CLEANI NG COVPOSI TI ON AND CLEANI NG METHOD USI NG THE SAME CROSS- REFERENCE TO
RELATED APPLI CATI ON 5This application clains the priority benefit of Taiwan
application serial no. 101138102, filed on Cctober 16, 2012. The entirety
of the above-nentioned patent application is hereby incorporated by
reference herein and made a part of this specification. 10BACKGROUND
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conposition and a cl eani ng nmet hod using such cl eaning conposition for
sem conduct or manufacturing processes. 15Rel ated Art [0002] Anong the
very-|l arge-scale integration (VLSI) processes, the chem cal nechanica
polishing (CWMP) process can acconplish gl obal planarization of the wafer
surface. Particularly, when the sem conductor manufacturing processes
progress into sub- MOROSS-REFERENCE TORRL AREDERRPIAITARIONO! i shi ng
technol ogy turns out to be an 20i ndi spensabl e technol ogy. [0003] One
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such as resjdues or smear, whic re formed on the polishing pad or wafer
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t he performance of the polishing pad will decay, thereby inpairing the
consi st erspscifotaione fil mrenoval rate and al so affecting the el ectrical
performance of elenents. 5[0004]In the prior art, the cleaning solution
havi ng, for exanple, tetranethyl anmoni um hydroxi de (TMAH) was used to
renove the contam nants on the wafer surface. However, tetranethyl anmoni um
hydr qgi de i s toxic and potenti al Baclkeogeupus for manual operation.
Accordingly, it is desirable to develop a cleaning fluid that is safe for
operation il Fﬂﬂtf'”‘tﬂ’abl e of renoving residual contam nation on the 10wafer
surface while naintaining the flatness of the wafer surface. SUMVARY
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provi des p?@%;utei%\l)(iennt%nnr%ltart]e%qofaotr:leacrli r?éfj1 gé)rggogti(\),\k? fanedr a cleaning method using such
cleaning composition for semiconductor manufacturing processes.
15 Related Art
[0002] Among the very-large-scale integration (VLSI) processes, the chemica
mechanical polishing (CMP) process can accomplish global planarization of the wafer
surface. Particularly, when the semiconductor manufacturing processes progress into
sub-micron field, the chemical mechanical polishing technology turns out to be an
20  indispensable technology.
[0003] One important item of al the measurement items for measuring the
effectiveness of the CMP process is the presence or absence of defects. Defects of the
chemical mechanical polishing process include organic residues, small particles,

micro-scratches and corrosion. For example, if the contaminants such as residues or
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which allows the wafer to have a good surface profile. [0007] The present
i nvention provides a cl eaning conposition, the cleaning conposition
conprising at | east one pol yam no-pol ycarboxylic acid or at |east one salt
t hereof, at |east one solvent, at |east one substituted or unsubstituted
phenet hyl am ne 20 and water. Anong them the solvent is selected froma
group consi sti of cols. [,000 n an enbodi ne of .the present
Prvent | oies Vg ce o GRA Iy b Bl Mocort P Wetsr sy ReuSBo S6Ta g o ne
pent aacetic acid. [OoogiLn one enbodi nent of the present invention, the
tri am ne coBWteiRlY semevesdusing dhe ¢lganirg sap|the pPedrEENerRof g RPEsTRGB Wihsi st i ng
of ethylene triam ne pentaacetic acid, diethylene triam ne pentaacetic
aci d and decayetheydhyrn enpairingrthe eomsesteray of thefi lat ramoviaD @ nchal smaféedbioditheent  of
the present invention, the salt of the pol yam no-pol ycarboxylic acid is,
for exanpleetricep@tire@dntd sirel@ngiioup consisting of alkali netal salts,
al kaline earth netal salts and amoniumsalts. 5[0011] I n an enbodi nent of
t he pees nnvept i 16 cgnt e o] p A N O C o] hgleaci d or
5 ??t?]oezlr] i @h‘é‘r 2t ete E|eémm§?g%om§ht% 0/ CF6POxXhhfl €

the salt eof relatiVe to the total o} he cl’eani ng conposition

is, for . o 0 0] I t _of resent
i nventi Oﬁé?&ﬁ%ﬁgg&@%ﬁ@%y&rbﬁp%g&&%ﬁ%\;@%@i@g%lu]qv?gﬁé) gérg@ﬁ'bgﬁgghgﬁgf i ng of
2- met hoxyet hanol, 2-ethoxyethanol =~ 10 2-pr xyet hanol , .

o Sopr o ATaRRRE . FOMEYR o9 TN Tk idRniaoioxic and potentially

2- (2- met hoxyet hoxy) et hanol , 2-(2-ethoxyet hoxy) et hanol , _

2- ( 2- but ¢lg@arewsor endruab Pperati o1 o bAEaKd BglMaidis, desirabl @ t@ sieyv e agt ganbing

1, 3-propyl ene glycol, diethylene glycol, triethylene glycol,

1, 4- but ariledll that i sisafe floe opexateah ald i s tatabheofarestivivig, red dual lceptbmnetionlon the
2, 3-di net hyl- 2, 3- but anedi ol and derivatives thereof. 15[0013]1n one

embodpe Raf&f suFfige WHitS B1aintai Aivig e Panedsloe teaidféndurfabet he sol vent relative to
the total weight of the cleaning conposition is, for exanple, 0.001 wt%to

10 wt% [0014]In an enbodi nent of the present invention, the substituted or
unsubsti tuted phenet hyl am ne includes the conpound represented by the
Formula (1): R Formula (1) whereé' @? R R4, R5, R, R and RN are each
i ndependent |y hydrogen, a hydroxyl LEM u% an al kyl group or a hydroxyal kyl

group. [0015]1n an enbodi nent of the present invention, the content of the
substit ul@eP3hr The present invention provides a cleaning composition, which has good

wetting ability and cleaning efficiency.
15 [0006] The present invention provides a cleaning method for cleaning a wafer,
which allows the wafer to have a good surface profile.
[0007] The present invention provides a cleaning composition, the cleaning
composition comprising at least one polyamino-polycarboxylic acid or at least one salt
thereof, at least one solvent, at least one substituted or unsubstituted phenethylamine
20 andwater. Among them, the solvent is selected from a group consisting of glycols.
[0008] In an embodiment of the present invention, the polyamino-polycarboxylic
acid is, for example, atriamine pentaacetic acid.
[0009] In one embodiment of the present invention, the triamine pentaacetic acid is,

