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

technol ogy 1¢if en used to performglobal planarization of a wafer.
Furthernore, CVMP is the only process that can provide global planarization

in very-| ameTisobl @F ioNEemIAE PO STVERP vkl tra-large scale integration
(ULSl). A CWP process utilizes a slurry conprising proper chem cal
reagent s aR@ckéicasidwésheiintentiechani cal polishing provided by a wafer

gri ndi ng ppar at to performplanarization. In other words, the
pl anari zat ?0 '%SS\%?'&%H’J%BVOGVP i s achi eved by conbi ning the cheni cal

gencr ated 1 1 O Abragry & FIRER G s thasf o opirenr R Hater ahen cach

generated fromthe abrasive, waf er,

condi ti onal mareap®itieuify, do GMRetHRIYOSEASahih gl RS &Y.CiRb wated4% even surface
can be obtained. The slurry used in a CVMP process conprises abrasives such

as silica érDea¢riptiavaciarhg RtienAtal s such as pH buffer, oxidants, or
surfactants. € miS9 oslgti,o f the slurry is adjustable depending on
di fferent requi renghi'dechggraig | & aPregeevwidsyrysgduigeteMigoad GitoC\VP

process f ufahhRbtieR EAG 0 AR i vdr oxi.de a % hydr.of | uoric acid.
I n addi tion, becausedc%g%%rr%éiaos aptghtug’]egetgo%(ré?@e Pog’r?é pje"’f%adgd’,t'ogocffu?i ons
conpr i si ngwaferazolrerameref P addadet aniyOyr MR sPRRSEISAS phoviRE OhRGL t he Cu
pattern on the wafer and prevent it from eroding after the Cu- process.
For i nst antJ8Nafgatian (7 sy dargsTApales intgdeation (VLSI) and ultra-large scale

) integration (ULSI). A CMP process utilizes a slurry 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
aptto 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, benzotriazole (BTA) is added

to the Cu-CMP slurry 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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pattern. After the CMP process, there is a great deal of abrasives and
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nmust be erformed after the CVP process in order to get
particlesl,o metal 1 ions, and organics. One of the cleaning nethods for
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waf er, and HYFHgtes0000RY. ThesweChPemifatrclediong weethodnsdmpds & steqyEoyi ng the
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organic thin filmfromthe surface of the post- wafer. Please refer to
Fig. 1. Fi go°TGMP awstsfentemetideauitihy wet ustteraichgelaaniognyesehsaal thpost - CVP
waf er cleaqjggmﬁm§t$ggtﬁﬁ sno I n ﬁj%. 1, % cle?nlng. ?ysten1100 c%nprlses
a buffer area T027in mﬁfcﬁaaagggfgtmﬁ Wﬁ?@? heyet shemicp ﬂegnﬁuangﬁw Eefore
per f or m ng i¢ bfteh pletfovnBE wilrePdrtiB R @Wﬁgshécmnhmgggﬂfcpears sucnrlf.%tgﬂépwh@% €
| oaded post-CVP wafer is kept noist wth” deioni water”. en; _
post - CMP wéifiEzes Bryshiadde senitbothersaricceaniting p agpamat wistet Od, with hidy 2690 | ses a
first clea@in .area 106, a second cleaning area 108, a third cl'eaning area
110, a foliTh E%HFH‘é’Vsr%%f“fﬁ aBhPrearisi it ifimetrdmy tHeSRD)fade it dtee
Firétly, t pest-paat w&MNR. waf er undergoes negasonic cleaning in the first
cl eaning area 106

Please 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 cieahing. 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 cieaning 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
sofution 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. In 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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second clganing area 108 and the third cleaning area 110. An acid solution
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area 116. However, because BTA is adhesive, it 15 even

with the sidanddasase! guinstisnistousades onhs QdHESoh e EBN8RE0Bs ActBTf and
respecti vely, added in Lhe second cleaning area a“gEJ he L fgié'vfd‘;‘;' ng
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Convent | OnSISoENe AiaRgepr BER 5wy S8 Swmin drthEirgat-EMP bt Steddretiiag cal S
used to re tW? dhesion of BTA are added only in two areas anong the
cl eani ng prOCess, 'Fﬁés BTRAE ot eEBRPINBIcEISFoPEABEM) Rintire of mad ord-QMPt he

m | unps on the
surface of wil& Wp%nﬂﬁé e CW&\J&Q@PCE@%EW &'&Fgg%/@%g%gwn in rI:[:Pg, 2, .
surface of the post-CWP wafer, resulting In e )
because the chemicals used to reduce the adhesion of BTA are added oniy 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
lumps on the surface of the post-CMP wafer, resuiting 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 far

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 t“he 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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system Fig. 2 is a SEMpicture of a post-CW°P wafer after the conventional
cl eani ng _

