Title METHOD OF CLEANI NG POST- CMP WAFER Background of the Invention 1.
Field of the Invention The present invention relates to a nethod of

cl eaning a post-CWP wafer, and nore particularly, to a nethod of cleaning
a post Cu-CMP wafer. 2. Description of the Prior Art Chem cal - nechani cal
(CWP) is a process wdely used in sem conductor fabrication and a

t echnol ogyti®ften used to perform gl obal planarization of a wafer.
Furthernore, CMP is the only process that can provide global planarization

in very- IMEGEOHCAF € LEANGAPICEHT-CUMSMWARRR ultra-large scale integration
(uLsl). S tilizes a slurry conprising proper chencal
reagents%ﬁcgpéﬁﬂng fvtggLiW?rH 'Yfechani cal “polishing provided by a wafer

grindi ng 1 gpparatiHe (bR orm planari zation. In other words, the

pl anari zation provided by CWVP is achieved by conbining the cheni cal
reaction prbwiptesknidynitemeionchianecal $maitthdd bhaeamieban osalCpasen, agdef f ect
generated fromthe abrasive, the wafer, and the polishing pads. Wen each
condi t i onaMopAPARETHERbf oz Ulﬁ”‘ochbé@é@”l%aﬁPéb@Pr%‘/MEe"vafea 94% even surface

can be ol}t ned. Thef%I] ULy LASFd in a CMP process conprises abrasives such

escription ©
as silica’or P m'fa an d Chém cal s such as pH buffer, oxidants, or

surfact ant s. cHéicabedRAShidaPRciP)tiBe @Lwersx Wi e AL sisd ﬂb's@m@@ﬂﬂﬂ@id?g on
different requirenents. For exanple, Cu-CWP slurry used in a Cu-CW

process ffaprtid¢adiorcang e @@QnQngaqﬁmnumd hy deorideglama dladetiyaliof blieri c aci d.

In addltloq b caﬂse copper is. gg% to be oxidized and eroded, solutions
conpri si MFTeHi SYENEMPEE. ofF M ad Y BIRSERP [RcER R WH SRt the cu

pattern op,ihe Mahefn ardy R gueMaiblinké§Thion (VLSI) and ultra-large scale

integration (ULSI). A CMP process utilizes a siurry comprising proper chemical
reagents and abrasives with mechanical polishing provided by a wafer grinding
apparatus to perform planarization. In other words, the planarization provided
by CMP is achieved by combining the chemical reaction provided by the
chemicals with the mechanical polishing effect generated from the abrasive,
the wafer, and the polishing pads. When each conditional parameter of a CMP

process is properly set, a 94% even surface can be obtained.

The slurry used in a CMP process comprises abrasives such as silica or
alumina and chemicals such as pH buffer, oxidants, or surfactants. The
composition of the slurry is adjustable depending on different requirements.
For example, a Cu-CMP slurry used in a Cu-CMP process further comprises 2%
ammonium hydroxide and 1% hydrofluoric acid. in addition, because copper is
apt to be oxidized and eroded, solutions comprising triazole are often added to
Cu-CMP processes to protect the Cu pattern on the wafer and prevent it from
eroding after the Cu-CMP process. For instance, benzoiriazole (BTA) is added

to the Cu-CMP siurry as a corrosion inhibitor for protecting the copper pattern.

