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POLI SHI NG METHOD *166166* BACKGROUND OF THE INVENTTON

cheny il 1y and rechantcar ot 2nng-an o) cct MY
formwiring for a semnm conductor device. WTNG e

for a seniconductor deV?eESHENE HREH Dy flrst 10

providing a barrier |ayer and a conductor |ayer on an

i nsul ator tayer having trenches in this order.

Ther eaf ter, parPA85GgQQNébﬁﬁhéﬁérINX?@EIchated

out si de the trenches (outside portion of the

conductor layer) and part of the barrier |ayer

| ocat B BERIFRe %?E?Q?%%%hé%l%t@ﬁsﬁﬁeapm&ﬁthlfdr]éhemlcally
ahfend nny e £hem and

necha%?%%%alp%yle‘%alll%ﬁr{r e pr(g%jg%/s Pcor roerrrrnovvﬁfg”f%efor a
S SPU PR E idwV isfe. t he conductor |ayer and the

outside portion of the barrier |ayer generally

i ncludes a step of renoving part of the outside

por t Tiom o r e Tonducteori daydrctdy aligh ehend oad rradyd by first

oI| h|n to expose the upper surface of
pg{%ﬁ%{?ﬁ gD?a 1 ayer, aé’n% GE %pc BEYEBvilRy Sthén an
1mmmm@mslmln@ommkﬁs tihe tearduciderr | ayefe @G ter,
qyt de ortlon gf the . barrier |ayer through

ent cal TS CAY PolidtitRg & 61t5é>@60§é‘et ﬁé%’@nﬁ
(csmsha;bae gﬁrum TS ttlhat ofonlom;te;ror Japanes e nddb Jaai-d-en .
patent Publig b%n% No. 8-83780, No. 10-116 04 and
ﬁ er na |eﬁél e 8H°6rt Mo FRe0/FESPENegi dessdde portion of

thpolbasdn g L@@@pQSb&boménMﬁﬁ&hlby chewicah and mechanjcal
faor renoving part of an out5|&

anlcal olishin
%g;ﬁ %ﬂﬁ'ofwg ScETAGELSr TPy &EMO3G "o EPePUTRAGR portion of
thﬁuﬂnnﬁﬂctaﬁdlﬁ@@haah@akhﬁobuighﬂg b%rt@%ﬁfg%n%geu%ﬁggler

éhe pollshlgg n205|t|on di scl osed in any of
LaMsdv E PRt 8RS URES. 28588P30 L I@mﬂ?I6894Paaﬁdof the

OLﬁ(y:_‘la&bertltohebe kseacbhskcihal 1036t rikhghcgﬂgkﬁg%% and
hould be renpved, that out si

mﬁéﬁ%ﬁ%ﬁ? of Héh&BHdEEt6Fp9§elé%@ruééﬁrdsﬂéﬁapﬁ odr the
bapafite rof] alylae, C@ﬁduﬁtgﬁebaﬁ%rr%%%@ﬁnﬁheﬂe remaining outside

portion of the conductor layef 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. 8-83780, 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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-1 1111171112211 D HIHTIH TITH H 111 *G&000z* the
part of the conductor |ayer that should be renobved,
that is, part of the conductor |ayer |ocated inside
the trenches (inside portion of the conductor |ayer)
could be renoved. If part of the outside portion of
the conductor layer remains, 5 the residual dross
theapses afshbetcendectier ldtich tdecr edsedc be removed, that
roauct L en e 146 QL
BBy BTt he R rs COndunt by device ‘CORPastEnghanenes
*mﬁlﬁheppngl@@ opoth¢ oporptudtver clendudt goulldy be ISmoved. If

.par%n8¥egh ?Pgﬁggﬁg Ptqgllqg1jggs {ﬂﬂl%%%uﬁg L1 remggns,

eve per sur ace of " conduct or
theayesifgatedreasechudds s isioygasss diie ,Wwhiinyg decreases the

orqd e flatness, of. the surface.
AR O THE TRV O L2 R Gty o6l 7 Ehgndtality-of
th@bﬁemicv@dmwmedwmm domiertstomg 1y provhdeiaside
nEthod hat reli ny forns the wirin for a
PR h e B i e TS i ¢ ey g8l g mRRSh Saliea

dietheg @t@mms|N@swhrchnnﬁux1ev2a kdrtmbenppaklyuaﬂdce of the
poI| hi ng an Obj ct t.0 rm wiring.for a

Co%éﬁ?c%ﬁ ef%&gé%f%ﬁOV|§@€ lfﬁ§e88fém%£eiﬁifbﬂ%s
reahstascé adzzordécawymsemwrmg fa atrechofathar sheratayer

provi ded on the insulator l[ayer, and a conductor |ayer

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

t he 25 conduct or $@YWAR®aIEh THE € NAIENQUOSI de porti on

| ocated outside the trench and an inside portion

| ocated inside the trench. The nethod includes:

r enbycogdiragly ofit hies cut sibdies quards @rf ahe blﬂeséﬂ'ﬂdﬂlﬁ}“v’@rﬁtlon

: to ov1<.11ehr olf%hllsq) T C%!et%rc])d éggglﬁ P’a%é?ﬂlgg }ae w1r1ng

pose  an upper surt 4ce 6
foremnwemxpdﬁhudﬂpn%ﬂﬁﬁﬂdeng part of the outslde portion
of the conductor |ayer and the outside portion of the
barrier layer through chem cal and nechani cal
pol Tsha ol ¢ e extpo s mpaippe ansiupftaee objectives, a method

for chemically and mechanically polishing an object to form

‘wiring for a semiconductor device is provided. The object

includes an insulator layer having a trench, a barrier léyer
provided on the insulator layer, and a conductor layer
provided on the barrier layer. The barrier layer and the
conductor layer each have an butside portion located outside

the trench and an inside portion located inside the trench.

