AClI DI C POST- CMP CLEANI NG COVPOSI TI ON BACKGROUND OF THE
I NVENTION 1. Field of the Invention [0001] The present
invention generally relates to a cl eaning conposition,
and nore particularly to an acidic cleaning
conposition that is useful for renoving the
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chem cal nechanical polishing (CWP) process. 2. The
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ocess have been described in prior art. The
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cl eani ng conpositions: U S. Patent No. 7,208, 049
di scl osed a cl eani ng conpodition containing one or
nmore surfactants that are used to reduce the nunber of
defects in the manufacture of sem conductor devices.
U S. Patent No. 6,627,546 disclosed a fluoride-free
aqueous cl eani ng conposition containing a dicarboxylic
acid and/or salt thereof U S. Patent No. 7,087,564



wettability of the acidic post-CM cleaning
conposition to the wafer surface, and controls the
etching rate of copper. 100101The aci di ¢ post- CVP

cl eani ng conposition of the present invention further
conpri ses tetranethylannnniun1hydroxide amoni um
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Preferred salts include the alkali netal, alkallne
earth netal and amonium salts. The
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in an anount from0.001 to 10% by wei ght, and
preferably from 0.0025 to 5% by wei ght, based on the
total weight of the acidic post-CW cleaning
conposi tion.



100191Exanpl es of hydroxycarboxylic acids useful in
the present invention include malic acid, tartaric
acid, lactic acid, and citric acid. The preferred

hydr oxycarboxylic acid is citric acid. Preferred salts
include alkali netal, alkaline earth netal and
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{0008] To achieve the foregoing objective, the present invention provides an
acidic  post-CMP  cleaning  composition  comprises  at  least  one
polyamino-polycarboxylic acid, or salt thereof; at least one hydroxycarboxylic acid,
or salt thereof; and the remainder being substantially water. The acidic post-CMP
cleaning composition has a pH of | to 5, and is useful for removing the contaminants,
especially the metallic and non-metallic particulates from the wafer surface afler a
CMP process.
{0609} The acidic post-CMP cleaning composition of the present invention

further comprises at least one surfactant. The surfactant serves to enhance the
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wettability of the acidic post-CMP cleanimg composition to the wafer surface, and
controls the etching rate of copper.

{0010] The acidic post-CMP cleaning composition of the present invention
further comprises  tetramethylammonium  hydroxide, ammonium hydroxide,
tetrabutylammonium hydroxide, tetraethylammonium hydroxide,
benzyltrimethylammonium  hydroxide,  dimethyldiethylammonium  hydroxide,
tetrapropylammonium hydroxide, phosphazenes (such as BEMP), or amines (such as
trimethyamine),

[0011] Advantageously, the acidic post-CMP cleaning composition of the
present invention can effectively and efficiently remove the contaminants, such as
abrasives, metal complexes, and organic compounds, from the wafer surface after a
chemical mechanical polishing (CMP) process while alleviating the problem of wafer
surface roughness.

[0012] The foregoing and other objects, features, aspects and advantages of the
present invention will become better understood from a careful reading of a detailed

description provided herein below.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] A better understanding of embodiments of the present invention can be
obtained from the following detailed description.

[0014] Before describing the details of the various preferred embodiments of this
mvention, some of the terms that are used herein will be defined.

[0015] The term "wafer" as used herein refers fo the wafer used in
microelectronic devices and integrated circuit devices. The term “"contaminant” as
used herein refers to the reaction by-products, metal residues, and chemicals existing

in the CMP slurry. The term "dielectric layer" as used herein refers to the dielectric
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layer having a diclectric constant less than 3.5, such as organic polymer containing
silicon, organosilicate glass (OSG), tetraethylorthosilicate (TEOS), fluorinated silicate
glass (FSG), silicon dioxide, and/or carbon-doped oxide (CDO) glass.

[0016] The acidic post-CMP cleaning composition of the present invention
comprises at least one polyamino-polycarboxylic acid, or salt thereof, at least one
hydroxycarboxylic acid, or salt thereof, at least one surfactant; and the remainder
being substantially water.

