer 13 located outside the trenches
11 (the outside portion of the barrier layer 13) are removed
by chemical and mechanical pclishing. Thus, part of the
barrier layer 13 located inside the trenches 11 (the inside
portion of the barrier layer 13) and part of the conductor
layer 14 located inside the trenches 11 (the inside portion of
the conductor layer 14) remain on the insulator layer 12. The
inside portion of the conductor layer 14 functions as the
wiring of the semiconductor device, and the inside portion of
the barrier layer 13 prevents dispersion of metal atoms (for

example, copper atoms) in the inside portion of the conductor
_.4_
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- 4 layer 14 to the insulator layer 12. \Wen the
outside portion of the conductor |ayer 14 and the
outsi de portion of the barrier layer 13 are renoved 5
t hrough chem cal and nmechani cal polishing, firstly,

12kt 10f td Ra O Ulsd ety tippef12 he conductor |ayer 14
i's renmoved through chem cal and nechani cal polishing

(first polishing step) as shown in Fig. 1B to expose

the“HQQFrfﬁi"ﬂﬁe‘géﬁgyft @ﬁféfeﬁhéa¥§ﬁd&§tor layer 14 and

Subsequen Ining part of the 10 outside
theortiteldy pdw iconduttidre |ka':yxene_z1 bager hk3 oarei gemoved

portlon of .the bar |er ay£ 3 e ve gh

R AT e RF et e S A S e per R ngare of
thet %@tsﬁﬁieﬁﬁmﬂ’tﬂcﬁx df g:hél.(&:ctrodmtp@seli;h@r uppetssnefnaced

of the |nsulator gﬁ@{ 12. .15 Part. of , the

£ h36HER £ SiigR) el b drt Sk BsagRping

st‘é'iqua(‘smsm B¢ @y cale ped | Shpdige biyné i 1ﬁ§}§erCBﬁﬁf€aé| $f the
and nechani cally polishing (main pollshlng sub- st 8
bagrd aFpdéry Surkhce HRSFAYH LY | He® LBFRG  1hRI| ReffFaPor the

odﬁ@ﬂ@é %%réﬂB%kEﬁrﬂﬁg ¢RIt fﬁ@bfhﬁchﬂguﬁh@routSLde
l'ayer 14. 20 Subsequently, the upper surface of the

poaml@a qfs %wrx%s}ﬁw skb- %¥%p§emqﬁ%¢e’t§hf@lﬂ9ht reemical

rrec é:r%gg'lﬁ/ 694 %}ﬁd’ﬁg §é&°?‘gﬁ??¥%’?%%yf ﬁ) as shown in

Figub-1st 1) .eoda the dppet . s:mefraceloanuhaethanileabr layer 12.
pol i shing perforned before washing, a first polishing
conposition'containing a filmformng agent is used.
TheHﬁﬁ&nefwth¢mpe@ehderpent$onmbfhthateohdhctownﬂager 14 is

C t I t eb rot ect
et R LR P R S
chbmldﬂﬂixnandHMechaﬁldaﬁIywpm&hsmlm@e rpper psltshtagobub-

onduct or %{f y th m f or

Lh ng_agent .
SEERIp S PP Y Jaef 1R TuRthdPERe: spantator
la%rt Q29 edtentha el isdt n:GayéFflel:%; | #hd Of HE NgoAgeBtokn1ber 14.
|rs O|IShIq%h conposition is. Preferably a surface
qﬂg t4 surface of the Object is washed
(washlng sub-step) . Thereafter, the upper surface of the
object is chemically and mechanically polished again

(auxiliary polishing sub-step).

In the first chemical and mechanical polishing performed
before washing, a first polishing composition containing a
film forming agent is used. The film forming agent reacts
with material forming the conductor layer 14 thereby forming a
protective film on the upper surface of the conductor layer
14. The protective film formed on the upper surface of the
conductor layer 14 by the film forming agent suppresses
exeessive-polishing of the conductor layer lé to prevent
dishing. The film forming agent in the first polishing
composition is preferably a surface active agent, but may

contain a small amount of benzotriazole or its derivatives.
-8 -
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35 contain a small anpunt of benzotriazole or its
derivatives. - 5 The chenical and nechani ca
polishing using the first polishing conpositionis
performed by placing a polishing menber such as a

i shin S a
e
poﬁ%sﬁiﬁgf@bgbeeltﬁen?bpepbrdfrmﬁd glpihcnggnenp®d18hlng

ile feeding the first poli n osj,tion.to
mepBe ¥ sAIAY aﬁe%‘oBPll‘f’Hénﬁo iagihflﬁg gr‘%&& Y&y i tu%)éa%r
suff&gbcak @HQ oHS%G%nwgﬂh BObirelefe rivs npbefpefallyre, and

around 140 10 washi ng performed subsequent to .the
slidisg ehéhﬁ@athénébjﬁééhéﬁléﬁﬁ Polishing renpgr while