- The method includes: removing part of the outside portion of

thé conductor layer through chemical and mechanical poliShing
to expose an upper surface of the barrier layer; aﬁd remdving
the reméining part of the outside portion of the conductor
layer and the outside portion of the barrier layer thréugh
chemical and mechanical polishing to expose an upper sdrface
of the insulator layer after removing 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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of the insulator |layer after renoving part of the
outside portion of the conductor |ayer. The step of
renmovi ng part of 35 the outside portion of the
conductor layer includes: - 2 chemcally and _
mechani cal 'y polishing an upper surface of the object
using a first polishing conposition containing a film
form ng agent; washing the upper surface of the object
t Hiaemi ¢ralsl sh@en mhehangﬁd%ﬂympbhmaﬂaaglaalhy%@@Iséﬂﬁabe of the
t % t 8Ct | ornmed on t
ugﬁjefggul‘%f??ggowgﬁ@ ch(;:lgln uctg&(;r%o];ng)ﬁgﬁfc tHE Y mng @ film
f DY FAHYY agent /i Hashend jtrhst upmsiy §hwﬁgceou¢xﬁhd|dh@ecandhat

R e Y:h%ﬁgcgﬁg aﬁ&%{ééﬁarﬂ@ SR Bgl}.?l?ecyppc%ereﬁy
surface of the was obj ect using a second ng
CoOTHOEiNG @npéeﬁ?ai'-h‘{?]gflal”f ifloFmedr Annghageprer smrf@daepf the
a§¢ﬁﬂﬂdio&”da9@¥&8§agﬁ§ 531mt&%rh@%@nngQtV!Altﬂ%e%qqgt

arent fromthe follow ng description, taken in

AN i%0 AOMRPE HE 1y #EC0 D&Y FAG L Hr a0 rgshanically
ipd Listiaki Bge byppey iﬁrﬂa&aﬁﬁkethéhﬁaﬁmé&“8§%§%% QEﬁBBe
|nvent|on 15. BRI EF DESCRI PTI ON OF THE

iSRIERC BRL1EBHRY Mt RASL 16B] EEPS2ARMN AR dritlagderming agent.

thereof may best be understood by reference t? thed

follo 20 descripti of the present|y preferre
enbodﬁhggfsaf%g%?%é?ﬁ%mﬁﬁ¥aPﬁég§ECBEpE$?|%&Y%ﬂﬁé@ﬁnd&lﬂnbecome
W@p@henglQsom]ﬂhd(fol@oaﬁEgCﬁéSSrSﬁ@IdﬁﬂﬂﬁaﬁéhG%ﬁ con%unctlon '
[ S t ect to. expl olis

e PR P e A Sl hEag Sor - Fhae Shutn Simdei pancanole
ZBGDEIADEEEi@ESGRKMEI@hWéFt$HE PREFERRED EMBODI MENTS

One enbodi nent of the present invention will now be
descri bed. 30

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with objects and advantages

thereof, may best be understood by reference to the following

déscription of the presently preferred embodiments tégether
with the accompanying drawings in which:

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

embodiment of the present invention.
DETAILED~DESCRIPTION OF THE PREFERRED EMBODIMENTS

One embodiment of the present invention will riow 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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In this enbodiment, wiring for a sem conductor device
is fornmed in the follow ng manner. First, as shown in
Fig. 1A, a barrier layer 13 and a conductor |ayer 14
are formed on an insulator layer 12 having treénches
11. 35 - 3 The insulator layer 12 is formed of, for
exanple, silicon oxide through chem cal vapor
deposition (CVD). The trenches 11 are formed in the
insul ator layer 12 to have a predeterm ned design
pat t BFh 1asAgLoF ofa¥sdanpl €5 AoFrehagf-agiey Sxeeehfi quigicon
ok aHRalber Bneh L ing echnaigus: c dye Rabh i er thayefenkdes
is formed on the insulator |layer 12 before form ng
1} F e dirdietorn | WferinealagRd LeYebcst €@ BévRedn the

prdsddAtiahebayesi g pritd etrife ue QARG CE Y elxgylFlle;l-Ara Thendf}aphy
13 is forned of, for, exanple, tantalum

barrier |ayer " MEQ
tor “%%ﬂﬁaﬁpﬁn?n???ﬁﬁﬁ? G&cRgne E?ﬁﬂ?%ﬂﬂeng techni que. It

is desired that the thickness of the barrier |ayer 13

be fficiently. smaller. than the depth _ of the

Crenie S FT 1T AT donddcaBrTray et TP FOSPORReR tver 12
bdffrerd fouhahgrthayemdut2osubseeuent,| yntdoibol oad ted eftween

h [ e 3,..and. is__|ocated.on_the, barytier
tkfea;ji(erlr %féltg% ‘lél Iég_;zt a1pi%I ?h?h(éort“?ue%coﬁe%ayﬁ. flé]I'he e
bapriductlevek ayerisl£orgiefiopfredfof ©uppee, otaatzbpperr
t hr r an) [ : ysi gal . I

G el BB [ ATRL P g DY, £ 0o
thaid thise thdAIRIDOL [thpePatsiepakavesf 18hbeconbitictintly

sl AV tdahoecRd eyt girdenthereddionichgs 11 (the outside
portion of the conductor |ayer 14) 25 and part of the

barrier |layer 13 located outside the trenches 11 (the
out ginde cpashéodr afayidie 1hakki esrhéyen 18 aneul£iBwWeadyer

e S R T T T A
lqdaahted nsi dee hportiiegn lefret he3 baw raterlekayefillB)trand mearhes
110.f %ﬂg EQQQ&@%&? layer 14 is formed of copper or a copper
alloy through, for example, plating or physical vapbf
deposition (PVD). |

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 polishing. Thus, part of the

barrier layer 13 located inside the trenches 11 (the inside
pQrtion cf 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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30 llayer 14 |l ocated inside the trenches 11 (the inside
portion of the conductor |layer 14) remain on the

i nsul ator |ayer 12. The inside portion of the
conductor layer 14 functions as the wring of the

sem conduct or device, and the inside portion of the

1aye%far1r4' &l Itq,)éerlr;lsaﬂpe[@ylenii){@lfsp@ysi on of netal atons

or 35 exanpl e, copper ons) in the inside portion
of the conductor - 4 layer 14 to the insulator |ayer