[0017] The pH of the acidic post-CMP cleaning composition of the present
invention is adjusted to a pH of from 1 to 5, and preferably from 2 to 4 using
ammonia water or teframethylammonium hydroxide, and the pH of the acidic
post-CMP cleaning composition is measured with the glass-reference electrode-pH
meter assemblics,

[0018) Examples of polyamino-polycarboxylic acids useful in the present
invention include moncamino-polycarboxylic acid, diamino-polycarboxylic acid,
triamino-polycarboxylic acid, and the like, The preferable polyamino-polycarboxylic
acid is triamino-polycarboxylic acid, and more preferable is triamine pentaacetic acid,
such as diethylene triamine pentaacetic acid. Preferred saits include the alkali
metal, alkaline earth metal and ammonium salts. The polyamino-polycarboxylic
acid and/or salt is present in an amount from 0.001 to 10% by weight, and
preferably from 0.0025 to 5% by weight, based on the total weight of the acidic

post-CMP cleaning composition.

{00197 Examples of hydroxycarboxylic acids useful in the present invention
include malic acid, tartaric acid, lactic acid, and citric acid. The preferred

hydroxycarboxylic acid is citric acid. Preferred salts include alkali metal, alkaline
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aﬂLFF@%@HE%O%@ﬁﬁ@@ﬂﬂ$ﬂbm¥%ﬂ@kness of copper film before
wash and the thickness of copper filmafter wash is
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2. EXAMPLE 2 [0029] The procedure of Exanple 1 is
[Y2dkat efiivereidistposhal P shesping compesitine dreipreptisddind the weight
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[ 0030] The procedure of Exanple 1 is repeated except
that sanple 3 is used instead of sanple |I. The
nmeasured val ues are shown in Table 2. EXAMPLE 4

[0031] The procedure of Exanple 1 is repeated except
that sanple 4 is used instead of sanple I, and two 8"
Cu bl anket wafers instead one. The nmeasured val ues are
shown in Table 2. EXAMPLE 5 100321The procedure of
Exanple 1 is repeated except that sanple 5 is used

i nstead of sanple 1, and two 8" Cu bl anket wafers

i nstead one. The neasured val ues are shown in Table 2.
Table 2 6




XRF 5-poi nts average value Before wash After wash
Difference in Cu filmthickness Sanple Wash tine
(brush box 1) Wash time (brush box 2) Cu film

thi ckness (A)) Cu filmthickness (A) Cu loss rate
(AAmn) 1 30 sec 20 sec 2160.48 2145,86 17.544

Table 1
Citric b{e;:Lzl;ﬁ, Lauryl- Secondary
Lo | DTPA | ehZen WYY 1 aleohol  |TMAH Surface  |Contact
Sample| acid o, | Sulfonic | sulfonate | | o pH ;
or | WL : cthoxylate, | wt% tension | Angle
wi% acid, wi% wt% o
wi%
1 8 0.2 0.5 0 0 0 1.6 44.7 25
2 8 0.2 0.2 0.2 0.2 0 1.6 274 25
3 8 0.2 0.2 0.4 O 0 1.6 35.8 25
4 ] 0.2 02 0 0.4 0 1.6 269 25
5 8 0.2 0.2 0 0.4 3 37 26.8 25
*ITPA: Dicthylene triamine pentaacetic acid
TMAH: Tetramethyl ammonium hydroxide
[0025] Contact angle is a quantitative measure of the wetting of a solid by a

liquid. The contact angle of each sample listed in Table 1 is determined by the
following steps: (a) one drop of each sample is dropped onto the Cu wafer; (b) the
image of the sample drop on the Cu wafer is captured with a high speed CCD; and (c)
the captured images are analyzed with computer software.

[0026] The surface tension of each sample listed in Table 1 is determined by the
following steps: (a) each sample was diluted with 39 folds (by weight) of DI water
first; (b) one drop of each diluted sample is dropped by a syringe, and the drop falling
process was recorded by a CCD camera; (c) the image of the drop held at the syringe
tip just before falling down is captured; and (d) the captured image is analyzed with
computer software.

[6027] The following tests are conducted to evaluate the cleaning performance
of samples 1 to 5 listed in Table 1: 1) the rate of copper loss (or dynamic etching rate)
of Cu blanket wafer; 2} Static etching rate of Cu blanket wafer; 3) copper residues on
FSG blanket wafer; and 4) 1H-benzotriazole residues and copper oxide residues on
Cu blanket wafer.