After the CMP process, there is a great deal of abrasives and metal ions
left on the surface of the wafer. Therefore, a cleaning process must be

performed after the CMP process in order to get rid of those particles, metal
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eroding after the Cu-CWP process. For instance, benzotriazole (BTA) is
added to the Cu-CMP slurry as a corrosion inhibitor for protecting the
copper pattern. After the CWMP process, there is a great deal of abrasives
and netal ions left on the surface of the wafer. Therefore, a cleaning
process nmust be performed after the CVMP process in order to get rid of

those panghgl®e.orgBAiRL. dnd 8Nfhe ABSHIAL GAHhESs fdPRE N fmgf B8 o&l-eafH Rerdyet hods
for cleaning a post-CVWP wafer is the wet chem cal eani ng nmethod. This is

al so t he isrdhe waest tfoginical chenirgimezhbdt obnal egy. thEhmaveimathediicahecl eani ng

met hod conprises steps of cleaning the surface of a post-CVP wafer with an
acid or lfé.’é@”éd??ﬁ‘i%?lgbnﬁhe detoheigahatedn ngii b e icPmyg seresiEBg tof ovP

. waf er, r?;‘f]e? 0 %H%’gé?fb&\%f?%t % eEFrwmll_'%Y\B%{'c% or'ﬂ%ssteeé”‘oquﬁ{m aﬁHDV' ng the

parti cles the waf er, somet Hem ca eani ng

i ncr easeé‘deﬁdf}ﬁzed)o\ﬁﬁebj |riw&i)étr.ﬁfznﬂ?—rﬁhlec|p@sﬁbﬁ\ﬁ€hﬂ§ﬂ%ﬁ‘; abierefiage out haevet
chem cal cleaning nethod is often perforned with particle renoving

t echnol oPPssGMP a‘ga@(fr Ut engr, winstdad @fi rémegndr thehepartiolescingn tthe surf ace
of the post r, or with asonic  cleaning to renove particles and
organic tﬁ?sﬁadoﬁ Fedm Wééﬁ??a ° ofet neremjigal - B f ér?cre?’?‘%asgeref er to
Fig. 1. He3sivhitydf aﬁwgﬁgbmgﬁ@whegefué 4RE L3} AR al CRANRAHORAL POSt- CVP
waf er cl eaning System shown i n 1, cleaning system 100 conpri ses
a buffer |abﬂanb@?fowmem;matspm&tenmg\@éoeumo(dmtsmhcw‘s}crummbpwaded Bef or e

perform gg the follow ng cleaning process in the buffer unit 102, the
| oaded p 'H'ZER/PFerér"Ol%"%% stofase afithe Pash BMP ¥arelied eV th TIRgESObike

post - VP el 13 JeARaTbilted aCh SaRIG RARAT BLUS 0%l Gt Gaer i ses a

first cleanlng ar ea S aning area g eani ng area
110, post-CMP wafer.

Piease refer to Fig. 1. Fig. 1 is a schematic drawing illustrating a
conventional post-CMP wafer cleaning system. As shown in Fig. 1, a cleaning
system 100 comprises a buffer area 102 in which a post-CMP wafer (not shown)
is loaded. Before performing the following cleaning process in the buffer unit
102, the loaded post-CMP wafer is kept moist with deionized water. Then, the
post-CMP wafer is loaded into the cleaﬁing apparatus 104, which comprises a
first cleaning area 106, a second cleaning area 108, a third cleaning area 110,
a fourth cleaning area 112, and a spin-rinse-dry (SRD) device. Firstly, the
post-CMP wafer undergoes megasonic cleaning in the first cleaning area 106
to remove particles. The post-CMP wafer is sequentially loaded into the second
cleaning area 108 and the third cleaning area 110. An acid solution is added in
the second cleaning area 108 to reduce the adhesion of BTA, and meanwhile,
citric acid is added in order to protect copper from oxidization. And a base
solution is added in the third area 110 to further reduce the adhesion of BTA.
Next, the post-CMP wafer is loaded into the fourth area 112 to be cleaned by
deionized water. tn addition, scrubbing can be performed in the second
cleaning area 108, the third cleaning area 110, and the fourth cleaning area
112 to brush the surface of the post-CMP wafer. After completing the

abovementioned cleaning process, the post-CMP wafer is loaded into the SRD
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a fourth cleaning area 112, and a spin-rinse-dry (SRD) device. Firstly, the
post - CMP waf er under goes negasonic cleaning in the first cleaning area 106
to renove particles. The post-CWP wafer is sequentially |oaded into the
second cleaning area 108 and the third cleaning area 110. An acid sol ution
is added in the second cleaning area 108 to reduce the adhesi on of BTA,