Opééheané h$,1104 $b A6 POL LA 087 0f Nt h@oﬁeﬂglﬂ%t'orlaf%X:erlt‘l%nd

the outside portion of the barrier |ayer are
therqunﬁmnﬁquﬁﬁxﬁmﬂpﬁh%m¢c@@rah@rn%%ﬁanléélapalmshpﬁgd

t { r ¢
hrqd e S A S e Re b ao g SRR B o2
the;nﬁﬁ&ﬂﬁaupqﬁﬁan @bltbﬁlmgndust@p)WaseshmmnlsanhgyeHB

to ex 0se, t sur fa barri.er | ayer .13.
ehrqXANSR dF AR SUAREE Ofo i NEns RET TEEL oL AYER 1 5Ring -
tegmnds(thﬁntimeExmdubmomolawemsé4thedupberoubsféee of the
ortion of t;e b rrier 3hare renpoved throu E

PaT A TR andr neéﬁ%%?%a?n%oY1s%lhgrf@%%8ﬁ89p8ﬁfgh

out S dp)p st IIOVEE | the &@mdd&w Expeselthendppae. sutfsaae
of the_i sulator | ayer 1 5 Part of the_ oputside

POrtIGT i%h Wi tiF Toh u%?%?r|% e?rﬁ4r?§ov?8nu0§8“9ﬁrSﬂﬁﬁlcal
and eﬁmmamlcﬂncbmim@ats@@bmﬁhﬂ:@glbmﬁgr stepthagi gablm in .
nechanlcaII% g shlng éga Ilshlng sub- step
Flgttﬂ§tﬁﬂ)?“¥ﬂﬁ?a.% of PRTF o} C?n uahﬁg ﬁélFﬁQEIéﬁﬁPr 12.

Iayer 12 t he barrler | ayer 13, and the conduct or
éﬁ Sub ntI% .t he ypg r surface of _th ]
ob]%’é? Fe Genedtsthaohp biGlbobt epy. CTREESFTeraVERe1d L5
remdwrtmwtf@eecmfmiﬁﬁa mbdiezﬁéchﬁnfbiém pahhyraﬂ by first
ically i she ain auxi liary polishing
cheflin oersnd RETHATTER 1Y e LhEST oGl GndnhRehaAeds sub-
stegﬂﬂtﬁﬁnupp¢m%§mmf&mb @ef@meo?@g?tngncauahﬁgttg@lhﬁggmgtor
sition contain ilmform ng agent is_use
lay #2IFR?I#?E¥&F%9£%? Te%ﬁtsanﬁﬁfhcnﬁPé PaFoFotaYRy 14.
Subﬁé@@r@ttﬂgﬂptmelerélutﬂﬁé@b&ffﬂﬁ@ 88j8ct is washed
(washing 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 =

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
l4. The protective film formed on the upper surface of the
conductor layer 14 by the film forming égent suppresses

excessive pelishing of the conductor layer 14 to prevent

dishing. The film forming agent in the first polishing
composition is preferably a surface sctive agent, but may

contain a small amount of benzotriazole or its derivatives,
_.5_
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protective filmon the upper surface of the conductor
| ayer 30 14. The protective filmfornmed on the upper
surface of the conductor layer 14 by the filmform ng
agent suppresses excessive polishing of the conductor
| ayer 14 to prevent dishing. The filmform ng agent
in_the first polishing conposition is preferably a
Theg fefde s Bife BRIEMTIHRE Ry S5 RS dhgeiicst
po ANy HorRIEATd Rz ¥ rd b d&d) VRAVESy o - &fiﬁung
The chem cal and nechani cal polishing using tﬁ% I rst
menmisly shiqly aforfppdxt 1i YIRS Bt fior men3cplwaimgte upper
. ) 45 ! ac
S e e T Tand ot R et i i S Y A
slighigdeteartiiared iy edyiad;, and-ite sho i sigired therbahevhile
: j.ect .or t.he .palishi,ng menber ile feeding the .
fe#%%%ﬁzﬁﬁéiéﬁﬁﬁ%i%ﬁﬁ%ﬁéﬁﬁ?<ﬁ$?%?%$ﬁ£?ﬂnﬁ%rﬁ Y PHenErd
menlee .pollrshipgl jmteissyrrer eigurg dihel chetieathanidkcal and
chani.cal pol.ishing is eferably around 140 hpa. 10
me%ﬁcﬁd‘ ST HE §%osperq%é§ﬁae‘?1&’ t%%o‘f’? st4& ¥R cal and
nmechani cal polishing is for renoving the protective
film_formed {g;the #ﬁﬁ%{ surface of the conductor
| ay SR DPIHEL TGS R agentthth tHestighgmical and

me N i9H NG AGNPOTId | 10N FIh e eMREHN G HY GEetE & Y £ilm
i ncl ude, for exanple, polishing, 15 rinsing, or

foroed | rfgie HRRSFerSUIFRSGE ol it RPN ay oranay, 14 by the
£ 1 WeknsitRpldgrthd O hen ol il shy ey egHe g V!e}sr?ﬂblciél't%'}g The

=

either the object or the polishing nmenb

W2 S ENe PR OF ARt MU cH A dpuri 91 exkammier: inesitiedd nef,
rindieJold S HALHAMMPST Ak vd0! i 3ing, perd rﬂ?@.s"‘@e'r% rmed,

being supplied with water is 20 specifically referre
flyis admpdtiad f&l i mplishipdawesi wherers jslinghiedgher the
objwt g3 gerRerRl1 iR irghindGudest NG %z@é:%lﬂl{ig water such as
conposition, there i's no risk that a protective £
Puraduieg b tetorifed et tofe Wisparo lsintfiase asfrrtdye tdomduct or
Pollid¥8hgl bethidite PUHISN B FHIINGITUL ., (Y0 1KR &1 181 NY
or scrubbing, water -
specifically referred to as water polishing. In a case of

water polishing, unlike general polishing using a polishing
composition, there is no risk that a protective film coﬁld be
formed-on the upper surface of the conductor layer 14 while
polishiné. Furtherﬁore; unlike rinsing or scrubbing, water
polishing can be performed using a polishing device for