for example, selected from a group consisting of ethylene triamine pentaacetic acid,
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Sunsubstituted phenethylam ne relative to the total weight of the cleaning
conposition is, for exanple, 0.001 wt%to 10 wt% [0016]1In one enbodi nent
of the present invention, the content of the water relative to the total
wei ght of the cleaning conposition is, for exanple, 70 wt%to 99.997 w %
[0017] In one enbodi ment of the present invention, the pH value of the

cl eani ng osition is 8-12 or, .ex 0018 The nve tion proposes a
cl eani ng (ﬁ}%h}ﬁ%getg@%he Wf@cﬁﬁﬁéwnﬁ%n%ﬁ?%é@ clean the
wafer. [0019]In an enbodi nent of the present |nvent| on the cl eani ng met hod
further [0010]conist i g&s eghedimeny tdhe thf GFesefl; e VERiaer iieigSAhedf cdhe
mechani cal polishing to the 15wafer. [0020] Based on the above, the present
i nvent i onpopraovin@paelyearbbxdici axyd ¢& oo sikainple, Iselscted dnvet griotg cabisistingyohnd
cl eaning efficiency. Further, the present invention provides a cleaning
met hod usikea rhéiel PItgRIGH e chreameD st siinaMiuh ealed ean the wafer, so that
the cl eaned wafer has a | ow surface roughness and a better surface profile.
[0021FIn | edsagr L rakeerﬁﬁad.%aredw%éo %ﬁ“‘i’mﬂ{nﬁ@ﬁ ftA t 6r‘ﬁ§ntarHi| gy ant ages
sure conprehe

of the di'sc si bl e seve exe |nents acconpani ed

b E&&%%@g%ﬁﬁ%ﬁ%%@%ﬁ %%E‘t@%s%ﬁ%s@%é%%fﬂ R IR A,

provi des cl eanin ition, eﬂég& or th eani ng process suitable for
cl eani ng 498I"¢ %HP‘% S &agp! J‘E’t/"ttﬂé W¥strate, the polishing
pad(s) and the Ilike, after carrying out the sem conductor manufacturing
processed00Kich ks an tersodieent i theersent drvenpeni WRi slvepk i d65 exampldovever ,

t he enbodi nents provided herein are not intended to |imt the scope of

appl i cat isdiectefl tfinempr asegroup nwensistony 00023 MEtexgétbanl ng 2esdmpysihtina n
conprises at |east one pol yam no- pol ycarboxylic acid or at |east one salt

t her gof @ﬁrob@)@@thaﬁﬂe SQl-Mg Tﬁ*opowemaa@st OnBUBNASharioNt edz%eanMt ut ed
e

phenet hyl ami ne and vva er. various conponents of cleaning 15conmposition
will be C EH‘%I“ ol f may be,
for exarrpdzle tr| m ne eﬁ%dggcg@gég%f@%ﬁ% Ial a?h(z%ebla pe)rg/tbtl ngﬁﬁh%ﬁ%{c. dis,
o XD el S0k P FaBbRE pLreRLPTe: St AR PR ene
triam ne pent aacetl c ac id. The a t of the polyam noecﬁal ycar boxyljc acid

20 may bdrigbylese dhygd oﬂq“ablﬁﬁréﬁﬁihﬁcér%i)@tt@ﬂ?g'%f T hexanedigls ol 7-ogptaRediq]| kal i ne

earth netal salts and ammonium salts, for exanple. Relative to the total
wei ght of2,3-ﬁie§n@m)éa2niﬁ-bgtaneﬁﬂwﬂtdedmatiVteEéﬂa‘,@rﬁt ent of the

pol yam no- pol ycarboxylic acid or the salt thereof is, for exanple, 0.001
w % 116 1Q0023}e | m one eabodighane rdf, the gbredeny énviedti bil ethieodomtenvesf athie fvenhe

cl eani ng conposition, the content of the pol yam no-pol ycarboxylic acid or
the salt rgative to the total weight of the cleaning composition is, for example, 0.001 wt% to 10
wit%.

[0014] In an embodiment of the present invention, the substituted or unsubstituted

phenethylamine includes the compound represented by the Formula (1):



thereof, is 0.15 wt% for exanple. [0025] The above substituted or

unsubsti tuted phenet hyl am ne may be the conpound represented by the Formul a
(1): Formula (1) 5wherein R2, R3, R4, R5, R, R and RN are each

i ndependent |y hydrogen, a hydroxyl group, an al kyl group or a hydroxyal kyl
group. Relative to the total weight of the cleaning conposition, the
content of the substituted or unsubstituted phenethylamne is, for exanple,
0.001 wt%to 10 wk% In phe enbodi nent of the present invention, relative
to the total weig of the clegning conposition, the content of 10the
substituted or ungubstituted p Enethylanine is, for exanple, 0.3 Mt%to 1.8
wt % [0026] 3k _addity g, the _sgdlft.gf the pol yam no-pol ycarboxylic acid and
t he above subsjlituted or undubstitutled phenethyl am ne turn the cl eaning
conposition to pasi ¢ clleani ng solution. In one enbodi nent of the
present inve _#e pH vB ue of the cleaning conposition is 8-12, for
exanple. 1 fhe solvent is selected froma group consisting of

glycols. In an enfpodi nent of the present invention, the solvent is, for
exanpl e, sel ectedrfroma group

consi sti ngof 2- met hoxyet hanol , 2- et hoxyet hanol , 2- prrepexy£tt)anol ,

2-1 sopropoxyet hanol, 2-butoxyethanol, 2-phenoxyethanol,

2- (2- met hoxyet hoxy) et hanagl , - 1._2-prapyl e | ycol .. 3- pr | ene gl ycol,

di et hyl ene egcoW%épV\%%ﬁ§¥5%eRﬁlyhgﬁfyyﬁiﬂ%ﬁ%ﬁﬁédW%P?“%?ﬁgégﬁFgﬁgd¥oI,

1, 6- hexanedi ol , 1, 7-heptanediol, 2,3-dinethyl-2, 3-butanedi ol and

deri vat i Wardxpegeap, anRatyigrold dra Hydroxyalkgl gragp.ght of the cleaning
conpositygn, Pﬁ% c%ntengﬂgﬁxghe sngent ?S? f%r exanple, 0.001 wt%to 10
w % 5In enbediER | ion, i : t al

wei ght O#@?ﬁ% clggnlngb%gﬁgﬁgﬁﬁﬁ% ?ggﬁéh@%ﬁ?hﬂ$B5Pﬁ$ﬁ€&2§?§%n Itﬂhlgz,ib':‘)or
exanplLe, 2 %t o wt 9% [0028] Rel atjve to the total, weight of .the. cleaning
conpos 1 BB T i e el sy B s o o 95 067
w % [0029] Hereinafter, exanples and experinental results are described
usi ng t hdonexapikH 84 Vel et % onposi ti on of the above enbodi nents for

cl eaning the wafer. However, the foll ow ng experinental exanples are not

i nt ended [0@L4d]i mi tn erieeensandeensfof theorpsant ewenti any gretdoptent pioe Ol aaiplies