and meanvil& in VWIEIH's?ep%cdf%plﬁlﬁgdﬁr%lhgmﬁfhd@éloﬁﬁeﬁrv@tgptan%QQpﬁ dreom
oxi di zation. And a base solution is added in the third area 110 to further

reduce t hperadiregitomeobvBWAter iNextihe phst- POt waldP. Wwatherenids tHeopekedC MRt 0 t he
fourth area 112 to be cl eaned b%/_ dei oni zed water. In addition, scrubbing
can be petdBr fe@ardpdtine demryntics @a9? Adfarea 108, the third cleaning area
110, and the fourth cleaning area 112 to brush the surface of the post-CW
wafer. After conpleting the abovenentioned cleaning process, the post-CwW

wafer is |oadedeldt 8etheseSRPAZs deNédife linisMit@RshY eafopdd, SReANitiGther | NSI NY
with deionized water, and drying are perfornmed to renove water fromthe
post - CVP agéd end blane tslodutimd, usteidetopeguc €M adh¢spniod Bidaded réspestiseldenount i ng
area 116. However, because BTA is adhesive, it is not eaS|Iy rerrgved even

with the 244&Adn é?\%lsﬁ%@“é’ depruegiea @oddhe ShiFdalresimaregdfieeigr WofIBTA and
respecti ‘(zﬁllKeer r :c\é“s ttlhi@ n?e%‘a‘ﬁf%‘?’:s%ﬁ&q anr t:ﬁ@s %'PQ cBFh%:ét@ly’Fén?d\)%%n' ng

area. In ot e particle e nmetal T ons,
or gani cs fegre mrrphﬁbeé Yofr e \vedt-CiMPnvifee isurdeaemaig tthe m@bn@b@al\/\af er by
perform ng the conventional cleaning process, BTA may still remain on the
post - CVP HRY PPPeesse Bl Afraay sl rgpgin on thgt aslir GMP pvadeamie#p @recior on
m crosco (ZSIYI\VIQ1 |cture of. er f rmn

ag

convent i ondf %c 'R pFUC n%epeﬁsmnhno"vvrrnosco‘)ﬁ—"l ‘gSaEf@ pic urc‘;fause %e cﬁem cal s
used to rmﬁﬁftbhﬁeﬁghﬁﬂgc’cﬂleontﬁ\t@ﬁaﬁ eHIRRly B deslsNAs shown in Fig. 2,

because the chemicals used to reduce the adhesion of BTA are added only in
two areas among the cleaning process, the BTA is not completely removed and
remains on the surface of the post-CMP wafer. More than that, BTA may form
tumps on the surface of the post-CMP wafer, resulting in thermal effects,
increase of resistance, or poor formation of the thin film afterwards. Therefore
BTA is affirmed as an organic pollutant often found in the cleaning process for

a post Cu-CMP wafer.

Summary of the invention
It is therefore an object of the invention to provide a method of ¢cleaning a
post-CMP wafer to solve the problem of BTA remaining on the post-CMP

wafer found after the conventional cleaning process.

The claimed invention provides a method of cleaning a post-CMP wafer
which comprises loading a post-CMP wafer into a buffer unit with a chemical
added to keep the post-CMP wafer moist, and loading the post-CMP wafer into

a cleaning unit for performing cleaning process.