;hemical and mechanical polishing before and after the

~washing. Therefore, it is unnecessary to prepére 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 1is
200 mL/minute or less, or more specifically less than 1000
mL/minute, the protective film on the upper surface of the
. C s -
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25 polishing can be performed using a polishing device

for chem cal and nechani cal polishing before and

after the washing. Therefore, it is unnecessary to

prepare a washing device fo,r the washing sub-step
cond@ictioa Mmavert el obj ecit def eenethey poéhshédg deyi geresult,

used for the main polishing sub 30 step and the .
CheZexiliSi & ¥ 3501 iSH hd S-St ep @t Hec Wk ht dge T dédi EBat
shoS8d e iR, MBS NG SUnstefon WieD the -feedirate 08 by o

wat er during the water polishing is 200 nL/mnute or
smallds gmapmtor & ispeEdidiccaltihe | fessd t hahe 1000w88er during the

_ i nute,. t raot ective fi 0 e_upper_ surface_of

et e PR RSl AP M Lo s R R o RE more
prefemanvdd. 1A 0 miesulityte tdremors. a Hovkvéhatepant iaf a case

t he conductor | ayer %ﬁ that should be renpved_coul d .
Wheggnditg dfache a5t rier’ 1%y M bye 2 O5mafPSanbfintle washing
timEherefendde frord Jrafie of i vater1 ush nghd hepBe VAt §Frace of

polishing is preferably 200 nlL/m nute or nore, and
thepgadusteireda@ar 1H0CafL/f mitlef beiemiby Howeved; even

in a case where the feed rare is 200 nmL/ m nutes or

less, if the washing time is extended, the protective

filIm en gdwrupparersind lacendfmethen coadupt dbishayerpé4formed

pgan be suffici ntkf renoved. 1Q%Ln}§.second cheni cal
SUPEFATEh |é”£§]ol61 'shi g Pert e SlhseylRAT Lt bon
cont@shiing, =8 SO POldEhidhconposidd on TEONE &hPbHY: Bon of

filmformng agent is used. The conposition of the

theg §66RE D &Y SHTHG T SHFESI T orP hel2 heP i ek @Rent r pem that of

thet Batr0f pL3 ithe A IS RalishiNg conposit | apy e lovgyer,

when the conposition of the second polishing
compepdsion of it ke mwmte masl 1ahng ofotpesft et is the same as
haROLI:SIG CUMOSI: U TN SAMONA b1 Y O
¢ apoloisﬁingrcorrpo f?fbnjgﬁﬂ t seggﬁggpdfgsh%ﬂﬁméﬁgf{ty of
thecdnpedi tricdn shs.rar icewed.i tien ame fhe stepohd spohgshing
com%%gegﬁgﬁggg%%gﬁgggg%.; ?@%QPQjﬁglff%g{w%éfqgﬁf%éléghposition
and the second polishing composition are the same, 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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the polishing process sinplified and the cost
~raccordingly reduced, but also problens caused due to
m xi ng of the first polishing conposition-and the
second polishing conposition during the auxiliary
coR0Li 8BEOY sHbtabeppaeetaudtdedpoThen2hgchenheakard, the
mechani cal polishing, using the second polishin
Poébﬁﬁé§9tPéﬁSF§r5eFFSFﬁ@dcg$me3&|ﬁ@damBSP?§hFﬁg REkbERING
af8denwashiagheki phkrarpadyi Negantagh WhthpbhesHRBE' pressure
surface of 'the object wth_a predeterm ned pressure,
dughBgsFhamhgasi BREr MERBANSBRACPOSE SHABIPBEESHPNY 2FBABEF
:ur@héemeeedlngehhehéegemgsﬁenﬁobbéegugeceuegabtbaemleal and
t he pol | shi nmenb When t he” pol i shing pressure
meabanngaﬂhEOéhéhiealaaﬁér weehanocak pokpSRirnghant 8f hfPa, or
molBS8b80; r5c2aual gkoapL-OLRahCTol 13D, LRE-B0LLSH! 895k that
pres ure durin & chem cal and ne&hani cal ~35
slpghtstingibef oreldashicng, onhthe bpbjackti sktehapodhisghng.
. shi : JlLd.occ he I
B e B g U T R
mechentcal pndlabahgnbfabrpahshhngg15aﬁtefemabhyn§0ihPa or
re er | ess e o bshlngggressure duri ng

le %hanb
nrcal 8 REGRSAPRAY pol I'SRi R§ BEFdre washing. 5
Furthernnre when t he pollshlng pressure during

chepi cal chani l ishing after washin
| greE%Srpfﬁgﬁrgg%hggg %ﬁmeﬁg ba§p§grfF@gﬂpylﬁﬁegggﬁntages
than 10 hFa, there is a risk that- slight drshrng
coul.d _occur,aon ct after polish e,
CheDRERPEnERE ass PR IGaRRRY. iem CAF SHFoTeNg BaftSor the
ouftetlanpeatipnl bshihg abhaucwashiagersipyrekecabl yhBOupper
re preferably ?a.or _less. The .
SupF a8 PEACBRhOH) BN L RaS PhECToF | bl ROSBioaht Saeme Chgnical
poIMmaggthehérﬁppepobushaag efevhéoobﬁeaﬁvhegwaehédpfand
ortion of_the copductor yer 14, . afte