Rate of conper loss




2 30 sec 20 sec 2162.16 2146.76 18.48 30 sec 20 sec
2170, 32 2151.2 22.944 3 30 sec 20 sec 2164.06 2147.88
19.416 4 30 sec 20 sec 2172.72 2157.02 18.84 30 sec
20 sec 2148.4

EXAMPLE t

[0028] One 8” Cu blanket wafer with thickness of 2000 A is delivered through
the inside of an Ontrak post CMP brush box (Lam Research, CA USA), and the §8” Cu
blanket wafor is flushed (or washed) with sample 1 of Table 1 at a rate of 300 ml/min
while passing through two brush boxes (brush box 1 and brush box 2) disposed inside
of the post CMP brush box, and the wafer passes dircctly from one brush box through
the other. The wafer is washed while passing through the two brush boxes with a total
time of 50 scconds (30 seconds wash inside brush box 1, and 20 seconds wash inside
brush box 2 ) and then is dried. The change of copper film thicknesses at five sites on
the wafer before and after wash is measured using a X-ray Fluorcscence Spectrometer
(XRF), and the five values of thickness difference (at five sites) are averaged. The
difference between the thickness of copper film before wash and the thickness of
copper film after wash is associated with the rate of copper loss {or dynamic etching

rate). The measured values are shown in Table 2.

EXAMPLE 2

[0029] The procedure of Example 1 is repeated except that sample 2 is used
instead of sample 1, and two 8" Cu blanket wafers instead one. The measured values
arc shown in Table 2.

EXAMPLE 3

[6030] The procedure of Example | is repeated except that sample 3 is used

instead of sample 1. The measured values are shown in Table 2.

EXAMPLE 4
[0031] The procedure of Example 1 is repeated cxcept that sample 4 is used
mstead of sample 1, and two 8” Cu blanket wafers instead one. The measured values

are shown in Table 2.



2139.78 10.344 5 30 sec 20 sec 2168.18 2157 13.416 30
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[ 0086] The, prioeedurle ab skxanpherdni s| nepeat ed 18xeep
t hat sanp Useq, tstead; of - samte—t-TT
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30 sec 20 sec 2148.64 2137.58 13.272
[0033] From Table 2 it knows that the rate of copper loss is low for any one of

the samples 1 to 5, and it means that the wafer surface roughness only increases a
little bit after cleaning the wafer with the acidic post-CMP cleaning compositions of
the present invention (i.e. samples 1 to 5 listed in Table 1). Table 2 also shows that the
rate of copper loss when using sample 1, 4 or 5 is lower than the rate of copper loss
when using sample 2 or 3, and consequently it shows that the rate of copper loss can
be adjusted by using different surfactants and different pH values of the acidic

post-CMP cleaning composition.

Static etching rate




EXAMPLE 9 [0037] The procedure of Exanple 6 is repeated
except that sanple 4 is used instead of sanple 1. The
nmeasured val ues are shown in Table 3, EXAMPLE 10

[ 0038] The procedure of Exanple 6 is repeated except
that sanple 5 is used instead of sanple 1, and two 8"

%Ampfﬂﬁkéet wafers i nstead one. The neasured val ues are
Table 3. Table 3 XRF 5-poi nts average

e ping After dipping Difference in Cu
M‘ﬁnh.@ ‘E gls'ﬁﬁ af@f Whh@dﬁewﬁw \ris et jn aqail filled
filmthi ckness | mthickness (A) Static
%thcsr‘ﬂnﬁlﬁl Pkéctdén (Iﬂil‘n—? H)' 4111% Then, the wafer is rinsed with deionized water and

dried after dipping. The change of copper film thicknesses at five sites on the wafer
before and after dipping is measured using a X-ray Fluorescence Spectrometer {(XRF),
and the five values of thickness difference (at five sites) are averaged. The difference
between the thickness of copper film before dipping and the thickness of copper film
after dipping is associated with the static etching rate of copper. The measured values

are shown in Table 3.

EXAMPLE 7
[6035] The procedure of Example 6 is repeated except that sample 2 is used
instead of sample 1, and two 8” Cu blanket wafers instcad one. The measured values

are shown in Table 3,

EXAMPLE 8

{0036] The procedure of Example 6 is repeated except that sample 3 is used
instead of sampie 1. The measured values are shown in Table 3.