According to the method of cleaning post-CMP wafer provided by the

present invention, the chemical added in the buffer unit is used to keep the
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two areas anong the cleaning process, the BTA is not conpletely renoved and
remains on the surface of the post-CVMP wafer. Mre than that, BTA may form
| unps on the surface of the post-CVMP wafer, resulting in thermal effects,

i ncrease of resistance, or poor formation of the thin film afterwards.
Therefore BTA is affirmed as an organic pollutant often found in the

cl eani Ng Y085 Walbr mdiReR rSduldMhdafifEsioPOTERTY b &hrd ReribMMRRtthen 1T s
therefore an object of the invention to provide a nethod of cleaning a

post - CVP aolgdreng tpoosed sy BadaesprRbh emnobe BoApietehi nemgvean by hbepostho@VWP  waf er
found after the conventional cleaning process. The clainmed invention

provi des 3FCREIIRGLC HFe RIEESRT WyeatipseavBhediemorafd i rmakisiphiest¥®i®dadi ng a
post - CMP ] er unit with a chem cal added to keep the

post - CMP Oﬁé(g{t érrLtl)itcglt”S,:?‘"‘;a%’lrr:‘g ° oadi ng the post-CVP wafer into a cleaning unit
for perform ng cleaning process. According to the nethod of cleaning
post - CMP wafer provided by the present invention, the chem cal added in

t he buffer uhhesd andiottbriopddgstdiah® ppesstnt MR NWahevill Mg dqutdg¢cp@guce t he

adhesi on of BTA before_performng the cleaning, proce Becguse BTA can be
ot et ol P BreRoR) Sf RE ARURIT 1 leor it rosuihe Uis BSlon™s Adteton, he
nmet hod | e ] ; i se and

ot her obdeeeE:gtglflgggﬁéf{ﬁégﬁrg@&gﬁrpe?ﬁ@e&ﬁﬁit%ﬁn%ﬂﬁﬁqrﬁ%%ﬁ\wﬁ@ggﬁggJ[I(;é%vi ous to
t hose of awdddmaviygskill in the art after reading the follow ng detailed

description of the preferred enbodinent that is illustrated in the various
figures and draw ngs.

Brief Description of the Drawings

Fig. 1 is a schematic drawing illustrating a conventional post-CMP wafer
cleaning system.

Fig. 2 is a SEM picture of a post-CMP wafer after the conventional cleaning
process.

Fig. 3 is a flowchart illustrating a preferred embodiment of the method provided
by the present invention.

Fig. 4 is a schematic drawing illustrating a cleaning apparatus according to the

preferred embodiment.

Detailed Description

Piease refer to Fig. 3, which is a flowchart illustrating a preferred
embodiment of the method provided by the present invention; and please also
refer to Fig. 4, which is a schematic drawing illustrating a cleaning apparatus
according to the preferred embodiment of the method. As described in step
300, a post-CMP wafer is loaded into a buffer unit 400 of a cleaning apparatus
before performing a cleaning process. A chemical used {o keep the post-CMP
wafer moist and reduce the adhesion of BTA is added by dropping or spraying
onto the surface of the post-CMP wafer in step 300. The chemical comprises
acid solutions such as citric acid, base solutions such as an amine-containing

base solution, or organic solutions such as triethanolamine, ethylene glycol, or




Brief Description of the Drawings Fig. 1 is a schematic draw ng
illustrating a conventional post-CWP wafer cleaning system Fig. 2 is a
SEM pi cture of a post-CWP wafer after the conventional cleaning process.
Fig. 3is a flowhart illustrating a preferred enbodi nent of the nethod
provided by the present invention. Fig. 4 is a schematic draw ng

i1l ustratyingradinel, epni idPPanRe UsoACEAIPdiget Ocdhere PR &iEgd eRedi nent .
Det ai | ed Description Please refer to Fig. 3, which is a flowhart

i |l ustratabngemeptiehed chemicabodimeboffef utihé0fet hod provi ded by the present
invention; and please also refer to Fig. 4, which is a schematic draw ng
illustrating a cl eani ng appar at us accordi ng to the preferred enbodi ment of