~th?ﬁ%a5§§§rkg§uﬁraﬁé oPrtRES 0B eEPelgb%ﬁﬁ e&?eau?bected to

chéhbﬁhtahndnﬂeﬁnahaﬁaEabolDthﬁ@Ia@alhhe Daper cavef de€re part
of t he ogFect masheg tg thegg ter the up er

SUPeaggn CFHE ysat EBJEE?B a removed emalns 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.
~ 8 -
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20 chem cal and nechani cal polishing again. In a case
where part of the conductor |ayer 14 that shoul d be
renoved remains after the first chem cal and

mechani cal polishing, even if chem cal and nechanica
Funfdle gttty St oht HifuetP R4 eRpl bih eXxeceenpgs waspn ngsed in

thd hedned duadn Arassh s oot ﬁéﬁE§ﬁ¥hf gpificantly g 88Erains
25 ? ce ?

a protective filmis formed on the upper Sur
the He 1oy dsiranidly drasyst bydidtel g | s forevegt ageftonnotberring by

E t
ond 5t SOLLSH U BOrpOSiA Lon Evep et se, UhRLE L8 o,

deqﬂuerMHtraﬁlaHMycﬁnmhﬁnor | ayer 14 that should be
renmoved (the inside portion of the 30 conductor |ayer
14) could be renoved. Contrastingly, if washing is

perforgme sibsegensndectde figst thepgal sF}Bgld be removed
nmechani cal pollshlng, the residual dross of

remsgifuidrer Itferf 18§ Poldmdview Wt grerfor mrefgowimnmt of
th@%t‘@%'ﬂo‘i&llorpc&!f %H@%cﬁggkncoq:f t ea[ é"@sﬂ ng‘k?' tnrrc]§51dual

the protective filmon th resi dross o
drmdl,fcttchﬂ Icmmmcmvn slayenm\ied . needs Mtﬂsmrrmﬁ@vocsu nce
| h|n yconposi tion .used in _the ghen1cal
Slm a%ee an| c% |engw5pacf v%rslrﬁ Lot T tHEroving
thef |11emafmﬁmgwgpaag:em'ﬁ td1§|’ljll’tgs.1lc83 pemendedf ree conductor

occqﬁrl Q%l t he f| m form ng agent. Thus, the wirin
S BT ES T TR (5L Es 112 In
sudparat Rfsd,hecaanductar dandrt ikhd hadr shosthdbe 4emvedanical

renalns after the first pol i shing step for renobving

PO TG Ot h& o RSGUE AR SURP derriRe Dredreglercated.
Conkhadthe16si dealn 1% Jiess 1&f Jhed Cfrprtliﬁyn%ddll e pf the

needs to be renoved S|nultaneousl uring e 'secon
finsdl ipsHilnd 190 s teoy afSerﬁsz\ﬁqigbetdw@trosmu rpawk paf tthof ddreductor

TayRHt Sigde Rer Wihom 1of Hhe GORAUCT and the
a}%utsn de portion g{ ertlgf“barrl%gr ayer %:fhla 5oy ed-
Thusasectsengi od d¢fhecomdidiitdns sf drorclgrdnciatalarhd mechanical

| ] n of t.he second i shing step
P T Rt B M HeE S e N e
comparifoartrsd i n the m ddl e of t he

Next, examples and comparative examples of the present

invention are explained.

854 mask pattern wafers manufactured by SEMATECH
including a barfier layer made 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 la ayer.
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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first polishing step as described above, part of the
~conductor layer 14 that should be renoved is nore
reliably renoved.  Thus, setting of the conditions for

- chenmical and nechanical 20 polishing of the second

~polishing step does not become conplicated. Next,
exanpl es and conparative exanpl es of the present

“invention are expl ai ned.. 25 854 nmask .pattern wafers

spanafept fiv e dthyr SENMEEECHemiige L Uigi agdambali&m ftallayesolishing.
tqedsggzrtMﬂw@gwgh% ¢geduct amll ?Oe%héfademfmables 1 and

COppeYr were prepared. | n exanp
2conPat apd Vs e Hass ubetiois, epahtsob $hep o siaddepolyurethane

pQQrU:}Q@ é»:e%p Jlmechcgndte%ogaoh@%ﬁin&faﬁewr@a@d (ﬁxm che

chem cal and nmechanical . polishing”to expose t
géaﬁ?afhﬂiﬁPRQﬁﬁqﬁﬁwW%§r3ﬁ8yéFar Eb?aF?@PQWaQ¢ﬂﬁlnﬁrthe

pHOL s8I el sthaRf Quipghealical! ynangds: iachanical S%nélg the

ol ishing the upper surface of the wafer, the
mg’cﬂb RREPHOI9 t 'é&PPan%aEHFn@%hélwenolsWﬂa@esa#b step

238 the vaiirddureuelt water Pebbshedlio &Kk the isning pad
auxlllan¥ pol i shin - 9 sub- step for thereafter

dRhET CHIRANEh P UREChARI KaFE yE PO i SHTRREAtYTfe ufiper
cmém&f dm&n\aa&:eulag@n@ E6iEp SO b A msTé%bll%S t%ea%m

;% The shtn g qed i n each sub-step
PPot rF’a e~ 558d 2PPhE S WBRPP R Ht HoToiok ﬁélepéiqlslﬁr*lﬁ&g
cdremes WA @ swd ithehb gui el &1 N PI BSHIHE RS 5380 BPA, as

-55555 Lature of the polishing conposition supplied

{0 1he po |§%|ng pad during the main polishing
sub-step and the auxiliary polishing sUb;step and the
t eMPREAL UG 10f valRLEr ¢ auepélsglmt%&ﬁ% h"l-"n%d_?_%g‘- " in
durlng mashlng sub-step were room tenperature
i i 2o0FePRESPRT | B nfresbipds tdforthesedlinhihe

