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A common technique used to planarize the surface of a silicon wafer is chemical
mechanical planarization (CMP). CMP involves the use of a polishing pad affixed to a
polishing table and a separate holder to present the silicon wafer face-down against the
pad surface. A slurry containing abrasive and chemical additives is dispensed onto the
surface of the polishing pad and used to remove irregularities from the surface of the
wafer through both mechanical and chemical means. An extension of this CMP process,

referred to as ECMP, involves the use of electrical energy so as to remove unwanted



material cathodically via an electrolyte. The
polishing pad itself is typically chosen for its
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Brief Description of the Drawings

Referring now to the drawings,



FIG 1 contains a plot of renoval rates of over-burden
copper and barrier netal as required for a nulti-step

w@elos®ri3sg) process, this particular process i nPCTIUS2005/002340

10

15

20

25

30

four separate steps (phases); FIG 2 illustrates an

' exerrpl f"fG’ IQBEQQQQWH Jeﬁ%veﬁ?&&rﬁ?lobémumn ek aRPOAHEE metal as

5 CWP polishing in accordance with the present
| mnemd ona nEItGsteB polishmg pesessi téwpelﬁlcalamp@qswcwmgﬁ@r separate
%}; of FIG 2; and FIG 4 contains surface
qua es for various wafers subjected to the
mul ti - Fkﬂ éplhpmaﬁesm exgiptandartaneemaeng fqs reeoemdisiig mubsi-source
Pr&sen ption As
ment | r%'esglqg?mccgﬁ? %CJGQV d&%rk%ﬂﬁ 'rggé‘gl%cess of the
pr esenflG. Avemtoporew ef a mhesingride arengeneat ef FIGT 2;esi),
ﬂﬂi/\/faﬁ{ gfgpglrcéét?fé‘ge a?;g ﬁ}?at I‘ f %Cag?sl f&h\? IOHS ngCFS%UB\é%tg(gto the [{lultl-
[ Steplipslhsrhdge:dnd1txheng/pmcasmiahsprs$eedmwemmnal per haps
usi ng additional flushing capabilities, as wll be
di scussed in detail hereinbelow. 15 In addition to its
cmy/aezgab@na)pnsh eani ng/ condi ti oni ng function, the
to decrease t he

i nventive ar ra nmen een foun

pr esenéémﬁf]“%‘,ﬁ 3(2:"8 %E’F%@]{t?”@ﬁ PRqsEss b hedregnhiyeafion is
SUEJi@e® o creRE W Gi@sh, DRIBMM poliEtHRELpad ts g NI V-SiLIFREremdYing unwanted
col |l ecting the gol i shing and conqutl {t}te g Llck)}%locess

¢ &35iHE BOBY e B EBARLETOPY B Bidf gfﬂ? SR SHSLY reAgy !
SipBMbpsl ik A8 IGORHP L sHARCL apdbalities & wWikbeliis®Usaah d&all h@Binbelow.
processes.. 20 Wi le the system of the present

i Ay adsiioro its cyprtinakleaning/carilitiaing fpgoasige inventjvg arrangement
PRLS bk kb Yo d&tdaseStE bREEnEOoBsuElcale feNBnREOSSE SR dWMME S ur face,

extraneous nmetal (for exanple, copper) and ot her

basducehempt avasipatresm x0lsmp daygotlestipg the| pelishirg andsanditiening
|
e

t Ierrior mste hplananativnippeeesses.al | CVP pr ocesses needs to be
kept ig,m r. td?’?P
condi t%ﬁl{cﬁ% E%tglggﬁghe préseﬁt?n\%ﬁtlcﬂl 'gwg% g process, it is
elpeciculedh wnil-elated(ﬁwﬁ’me(aEClVFP) prscy:sst whgre wheneous Imtal (for example,
el ectr oI S uti r t
alcg%oeg 51 I l&aa?er dn r Jia etrﬁgs nB% to‘cbﬁ e%reg fr Stﬁ% %n)gl"er Q@Yace
Sdlhns adile e fcklm)dhg tioaussign erbﬁoelssanlm‘,etalmﬂhl thd Edader appllcablllty
reby allown 0 roved el e m cal ntrql.
¢ R BEaes PP S0at bl ChlERBIRRs Peed B EBEPar Dy FRRL Rl
I Pre3irhed @Ben sdnditiond@ pRegaridéqagl ynmipétable\d,an tel’&éﬂfc&:h&h'ﬁal CMP
n rous planarization schemes known i for
WS ot et Bt iEie B LB e BT aretdhat galso be
f leQ4BuBED ﬁr@ﬁﬁﬁéﬂpcﬂishlh g B suraéedsSoorfQi@heddontiiliosiag pRDEIES
calls for the an initial pollshlng sl i

ry wth
camalﬁtedrte?fﬁ%@“qwa@ge%f BRPrRYsH SisFtro-ghenpical spmipl t Ltﬂ%‘l%hé‘HPrﬁijed

Slnwnag/em%t&hﬁe HRARIAE € IrCHRRAEmkGyOVal rate for
chemcal soft landing, and then a barrier polishing

sl ur r yRegsrdiag miert €MEnthererammungrous plAnroeatisn eehorggknown in the
P%/ f&ﬁ?r@%ﬁ“{oggl%%%oer burden copper and barrier metals from processed silicon

wafers. One of these schemes calls for the use of an initial polishing slurry with a high
removal rate for copper, a transient polishing slurry with a moderate copper removal rate

for chemical soft landing, and then a barrier polishing slurry (of a different chemical



conposition) to renove the barrier netal. These
various rates are illustrated in the graph of FIG 1
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Table 1 - Copper material removal for experiments demonstrating integration

scheme

While the present invention has been described with reference to several

particular exemplary embodiments, those skilled in the art will recognize that many

changes may be made thereto. Indeed, the subject matter of the present invention is

considered only as being limited by the scope of the claims appended hereto.
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changes may be made thereto. |ndeed, the subject
matter of the present invention is considered only as
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hereto. 20 12 WD 2005/ 072338 PCT/ US2005/ 002340 What
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process materials include a polishing slurry.

9. The method as defined in claim 1 wherein in performing step b), a vacuum
force is applied to evacuate the dislodged contaminants.

10. The method as defined in claim | wherein subsequent to presenting the
cleaned polishing pad, a polishing slurry is introduced onto the cleaned polishing pad
without resulting in cross-contamination effects with the chemistry of prior-applied CMP
materials.

11. The method as defined in claim 10 wherein the prior-applied CMP materials

include a prior-applied polishing slurry.
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wi thout resulting in cross-contam nation effects with
the chem stry of prior-applied CM materials. 11. The
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20. The CMP system of claim 17 wherein the dispenser includes a conditioning
agent exhibiting a predetermined temperature associated with maintaining a desired

operating temperature at the polishing pad surface.
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