the nethod. @%g‘?'(;%f%cgé%ﬁ%eidf‘insg%gpa?&? , 35%VPth"¥a%8£t LiiP Qaggdsinto a

buffer unit cleaning a ore performng a c an| ng

process. |fagdemtca csathd ankesp bhmp@@%ﬂ&%;:m&&m foiusdergbth fiegtuce the
adhesi on of BTA is added by dropping or spraying onto the surface of the
post - CVP akedeng i siegt ép s300nd THeaehensedl, euhpr itied clgandassiam i bnis such as

citric aC| utions such as an am ntainin ase solution, or
or gan - SENEEPORE AL 18 e Lt TaP AREL Be i TANED P sR cegpoisees
pi perazi ng.p1dRaddk tdi0hinh henReSts (M &l efy S@Hohﬁ SIORCREMiA Y st
abovenenti oned chemicals rn the buffer unit 400. Next, as descrl bed in
st eps 30ov34r, #nd cBGiing hdepostanChP paffemed in Ia)asdegiel ¢gleenmgctardni ng uni t
402 of the cl eani ng apparatus to undergo a first
depending on the particular cleaning unit. In the first cleaning step, an acid
solution such as citric acid is used to clean the post-CMP wafer by removing
particles, metal ions, and organics. In the second cleaning step, a base
solution such as an amine-containing solution is used to further clean the
post-CMP wafer by removing remaining particles, metal ions, and organics.
Deionized water is used in the third cleaning step to ciean the post-CMP wafer

by removing remaining particles, metal ions, organics, and remaining acid and

base solution.

Thereafter, as described in step 308, the post-CMP wafer is moved from
the cleaning unit 402 to a drying unit 404. The drying unit 404 can be a SRD
device used to perform drying steps. Such steps can include spinning, rinsing

with deionized water, and drying until the post-CMP wafer is completely dry.

As mentioned above, the preferred embodiment according to the method
provided by the present invention includes the following steps:
Step 300: moistening the post-CMP wafer before the cleaning process with a
chemical;
Step 302: performing the first cleaning step, which cleans the post-CMP wafer
with an acid solution;
Step 304: performing the second cleaning step, which cleans the post-CMP

wafer with & base solution;




cl eaning step, a second cleaning step, and a third cleaning step. It is
noteworthy that in this preferred enbodi nent, the cleaning unit 402
conprises a plurality of cleaning tanks to respectively perform each

cl eaning step, however, the cleaning steps can be perfornmed in a single

cl eaning tank depending on the particular cleaning unit. In the first

cl eani ng 3t§B06 APerRérinfing B Hil Oh e SNRR R8p GLRiEH €1caGkdné PobSEMA Rafelrean the
post-CMP wafer by renoving particles, nmetal ions, and organics. In the
second cl eani ng swiglp derimeskewatol uti on such as an am ne-contai ning sol ution
is used to further clean the post-CVMP wafer by renoving renaining

particl eSS0 PESRENINGHHEe A YARi 8P Dei oni zed water is used in the third
cl eaning step to clean the post-CVMP wafer by renoving remaining particles,
metal ions, organics, and remaining acid and base solution. Thereafter, as
descri bed i nnsdtep 3808a sidpeofasindivR yeftacMpsvdrevedh denizddwatdreani ng uni t
402 to a drying unit 404. The drying unit 404 can be a SRD device used to
per f or m deyliuniesedped a8ec the pepisCblinwiiee|isidedepnaist with therediendcalipt h

dei oni zed water, and dr%‘ifnfg untitJ the post-CWP wafer is conpletely dry. As
ment i oned@SSBG/EE PRIEIDT hedvdfbodi nent according to the method provi ded
by the present invention includes the follow ng steps: Step 300: noi stening
t he post-CWP wafer before the cleaning process with a chemcal; Step 302:
perform ng tiheadditiet, telireariveghstimnlinhs € bf Blegmias Ciie wabstanGNB geafidr with
an acid solution; Step 304: perform ng the second cleaning step, which

cl eans t Ifé RFGEEICEVFCTURAFGr cqll PA PeTiRABIEdSGsRESIHIR!Y B steps 302, 304, and

306. Furthermore, a megasonic cleaning process can be performed before

performing steps 302, 304, and 306 for removing the particles.