EXAMPLE 9

[0037] The procedure of Examplc 6 is repeated except that sample 4 is used
instead of sample 1. The measured values are shown in Table 3,

EXAMPLE 10

[0038] The procedure of Example 6 is repeated except that sample 5 is used
instead of sample 1, and two 87 Cu blanket wafers instead one. The measured values

are shown in Table 3.
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4 hrs 1366.28 1013.32 1.47 2 4 hrs 1367.04 977.88 1.62
4 hrs 1439.54 1088.18 1.46 3 4 hrs 1465.08 1034. 38
1.79 4 4 hrs 1899.58 1504.36 1.65 5 4 hrs 1488. 08
1302. 22

Table 3
XRF 5-points average value
Difference in
Before dipping | After dipping Cu filim
thickness
L Cu film Cu film Static etching
Dipping time . _ . ,
Sample (in pail) thickness thickness rate
(A) (A) (A/min)
1 4 hrs 136628 1013.32 1.47
) 4 hrs 1367.04 977.88 1.62
4 hrs 1439.54 1088.18 1.46
4 hrs 1465.08 1034.38 179
4 4 hrs 1899.58 1504.36 [.65
5 4 hrs 1488.08 1302.22 0.77
4 hrs 1451.76 1262.3 0.79
[06039] From Table 3 it knows that the static ctching rate is low for any one of

the samples 1 to 5, and it means that the wafer surface roughness only increases a
little bit after dipping the wafer into the acidic post-CMP cleaning compositions of
the present invention {i.e. samples 1 to 5 listed in Table 1). Table 3 also shows that the
static ctehing rate when using sample | or 5 is lower than the static etching rate when
using samplc 2, 3 or 4, and among them, sample 5 is the lowest one. Consequently, it
shows that the static ctching rate of copper can be adjusted by using different

surfactants and different pH values of the acidic post-CMP cleaning composition.

Copper residues on fluorinated silicate plass (FSG) Film

EXAMPLE 11

[0040] A Cu-riched polishing pad surface is prepared by respectively polishing
two 87 Cu blanket wafers on a Mirra Polisher (Applied Materials, USA) for 60 seconds
tor cach one. The polishing pad conditioning is tumed off during the polishing process

in order to retain more Cu residues on the polishing pad. Then, one FSG blanket wafcr



0.77 4 hrs 1451.76 1262.3 0.79 100391From Table 3 it

knows that the static etching rate is |ow for any one

of the sanples 1 to 5, and it neans that the wafer

surface roughness only increases a little bit after

di pping the wafer into the acidic post CNP cleaning
ositio of the re ent_invention (i.e.
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tatic e ching rate when using sanple 1 or 5 is |ower
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4, and anong them sanple 5 is the | owest one.
‘@é*h%qkaréﬁ@lrcy ofiGu wpidues froratthe Ra-rishest padisking i Pubsyeendlf,
ger can be adjusted by using different surffictants
1351?3‘1% diblmaptamtcrprnizalings! with Cheesabipdisclepostd @vRgh the inside
cl eani ng conposition, Copper residues on fluorinated
i dni @rdtad yhaSKIP (HFESG) boki (LomEXAMRLE QA USO040KALCHS Gibddidek
pol i shing pad surface is prepared by respectively
gt is Hliustgd t(ovow 8hedGuwvitl aulpdd 1 WATEHS [ ana datdvbt 3@ RRhinshigre
(Applied Materials, USA) for 60 seconds for each one.
phlaéngoitougin tthblpﬂd)(ﬁr@@@)hﬁshQ:ﬁk NGl SrubMbNED @dpbscd WidRD T the
the polishing process in order to retain nore Cu

Okdues CMP Lhsh PRk] shi A Rad: pﬂé@sﬂdlr&ﬂg i onB | ARk Slox
wafer with dianmeter of 200 nmis pol i shed on the sane
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r ost CWMP, brus and the wafer
"r?g% By 3% BB praih: B5 e %ﬂd&f@wt@%@vet%rm
fer is hed whi |l e passi ng through
St*rré’frkﬁgs&lr @glﬁwra‘avgsalm%%@ ghchife {4 B¢ sImeynda dghes
and then is dried. The Cu residues on the three sites
fANBG: bk anket wafer are detected by a tota
reflection X-ray fluorescence (TXRF) spectroneter. The