r eapyi t f|| on & Re URRAN sh
feggFFgcgggfgﬁﬁe E%g aye 14@g%ntﬁg f||§?géfmﬁ%§

meRgent |mhéhpoﬂushungobmghsmgecdmpu@@tm@ﬁ chiean1 ofds Hinsy
ed | ude, f I A5
mePhASEREL 6P LAEP a8 g, PROSTEP BT el i A s

perfornmed, fluid supplied to the pollshlng nmenber

when slldlng elther the obj ect or the poli shi .
men¥ashilg g Rerdoamas éﬂﬁﬂ? 30 the it é) ical and
mebﬂébﬁégloboﬁqghﬁgglig'@%IC@@%Sﬁﬂﬂdmlhepﬁﬂdﬂédﬂlve film

pertorned ing supplied with water is 20
fospedl binc &hley upefear et fiss cae fndther gemdusttiong. 1asea ldady the

flggll fmﬁ%{rngp %ge%l%l N9 W 'é}e w%%l@sﬂ%dk%ngﬂaéisﬂl% a The

osition, re i's no ris
waahpnat @o:cheeiUMel ma@omrd:lb@le,f doredremalte Wepdrshing,

sur.face of the onduct -
rlﬁﬁﬁflﬁerr?ﬁrécr% R T Wne e? scr\llJ'\!g Oﬁlgl,S%'{gzwg’erfO med,
flfQQl‘.ll 3&5@9_1@@{1 ﬂae;mmfpgmmlimg mlga_naaﬁmlwmdnf rnj.lctbnndg:ealther the

or chem ca n mechani cal polis or e .an
OBk e NG L SRR 18 (S8 SRARIGBEEF Gch as
puE&%E%Bew%t\é%sH'd&&eadﬁ\ﬂfcetﬁeorpdlh%wxaﬁjﬂdwnpﬁﬂﬁ&p

nor to nove the object between the polishing device

Poddshingr perdarmas pé1lilen R sy 5w e widd) tffder 1is
spRitiels 'fc%fmlyﬁ JRBG ng%ﬁaﬁtﬁgﬁw Jdi8 MRSy NY rleViGsse of
water polishing, unlike general polishing using a polishing
composition, there is no risk that a protective film could be
formed on the upper surface of the conductor layer 14 while
polishing. Furthermore, unlike rinsing or scrubbing, water
polishiné can be performed using a polishing device for
chemical and mechanical polishing before and after the
Qashing. Therefore, it is unnecessary to prepare a washing
device for the washing sub-step, nor to move the object
between the polishing device used for the main polishing sub-
step and the auxiliary polishing sub-step and the washing

device used for the washing sub-step.

When the feed rate of water during the water polishing is
200 mL/minute or less, or more specifically less than 1000
mL/minute, the protective film on the upper surface of the
. 6 -
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When the feed rate of water during the water polishing
is 200 nmL/mnute or less, or nore specifically less
than 1000 35 ni/m nute, the protective filmon the
upper surface of the - 6 conductor |ayer 14 is not
ffl | tI ve I t a S
cor B Fart s T SoNRietsr T ar i PR dhour 5o TesulE
therrerrti\seda aduwkd thermaiga an dﬂW&Hﬁ:ardd”EiUdtagﬁerlabaelbylﬁh that
smal | anmount. Therefore, the feed rate Qf ter d
shopel Hengediovsd! iSon i%ﬂ%@é%%& uloﬂ% 2
smarIqr QmoRAAE .MM e RSN, allne QY v rB«E QvaOLreﬂTQ:[lﬁlng the
However, even in a case where the feed rate is 200
wa tielr/ podusds ner lsegpyefifraiey Wadhimig mitiufe & éxashdernd more
ve -f t
pre&%ﬁ&u 3gﬁ%@o %L/T&F%%% ggeg% |C|en9{y re’rmvvegoi{1 10 G n2°¢
wnea*es&&cmcfe@dema(t&l m&&@eﬁidmmaitq@olqmmafgs,pelrﬁ drirediashing
suhsequ sh|n secon O|IShI 0Si t i
A e AR o] Y SRR et 118" (Red Forpber sifice of
t heC PRI 16f ert he seeomd Q@ﬂﬁ@l@lﬂmdv@ may
be different fromthat of 15 the first polishing
conposi tion. However, when the conposition of the
Seclq?da RAld &Y lee(frﬁrﬂ?ﬂs'Jdcpr?néc%atrﬁecaslarﬁ‘oﬁﬁshfrﬂ?tp@fformed
the tirst polishing conposition, the commonality of
subtslegrufeints tt polaissingg  cormposind o ldmd itrge el tion
al,i_shin iti.on i_s hi.ev e the firs
coﬁéﬁlqﬁ% n% gg%%ggfgwgh ge%% i% %gg%%ndeéi §¥#§o§1tloﬂ of
theC GrIESIA |p@|11&rkﬁntgh@o&@m1tr1@m amalyy Hes dﬁﬂfermﬂu sfhrcmg that of
process S|an|f|ed and t.he cost ccordln duced,
D Tate S BNicHe SR gt o THATRF o 19