According to the preferred embodiment provided by the present invention,
because the chemical added in the buffer unit effectively reduces the adhesion
of BTA, BTA is sufficiently removed from the surface of the post-CMP wafer in

the following cleaning process, resulting in improved cleaning quality.

Those skilled in the art will readily observe that numerous modifications
and aiterations of the device and method may be made while retaining the
teachings of the invention. Accardingly, the above disclosure should be

construed as limited only by the metes and bounds of the appended claims.




Step 306: performng the third cleaning step, which cleans the post-CWwW
wafer wth deionized water; Step 308: performng the drying step. In step
300, a step of rinsing the post-CMP wafer with deionized water can be
further added after the post-CWP wafer is made noist with the chemical to
assure the noistness of the wafer. In addition, to inprove the cleanliness
of the post-CMP wafer and to get rid of particles, scrubbing can be
performed respectively in steps 302, 304, and 306. Furthernore, a
megasoni cieireani ng process can be perforned before performng steps 302,
304, and 306 for renoving the particles. According to the preferred

enbodi mer¥ "l i§\A'#EE DY t he present invention, because the chenical added

n the buf fef uid o pLLSEhivel Yl edeasd i Adission of BTA BTA s

sufficiently renmoved Tfrom’t surface o post-CWP wafer in the

fol I owi ng clieaningte p6ACEHP, wafRs iitbidgutfdl UdTPWAN athehBani iGie@Utalkdety. Those
skilled in the art will readily observe that nunerous nodifications and

al terati dhe pebt-CiMF deldrcmowidentet hod may be made while retaining the

teachi ngs of the inventiqn, Accordingly, the above disclosure should be
construad asopine Bl PoRHEMR MRS e S5EaRl BUTRALS B OTENASHERRRATcl ai . 6
d ai ns gledss clainmed is: 1. A nmethod of cleaning a post-CWVP wafer

conpri si ng: ?oading a post-CWP wafer into a buffer unit with a chemnica
added to keep the post-CW°P wafer noist; and | oadi ng the post-CWVP wafer

into a cleaning unit and perforninq a cl eaning _ ]
2. The method of claim 1, wherein the chemical comprises an acid solution.

3. The method of claim 2, wherein the acid solution comprises citric acid.
4. The method of claim 1, wherein the chemical comprises a base solution.

5. The method of claim 4, wherein thé base solution is an amine-containing

base solution.

6. The method of claim 1, wherein the chemical comprises triethanolamine,

ethylene glycol, or piperazine,
7. The method of claim 1, wherein the chemical is dropped into the buffer unit.

8. The method of claim 1, wherein the post-CMP wafer is immersed in the

chemical within the buffer unit.

9. The method of claim 1 further comprising a step of rinsing the post-CMP

wafer before performing the cleaning process.

10. The method of ¢laim 1, wherein the cleaning process comprises steps of:
cleaning the post-CMP wafer with an acid solution;

cleaning the post-CMP wafer with a base solutfion;
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process. 2. The nethod of claim11, wherein the chem cal conprises an acid
solution. 3. The nethod of claim2, wherein the acid solution conprises
citric acid. 4. The nethod of claim1, wherein the chem cal conprises a
base solution. 5. The nethod of claim4, wherein the base solution is an
am ne-cont ai ni ng base solution. 6. The nethod of claim1, wherein the
cheni cal conpeerieg theipashdidP ardfaewitbtdejdwined giayem| , or pi perazine. 7. The

nmet hod of cl ai , erein the chemcal is dropped into the buffer unit.
8. The net hoﬁcrg}’%'@lg\gﬂﬁlpf{“iﬁ%'rgé‘fage‘t't?é‘%post-CIVP wafer is imersed in the
chem cal withiyid BEt e f&t-&Mibtwardr. The nmethod of claim1 further
conprising a step of rinsing the post-CVMP wafer before performng the