[ 0031] The conpositions, the weight ratios and pH val ues of the cleaning 15
conposi t itotre tdehweigglt éfsths alsahiag tothpostanpisefop exdingpleOMIt% o Iabdewiw. Sanpl e 1
and sanple 4 are conparative exanples. Sanple 1 does not contain

2: but oxy b0l . A8 SABRfeft GORE Hant ARG, RHE PRI Ibas 1 cbmigddi ti on.

the cl eaning conpositions of sanple 1 to sanple I ncl ude di et hyl ene

triaghne BRRbERGHT &13%d kMRIGE)

[0018] The invention proposes a cleaning method comprising using the cleaning

composition to clean the wafer.

[0019] In an embodiment of the present invention, the cleaning method further

comprises cleaning the wafer after performing chemical mechanical polishing to the
15  wafer.

[0020] Based on the above, the present invention provides a cleaning composition

has good wetting ability and cleaning efficiency. Further, the present invention provides

a cleaning method using the proposed cleaning composition to clean the wafer, so that

the cleaned wafer has alow surface roughness and a better surface profile.
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2- but oxyet hanol, phenethyl am ne and water. Diethylene triam ne pentaacetic
acid is 20 used as a pol yam no- pol ycarboxylic acid and 2-butoxy ethanol is
used as a solvent. Furthernore, sanple 7 is prepared using al nost the sane
i ngredients of the conpositions of sanple 1 to sanple 6, except for using
substituted phenethylam ne. On the other hand, sanple 8 and sanple 9 are

pr epar ed i.ng al nost the sa ingredi.ents o he. c ositions of sanple 1
o banpl 40T axclipparolo feka g Hefimior afkotgo AR a1 o R i1 | ¢
acid. Table 1 Sanples Ingredients pH value DITPA wt % potassium salt of DTPA
W % amoring il shastrep£0 endt blg, 2 saygtab x§ ety otMRRAVBE rRSERRAParied dth

figures are described in detail below.

5 DETAILED DESCRIPTION OF DISCLOSED EMBODIMENTS
[0022] The embodiment(s) of the present invention provides a cleaning composition,
used for the cleaning process suitable for cleaning the components, such as wafers, the
substrate, the polishing pad(s) and the like, after carrying out the semiconductor
manufacturing processes, such as, the chemical mechanical polishing process.
10 However, the embodiments provided herein are not intended to limit the scope of
application of the present invention.
[0023] The cleaning composition comprises at least one polyamino-polycarboxylic
acid or at least one salt thereof, at least one solvent, at least one substituted or
unsubstituted phenethylamine and water. The various components of cleaning
15 composition will be described in detalils.
[0024] Polyamino-polycarboxylic acids may be, for example, triamine pentaacetic
acids. The triamine pentaacetic acid is, for example, selected from a group consisting
of ethylene triamine pentaacetic acid, diethylene triamine pentaacetic acid and
triethylene triamine pentaacetic acid. The salt of the polyamino-polycarboxylic acid
20 may be selected from a group consisting of alkali metal sats, alkaline earth metal salts
and ammonium salts, for example. Relative to the total weight of the cleaning
composition, the content of the polyamino-polycarboxylic acid or the salt thereof is, for
example, 0.001 wt% to 10 wt%. In one embodiment, relative to the total weight of the

cleaning composition, the content of the polyamino-polycarboxylic acid or the salt
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W % 3, 4-di hydroxy phenethyl amine w% Sanple 1 0.15 0.0 0.0 0.0 0.5 0.0
10 Sanple 2 0.15 0.0 0.0 2.0 0.5 0.0 10 Sanple 3 0.15 0.0 0.0

thereof, is 0.15 wt%, for example.
[0025] The above substituted or unsubstituted phenethylamine may be the

compound represented by the Formula (1):

R, R*
N
R
3 "\.RN
RCI

R:

Rs

Formula (1)
5 wherein Rz, Rs, R4, Rs, R, Rp and Rn are each independently hydrogen, a

hydroxyl group, an akyl group or a hydroxyalkyl group. Relative to the total weight
of the cleaning composition, the content of the substituted or unsubstituted
phenethylamine is, for example, 0.001 wt% to 10 wt%. In one embodiment of the
present invention, relative to the total weight of the cleaning composition, the content of

10 thesubstituted or unsubstituted phenethylamine is, for example, 0.3 wt% to 1.8 wt%.
[0026] In addition, the salt of the polyamino-polycarboxylic acid and the above
substituted or unsubstituted phenethylamine turn the cleaning composition to be a basic
cleaning solution. In one embodiment of the present invention, the pH value of the
cleaning composition is 8~12, for example.

15 [0027] The solvent is selected from a group consisting of glycols. In an
embodiment of the present invention, the solvent is, for example, selected from a group
consisting of 2-methoxyethanol, 2-ethoxyethanol, 2-propoxyethanol ,
2-isopropoxyethanol, 2-butoxyethanol, 2-phenoxyethanol, 2-(2-methoxyethoxy)ethanal,

2-(2-ethoxyethoxy)ethanal, 2-(2-butoxyethoxy)ethanol, 2-isobutoxyethanol,
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10

15

20

O

Sanple 6 0.15 0.0 0.0 2.0 1.8 0.0

1,2-propylene glycol, 1,3-propylene glycol, diethylene glycol, triethylene glycol,
1,4-butanediol, 1,5-pentanediol, 1,6-hexanedial, 1,7-heptanediol,
2,3-dimethyl-2,3-butanediol and derivativesthereof. Relative to the total weight of the
cleaning composition, the content of the solvent is, for example, 0.001 wt% to 10 wt%.
In one embodiment of the present invention, relative to the total weight of the cleaning
composition, the content of the solvent is, for example, 2 wt% to 5 wt%.

[0028] Relative to the total weight of the cleaning composition, the content of the
water is, for example, 70 wt% to 99.997 wit%.

[0029] Hereinafter, examples and experimental results are described using the
proposed cleaning composition of the above embodiments for cleaning the wafer.
However, the following experimental examples are not intended to limit the scope of
the present invention.