corr@)@:lsh?cﬁldﬂ)g OFONPRS isld @A 1tike iseC FhRA iItSMd s the same as
onposition during the auxiliary polishing sub-step

thaér é’fa\Fé’iedédrrSFhé)OéE}S@Héﬁ @mp@ﬁe}tﬁ&hamfb@awwqmw of
theus_dﬁett @%ﬁ%@ﬁ ﬁ%@lrtqoncemosaﬁé U doh P ordredg

acing a po i shi menber such as a polishing pad
comptmsoﬁntoactlamatdmuew@djppéihegurtﬂ'@célafstt I@eDlJ@b]letsz agngpsition

and t%re%%k%ﬁ1 ?Fq.gﬂﬁ%@P%%mﬁ%Eifﬁ&ﬁ“&%@(%ﬁé“§5ﬁ not only is

the polishing process simplified and the cost accordingly

reduced, but also problems caused due to mixing of the first
polishing composition and the second polishing composition
during the auxiliary polishing sub-step are avoided. The
chemical and mechanical polishing using the second polishing
composition is performed by placing a polishing member such as
a polishing pad in contact with the upper surface of the
object with a predetermined pressure, and sliding either the
object or the polishing member while feeding the second

polishing composition to the polishing member.

When the polishing pressure during the chemical and
mechanical polishing after washing is equal to or greater than
the polishing pressure during the chemical and mechanical

polishing before washing, there is a risk that slight dishing
_7_
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obj ect or the polishing nenber while feeding the
second 30 polishing conposition to the polishing
menber. When the polishing pressure during the

chem cal and nechanical polishing after mashing IS

coulS Bl ct% 9. Y Freat jéé@rhf‘g%?rf?c?% éi"&fcre the

dri'ng the chem cal™ and nec oI| i ng before
pol\dzasﬁnn@g,pnerﬁﬂe sdterm@kcltdmcasllsgm msﬁnangcal golishing

coul ccur .on the ob i shin T o]
250 VBT 1 S 9 whEh o Went AL PEgpeure
duxi@ld Theng cAf taid \wécthmgmﬁ mﬂmmﬁ%q bessréhaashbeg.

pol i shing pressure chem cal and nmechani cal
PRy BETSS St LA AT Her S bhea Phgnical and

meo@l%l%ylnqadmesmﬁge Méf‘%&é&?{ﬁfais a&ﬁﬁeaf@ﬁhéﬂaﬁabo hPa, or
polishing after washing is grea t , or :

momm@espécmcfaldar |grepteRit drhathat loPaPalheheresi @ alskskhat
slit E\l.t i nng Tcﬂdusﬂ# NG oul gy O&‘Ifér”%@'ﬂ é@eaf’@é?%ofﬁﬁf.ng

ore, the po g pressure durin
Thaﬁ&ﬁun&ﬂ thﬁjpulxﬁﬁﬁngnpr&s¢uﬁes@mmgn@f¢h¢mmashlﬂgd|s

ref.er abl O hPa or nd_ npre abl y.10 a
mec%\’a”llec HHerers r%t@e]g ﬁ%%tl%agpéﬁég%%$ o%’m&nhpg or
les&dvaﬁka@m&eZbiélﬁramﬁﬁrmﬂfh?&topolasblng step for

renmovi ng part of the outside portion of the conductor
| ayer 14, after the upper surface of the object is

subact ek tOr EAENERIBG4 AReh FEgaANE KA foppbwh?ngdvaheages
upper surface of the object is washed, and her eafter

t he upper surface of the object i's subjected to 20

ches L@l afl{jer@fff@lf”ﬁé‘ilﬂ‘i’lﬁéhéf@paﬂéknrehavﬁnﬁaﬁgrt of the
wher e part of the conductor™|layer 14 that sholl

outysdigey &b vtairmgt st d#h%rcomﬁé:*m stayerend €al 28R9r the_ upper
“c!?earafaéhep%ﬂlz&iﬁ‘gls eé’\?é‘{ d&&‘% Cahem fOGH ”%ﬁ%é@ﬁgnical
ti I NS (0] I ng,

I'shing 1s co nued f executing was
pohusélmu dued uboss derfate reahoved Sttt | canvé ghaed ncand

enefRgt N ) A LD LEePreL SUbd gtk
chdhﬂcal and|mduhqpxnnﬂxpnlishuniNmmaMmrseIntmecaséswhere part
of @ﬁg(égkgué%or layer 14 that should be remocved remains after
the first chemical and mechanical polishing, even if chemical
and mechanical polishing is continued instead of executing
washing, the residual dross is not removed significantly since
a protective film is formed on the upper surface of the
residual dross by the film forming agent in the first
polishing composition. Even worse, there is a risk that part
of the conductor layer 14 other than the part of the conductor
layer 14 that should be removed (the inside portion of the
conductor layer 14) could be removed. Contrastingly, if
washing is performed subsequent to the first chemical and
mechanical polishing, the residual dross of the conductor
layer 14 is removed by performing chemical and mechanical
polishing again after washing since the protective film on the
residual dross of the conductor layer 14 is removed.
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of the conductor |ayer 14 other than the part of the
conductor |layer 14 that should be renoved (the inside
portion of the 30 conductor |ayer 14) could be
reaned Contrastingly, if mashing IS perforned
equent t.o th flrst and hanlc
P SRR, e Sl R e e e BRG] Ay 1o
theléhE&lkeﬂDw&@.M£qhaﬁﬂmanlp@hﬂkﬂﬂHQMaﬁﬂuiIWﬂHhmnqxﬁontalns