cl eani ng process. 10. The nethod of claim 1, wherein the cleaning process
conprises steps of: cleaning the post-CVP wafer with an acid sol ution;
cl eani ng thdhsosetrodroigpr Tninthereinghs lewting iponces? fertbancagrrines post - CVP

wafer wt LqQni_zed ter; rubbi ng, t he post-CVP wafer; and drying out
t he post - %Rﬁ%\t\/gpeé‘]rn.mgl e ﬁ%”%@%h‘%ﬁ%&f‘"ﬂm AP OMUFRN'ECRY he cl eani ng process
further conprises a step of cleaning the post-CWP wafer with a negasonic
process. 12. A nethod of cleaning a post Cu-CMP wafer conprising: |oading a
post Cu- OV Anvadfegitod nt oleanbuf & eosuButCMPtwafar cheprisadg:added to  keep the
post Cu-CWP waf er noist; and .

loading a post Cu-CMP wafer into a buffer unit with a chemical added to

keep the post Cu-CMP wafer moist; and
loading the post Cu-CMP wafer into a cleaning unit and perferming a

cleaning process.

13. The method of claim 12, wherein the chemical comprises an acid solution.
14. The method of claim 13, wherein the acid solution comprises citric acid.
15. The method of claim 12, wherein the chemical comprises a base solution.

16. The method of claim 15, wherein the base solution is an amine-containing

base solution.

17. The method of claim 12, wherein the chemical comprises triethanolamine,

ethylene glycol, or piperazine,

18. The method of claim 12, wherein the chemical is dropped into the buffer

unit.

19. The method of claim 12, wherein the post Cu-CMP wafer is immersed in the

chemical in the buffer unit.




| oadi ng the post Cu-CWP wafer into a cleaning unit and performng a

cl eani ng process. 13. The nethod of claim 12, wherein the chem cal
conprises an acid solution. 14. The nmethod of claim 13, wherein the acid
solution conprises citric acid. 15. The nethod of claim 12, wherein the
chem cal conprises a base solution. 16. The nethod of claim15, wherein

t he base &bl Ut¢ onethedaef alimet dmttaemicnypbiaie sottabi @nrindifig fikepost hod of
claim12, rein _the chem cal conprises triethanol am ne, ethylene glycol,
or pi per a%‘i\’l\%z‘/.”gi‘?feprﬂ%f%r%tpﬁbfﬁrwgc 5i HPAPNOHEFISn the chenical is dropped
into the buffer unit. 19. The nethod of claim 12, wherein the post Cu-CWP
wafer is imersed in the chemcal in the buffer unit. 8 20. The nethod of
cl ai m 12 FurTtheen e tharipsfi S2ing12, Bheriwthg ¢18ahnG drBeeg306dmp@esCMBpyater before
perform ng the cleaning process. 21. The nethod of claim 12, wherein the

cl eani ng pr o€E§sinsotsrRasd £ sEiswafer wigh earfaid) selwéiopost Cu- OMP wafer with
an acid solutjon: cleaningt ost Cu-CMVMP wafer with a base sol ution;

cl eani ng theg%gglngdﬂ@cﬁﬂﬁt%a“\"g&P.\;\ﬁ”taherd‘@'it%ﬁi BASE TP scrubbing the post
Cu- CVP waf er ¢1eaRthgdingl fih t @Uf-chie wiAst w itk deMR iY@ §hter22. The nethod of claim
12, wherein the cleaning process further conprises a step of cleaning the
post Cu- CVP seifugbing thie postehaSoti wafrrocess. 9

drying out the post Cu-CMP wafer.

22. The method of claim 12, wherein the cleaning process further comprises a

step of cleaning the post Cu-CMP wafer with a megasonic process.