[b0ange sirheprRERyt QEBLRAp@LI 1R §IcaC@RE &t HRPLERRD
(O g) 8; ﬁﬁrlegt fronr%he mafgﬁdcentg%trepgggg%%gg y

idsBhd G sarrﬁ‘;'fhdl Ghe [HEHJu'r&thhIcE Qn 9}1&911 FaBfe £ ent er
represented by (-87,0), respectively he Cu Ka
intensities over the three sites of the FSG bl anket
Eae¥PLAlE neasured, and the results are shown in Table
4. EXAMPLE 12 [00411The procedure of Exanple 11 is
[4Mpbat edhepwspturt hExzapipllé i@ résatad egkapn e sahpdd 3 is used
sanple 1. The neasured val ues are shown in Table 4.
IEXAN/PLENDE: [. 004 2kThedprebee duerseowef inBoaiepl. e 11 i s
repeated except that sanple 3 is used instead of
. ‘ The nmeasured val ues are shown in Table 4.
E%%%@bﬁékﬁ4 [0043]The procedure of Exanple 11 is

4 is used instead of

[‘L"gﬁﬁat I bt S0Pt TS reu b Rt e el ds vsed

instead og' samp?c 1. The measured values are shown in Table 4.
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100441The procedure of Exanple 11 is repeated except
that sanple 5 is used instead of sanple 1. The
neasured val ues are shown in Table 4. Table 4 Sanpl e
Cu- Ka intensity atons/cn2 x re" (-87,0) (0,0) (87,0)
10009000.013000.0240020050

EXAMPLE 15
10044] The procedure of Example 11 is repeated except that sample § is used

instead of sample 1. The measured values are shown in Table 4.

Table 4
Cu- Ko intensity x 10"
Samplc , 2
atoms/crn
(-87,0) | 0,0) | (87,03
1 0 0 0
2 0 0 0.01
3 0 0 0.02
4 0.02 0 0
5 0 0 0
[0845] From Table 4 it knows that there is no detectable Cu Ko radiation on the

FSG blanket wafer after the FSG blanket wafer is washed with samples 1 to 5 listed in
Table I. Therefore, it proves that the copper residues remaining on the FSG layer after
a CMP process can be effectively removed prior to subsequent processing of the wafer
in order to avoid degradation in device reliability and to avoid the introduction of

defects which reduce the manufacturing process yield.

BTA and copper oxide residues on Cy Film

EXAMPLE 16

[004 6] a 87 Cu blanket wafer is polished at a Mirra polisher using a polishing
pad and slurry containing 100 ppm of 1H-benzotriazole. Pad conditioning and
deionized water rinse is turned off during the polishing process in order to retain more
polish residues on the polishing pad. After that, the Cu blanket wafer is dipped into a
0.3wt% BTA solution for 30 scconds. The Cu blanket wafer is now contaminated with an
abundance of BTA, copper oxide, organic oxide residues, and etc. Subsequently, the
Cu blanket wafer contaminated with various residues is delivered through the inside of