[0030] Examples

[0031] The compositions, the weight ratios and pH vaues of the cleaning
compositions denoted as sample 1 to sample 9 are shown in Table 1. Sample 1 and
sample 4 are comparative examples. Sample 1 does not contain 2-butoxyethanol, and
sample 4 does not contain phenethylamine. In addition, the cleaning compositions of
sample 1 to sample 6 include diethylene triamine pentaacetic acid (DTPA),
2-butoxyethanol, phenethylamine and water. Diethylene triamine pentaacetic acid is
used as a polyamino-polycarboxylic acid and 2-butoxy ethanol is used as a solvent.
Furthermore, sample 7 is prepared using amost the same ingredients of the
compositions of sample 1 to sample 6, except for using substituted phenethylamine.
On the other hand, sample 8 and sample 9 are prepared using amost the same

ingredients of the compositions of sample 1 to sample 6, except for using the salt of the

-7-

0 Sanple 4 0.15 0.0 0.0 2.0 0.0 0.0 8.8 Sanple 5 0.15 0.0 0.0



12 Sanple 7 0.15 0.0 0.0 2.0 0.0 0.6 10 Sanple 8 0.0 0.15 0.0 2.0 0.5 0.0
10 Sanple 9 0.0 0.0 0.15 2.0 0.5 0.0 10 [0032]1. Wetting force test
(wetting ability)
polyamino-polycarboxylic acid.
Table 1
pH
Ingredients
value
Samples 3,4-di
DTPA potassum | ammonium | 2-butoxy | phenethyl hydroxy
W% salt of salt of ethanol amine phenethyl
° | DTPA Wt% | DTPA Wt% |  wt% Wt% amine
wt%
Sample 1 0.15 0.0 0.0 0.0 0.5 0.0 10
Sample 2 0.15 0.0 0.0 2.0 0.5 0.0 10
Sample 3 0.15 0.0 0.0 5.0 0.5 0.0 10
Sample 4 0.15 0.0 0.0 2.0 0.0 0.0 8.8
Sample 5 0.15 0.0 0.0 2.0 0.3 0.0 9
Sample 6 0.15 0.0 0.0 2.0 1.8 0.0 12
Sample 7 0.15 0.0 0.0 2.0 0.0 0.6 10
Sample 8 0.0 0.15 0.0 2.0 0.5 0.0 10
Sample 9 0.0 0.0 0.15 2.0 0.5 0.0 10
[0032] 1. Wetting force test (wetting ability)
5 [0033] Static sessile drop method was used to measure the wetting force of the
cleaning compositions of sample 1 to sample 7.
[0034] The wafer(s), measuring instruments and test methods are described as
follows:
[0035] Wafer: 8-inch copper covered wafer(s), having the copper layer with the
10 thickness of 5000 Angstroms, and 8-inch wafer(s) that is covered with low-dielectric
constant black diamond 11 (BDII).
[0036] Measuring instruments. Contact angle meter
[0037] Experimental methods. The contact angle meter was used to measure the
contact angles of the cleaning compositions of sample 1 to sample 7 applied on the
15 copper covered wafer(s) and the BDIlI wafer(s). The results of the contact angle
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5[ 0033] Static sessile drop nmethod was used to neasure the wetting force of
the cl eaning conpositions of sanple 1 to sanple 7. [0034] The wafer(s),
measuring instrunments and test nethods are described as foll ows:

[ 0035] Wafer: 8-inch copper covered wafer(s), having the copper layer with
the 10t hi ckness of 5000 Angstroms, and 8-inch wafer(s) that is covered with
| ow-di el ectric const ant bl. aqnjép nond Il (BDII). [0036] Measuring

i nst r unmeMPESUEgIRIE e IgYndn If§r2a[ 0037] Experi mental met hods: The contact
angle nmeter was used to neasure the contact angl es of the cleaning

conpositions of § Pe 1 to sanple 7 applied on the 15copper covered
waf er (s) grée BDI Ilcomtatteangkep of Thper esul contadt angles ofddDHovafang| e - 8-
measur errents re showovierededibre(dégredlabl e 2 Sanpl @egee) act angl ps of copper
cover ed \wadapiplédegree) contggp angles of BDII wafgp3(degree) Spnple 1 57.6
59. 3 Sa 'Rnfpldh 3 512 Samgig 3 421 512

Sample 3 42.1 52.5

Sample 4 52.5 55.3

Sample 5 43 51.4

Sample 6 42.3 52.3

Sample 7 41.5 511

Sample 8 41.4 51.1

Sample 9 41.2 51.3

[0038] Referring to Table 2, from the contact angle results of the cleaning
5 compositions of sample 1 to sample 3, sample 1 that includes no 2-butoxyethanol has a
large contact angle. Compared with sample 1, sample 2 and sample 3 respectively
contain 2 wt% and 5 wt% of 2-butoxyethanol, sample 2 and sample 3 have smaller
contact angles and thus have better wetting ability. Further, as the content of
2-butoxyethanol in the sample increases, the contact angle becomes smaller. The
10  minimum contact angle is observed when the content of 2-butoxyethanol reaches 2 wt%.
However, when the content of 2-butoxyethanol in the sample continues to increase, the
contact angle becomes larger. Furthermore, from the results of the contact angle
measurements of the cleaning composition of sample 2, sample 4 to sample 6, sample 4
that includes no phenethylamine has a large contact angle. As the content of
15 phenethylamine in the sample increases, the contact angle becomes smaller. The
minimum contact angle is observed when the content of phenethylamine reaches 0.5
wt%. However, when the content of phenethylamine in the sample continues to
increase, the contact angle becomes larger. In addition, sample 7 that includes

substituted  phenethylamine  (3,4-dihydroxy-phenethylamine) in the cleaning
-O-



52.5 Sample 4 52.5 55.3 Sanple 5 43 51.4 Sanple 6 42.3 52.3 Sanple 7 41.5
51.1 Sanple 8 41.4 51.1 Sanple 9 41.2 51.3 [0038] Referring to Table 2,
fromthe contact angle results of the cleaning 5 conpositions of sanple 1
to sanple 3, sanple 1 that includes no 2-butoxyethanol has a | arge contact
angle. Conpared with sanple 1, sanple 2 and sanple 3 respectively contain 2

wt % and 5 wt %.of 2-but t h I I I h . L. |

bomt oo eandRon 5P HES AN SV ARk cosl Bodle 2n0ass PRGNS pitrer ReRine il e

content of 2-butoxyethanol in the sanBI e increases, the contact angle
a

becomes 80 Isamplethwithdhepotasaim sdh e PArRdesampl ed with\iag anmeni umedt ont ent
of 2-but oxyet hanol reaches 2 wt% However, when the content of