.cdﬁ@d%ltﬂ@h|65|ﬁ€sﬁﬂb S&éﬁééﬂﬂbtéﬁé %%ﬁ%gog a8f tﬁﬁmerlcal

05|t|on used in the auxili oI|s

%yﬂg shln%
*st-8p Bfecq UM heRint 4 dralfiod ighing pressire” in Tables 1

and 2 represent the contact pressure between the wafer and the
polishing paq. Numerical values in the column entitled
“Linear velocity” in Tables 1 and 2 represehf the relative
linear velocity between the wafer and the polishing pad.
Numerical values in the celumn entitled.“Sweep':ate” in Tables

1l and 2 represent the number of sweeps of the polishing head

per unit tim° Numerical values in the column entitled
‘“Polishing amount” in Tables 1 and Z2 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

- 10 - |
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25

15 Nunerical values in the colum entitled "Feed rate"
in Tables 1 and 2 represent the feed rate of the
pol i shing conposition or washing water to the
pol i shing pad. Nunmerical values in the columm :
der@itti§ L et 'R0 4 8dd NghdF e sk ef réfAcHabl BsvingaPHe2widths of 9
represent the contact pressure between the wafer and
MM t3ee 20 porgeshidlg padl MNimefveh$ . vaheedishingedepkimn a
Nt it L 1ol [ BV l es_ : +
nel S TR AT VS IThel? U oETeleRet e ippetne
widtdferofand tire quot ishiaygyeddat Nuneni catevables bndt bae
. colum entitled. ."Swe rate" in Tables 1 and 2
A FUHCAFHN R sl 1" Svielpst biNY heX ool 1 8RF Ag thgagrenches
haZherhainkidthdesf Nmrﬂrﬁaéré/aéﬂﬁéﬁm%;é‘dtﬁ‘@ CODUMR. intervals
entitled "Polishing amount” in Tables 1 and 2 show _
wenhdicxhermdal Hml dhEtshi darthoreaniagdi snekkeubédh density
wiffﬁgz%ﬁgg!fgjéHonrghréﬁg“ég mﬂcbﬁ%&ﬁfﬁﬁthﬁigﬂpggcgﬂgunt””
| 'ayer having the 1 ndicated thickness. unmeri ca
in ViEhless il are Zolthm danth ileddemas megstree"inntBO medium
Tahl es .1 and 2 represent the execution tine of.the. .. . .
et VTR e T hi 1 et HRLGF WBT T SL&f, spishing
amaqpold‘$hi hg Tebeesneasuded, i Anacenedanedingt AepRaSHiaRGred in

_tkmfﬁggltlons,shomm in 35 Table 4. More specifically

"Hi A Fig WPt 1% & 9 gh® -ShYn dehstiy wiRg arehtled
“piherngy thedd€enehes haying thepwi dths of 9 pmare
arranged at 1 umintervals, the dishing depth in a
medi um density wiring area where the trenches having
t hepy wi gt hs, of r r ' IS,
and The B 5 S e dost o et ORI P PLENE B ing an
optulterle niherds@nhes shandgrg fihee wiadt hst 050 100nesn areased on
ranged .at 1 m __interval wer e nmeasured. The
RS glq%gar&ep?ﬁlacgrle%scuornéﬁlclecnoﬁ hlZaBﬁelrghre Shst Ty 8:7\?11—’ j pgoutd have
beear ensreahowhd wadfleer calnam read itded pdl Sdthdg were evaluated
amount *1" in Tables 1 and 2, the dishing depth _ _
accﬁbraiﬁlﬂged:? e rfedi um .ed'e.r%‘??%l/ WS iRRP ar eal 18t shdwntt
parth dihe ol dirnentdd hed e Dig NGhAMmUNMI2e bdedabbisSvdd did
and 2, and the dishing depth neasured in
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.

- 11 -



the | ow density wiring area i s shown in the col um

entitled

"Di shing anpount * 3i

in Tables 1 and 2. 15 The

waf ers that had been polished were observed using an

opti cal
Based on
t hat shoul d have

been renoved,

been polished were eval uated
scal e: good and poor. That is,

m croscope at a magnification of 50 tines.
whet her part of the conductor |ayer remained
the wafers that had

according to a two rank
if 20 part of the

tagDaduct or | ayer that shoul d have been renoved did not
WS;:ED%Q p ang 4t Bast Qi stPes | Bx6
conduct or | ayor Fen rod—t ” at Shc e e
£ enffredae [nmiwged ranked | p¥8r | e e uat%o%n &8yl r &0
Z@rep&mmréssnrehbg col um| enbi 11 ed |" Exa st ence| ors0 | 140
Ehonu‘lolcnbb of sTdual gross T o] an 5 2.
R A I T B DA S s T )
$n1swuauhe$w@@®mﬂﬂo 200| 20D 20022Q0 '2cn| PR i shihg| !2
PEe i»§us{u gjvp{Lm 120 140 Ao T 460140 5,340 206 5 debneagoo
vel fch f\ ‘ m nut e) 50—56+50—5 l‘r 56 SVVE:[J e
[ swhepsrrimre] 12 12 1) 49 12195 l~°°a Pl &HPWg| 1%
o anlsifpfdsure 1200 200 2006200 5200 Feed| rape| 67
' 01500 500 1500 UUU" 50
ol [ 1 SRR [ hpal 407 6.9 ¢ 7* P he’% b %
5 nisarer veliweiotyinjell ni nuf 250 58 50 B0 501%0 Mcl y?
SweRREalse Lowegps/ M nufehs 12 12 12 42 12)5 | 313Mshitng
o lFead rate fmmindte] -~ | 2000 ] 200 | 200 | 200 | 200 | 200
% Polishing pressure [hPa] 6-7 140 140° 50 6-7 6-7
8 |Linear velocity [m/minute] s0-| so | so | so | s0 | 5O
I—g ‘;,3- " |Sweep rate {sweeps/minute} 12 12 12 12 12 12
2% [Polishing amount [am). 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