13



0 [0045] From Table 4 it knows that there is no
detectable Cu Ka radiation on the FSG bl anket wafer
after the FSG bl anket wafer is washed with sanples 1
to 51listed in Table |I. Therefore, it proves that the
copper residues remaining on the FSG | ayer after a CWP
rocess ca e effectively renoved prior to subsequent
RSV AL IR A e SRR A
I.n device reliability and to avoid the introduction of
fariet vafondh ethed dgurcshed evikeamplict of fahly 1prt gaeis of §9lmbiwmin
BTA and copper oxide residues on Cu Film EXAMPLE, 16
¥ bibusEngthraogh by abieet bavgs &rushdopd dnd hagh hex 3) dgnosal inside
polisher using a polishing pad and slurry containi ng
AGoe phidIP brashibobeard dha walzopamses Fadetydinoi bicomishgbaaniough
dei oni zed water rinse is turned off during the
hobihshilhgwpicos esshddnvioledarsitgihreet@ile twobauspobics With a total
resi dues on the polishing pad. After that, the Cu
thhank#l scoafde (30 scahidppash 1n8ide heush H3W %nB DA ss@nud Wesh ifi@dec
30 seconds. The Cu bl anket wafer is now contam nated
twirdhboar )ahd adanceicafl Tiieh the CRRMNEY orDtkE A8 blafkd dRiLard YbtelRed
resi dues, and etc. Subsequently, the Cu bl anket wafer
wontiafioTati@d swbohBaryabih QUSs bRLGHES: [1OESINIYES&te and atter
through the inside of an trak post CMP brush box
did-amsReReRy ehuits GR sHSM in BiREL ¢ he contam nated Cu
bl anket wafer is flushed (or washed) with sanple 1 of
Table 1 at a rate of 300 m/mn while passing through
EXWOMBIHH boxes (brush box | and brush box 2) disposed
i nsi de of the post CMP brush box, and the wafer passes
(@947% ct | yiherrovpcdie ofxstrplsold shepuath dxbept diahexnplTHeas used
wafer is washed while passing through the two brush
iptsed i winhe & Thomadasuredrealofs «BGhswo antidl( 30 seconds wash
i nsi de brush box I, and 20 seconds wash inside brush
E%%% %1} @nd then is dried. Then, the residues on the
%ﬁanket waf er are detected by a tine-of-flight
19
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e s RaRRE R SRRE T Pl sl p ot B
BARELL ]
FEpdal il
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sanple 1. The neasured val ues are shown in Table 5.
EXAMPLE 18 100481The procedure of Exanple 16 is

repeat ed except that sanpheleS is used instead of

| Tha. . -ppasiic feessant.i
CIIe LI

sanpl-e—h—The-rnpasured-val-ues—+f-of csi-ducs
;l?eegﬁ%‘ﬁiovm Mass 14 PEILE ‘%t}t%a%” Regoaﬂéﬁﬁ%’p o GjoNEts RS
p&AK M 7 p‘glfu mt SCIBEF qrecaRIg A tngcleRing W thar £160) Wilth| ng
wi-th-sanpl 871 | CSalRed at4dre £ eaniFHBPIGt h sANEPE 54
CCBRTt%1ss ter _cleaning with sapmple 5 Conner oxi des
Cu 63 50663 40218 46025 35897
CuQ 79 38895 79723 052843 71736
CuOH, 80 58919 165192 176636 150121
CuO,H, 96 4784 229070 258944 223517
Organic oxides
CaH:O, 73 65593 35738 41361 33473
CiH< O, 39 56312 4059 2975 1659
BTA
CeHsN, 118 930966 69573 3599() 1647
CuCeH;sN; 182 25106 1532 995 352
CuOCgHN:| 198 63797 3340 1805 249
CuC 2 HyN, 299 404958 252 1535 64
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Cu 63 50663 40218 46025 35897 CuO 79 38895 79723 92843
71736 CuOH, 80 58919 165192 176636 150121 CuQ®2H, 96
40784 229070 258944

[0049] From Table 5 it knows that copper oxide, organic oxide, and especially
BTA residues are effectively removed after the Cu blanket wafer is washed with
samples 1, 4, or 5 listed in Table 1 after a CMP process. It is worthy of note that the
removing rate of BTA residues can reach 95% and more when the acidic post-CMP

cleaning composition of the present invention is used.

[0056] The advantages of the acidic post-CMP cleaning composition of the
present invention are that: 1) the copper oxide, organic oxide, and BTA residues on
the Cu layer of the wafer, and copper residues on the dieleetric layer (such as FSG
layer) of the water are effectively removed after the wafer is washed with the acidic
cleaning composition of the present invention after a CMP process; and 2) the
dynamic etching rate and the static rate of Cu are very low after the wafer is washed
with the acidic cleaning composition of the present invention after a CMP process,
and thereby the wafer surface roughness only increases a little bit after such a washing
{or cleaning) process, so that the subscquent processes (such as thin layer deposition,

photolithography, and etc.) can be carried out in the best possible manner..

(0051} Although the present invention has been described with reference to the
preferred cmbodiments, it will be understood that the invention is not limited to the
details described thereof. Various modifications have been suggested in the foregoing
description, and others will oceur to thosc of ordinary skill in the art. Therefore, all
such modifications are intended to be embraced within the scope of the invention as

defined in the appended claims.