2- but oxyef RARA have vehessa hpordaat angl esaseselt as hetier wakiag abhidy.cont act angl e
becones larger. Furthernore, fromthe results of the contact angle

measur emgo03o] of Bhsdadredurei abgve eeRns| the@aneht 68 PIIUBXYethaddbfe2 dtywissanpl e 6,
sanple 4 that includes no phenethylam ne has a | arge contact angle. As the

cont egt Q&rnﬁﬁeﬁﬂ‘ﬁ%F the @teeatdle ! NBer@NRY BN %E%&E%eﬁ% Rfdasa 9l €

i
becones sna r. The m ninmum contact angle T's o en the content of

'n the sdnan 87 dfe HeiRe plo b ine et Bl contlofohll Pl Sl ebhelRLANTY | 7T\,

e O OB s | 0 SOTES P R Rk e o =
potassium salt of DTPA and sanple 9 with the ammonium salt of DTPA have
very smalof @brividetis sh§ireinigaroiefor e pattactrangkd t AR Qg bs the cpuedopBased on
t he above results, the content of 2-butoxyethanol of 2 Mt%is a
phenethylamine is increased to 0.5 wt% phenethylamine, the wetting ability of the
10 cleaning composition(s) toward the copper film and the BDII film is enhanced.
Therefore, the cleaning composition(s) using the solvent and substituted or
unsubstituted phenethylamine presents better wetting ability toward the wafer, and the
wafer can be cleaned effectively. Further, in the case of using the solvent with
substituted or unsubstituted phenethylamine collectively, the cleaning composition
15 containing the salt of polyamino-polycarboxylic acid has better wetting ability toward
the wafer for effectively cleaning the wafer.
[0040] 2. Copper surface roughness test
[0041] The wafer(s), measuring instruments and test methods are described as
follows:
20 [0042] Wafer: 8-inch patterned wafer(s)
[0043] Slurry: polishing slurry for the copper fabrication process
[0044] M easuring instruments. atomic force microscopy (AFM)
[0045] Experimental methods: First, by using the CMP polisher (Mirra, product

name) with the polishing slurry for the copper fabrication process, the patterned wafer(s)
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[ 0040] 2. Copper surface roughness test

; i bed as
'Sﬁssc’ﬁ%gﬁ shi ng

o a8 APRBE e AR P Bl &30 otk YRRE NIRRT 5,

oduct nane) with the polishing slurry for the

1 ThBne Wi qtBYIRg §Pansab e patternedyial Bl W erove

Mrra

OriEHRd

g,

the copper filmand the barrier film Next,
post CMPiglrasleiang unit,
conpositions of sanple 1 to sanple 7 as listed in Table 1, at a supply rate
of 200 mM A3 the patterned wafer were cleaned twice for 50 seconds.

(Lam Research),

using an Ontrak brush box,
jointly with the cl eaning

t he

Ther eaf trer;,—the tst wafersTwere YY) or—Tt ' {ngjan
atom c florce mc ogzlo %%M.H’PH‘@ 2%\\t}ler age\?‘]/ ?ca%ﬂb:i)}%dj 9'2 thr e@'ﬁﬁ%‘%ﬂ?@% 321I ues of
t he copper ace ro‘ﬁ UMFeasuf ed ?T t”B‘Bsi tions PUN"SR/0.18 fi m
li ne w dtth/line space of e patte ned W s are shownl@gst le 31 Table 3
Sanpl e 1s¥aBRledbbi ng and % eaning tinme (s&9) rd scrubbi ngb&Ad

Sample 2 50 50 4.42

Sample 3 50 50 4.58

Sample 4 50 50 5.7

Sample 5 50 50 4,51

Sample 6 50 50 4.47

Sample 7 50 50 4.4

Sample 8 50 50 4.43

Sample 9 50 50 4.41

10
[0046] Refer to Table 3, from the results of copper surface roughness measurements

15

by using the cleaning compositions of sample 1 to sample 3, the wafer cleaned by

sample 1 with no 2-butoxyethanol has large surface roughness. Compared with

sample 1, sample 2 and sample 3 respectively containing 2 wt% and 5 wt% of

2-butoxyethanol, and the wafers cleaned with sample 2 and sample 3 have small surface

roughness and better wafer surface profiles. Further, as the content of 2-butoxyethanol

in the sample increases, the wafer surface roughness becomes smaller. When the

content of 2-butoxyethanol is increased to 2 wt%, the cleaned wafer has the minimum
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cleaning time (sec) copper surface roughness (angstrom Sanple 1 50 50 6.82
Sanple 2 50 50 4.42 Sanple 3 50 50 4.58 Sanple 4 50 50 5.7 Sanple 5 50 50
4.51 Sanple 6 50

(lowest) surface roughness. Then, when the content of 2-butoxyethanol in the sample
continues to increase, the surface roughness of the cleaned wafer becomes larger. In
addition, from the results of copper surface roughness measurements by using the
cleaning compositions of sample 2 and sample 4 to sample 6, the wafer cleaned with
5 sample 4 with no phenethylamine has large surface roughness. As the content of
phenethylamine in the sample increases, the surface roughness of the cleaned wafer is
reduced. When the content of phenethylamine is increased to 0.5 wt%, the cleaned
wafer has the minimum surface roughness.  Then, when the content of phenethylamine
in the sample continues to increase, the surface roughness of the cleaned wafer becomes
10 larger. In addition, the wafer cleaned with sample 7 containing
3,4-dihydroxy-phenethylamine likewise presents small surface roughness. On the
other hand, the wafers cleaned using sample 8 with the potassium salt of DTPA and
sample 9 with the ammonium salt of DTPA also have small surface roughness.
[0047] Based on the above, using sample 2 containing 2 wt% 2-butoxy ethanol and
15 0.5 wt% phenethylamine to wash the wafer can result in the minimum copper surface
roughness. Also, the wafer cleaned with sample 7 containing 2 wt% 2-butoxy ethanol
and 0.6 wt% 3,4-dihydroxy-phenethylamine presents better copper surface roughness.
Therefore, the wafer cleaned by using the cleaning composition(s) using the solvent and
substituted or unsubstituted phenethylamine collectively presents better surface profile.
20 Further, in the case of using the solvent with substituted or unsubstituted
phenethylamine collectively, using the cleaning composition containing the potassium
salt of DTPA or the ammonium salt of DTPA for cleaning the wafer also improves the
surface profile of the wafer