pal i shing again after washi ng since the p ective
thef firhors ARG TS5 49861 quAL iR 161 RHRY Srituci G [Cy@r Ting by

thel‘h'l%l ryRMed Bentur t Reyywor %hes'v\flcrelrigh%iswdsemlconductor
pol 1 shing conposition used in the chem cal and

deviisehasi ¢all igéllivsHiorgeat-t er washing contains the film
form ng agent, dishing is prevented from occurring by
the filmformng agent. Thus, the wiring of the
S e fc graduc taofy t}& devideticr riedveably foraredshddlpard wfmoved
t he conduct or gyer 14 tha shoul d be renoved , remai ns

remzlie: AEH st BISISt Mg SREQ PR Vi TRFPHAS gzt of

thel @ tQUlR %e&qrotd UF Ghe hereRrduat araayers 14nd heesidual
residual 10 dross of the conductor |ayer 14 needs to

droge roénﬁi\]ﬂé*d C%@thoafnel@dﬁry ldunisegs 1€ Kot PAd shi ng
s imRh R Y Qﬁbkﬁ% @%@@ﬂa ﬂ%ﬁﬁlﬁg §€§%QH%§HQ%mV1ng

portion o the conduct or aye 14 and th tside
thepmetmaannl@fg toee- tharfr itdre lcayreri dE3 pdut icguctt dheasenductor

set i, ondi tians for .chem cal nmechani.c 1
1aysd |tlsh|%ﬁl G K&SEES éjoﬁé:lloghlocfa shi qo FYecorres W3, 1
sudhompldae@t e@et*@@i’@ﬁ roa‘stddmimldzdaaerfdmasmemdﬁ perd etedthnical

in the mddle of the flrst p0|IShIn ste
poldeddmiched %éevﬁé‘rdt BOF 15 g%’s 'J‘Jf;ﬁerc%wltlt?ﬂted

conthauwd e fyr enped was HIBIE 1rse|[d&k¥|o)ﬁfnfe@fnl\{“?d:he-rm%dle of the
setting the conditions for chem cal and nechani ca

flrzs@ mlulﬁhulrﬁ)@ Gt Sth & Ss EEGRE 1p6sId SHaYE s thdyF tdeds Ty conductor
2 qnie th%c&rre'hh AL he Nexloycexanples Aand Gamay elte'm\éﬁred

| es of the present invention are explained.
Thus, settlng of the conditicns for chemical and mechanlcal

polishing of the second polishing step does not beccme

complicated.

Next, examples and comparative examples of the present

invention are explained.

854 mask pattern wafers manufactured by SEMATECH
including a barrier layer mace of tantalum and a conductor
layer made of copper were prepared. In examples 1 to 6 and
comparative examples 1 to 8, part of the outside portion of
the conductor layer was removed by chemical and mechanical
polishing to expose the upper surface of the barrier layer.
Details of the main polishing sub-step for chemically and
mechanically polishing the upper surface of the wafer, the
washing sub-step for thereafter washing the upper surface of

the wafer through water polishing, and the auxiliary polishing
._9_
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854 mask pattern wafers manufactured by SEMATECH
including a barrier |layer mace of tantalum and a
conductor |ayer made of copper were prepared. In
exanples 1 to 6 and conparative exanples 1 to 8, part

subfstbp edbstHerpaftieencabm3Catllne eerduEc-Waridar Wasslishing
renmoved by chem cal and nechanical polishing to

thaxpBRert RRriipper ofuFhacyadert Bea3ar Bixer sh@yer in Tables 1 and
Detaj. | - L i ~WShiN b-. f em I

2. CoARL BoBd shIRGIPA bk 20rBaBM)soheR i SIPT) Sfibrcunane

padaf ehe sWeepwastichgofubhst ppliishitigeheatt erasnddhimmy the

gu%%%i ggﬁﬁgﬁg%g@%ﬁe%ssgpbhﬁp‘é’m ehel Qrﬁgm%%r}gelvt\:’augre@g_osft &he

auxi'Ti"ar’y “pol7i shi
polbehihgreampesicheni eapby iand toechanipedlilshipel ipshi ”hring the

t he upper ,surface of the wafer agai,n are shaown .in
maig patlshiRg SEB-?ﬁgppGPPsﬁFﬁgaﬁg&lﬂééa PR ldsding sub-step
an&ubhéteﬁmﬁé§a@u@@|METQEEé@esu@@@ieﬁhQCSWﬁ%pﬁﬂﬂﬁéhﬂﬁg pad
i ng