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

Please refer to Fig. 3, which is a flowchart iltustrating a preferred
embodiment of the method proﬁided 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 to 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



process. Fig. 3 is a flowhart illustrating a preferred enbodi nent of the
nmet hod provided by the present invention. Fig. 4 is a schematic draw ng
illustrating a cl eaning apparatus according to the preferred enbodi nent.
Detai |l ed Description Please refer to Fig. 3, which is a flowhart
illustrating a pr eferred enbodi ment of the nethod provided by the present

i nventi on; as | refer to 4, which is a schematic draw ng
illustratif 3{% g’lnganﬁngadzjgb%r atls P St*e(‘)'ggl fpfeh Gafe b;?re'fT@P‘?réadeHdePnent of
the met hodabdsedlentondfehdmicaiLi thalfirrd RRBko&VP Wafer is |oaded into a
buffer unit 400 of a cleaning apparatus before performng a cleaning

process. A chem cal used to keep the post CwP wafer noist and reduce the

adhesi on of BTA i s added by dropp % spr ayi ng onto the surface of the
post - CVP waf er’ $4t §Fe‘b°*s§ﬂéed'lfﬂe‘5*&ﬁ% O2al30¢ompeli 4&% thacpelsts@MAt wefes isuch as
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abovenentioned chemcals in the buffer u?u tan400 Nrext ge%sgpl Bg in

st eps 302, thWOFHWdthaO& thisherefersed G ogithent, itise claaadeﬂumummozaoﬁ-lpeiaasng uni t

402 of the cllea i.n 9,AR aratus to undergo a first cleaning step, a second
cl eani ng sTePUTAHY Y CIRANNEBAH g "SeBpStively i Rerferat GRoNt Pipaningt step, th| s

preferred gopefMemt. cledfing! @?erb' “9 i d gﬁ)rﬁ%gp“ Segmtgge %ll 2 aI ! Viép t he

cl eaning tanks to respectively per orm & cleanin
cl eani ng sdeps diag obethpesdratard didardngiungl. én Qh@&ﬁlbtngle'(aﬁ% st@%P%ﬂdéd?g on the

particular cleaning unit. In the first cleaning step, an acid
solution such as citric amd 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 clean the post-CMP wafer

by removing remaining particies, 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 inciude 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 a base solution;



solution such as citric acid is used to clean the post-CWP wafer by
renmoving particles, netal ions, and organics. In the second cl eani ng step,
a base solution such as an am ne-containing solution is used to further

cl ean the post-CWP wafer by renoving remaining particles, netal ions, and
organics. Deionized water is used in the third cleaning step to clean the
post - CMP wadt i | ping. particles, nmetal ions, organics, and
renai ni ng acigg 3a0%pérgg?élhgg?%tﬁﬂgdn&e%ﬁ'en%}é??’e‘?,ﬁ'cgsdec?é&:tpfat?é’c'it"lcrllv”gf"’é‘f)er308,

t he post-CWVP waf er wih meusizdd @atert he cleaning unit 402 to a drying unit
404. The drying unit 404 can be a SRD device used to performdrying steps.
Such st eps ¢&p %0RepPatermsipiortherdyyingistspng with dei oni zed water, and drying
until the post-CWP wafer is conpletely dry. As nentioned above, the
preferred enbodi nent according to the nethod provided by the present

i nvention inclydgs |, QW D 5 el . I steni.ng, t he post-CW
wafer before the ol ggﬁ’iigﬂeﬁﬁ%g@éﬁﬁ%ﬁ?ﬁ @ﬂ%ﬁ%&%"fw F&fy .Wﬁgﬁ’fcﬁpn‘i ng
the first bedarthagaddepaftehitchpedtcoms wier PO FianeNMro e hah thiidHamBaiagi d
solution; Step 304: perform ng the second cleaning step, which cleans the
post-CVP RAPYE '\Rietfﬂo'ét%é)fstgﬁmﬁfeh; 5 Step 306: perfornming the third

cl eaning step, which cleans the post-CVP wafer wth deionized water; Step
308: performng the drying step. In step 300, a step of rinsing the
post - CMP waf ernwidtliohetdim #8d r.t.he Mang fter the
post-CVP wafer is nade rmipzsrt6 maéh&t%ﬁg C sesPn&égFp%g{e&assugger{%ﬁgqﬂ@iegf'ﬂess of
t he waf er . of particles, scrubbing can be performed respectively in steps 302, 304, and

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

performing steps 302, 304, and 306 fo.r 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 cieaning quality.