[0048] 3. Organic residue testing



50 4.47 Sanple 7 50 50 4.4 Sanple 8 50 50 4.43 Sanple 9 50 50 4.41 10

[ 0046] Refer to Table 3, fromthe results of copper surface roughness
measurenents by using the cleaning conpositions of sanple 1 to sanple 3,
the wafer cleaned by sanple 1 with no 2-butoxyethanol has |arge surface
roughness. Conpared with sanple 1, sanple 2 and sanple 3 respectively

cont ai ni wt % and % of 15 2-butoxyethanpl, and the fers cl eaned

W h samgied s e Sl e s iR SEE e st AR oS0 S or
surface profiles. Further, as the content of 2-butoxyethanol in the sanple
i ncr easedollgw® wafer surface roughness becones snaller. Wen the content of
2- but oxyet hanol is increased to 2 w% the cleaned wafer has the m ni nrum
-11- (1 doest) sWdac€oppngtah@ss. Then, when the content of 2-butoxyethano
in the sanple continues to increase, the surface roughness of the cl eaned
waf er beg¢oosas | aregents! DwakdiehiGiriazdie BTANe results of copper surface
roughness neasurenents by using the cleaning conpositions of sanple 2 and
sanple 4 ammﬁﬁr h C ki G\ i

phenetS hyl[g?ﬁ5 e has arllrngeﬁ]sur g@tg' rt@ﬁé;ﬁgfgysﬁ. Q7,%\‘:'5&{]' corﬁt ent %}?ctﬂﬁ?netry
phenethykzaﬁ%ﬁmgg t he sanpl e increases, the surface roughness of the

cl eaned er"1s’reduced. When the content of phenethylam ne is increased
to 0.5 9 he cl eaned wafe as the mni mum surface roughness, Then, when
e cont SR - oY HIAEOY | ishh SAvHh PR AT KSR b avtg e
surface roughness of the cleaned wafer becones 10 |larger. In addition, the
waf er cl deneairggolesobiaian fer Y0 svnutas, 9p tept barae anayws ok Gubhieh etgapicapeeies,

| i kewi se presents small surface roughness. On the other hand, the wafers

cl eaned wacMGuEatigNe CBIOG:HBNE hed PoCas&Nd wesalptodutedDdiRfhecappeafihever wi t h
the ammoni um salt of DTPA al so have small surface roughness. [0047] Based on

the abovene Wikt SEBSERLIENR), GidNd-8i-Mighe sécontiafy 2roR Uingssy spebii@fety d8eised to
measure the concentrations of the organic species on the Cu-BTA organic species

enriched surface of the copper. Thereafter, the above-mentioned wafer was cleaned by

using the cleaning compositions of sample 1 to sample 7 as listed in Table 1. Then

again, time-of-flight secondary ion mass spectrometry is used to measure the treated

15 wafer for measuring the concentrations of the Cu-BTA organic species. The cleaning
efficiency is defined as the ratio of the difference between the concentration measured

before washing minus the concentration measured after washing divided by the
concentration measured before cleaning, the cleaning efficiency for various species of

each sample are calculated and the results are shown in Table 4.

20 Table 4
Organic residue cleaning efficiency (%)
Sample
CsHaN3 CuCsHsN3z | CuOCegHsN3 | CuCi2HgNe
Sample 1 70.1 62.5 58.6 85.4
Sample 2 90.5 95.4 99.5 99.1
Sample 3 90.1 95.0 98.0 98.8
Sample 4 79.1 80.5 74.2 85.6
Sample 5 87.9 90.2 88.7 934




15 0.5 wt % phenet hyl am ne to wash the wafer can result in the m ni num
copper surface roughness. Also, the wafer cleaned with sanple 7 containing
2 W % 2-butoxy ethanol and 0.6 wt % 3, 4-di hydr oxy- phenet hyl am ne presents
better copper surface roughness. Therefore, the wafer cleaned by using the
cl eani ng conposition(s) using the solvent and substituted or unsubstituted
phenet hyl-amre—ecolectivelypresentsbetter—surfaceproftite. 20 Further,
in the ¢a2RE G5 nggq-%e\ shi ve®0uit h <uB30i t utled n?g-JQmQUhsti t ut ed

phenet hylSampié 7col | e9#vel y, u$h-hAg the cPBdni ngd conBB8iti on containing the
pot assi UrBapaple ©of DTG4 or {he edmoni um s@P6 of |[DTPAG.Dr cleaning the wafer
al so i mrepmesiele sugd.gce profeds of [ thegwafer.| [ 0053 3. gani ¢ residue
testing {00491 The wafer(s), measuring instruments and test met hods are
described as follows: [0050] Wafer: Copper wafer [0051] Reagents: 1 w %

benzotri ( 5[ 00 sUring instru ts: tipe-of-flight secondary
Pon mass 100, | ceteryic o A RetforbiesrRlsel keing e iBammertiers S 0l aan
copper wafer was immersed in 1 w % benzotriazole solution for 10 m nutes,
so that IbBXr @%n%ﬂjﬁ%rﬂ@ntﬂg @mm'%\sg@fnﬁngﬁe%it@sm@ S5l ARWithurres H5N3
and CuCl2H8N6 were produced on the copper filmover 10 the wafer.
Subsequerbutoxyethapolobfels it osganim desrdue daanimeg sffsgencyr mmewalpr ickeanisngd t o
nmeasure the concentrations of the organic species on the Cu-BTA organic
speci Bs @umgheriwib shape Rfsaiple Z ampsimpld Baegrtt vy coanBlyoy atyseanidi Hned
waf er was cl eaned by using the cl eaning conpositions of sanple 1 to sanple
7 as |ist@e, ign ﬂﬁtﬂbﬁyéhangheéhcfigﬁh;ﬂe 3 18- Qhplé 'SQH&VeSS?tg{r‘d@r ¥nit HasiGS S

spectronmetry is used to neasure the treated 15 wafer asuring the
concentr a | - BT [ CSPECLES. i i ci y is
defi ned %}Séaﬁﬁ@ e(rf’f; |F€®O&{tﬁeﬁ§%{§%%@%@e E@#I\;\ﬁk’eaﬁqp §88@%$Q%P§P¥%%%§gsur ed
before washjng m nus the cgncentratiaon neasured after shi ng di vi ded by
Uhe concam( e SHBH ergiered T PIoE C dPaaHF Hisa I ¢ iFieary REPoieR: @Teness f or
various species of each sanple are cal cul ated and the results are shown in
Tabl e 4. V¥beraBleccantesh @b Rebutpxygitianolrisd nergesed Ite 2nivilg. BYerhest eigewic(regidues HANS