t he poli st head was 40 mm the 5 guide ring
dupiRgstrehhBg 850-RPEP VRESt ERPBr AETPErGtuige The
bs$biog 6enpasi bbensaYRY! | 1418 P AleSNiRY tRRY a3
Co@ﬁring the main Eg?Pgﬁgﬁg E%@ngégagﬁdgfﬁg é&&i%%éﬁ?ln
robbshshi ngububtepepndakbiet hempespsiatued shewsodishing
i t e.polishi . durikng. washi_ng sub-ste
o B e R b e = v b e Y s orier ¥t 2
shqehi shi Agbtenposi tion used in the main polishing
sub-step and the conposition of the polishing
conposition used in the auxiliary polishing sub-step

ar eNagersbadnviabudabie BhelbolufBr gl tialduescdy thae” in
T cglunﬂ-enéi led "Feed rate" in_ Tables | and 2_, .
2o e Rt he” PREBSFAE 0P fREpERTSNPAgthEoRPISSIILEN
coﬁﬁo@@@h@ﬂgoﬁﬁﬁgﬁhlﬂgt@&té@'t§htﬂg ﬁ@gisNﬂﬁﬁrbﬁah Numerical
val ues in the colum entitled "Pollshing pressure” in
valpt esh 15hange 2uPR pPRSERt @€ hePebhehéngppessanseieinedables 1
and & V&b £ssand Eﬁ@.ggnPQétsﬁkggsﬁﬁg-bgyﬁgéh9@h$vgkfg§ and the
in the colum entitled "Linear velocity” in Tables 1
polirhing eprésenfundricel avalees| knetthevebduinhyehetwéed

“Lfﬁ@%fwgéio@fgythfnp?&ﬁf@éng Qﬁg'z represenﬁ the relative
linear velocity between the wafer and the polishing pad.
Numerical values in the column entitled “Sweep rate” in Tables
1 and 2 represent the number of sweeps of the polishing head
per unit time. Numerical values in the column entitled
“Polishing amount” in Tables 1 and 2 show that chemical and
mechanical polishing is executed for a period of time required
to polish the conductor layer having the indicated thickness.
Numerical values in the column entitled “Washing time” in
Tables 1 and 2 represent the execution time of the water
polishing.

The dishing depths of wafers after polishing were
measured in accordance with measuring conditions shown in
Table 4. More specifically, the dishing depth in a high
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Nunerical values in the colum entitled "Sweep rate”
in Tables 1 and 2 represent the nunber of sweeps of
t he polishing head 25 per unit time. Nunmerical values
in the colum entitled Polishing anount” in Tables 1
2 shaw that ch n1ca anlcal 0|ISh
dergi B PO S o B of 1 M TR dir Y478 T ShEdEs of o

nm @eRduetemdeay ert mawnngmtree:vamcb catted dlmrclm@s&epth in a
Nunerical values in the colum entltled "Washing tine"

mediprngglengites Wi HAW 2 Gprewerit thie @@&R%MYW ofhe
wi & W q]r S‘.ﬁrpla{@'é}gran% délt?'hl(ﬁ ngelmt!bsrxpglé’\’afﬂé the

after I ng were rmeasured |n accor dance Wit
dlsrirea@urdammmmlat ilons cmmty niS5LITRAH e . windbrep the trenches

na GBI Sty Bea Ghabl 58 thefdhd a0y ineincervals

werd Glehsofedd pMarE arirangeeb@at medyoddd elrrvairse Hi¥h density
di shing depth in a nediumdensity wiring area where 1,
WiniRg Br&fcies RN Nhg 1t Hée it c?fntﬂf]pﬁ‘ﬁg ark! HrirthgarPunt

in qtab]l%smf iHervalihe apdi I']ﬁ;n% dehipo deptd in '@’lé A¥Edium

density wiring area where e trenches having t

dengiidtvhg/ IgFiNO@ G9a drse sYQvanged tdie 100l ym |€mfe1rwleﬂ% “Dlshlng
amo rtez’weﬁ’?uf%gleghf“ Qﬁéhi ngarqutt_}Qe §§H£ﬁg Tcﬁemgégﬂred in

sity WTring area is shown In e co Bhtit
the' .C&hldﬂi@lsa.lm/umﬂ*ﬂllng |arre'léabJsessb:bvanclm’2,tltdwe:cnﬂusﬂm nentitled

«~.depth nEaSUFGQ”IH t dium1 ensity wiring area i s
D%ﬁ%ﬁﬂ%l%?Qﬂﬂ? col fgflgdam%ighing anmount*2,, in
Tables 1 and 2, and the dishing depth measured in the
| ow density wiring area is shown in the col um

entitg e ey sHiaig hifb ifts3 POl ibiaph|wara emenvedsising an
optm%lwﬁﬁ%&%stdwe had been dlished weie apsenyved usinNgq on

optical mcroscope at a magnification of 50 tines.
wneBé%@esd parrt ietther qmducm‘ort He Yeohdirmaom dchytdra r eted et have

beet612 m%lq/%lt’:ll d El%v%a h%t@gl%% g&% %l%{s%é&%&er_l@de\i(aluated

"¢hed were eval accordi'ng atw ra
acdﬁﬁﬂn&g g@od and peaork §B&ﬂe|sgodd a2 pardr of e is, if
par on % e co éﬁégg¥nl§¥g¥“é% %od?ﬂwggggnggéﬁjremoved did
not remain, it was ranked good, and if part of the conductor
layer remained that should have been removed, it was ranked
poor. The evaluation results are shown in the column entitled
“Existence or nonexistence of residual dross” in Tables 1 and