_12_




Feed rate [nlUm nute] 200 200 200 200 200 200 c
Pol i shing pressure [hPa] 6-7 140 140 50 6-7 6-7 o T
Li near velocity jmm nute] 50 50 50 50 50 50 ~ a vy
Sweep rate [sweeps/mnute] 12 12 12 12 12 12 h
Pol i shi ng amount [nn] . 400 400 800 .400 400 400
'Di shing amount [nn] 17 32 33 18 16 17 Di shing anount
2 [nm 8 15 15 9 9 7 Dishing amount [nn] 16 33 32 19
17 15 Existence or nonexi stence of residual dross
Good Good Good Good Good.. Good - 12 Table 2 C Ex.1
Tamdeed, 2 C Ex.3 C Ex. 4 C_EX CEx.6 CEx.7 CEx.8 Feed

r 00 200 é@ﬂlz@@x@OGEROCCZﬁ&-GExirdEﬁmrmmﬁy C.Ex. 8
&) TEQh e T g pr essure (140 140140 14 120 1RO 141D "

[ hAadumndej near vél 88 1y2%o |58759 5% 50 2% 53%%0| 200 | 200

£ |tz fessure SWEED, Jaf e 1212, 6 13 12 25%0 12 ;%

: ] 1 8 140
£s s/ m nut e] Poilsﬁlnq,ﬂnnunt 4o 2 0d*%00 Bha
200Li2Q0-ROY [] Feeg natse | -so- |_so | 100 so 50 50
£ m [PHPRttle] Polighinglpresdure—— - 6-7—a-
§hFﬁfﬁﬁﬁer vel ocitty |- 12 4 -6 - (- 18 5O 12[ nif mi2nut e]2 12
o S ps/minute] 3 .

S f:;;hm% amount 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
Feed rate ) _ } _ oo o
{ml/minute] ) 1500

. Polishing pressure ; ) ) N 6-7

- [mPa] - .

L

- %  |Linear velocity . ; ; . ; . . _ 50
S [m/minute] . -
= |Sweep rate _ . _ . _ _ -
£ |[sweeps/minute] 12
d . |Washing time ) _ ) .

& [seconds] ) 15
Feed rate - 200 - 200 | 200 | 200 ;

& |[mlminute] ]

@ Polishing pressure } . . _ 140 140 -

P 140 6-7 _

2 [Linear velocity - 50 - s0 | 25 | 75 -
2 [m/minute]

g (Sweeprate ; 12 ; 12 12 12 .

= [sweeps/minute]

o . . o )

zg fophing amoust - | a0 | - - | 400 | 400 | 400

Dishing amount! [nm] 14 15 14 15 | 14 | a5 15 | 15
Dishing amount * [nm] 7 5 . 7 1 71 | 6 5 5 1 6
Dishing amount [am] 14 15 15 15 15 15 14 14
Exi.stence or nonexistence of Poor Poor Poor Poor Poor Poor Poor Poor
residual dross .

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 agem
(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

- 13 -
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20

_ Stynon‘gag_ t?gse of Poor Poor Poor Poor Poor Poor Poor
Yest dual

m Sweep rate _ - - - - 12 s [sweeps/mnute] 3
Washing tinme - - - - - - 15 [seconds] Feed rate
[m/mnute] 200 - 200 200 200 - y Polishing pressure
140 - - 6-7 140 140 - c [hPa] N Linear velocity _ E
[Mmnute] - 50 50 25 75 > Sweep rate. - 12 - 12 12 12
- [sweeps/ m nute] as Polishing amunt 400 - - 400 400
400 [nn] Dishing amobunt' [nn] | 14 15 14 15 14 15 15

Tabk3e Bi shing amount [nn] 7 57 7 6 55 6 Dishing

M&%amacwdbpKm-réhtmléma&auopxI Stence of

dross Tabl e 3 Abrasive: coll oi dal
SWé‘FP‘F?%\”(“EU?ﬁ"@W'yZ)?“W%g'@ﬁq_) havi ng an average prinary

Slypas;teed:lltéwmez_@dof 23, nm_ as neasured through a BET]

merod—Pot TSN Ng accel erator. a-al ani Ne (Content o
3.0 g/L) Filmform ng agent: bernzotriazole derivative
(comtseshowh On(08&igid )2 + ianicompsuetate acdnplesagenp 8, the

di%f%%&eﬁl E’i 108 Qi d)s iFcad) gﬁ?ﬁ%m KgH {em 'fltl OEu; | bart

anmoni um pers
oAMber con@mtw NER Yrert tremalaedTabbe 4hcm1a$ Uraivigg bdew cemoved.

cogehBERALy mRUT AGLur oo YKL Tengog, Loy 4t Lane

ylus” Styl pressure: “appr oxi rrat el
of7 tQENcpadecwr )lamwln@tssé\@eldlgenr%@tﬁﬂj was completely

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 washlng to 50 hPa or

less.
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As shown in Table 2, in conparative exanples 1'to 8,

the dishing depths neasured after polishing were LLOYD WISE
small, but part 5 of the conductor |ayer renained

t hat shoul d have been renoved. Contrastingly, as shown

in Table 1, in exanples 1 to 6, part of the conductor

| ayer that should be renoved was conpletely renoved,

and &gzgglshlng dept hs neasured after polishing were

not The results suggest that the wiring for the

10 sem conductor device was reliably formed accordi ng

to the polishing nethod of the present invention.