CuC6H5N3 CuOC6H5N3 CuCl2H8N6 Sanple 1 70.1 62.5 58.6 85.4
10 cleaning efficiency is achieved for the cleaned wafer. Then, when the content of

2-butoxyethanol in the sample continues to increase, the organic residue cleaning
efficiency toward the cleaned wafer becomes lower. In addition, from the results of
using the cleaning compositions of sample 2 and sample 4 to sample 6, the organic
residue cleaning efficiency of using sample 4 with no phenethylamine is low. As the
15 content of phenethylamine in the sample increases, the organic residue cleaning
efficiency is enhanced. When the content of phenethylamine is increased to 0.5 wt%,
the best organic residue cleaning efficiency is achieved for the cleaned wafer. Then,
when the content of phenethylamine in the sample continues to increase, the organic
residue cleaning efficiency becomes lower. In addition, washing the wafers with
20 sample 7 containing 3,4-dihydroxy-phenethylamine likewise achieves better organic
residue cleaning efficiency. On the other hand, better organic residue cleaning

efficiency is provided for the wafers washing by sample 8 with the potassium salt of
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Sanmple 2 90.5 95.4 99.5 99.1 Sanple 3 90.1 95.0 98.0 98.8 Sanple 4 79.1
80.5 74.2 85.6 Sanple 5 87.9 90.2 88.7 93.4 Sanple 6 90.3 95.0 99.0 98.9
Sampl e 7

DTPA and sample 9 with the ammonium salt of DTPA.
[0055] Based on the above, the best organic residue cleaning efficiency is achieved
by cleaning the wafer with sample 2 containing 2 wt% 2-butoxy ethanol and 0.5 wt%
phenethylamine. Also, sample 7 containing 2 wt% 2-butoxyethanol and 0.6 wt%
5 3,4-dihydroxy-phenethylamine also offers better organic residue cleaning efficiency.
Therefore, using the cleaning composition having the solvent and substituted or
unsubstituted phenethylamine collectively for cleaning wafer can gain the synergic
effects in cleaning organic residues. Further, in the case of using the solvent and the
substituted or unsubstituted phenethylamine collectively, using the cleaning

10 composition containing the potassium salt of DTPA or the ammonium salt of DTPA for
cleaning the wafer also achieve the synergic effects in cleaning organic residues.

[0056] In summary, the cleaning compositions and cleaning methods described in
the above embodiments can achieve better wetting ability and cleaning efficiency for
cleaning the post CMP wafers, so as to effectively remove the organic residues on the

15 wafer(s) and alow the cleaned wafer to have small surface roughness. Further, as the
cleaning composition is basic, the wafer can be effectively cleaned without causing
damages to metal lines of patterned wafer. In addition, as the cleaning composition
does not contain tetramethylammonium hydroxide, the potential operational risks of the
cleaning process can be alleviated.

20 [0057] It will be apparent to those skilled in the art that various modifications and
variations can be made to the structure of the disclosure without departing from the
scope or spirit of the disclosure. In view of the foregoing, it is intended that the
disclosure cover modifications and variations of this disclosure provided they fall within
the scope of the following claims and their equivalents.

25 -15-



90.4 95.7 99.7 99.0 Sanple 8 90.4 95.4 99.5 99.2 Sanple 9 90.5 95.5 99.4
99.1 [0054]Referring to Table 4, fromthe results of cleaning efficiency
measurenents by using the cleaning conpositions of sanple 1 to sanple 3,
sanple 1 with no 2-butoxyethanol offers |ow organic residue cleaning
efficiency for wafer cleaning. 5 Conpared with sanple 1, sanple 2 and
sanple 3 iLvely_containing 2 ww% and 5 wt % of 2-but oxyet hanol, and
sanpl e Z\QE@%I%IIEIMEEH e better organic residue cleaning efficiency for
the wafers cleaned. Further, as the content of 2-butoxyethanol in the

sanpl e i ncr eases.: At HEANHIGLLATMROSHIOS; hgs! eaniag §PMEodti o 69rBRI-S"Becomes enhanced.
When the content of 2-butoxyethanol is increased to 2 w% the best organic
resi due 10 cl earsd hegstedniipol yarmigo-pal year hdxliedcidor a leestanesaléthep@dfer . Then,
when the content of 2-butoxyethanol in the sanple continues to increase,
the organic resigfll@schriasdl vigt, afifdréhans ¥olvawas ed edied floapa gebupedons siheg omes
lower. In addition, fromthe results of using the cl eaning conpositions of

sanpl g 2 apg @@g@l ¢4 to sanple 6, the organic residue cleaning efficiency
of us?ng san%l e 4’ﬁth no phenethylamne is low. As the 15 content of

phenet hyl am ne i e e : I esj,due cl eaning

efficiency is eﬁﬂ%\%@@%@%ﬁlﬁuthﬂé{@r%ﬁﬁ%mtggﬁhm#ﬁg{aa%dne is increased to

0.5 W% the best organic residue cleaning efficiency is achieved for the

cl eaned wafer. THH: when the content of phenet hyl ami ne in the sanple

continues to increase, the organic residue cleaning efficiency becones

| ower. | n additiZnheasieamiggt Rempedtéons a6 tchairedsammpelain? sorwhgreinnghe

3, 4-di hydr oxy- phenet hyl am ne |i kew se achi eves better organic residue

cl eani ng epblyamarepol ycanbdxyd c atillés a bréamal ne perttbaxetioageni ¢ resi due cl eani ng

efficiency is provided for the wafers washing by sanple 8 with the

pot aggi um salt ¢f Thb“clearﬂ’l'gfﬁomgésiﬁé‘rmé lPmall ik ddid anipaieimieadianthe DTPA.
e

[ 0055] Based on t he above, est organic residue cleaning efficiency is

gf E;ﬁ‘éfdagﬁe@%@%ﬁ% %dt@@e@a&&from 4 BrotB BBhS sting" Gt Brhe i afni i Bt OXY
acid, diethylene triamine pentaacetic acid and triethylene triamine pentaacetic acid.

4. The cleaning composition as claimed in claim 1, wherein the salt of the
polyamino-polycarboxylic acid is selected from a group consisting of akali metal

15 salts, alkaline earth metal salts and ammonium salts.

5. The cleaning composition as claimed in claim 1, wherein a content of the
polyamino-polycarboxylic acid or the salt thereof is 0.001 wt% to 10 wt%, relative to
atotal weight of the cleaning composition.