2.
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not remain, it was ranked
conductor |ayer renmai ned that shoul d have been

r enoved,

it was ranked poor.
are shown in the colum entitl ed

good, and if part of the

The eval uation results
"Exi st ence or

xi stence of residual dross" in Tables 1 and 25 2.
Tad‘ll%alqp 1 AEx _BEx._ 6 Feed rate

Ex. 1 Ex.  2Ex. 3Ex.

[m m 00200200284 | PBsthlEngreEsure Ex.5 | Ex.6

[TTRa 140140140140140140° 14 ngar__vetiocity

[ m Fﬁeﬁ Eﬁ%ﬁ“ﬁ%‘@%SOSOSO S\g&e@BO r at @_OO 200 200 200 200

oL SWeRkA 1@%&£L 1212121212 1Rgl i shiumng |amgpint 140 140 140

E[n ‘““02uu2002v0200200 Feed—+ate

%[ m Lmarml@qﬂlmmg@msomsc01@900100@ Pol i %hi ng $ressuide | SO

al hAa], 6-7 Lilnegy velpcity

£ [gﬂ é%ﬁﬁ?@ﬁ‘é\}ié ppf\zr rat p&C 12 12 12 12

p [vsveasmbgmmmbe{}lﬂa2121212121 2200 \\as zomg | t i20@ 200 200 200

[secondst 151515151515 boFfgedrate _

5%”1 For i [81/5615490200200200268° Pol1%hi nP%PBr esHiiPe| 1500 | 1000
hH 76-7 OLi|neg elocity < ) )
POl fA00L0098: 167 OLinegr Velori 1V er | e | w0 | o7

'%smbepskﬂvmwﬁmkﬂ@mﬂlz121212 50 50 50 50 50 50

= |Sweep rate [sweeps/minute] 12 12 12 12 12 12

]

= |Washing time [seconds] 15 15 15 15 15 15

” Feed rate [ml/minute] 200 200 200 200 200 200

§=

G Polishing pressure [hPa] 6-7 140 140 50 6-7 6-7

g Linear velocity [m/minute] 50 50 50 50 50 50
o

Z—>~:< *f;'; Sweep rate [sweeps/minute] 12 12 12 12 12 12

Na)

j:} % |Polishing amount [nm] 400 400 800 400 400 400
Dishing amount™’ [nm] 17 32 33 18 16 17
Dishing amount™ [nm] 8 15 15 9 9 7
Dishing amount™ [nm) 16 33 32 19 17 15
Existence or nonexistence of residual dross Good Good Good Good Good Good




QPol i shing anpbunt [ nn] 400400800400400400 Di shing

anount *|

Exi st ence or

nonexi st ence of

[nm 173233181617 Di shing anount *2
[ nn] 81515997 Di shi ng anount”

[ nnj 163332191715

resi

dual

Tab%0§sGoodGoodGoodGoodGoodGood Table 2

Ef"l:

V_ l:v If" l:v ’7f" I:v ".)f" I:\/

rate

002005200

Af" I:\/

66204 O[Eﬁ ?

FRNA

T, 7
T

|CsFﬂ

A

'O([
Pa
-2

C.Ex. 8

pr 4
el

Soda@14014014011 2%%4
@i 505050505 !

14 140_]2ﬁ@t

)O m |m

h %g]

ar

200

200

200

# alelis e ladel
'%l nmouPd] 20020020
e aliBlnear vetocityl 50
g hiaymibitelear v
= at®weep rate- - 12

T selswerdgtinfteled

0200986506

s/|lm

5200/ ol

Pee

SRL

9 140

140

140

0
eI£C|§y-

1ut5?]

Pog S
nt |mi nut

1I @g F

egsur 6363' ]

50

50

[swee [ m nyt e] S

rat 0f

)- - 20020020

a‘. “Er?'