Furt hernor el - t he A diefHiaf f{i@ptmmmlﬂr}eohnd] rma(ci'lrmﬁmally
1la h s h|ng ept hs measur

' BAreees, S GhgRck B8, s BitdhR] £oF b Be MR o
d|sﬂengcdepthelsbdecteaﬁeduﬁyngehhlm@shhatb5 Relieshiaging a
pregsure durlggachenl and necBanlcaI ol i shing

af t 5F “HG8hi Rg Rone ™t QﬁthBrBHF §Ri R b sé@ﬁélaGﬂrnéaYer

cheghgah asdateebaniegk rPgkbshizra Bﬁfgh% washii g, l%ger,
nmore specifically by setting the polishing pressu

dur YRgrems tbﬁehﬁéaueanAaw@@handcahepgbngncngraﬂager each
LO
e 18 sshsabraf dencakarey auhonbenhec krepen and

pol ashingida pbjreo‘.bnt mof:atedv\ﬁnsmgef eheatgenceonduet gethod
5 devif 3 t he object including an insulator |ayer
haviRg*4“¢Efench, a barrier |ayer provided on the

i nsul at or f@MSﬁlngaBQrg BQngHEtgﬁtg§ﬁgrpBEQngeggogﬁe

the barrier layer, "wherein the barrier layer an
con@geﬁbﬁtpﬁyéﬁY@ﬁchhrhagb Ghemu¢$1d@n¢xm¢¢hnnimniupnﬂ1sh1ng

out si.d tren 10.an |n [ ortion | pcated

|ns? & %gs?réﬁcﬁgpg eSHREAGY © ng?%ggﬁrrf%ﬁn ?Kﬁrpa?Pd

of the out sedlevpagt taa ﬁém&ﬁelnéi%ﬁjlb&tdﬂ dray efud S QRUPBrt ion
cheg% and Chan'fayeE°|'Sh'n

t e conductor and theé outside portion of the
barrier layer through chemical and mechanical polishing
to expose an upper surface of the insulator layer after
removing part of the outside portion of the conductor
layer,

wherein said removing part of the outside portion
of the conductor layer includes:

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

15
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to expose an upper surface of the barrier layer; and

15 renoving the renmai ning part of the outside portion LLOYD WISE

of the conductor layer and the outside portion of the
barrier layer through chem cal and nechanica
polishing to expose an upper surface of the insulator
| ayer after removing part of the outside portion of

t he conduct pr 20 wherei n, sajd renpvi ng part of
the outsid& S8EFPEi¥ SPdtﬂécéﬁﬂaa%i%Y PAYEFNiRg | R supper

chesueahty andcAechasheal byjpeti 88iAg 8NsHBBRH polishing
surface of the object using a first polishing 2 g

conﬁ@@???éﬁ1@§nF8Pﬁﬁﬁ@lé9fﬁlﬁ#ﬂmrﬁpﬁ@lagengenmashlng
th f
e upper gyLfacengh ngpgyhﬁgﬁakggg %ﬁe %%at the

chem cal |l y and nechani ca
renpvﬂmghangrptessuve thmlbhem&dammythﬁdumaeha&ub%aqg
in

ondu the filmform ng agent
ChePSOSPRTEE" EBRI RPRG cBIS06R: PonthaaoI8d, BeYECW Seing
chegheakk¥oaldpaReBARKEALLY, FBQHt%BthstE@ H@@ebr ess.
surface of the washed object using a second polishing

conmposition containing a f|In1forn1ng agent t he

met hod be;gg chaﬁﬁggg 15%9 %glégggr# ]PO]I |ng

pressure whén chem c y an 21811 shi ng
thechppectguntadelnfthhe $a$5edashnﬁgtoﬁ3tng ubbBer surface

secopd_polishing ¢ osition is 10 hPa_or less. 2. The

et bt g%aBéaFﬁg ang|Eﬁﬁ1?eeToCEﬁQFSé%éwizéé mcbpadcally
Salﬁoﬂ@§ﬁé891§pr9§oHH€@rtﬁEBﬁ@ﬁewaegrtgs Ehgﬁ%_that

has been chem cally and nechanicall e S

performed through water polishing. 3 The nmet hod

according to clalm2. 15 charact rlzed in that_the
feed rate of ma?%?e 179 3 tHe=Cr rding o' f1ai 2,
characterized in that the feed rate of water during the

water polishing is 200 mL/minute or more.

4. The method according to claim 3,
characterized in that the feed rate of water during the

water polishing is 1000 mL/minute or more.

5. 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 lower than the polishing pressure when
chemically and mechanically polishing the upper surface

of the object using the first polishing composition.

16
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15

wat e'r polishing is 200 nL/m nute or nore. 4. The
nmet hod according to claim3, <characterized in that LLOYD WISE
the feed rate of water during the 20 water polishing

is 1000 nm/mnute or nore. 5. The nmethod according to

any one of clainms 1 to 4, characterized in that the

.conpositions of the first polishing conposition and

t he secondépol i sBhagm@bhodnpesidridim@an® b SHE .o 2ims 1
t he _pol i shi ng pressure when chenically an

mech&ni*cal P 5158H 3RS tHe WppertheuppEresbtione of the

was e e s@bjrat disi d GOl i shi sitian.

is | ower Jtl.%"jfnl théﬁ%olcﬁ?hi ng pr eg%ﬁ vaé:%ne&égﬁgé?ﬁ%fa %l/lng
and CREEREALEON prgoltihehisaqe heandpdre qurlfiadei i) wicsdere

obj usj .t first, polishin nposjtion. 16

oM SEhE Y e SR it R e kgt Bhe upper

cl asmsfhceo of, tdfeanandterd zaeh &6t thaing hen&08BEesShli 8BS ishing
of the first.. polishing conposition and the second

pol CEAPRS 1 ¢ hdst A EH €% hee8ane, and the pol i shing
pressure 5 when chem cally and nechanically polishing

the upper surface of the washed object using the
second pol 7shi ngTheomgtbioti evdaxrdEhchPa ahyl @88 of. claims 1

The ho ording tp .any one of clajns_1 10 to 6,
chartgﬁkér!%?gg%lcr?etrﬁ%tefﬁéqft'rl'!l?r’ff%‘?ri #ﬂgi‘& "HRI fgent in
firshepdirsit R IGHMAH tdMpbSiaisHr{ace é&ffgfe_act've
agent. 8. The nethod . according to any one of clains
15 f8Snt-characterized in that the conductor |ayer is
formed of copper or a copper alloy. 17 '

8. The method according to any one of claims 1

to 7, characterized in that the conductor layer is formed

of copper .or a copper alloy.

17