6. The cleaning composition as claimed in claim 1, wherein the solvent is

20 selected from a group consisting of 2-methoxyethanol, 2-ethoxyethanol,
2-propoxyethanol,  2-isopropoxyethanol,  2-butoxyethanol,  2-phenoxyethanol,
2-(2-methoxyethoxy)ethanol, 2-(2-ethoxyethoxy)ethanol, 2-(2-butoxyethoxy)ethanol,
2-isobutoxyethanol, 1,2-propylene glycol, 1,3-propylene glycol, diethylene glycol,

triethylene glycol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1,7-heptanediol,
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phenet hyl am ne. Al so, sanple 7 containing 2 w % 2-but oxyethanol and 0.6 w %
5 3, 4-di hydroxy- phenet hyl am ne al so offers better organic residue cleaning
ef ficiency. Therefore, using the cleaning conmposition having the sol vent
and substituted or unsubstituted phenethylam ne collectively for cleaning
waf er can gain the synergic effects in cleaning organic residues. Further,
in the case of usin sol vent and the substituted or unsubstituted
phenet hyl aﬁi%@”@rw"%&g%@ﬁ‘ﬁo'@@ﬁH&'Y%‘é@ﬁ*@%ﬁ? 'ng 10 conposition contai ni ng
t he potassium salt of DTPA or the ammoni um salt of DTPA for cleaning the
waf er al so achi evdhegteaigeoginesiépn e ckaimed i) daif AgWbergna eoieryia e .

[ 0056] I n summary, the cleaning conpositions and cl eani ng net hods descri bed
i n the abosdvenbmdOdht witkato dOhivtSoe reetivertonet tofahgwvelghtl iof ythandearirgani ng
efficiency for cleaning the post CW°P wafers, so as to effectively renove
the organi eompsditites on the 15 wafer(s) and allow the cl eaned wafer to
have smal| surface roughness. Further, as the cleaning conposition is

basi cg the waferg a8 c%ﬂﬁ%ﬁ@?bﬁﬁéﬂ g%ﬂ&ﬁi@%‘éfeﬁrﬁ%%vh&%ﬂh@%%%@@ét to

metal |ines of patterne n Ition, as e cleaning conposition

does not c I t ' X| 1.al erational

i aks of ¢ ROyl R s RETR L Ay Feor BB TP R B
apparent to those skilled in the art that various nodifications and
variations can be nade tg the sgfucture of the disclosure wthout departing
fromthe scope or spirit |6f the|disclqgure. In view of the foregoing, it is
i ntended that the disclogure coyer noqjfications and variations of this

di scl osure provi déd\t hey el |~ ™Nj agcope of the follow ng clainms and
t heir equivalents. 25 HAT 1S JLAIMED'NS: 1. A cl eaning conposition,

t he cl eani ng conposit I Si at | east one pol yam no- pol ycarboxylic
acid or at |east one-s per eof ; Rat | east one sol vent, wherein the
solvent is select® fromya group consisting 50f glycols; and at |east one
substituted or unsubstityted phenethyl am ne; and water. 2. The

cl eani ng conposition as Rgained inclaiml, wherein the

pol yam no- pol ycarboxylic acid is a triamne pentaaggfu£(pci d. 103. The

cl eaning conposition as clainmed in claim2, wherein the triam ne
pentaacetic acid is .selected froma _gro consi sting of ethylene triam ne
pent aacetic aci d‘!heﬁ"?'@tef??y%@né‘*'t%i’ &6 ﬁg %‘éﬁ?wﬁr@&ap@ '%lf%pan%mﬁy%w‘ﬁ@gﬁm%ne
triam ne pentaacetic acid. 4. The cl eaning conposition as cl ai ned
in clai m1pMbeyiedBud, 2R A8 brdb o BeyBRkyar)iNgoRe! ycarboxylic acid is
selected froma group consiSting of "al kal1” netal 15salts, alkaline earth
met al,4sal ts and | LY " e Gl [ 0, L L S
clai%gd in c|ai§??$8%k%ﬁ@§%%§ﬁP8H %ﬁ?cgﬁ“?%g‘%§P§§2Wﬁ%?§5¥§@§?ﬁé§3P$c aci d
or the salt thereof is 0.001 wit%tp 10 wt % atjve 1o total weight of
Che ol ean SPLBRSDEr higRattoted Prehéshygming s’ o bl AtdeOclible fdvelS &' med
inclaiml, wherein the solvent is 20 selected froma group consisting of
2- met hoxy et@iansd ghtaf herdegnittheaianositnpr opoxyet hanol , 2-i sopr opoxyet hanol ,

2- but oxyet hanol , 2- phenoxyet hanol, 2-(2-nethoxyet hoxy) et hanol

2- ( 2- et hoxyet hoxly)) €hédeanhing 2erhpedtivross/eéinedyh etarariovhetzin a cbnteabof éhdnanol |

1, 2- propyl ene glycol, 1, 3-propylene glycol, diethylene glycol, triethylene
glycol, 1, {vawtanedi @i tb Dopent wmedirakiivd t6- Aayanedéght of . the h@giramgedi ol |
-16- 2, 3-di net hyl-2, 3- but anedi ol and derivatives thereof. 7. The

cl eagkng ¢ Ltdon as claimed in claim1l, wherein a content of the
solvgﬁt ise@Bg§%ﬁ9f96to 10 wt% relative to a total weight of the cleaning
conposi tion.

11. The cleaning composition as claimed in claim 1, wherein a pH value of
the cleaning composition is 8~12.
12. A cleaning method, comprising:

using the cleaning composition of claim 1 to clean awafer.
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58. The cl eaning conposition as clainmed in claim1, wherein the substituted
or unsubstituted phenethyl am ne includes a conpound represented by Formul a
(1): Formula (1) wherein R2, R3, R4, R5, R, R and RN are each

i ndependent |y hydrogen, a hydroxyl group, an al kyl group or a hydroxyal kyl
group. 109. The cl eaning conposition as clainmed in claim1, wherein a
content of the substituted or unsybstitu enethylammne.is 0.001 wt%to
10 w0 rel attva ShaMASEE BaA R DA BN SRS H SRy hg e Weter

10. The cl eaning conposition as clainmed in claim1, wherein a content of
the water PHErRENRIMINGshewi cpbmegipanicat polighingdotiae wafebt al  wei ght of the

cl eani ng 15conposi tion. 11. The cleaning conposition as clained in
claim1l1l, wherein a pH value of the cleaning conposition is 8-12.

12. A cl eaning nmethod, conprising: using the cleaning conposition of claim
1toclean a wafer. -17- 13. The nmethod as clainmed in claim 12,
further conprises cleaning the wafer after perform ng chem cal nechanical
polishing to the wafer.