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

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



In addition, to inprove the cleanliness of the post-CWP wafer and to get
rid of particles, scrubbing can be perforned respectively in steps 302,
304, and 306. Furthernore, a negasonic cleaning process can be perfornmed
before perform ng steps 302, 304, and 306 for renoving the particles.
According £,0.the preferred enbodi nent provided by the present invention,
because t Mé2ffeni cal added in the buffer unit effectively reduces the
adhesion of BTA, BTA is sufficiently renoved fromthe surface of the
post-CWP wafer in the foll ow ng cl eaning process, resulting in inproved
cl eani ng dWbelis\elaimedds: skilled in the art will readily observe that

numer ous nodi fications and alterations of the device and nethod may be
made while retaining the teachings of the invention. Accordingly, the
abowe di sall, osumerr@mddf@@anmg@bésteowmswhfémcbﬁfbr@m by the netes and
bounds of the appended clains. 6 Clains Wat is clalned is: 5 1. A method
of cleaning a posoading aaes-Chihwelerihaying @@erﬁgloél Ipblbtto(]ﬂmm&érthﬂffaonng a

Cated to keop the puiBTERERE HRER crieMitafhdidd ket e asbchus W R
corrosi on inhibitor ;mcaabbmd)aﬁramaa% mammfwrmsmwmumio@ammg unit
and performng a 8 p(S)‘VXS(F;;G:Drocess . The nethod of claim 1 wher ei n
the chenical conpPPElg M%I"Yﬁfﬁ'b'rﬁ‘to agleaniRg Hait ApE REMEMING@2, wher ei n

theacid sol ution comyisEsrddelsi ¢ acid. 15 4. The nethod of claiml,
wherein the chem cal corﬁ??ses base solution. 5. The nethod of cl ai m 4,
wherein the base solution is an am ne-containi ng

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.
15 .
4. The method of claim 1, wherein the chemical comprises a base solution.
5. The method of claim 4, wherein the base solution is an amine-containing
base solution.
20
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.
25
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
30 wafer before performing the cleaning process.

10.  The method of claim 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 solution;
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base solution. 20 6. The nethod of claim1, wherein the chem cal conprises
triethanolam ne, ethylene glycol, or piperazine. 7. The nethod of claim1,
wherein the chemcal is dropped into the buffer unit. 25 8. The method of
claim1l1, wherein the post-CVMP wafer is immersed in the chemcal within the
buffer unit. 9. The net Im 1 further conprising a step of rinsing
the post-CMP 30 G&PBEING P&O@t-mﬁ’&‘%]#wtbﬁ@m' WAlprocess. 10. The

met hod of claim1l | Rt X cess conprises steps of:

cl eani ng the postsc(;]rggs\r/\ng the dﬁt@l\gﬁ%&[g%%@ | ution; cleaning the post-CWw
wafer with a based%'lQJOUUlhB post-€INBwafgr.t he post-CVWP wafer with deioni zed
wat er; scrubbing the post-CWP wafer; and drying out the post-CWP wafer. 5
11. The method of claim1l, wherein the cleaning process further conprises a
step; of cleani e MetHeBsF Giffh WalvRErem the AclRRRY Bbés@f&ﬁ%?%o%e@a”et hod
of cleanlgg€F gost Cu- CMP waf er conprising: |oading a post -

havi ng a p 8E¢lsaningrheipost-CMiTratewitly atmegasamic pracessbuf fer unit with a
chem cal added to keep the post Cu- CWP wafer noist and to reduce an
adhesion of the corrosion inhibitor; and | oading the post Cu-CW wafer

into a cld@i nAA prithodoficlpaningrapost Cu-ONR WHfeHcHMPESIHG:
loading a post Cu-CMP wafer having a corrosion inhibitor remained
10 thereon into a buffer unit with a chemical added to keep the post Cu-
CMP wafer moist and to reduce an adhesion of the corrosion
inhibitor; and
loading the post Cu-CMP wafer into a cleaning unit and performing a
cleaning process.

15
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.

20 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.

25 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.

30

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



15 13. The nethod of claim 12, wherein the chem cal conprises an acid
solution. 14. The nethod of claim 13, wherein the acid solution conprises
citric acid. 20 15. The nethod of claim 12, wherein the chem cal conprises
a base solution. 16. The nethod of claim 15, wherein the base solution is

an am ne- tai.ni n base. so] ut 25 17. .The nethod of claim 12, wherein
the chem & Qﬁiﬁ'%?g?f?f @?Wﬁﬂé?ﬁmﬁf@mmw érﬁée@pgeewngélaé pPBirEzi ne. |

18. The negMpdva¥er EfIr8pbfformitey Blitid | is dropped into the buffer
unit. 30 19. The net hodp(JS:lf2f clarm 12, é{;\}ﬁgg?én&{sﬁe post Cu-CWVP wafer is

inmmersed in the chemical in the buffer unit. 8 20. The nethod of claim 12

per  or mi nd Ehe. CRARRIRY Ot a2 whbouh e IBanas arogsss srabrisad SPes A ne

cl eani ng process geaRiNYIAE p‘i)%?@% ofP wéfeqi'mﬂmrmach%lmﬁ Cu- CVP waf er with
an acid solution; cleaning the post Cu-CVP wafer with a base sol ution;

cl eaning the postC@ﬁDIOHthWé? CW@MPd@ﬁfﬂﬁ“ﬂﬂma wasesolutioor ubbi ng t he post
cl'aim 12, wher of noERENERNE Kosl LG CRE wett AR S8 B pe .vgaﬂszz stepof
cl eani ng the postsdiubling thafpest @utd)Ma’ WBRRASE C process.
drying out the post Cu-CMP wafer.
10
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.