1/ m nute]

5

12

12

§ Papdlistigragnoprtessuy e2034(

[nm]

- 28 114844

D- 200

200

200

200

Washing sub-step

Feed rate
[ml/minute]

1500

Polishing pressure
[hPa]

6-7

Linear velocity
[m/minute]

50

Sweep rate
[sweeps/minute]

12

Washing time
[seconds]

15

Auxiliary polishing sub-

step

Feed rate
[ml/minute]

200

200

200

Polishing pressure
[hPa]

140

140

140

Linear velocity
{m/minute]

50

25

75

Sweep rate
[sweeps/minute]

12

12

12

12

Polishing amount
(nm]

400

400

400

400

Dishing amount™ [nm]

14

15

14

15

14

15

15

15

Dishing amount > [nm]

Dishing amount™ [nm]

14

15

15

15

15

15

14

14

Existence or nonexistence of
residual dross

Poor

Poor

Poor

Poor

Poor

Poor

Poor

Poor

Table 3

Abrasive: colloidal silica (content of 4.8 g/L) having an average primary particle size of 23 nm, as
measured through a BET method

Polishing accelerator: a-alanine (content of 3.0 g/L)

Film forming agent: benzotriazole derivative (content of 0.08 g/L) + anion surface active agent
(content of 1.6 g/L)

pH adjuster: KOH (content of 7.2 g/L)

Oxidant: ammonium persulfate (content of 10 g/L)

Water: remaining part

-1
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10

15

20

[ hPa] . 4Linear vel ocity-50502575 [m m nute] Sweep

rate-12--121212- [sweeps/ m nute] 00" Polishing

anmount 400- 400400400 M [ nml Di shing anount”

[ Nnm 1415141514151515 Di shing anount”2 [nn] 75776556
Tabh 8higng amount™ [nm 1415151515151414 Exi stence or

naoneavl ot o P m) r D

neon. nfDoocrPoackelRanyr Doy Dany Do o aa OO
LA ALAZAT NI AR 22 T~ QUT T ,UUT"1 T, J I OUl UT. 1 OUT T OU1l

' e ive. col'lol silica
Megsudnisisgpe” (HRREOTRRIES AR A B SPIRST si 1
Stylug GButet Swyfusd. 8 g/ L) having an average primary
Stylﬂ@‘ﬁrt:ds@rle?apfﬂoﬁi%aﬁfy728'3;1@[118tﬂ§f) neasured through a BET
S.msthod goﬁ}sh|$g accel erator: a-al anine (content of
tylys 3pees 1Y WSS or ni ng_agent: benzotriazol e derivative

(content of 0.08 g/L) + anion surface active agent
(content of 1.6 g/L) pH adjuster: KOH (content of 7.2
g/ LRsOsheant Lnafeddicud pdris o idoir anarnglap f/t9 8, the

a: ML g el 25ty ARSI R ol B pare
of Stykusondfichom Jaylens reSeayines! wheds wterulapiras el yremoved.
CoREREt S0aTYr QapaT SV S e N ERFed 11 b BANHE® df S rly Pazt
ofdepthgoRBasEbed 1afieer thaltl Shold Wy ridvad tils Padripletely
removed, and the dishing depths measured after polishing were
not great. The results suggest that the wiring for the
semiconductor device was reliably formed according to the
polishing method of the present invention., Furthermore, the
dishing depths measured in examples 1 and 4 were smaller than
the dishing depths measured in examples 2 and 3. The results
suggest that the dishing depth is decreased by setting the
polishing pressure during chemical and mechanical polishing
after washing lower than the polishing pressure during
chemical and mechanical polishing before washing, or more
specifically by setting the polishing pressure during the
chemical and mechanical polishing after washing to 50 hPa or

less.
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5 of the conductor |ayer remained that should have
been renoved. Contrastingly, as shown in Table 1, in
exanples 1 to 6, part of the conductor |ayer that
shoul d be renobved was conpletely renoved, and the
CLA&p@p'ng dept hs neasured after polishing were not
dt. The results suggest that the wiring for the 10
sem conduct or device was reliably formed according to

the polishing nethod of the present invention,
Furk-her fbree EReR T fF sHReRL hs2 e JBEF RAN T A2 bk ¥nBPeEshing

an brARE 4 e, S|l |reirnérhﬁﬂf 4 meendl@dmwctd@pt&@vf@@suw@
i n"exanples 2 and 3 he results suggest that th e
objdicthiimg ldepitte ian dlécerldaa;tezzr bya vt thaiginhes 15rgothisha ngarrier

lay%Trt zas_r%rv%. lgl t%erﬁlt atach%gr L@ﬂ%{%ﬁ' Caa}de pf'éé&ilﬁlcgtor layer

- washi ng | ower ing pressure duri
prootielddcaln anck Mralmmallaymﬂ,l stiienge heftdre washi aug, la)yer and

nore _ specif.icall etting the i shin ressure
Che G S AT (EAC R e it e ol SR af o ted
out\é’a&ﬁ Nhd @ 2 dPar artGdesie dAME ocdddthosh dorthe

chemi cally and nechanically polishing an object to
trefnedm wile mg thard ﬁl?é?ﬁ%f@mwﬁcbrbﬁew ce the 5 object

'nQe%ﬂ%gg&ém%ﬁttggdlcﬂy@sr r&f'cibhe conductor

barrier provi on th su ator ayer, and
layeanduinateargH ayamlqarlo\ﬁirdzédn@hatrhe:ablarp@]elrskhﬂay@rto eXpose an
wherein the barrier |ayer and the conductor |ayer
uppggcﬁuh%\? faut_ths & p%retrl gln OcatEd” out si de the
trefmxtb\a]ndg are nsdretei rpiotd e d Qﬁ:ﬁttﬁﬂelmtﬂﬁdé heortfon of the
trench, the nmethod characterized by: V|nqﬁgart of
layer