1.

223517 Q zani c oxides C3HSO, 73 65593 35738 41361
33473 C3HSO3 89 56312 4059 2975 1659 BTA C6HAN3 118
930966 69573 35990 1647 CuC6H5N3 182 25106 1532 995
352 Cu0OC6115N3

WHAT IS CLAIMED IS:

An acidic post-CMP cleaning composition comprising:

at least one polyamino-polycarboxylic acid, or salt thereof’

at least one hydroxycarboxylic acid, or salt thereof}

at least one surfactant; and

the remainder being substantially water,

wherein the acidic cleaning composition has a pH of 1 to 5.

The composition according to claim 1, wherein the polyamino-polycarboxylic acid
is selected from the group consisting of monoamino-polycarboxylic acid,
diamino-polycarboxylic acid, and triamino-polycarboxylic acid.

The composition according to claim 1, wherein the polyamino-polycarboxylic acid
is triamine pentaacetic acid.

The composition according to claim 3, wherein the triamine pentaacetic acid is
diethylene triamine pentaacetic acid.

The composition according to claim 1, wherein the salt of the
polyamino-polycarboxylic acid is selected from the group consisting of aikali
metal, alkaline earth metal and ammonium salis.

The composition according to claim 1, wherein the polyamino-polycarboxylic acid
1s present in an amount from 0.001 to 10 % by weight based on the total weight of
the acidic post-CMP cleaning composition.

The composition according to claim 1, wherein the hydroxycarboxylic acid is
selected from the group consisting of malic acid, tartaric acid, lactic acid, and citric

acid.
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198 63797 3340 1895 249 CuCl2HBN6 299 40958 252 155 64
[ 00491From Table 5 it knows that copper oxide, organic
oxi de, and especially BTA residues are effectively
renmoved after the Cu blanket wafer is washed with
8. sanpd esmposittbn Acoilg & @&ind 0, JALeR the 3bk OF 1R @ﬂro:gicarboxylic
rdte

process. It is worthy of note that the renoving

of , B’ L AUesn 9 r .he acidic
po%ctﬁ! Sre}:egtegam né@%@%@gﬁ%@ﬁ%%@ Ig?téf; gﬂﬁah?en%aéﬁ} gzt and
is used. 100501The advantages of the acidic post-CwW
claéglﬁfnﬁlamc osition of the present invention are

tE@%: 1) the copper oxide, organic oxide, and BTA _

r ed§ goweogHoR mecedingalpeelagn Lhwhepgiretthe Ardrowopapleaxylic acid is
residues on the dielectric |layer (such as FSG | ayer)
ofresdné imart emoantelresh et iov20% byescigktchaaéd en thchwtalafedght of the
is washed with the acidic cleaning conposition of the
pacidie postiCMerldanthgabh@osiioMP process; and 2) the

dynam c etching rate and the static rate of Cu are

10VEkcdn®WsAfoh @t cdriBmg M EBIm 1 SwhBShEd e Wil id R G fﬁl‘fér?% grr noa{lionic.

cl eani ng conposition of the present I nvention a

1 . th f f ough
1150 BB R ARralEloP i) £y 1B A GaR HRE drom the
(e 31 P s e 86 HIBHDoBIRBE I DR GG lky e acid

etc.) can be carried out in the best possible manner.
[0E53ucaingtse Zgtmineethpresydonic i apidbnnomonyhelst selfate, and secondary
described with reference to the preferred enbodi nents,
idlcaliol thbeylamder st ood that the invention is not
limted to the details described thereof. Various

1271068 Eorapdsitns a&amnﬁetsrblﬁﬁgqsé%&%ih Nhé R hQRRIR! Asent in an
description, and others will occur to those of

[aar ' [ enard .;.Jh or.e,..al l such -

R o .01 0 1P o0 GhejelOBASED P vl SHERof s acidic
S%P@ﬁ%ﬁfithe i nvention as defined in the appended
PR e CIGHENEE FERYSINED 1S 1. An acidic post-CWP

cl eani ng conposition conprising: at |east one

13. lplcﬂey agd gy %E&?d‘iﬁ%i Cio@Ciflhy OFy S aflu}th%lh e E(ﬁgéfisi | ope  of

east one hydroxycarboxylic acid, or salt t eofs;