CONRIE T\t Hiade pettd dritoro Ut FomRrdtigm T
th RN Q@Jenﬁ%lmr@m&aiarﬁ@alsmmstrol@ngb%ee;egsbsémerupper

surface of the barrier layer; and renoving the
surfees wihg hsarinofl ater d{ﬁxsqrd@fﬁcﬁrt GO itheeans of the

outl%g_L U‘fgto(}ftlof}y%rf angd t ],_tl on of the barrier

through chen1ca an cal polishing to
expﬂ&&emnlqﬂmﬂ rsmnwrngapﬁrulﬂf|Uhﬂﬂ@ﬂtﬁld@y@mrai¢@rof the

condum%VI nq.ap%rrt 1oncltuthes

chemically and mechanically polishing an upper surface of
the object using a first polishing composition containing a
film forming agent;

washing the upper surface of the object that has been
chemically and mechanically polished, thereby removing a
protective film formed on the upper surface of the conductor
layer by the film forming agent in the first polishing
composition; and

chemically and mechanically polishing the upper surface
of the washed object using a second polishing composition

containing a film forming agent.

2. The method according to claim 1, characterized in
that said washing of the upper surface of the object that has

been chemically and mechanically polished is performed through
_15_
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out si de portion of the conductor |ayer, wherein said
renmovi ng part of the outside portion of the 20
conductor |ayer includes: chemcally and nechanically
pol i shing an upper surface of the object using a

first 1.5hj ng conposition containing a filmformng
wat&&é%%?ﬂ%ggﬁﬁ%g t he upper surface of the object that

has been 25 chem cally and nmechanically polished,

t her eby renovi rotective filmfornmed on_the . .
upplr SRt tod RStoHiRT of | #Lbr by PhaParFRFized in
thaftOHeN G cageMatid dtherdfddstdpali$hing wLQPasé i Sin@nds 200

chem cal | y and nechani cal ly polishing the upper
mL /g idce or3@Ge + he washed obj ect using a second
pol i shing conposition containing a filmform ng
agent. 2. The nethod according to claiml,
char.act ethe etk imod tdatosding was hé hginf 3t hehappeterized in

urface of, the object .that, has 35 . .been chem cal l.y. and.
Ehalo i A1 y 51 EnelE 1 BT & R PO LA s 1000
mlL Maert p@d stvg. 3. The nethod according to claim 2,

characterized in that the feed rate of water during
the water polishing is 200 5 nL/m nute or nore. 4.

The, net hgd agcofdl G- dOr &1 3 M 3, ashasrst sti gedihd 1 to 4,
that the feed rate of water during the water polishing
chajract@dG zed /im ridad drhaysyaenp o0t 6L o1Th 0 frelt i df Besorie hgshing
Q. .any. one o ai R o ' o] t
corb D nS ] Sk o S A RLIZEO AT S pe cane,
andandhet lpe lsedtandy poldsshimyg wenpaodidniore lare 4@ rsargnically

and .t he polishin ressure n chemni cal l.y. and
0o LIRCHI 4V ERS SG emTy Ahe Aol 1SR §ng the
secwashed 1akjre6ly WSink® iR orS eico Ncbvaot | st M ge 100 NgeBi § 1 Dy

is lower than the palishing _ L
pressure when chemically and mechanically polishing the upper

surface of the object using the first polishing composition.

6. The method according to any one of claims 1 to 4,
characterized in that the compositions of the first polishing
composition and the second polishing composition are the.same,
and the polishing pressure when chemically and mechanically
polishing the upper surface of the washed object using the

second polishing composition is 50 hPa or less.

7. The method according to claim 6, characterized in
that the polishing pressure when chemically and mechanically
polishing the upper surface of the washed object using the

second polishing composition is 10 hPa or less.

8. The method according to any one of claims 1 to 7,
characterized in that the film forming agent in the first

polishing composition is a surface active agent.
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pressure when chem cally and nmechanically polishing
the upper surface of the object using the first
pol i shing conposition. 20 6. The nethod according to
any one of clainms 1 to 4, characterized in that the

conposi tfr@%@éhédﬁ%édaﬁlwlﬂémﬁ@ oSONPOSE T ORs andto g,

the second polishing conposition are the same, and

chatriae teotizeld rig (wheds tihe wianiuctiam dalier dml formed of copper

or

mechani cal_| olishing t he upper surface of the

e stTEd SSbfPect USlng the 25 second pol i shing
conposition is 50 hPa or less. 7. The nethod accordi ng
to claim6, characterized in that the polishing
pressure when chemcally and nmechanically polishing

t he upper surface of the washed object using the 30
second polishing conposition is 10 hPa or less. 8. The
nmet hod according to any one of clains 1 to 7,
characterized in that the filmformng agent in the
first polishing conposition is a surface active
agent. 35 - 16 9. The nethod according to any one of
clains 1 to 8, <characterized in that the conductor

| ayer is formed of copper or a copper alloy.
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