I t . and . [ .bei .
(b B B AR AR EHE INRERE L Bkoyytammoniu
Hof,1 to. 5. onposi t.i on

glggg()%s e:,] 'é&?aglﬂgzﬁaaﬁﬁgal}mm%c}rgpﬂe{ hérizyilt-it}r%eﬁmy ammonium hydroxide,
pEl ] no- pol ycarboxylic acid is selected fromthe ]
&ﬂ%é‘@%&ﬁ@ﬁé@%ﬂ@ nOREENIH- polepapiopphymaniygi d, hydroxide,

di am no- pol ycar boxylic acid, and

Phpshprmepsing @aringsxyl i ¢ acid. 3. The conposition
according to claim1, wherein the

pol yam no- pol ycarboxylic acid is triam ne pentaacetic
aci d.
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4. The conposition according to claim 3, wherein the
triam ne pentaacetic acid is diethylene triam ne
pentaacetic acid. 5. The conposition according to
claim1l1l, wherein the salt of the

pol yanai no- pol ycarboxylic acid is selected fromthe
Ag@BDECcBﬁSTsCMB OLEANBENG geMPOSI'REbiNne earth net al
and anmonium salts. 6. The conposition according to
claim1, wherein the pol yam no-pol ycarboxylic acid is
present in an anmount from 0.001 to 10 % by wei ght
based on the total weight of the acidic post-CwW
ARSERAGHOE GioISCLOSURE The conposition according to
claiml, wherein the hydroxycarboxylic acid is

sel eﬁnedlcfd[oo npdsheMpr Oct:lparﬁiQ{lSL(ﬁrﬁpoBﬂo@f iitkdes A€T Bhast  one
tartaric acid, lactic acid, and citric acid. 8. The

pEIPBSipbl R b&GLO MGIdNGr §0t tﬁbx@bﬁnaﬂlea%% %‘Ty&lokﬁﬁr%%ﬁc kg,
t he hydroxycarboxylic acid is selected fromthe group

oiC 0418 itk doRGarl 1| KAhinddreb@hg s@skaliliNewaRl the"RiAl clﬁjlgx ng
cl al

ammoni um sal ts. 9. The conmposi tion according to

cokapodiBheildd HBBIAYAERHRYGAT BAY WL Lem cIQgr?%e&%i%éogilti%H

anount from 0.05 to 20% by MEIg t ase

[ cl.eanin 0
P s 1 A SRR RIS SR e e
nionic. 11. The conp03|t|on
Mg%%éﬂﬁﬁﬁg%?%ﬁgﬁ&h%ﬂ%ﬁl %#Mm%‘?ﬁ% surfactant is
sel ected fromthe group consisting of al kylsulfonic
aci d, al kyl benzenesul fonic acid, alkylsulfuric acid,
sul fosucci nate, 2-am noet hanesul foni c acid,
nonoxynol-4 sul fate, and secondary al cohol ethoxyl ate.
12. The conposition according to claim1, wherein the
surfactant is present in an anount from0.001 to 10%
by wei ght based on the total weight of the acidic
post- CMP cl eani ng conposition. 13. The conposition
according to claim1, further conprising one of
t et ranet hyl ammoni um hydr oxi de, anmoni um hydr oxi de,
t et rabut yl ammoni um hydr oxi de, tetraethyl anunoni um
hydr oxi de, benzyl tri met hyl ammoni um hydr oxi de,
di met hyl di et hyl anmoni urhydr oxi de, t et r apr opyl ammoni unhy
dr oxi de, phosphazenes, and am nes. ACI DI C POST- CvP
CLEANI NG COVPCOSI TI ON ABSTRACT OF THE DI SCLOSURE
An aci di c post-CW cl eaning conposition includes at
| east one pol yam no- pol ycarboxylic acid, or salt
thereof; at |east one hydroxycarboxylic acid, or salt
t hereof and the remai nder being substantially water.
The aci dic cl eaning conposition also includes a
surfactant. The acidic post-CWVP cl eaning conposition
has a pHof | to 5 and is useful for renoving the
contam nants fromthe wafer surface after a CW
process w thout maki ng roughness wor se.
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