
ACIDIC POST CMP CLEANING COMPOSITION  BACKGROUND OF
THE INVENTION 1. Field of the Invention 10001] The
present invention generally relates to a cleaning
composition, and  more particularly to an acidic
cleaning composition that is useful for removing the
contaminants (such as abrasives, metal complexes, and
organic compounds) from a  wafer surface after a
chemical mechanical polishing (CMP) process. 2. The
Prior Arts (0002] After copper deposition in the
sub-micron copper (Cu) damascene  procedure, the
Cu-chemical mechanical polishing (Cu-CMP) process is
performed in  order to remove the excess Cu residing
above the low-k dielectric layer and leaving  the Cu
inside the contact/via openings in the low-k
dielectric layer. (0003] In a chemical mechanical
polishing process or a chemical mechanical
planarization process, the wafer surface is
Tnechanically polished for planarization by  using a
chemically reactive slurry Slurries used in Cu-CMP
process typically include  5 to 10 wt % o of
nano-abrasives (such as SiO2, AI2O3, 0002, and ;r rO2)
with diameters  of 30-100 mn; a chemical auxiliary
agent (such as a pH buffer agent:); an oxidizing
agent (such as hydrogen peroxide, iron nitrate, and
potassium iodate); a complexing  agent; a corrosion
inhibitor (such as henzotriazole (BTA)); and other
compounds that  act as protective film or act as
surfactant. In the CMP process, the slurry is
introduced  to the waffer on a planarization table in
conjunction with polishing pad, and the table  and the
wafer carrier are simultaneously rotated in order to
polish the surface of the  water. Consequently, a
large amount of abrasives, metal, Cu--BTA complex
compounds and other metallic and non-metallic
contaminants will remain on the  wafer surface after
the CHIP process. if the post-CMP cleaning solution
used for  t removing the extrinsic contaminants left
on the wafer surface after a CMP process is  not
effectively, the subsequent processes (such as thin
layer deposition,  



photolithography, and etc.) will he detrimentally
affected, and that will account for the  enhanced
degradation of device reliability. (0004] In the
conventional post-CMP cleaning process, the post-CMP
cleaning  solution which usually contains ammonium
hydroxide was used together with the  supersonic wave,
spray, and brush devices in order to remove the
contaminants from  the wafer surface. 'the
conventional post-CMP cleaning solution also usually
included  a surfactant which is also called a wetting
agent that is able to lower the surface  tension of
the post-CMP cleaning solution, allowing easier
spreading. However, the  post-CMP cleaning solutions
containing amines will smell very fishy, and the
amines  released from the cleaning solution can poison
the photoresist stored in the wafer Fab  and lead to
reliability issues. [0005] The cleaning compositions
used after the CMP process have been  described in
prior art. The following are U.S. patents which
describe such cleaning  compositions: U.S. Patent No.
7,208,049 disclosed a cleaning composition containing
one or more surfactants that are used to reduce the
number of defects in the  manufacture of semiconductor
devices, U.S. Patent No. 6,621,546 disclosed a
fluoride-free aqueous cleaning composition containing
a diearhoxylic acid and/or salt  thereof. U.S. Patent
No. 7,087,564 disclosed a cleaning composition
containing  ammonium citrate, and corrosion-inhibiting
compounds (such as ascorbic acid, and  cysteine).
[0006] There is still a need for a post-CMP cleaning
composition for  copper--containing wafer surface.
Such a post-CMP cleaning composition should be  able
to effectively and efficiently remove the contaminants
from the wafer surface while the roughness of the
wafer surface only increases a little bit after such a
post-C'MP cleaning composition is used on a
contaminated surface, so that the  subsequent
processes (such as thin layer deposition,
photolithography and etc.) can be  favorably carried
out. SUMMARY OF THE INVENTION 



[0007] Accordingly, the objective of the present
invention is to provide an acidic  post-CMP cleaning
composition that is used to effectively arid
efficiently remove the  contaminants from the wafer
surface, and especially used to effectively and
efficiently  remove B'TA and copper oxide (remaining
on the Cu layer), and copper residues  (remaining on
the dielectric layer, such as FSG layer) from the
wafer surface after a  Cu-CMP process, In the
meanwhile" the extent of copper etching is very low
after  using the acidic cleaning composition of the
present invention for removing the  contaminants from
the wafer surface after a CMP process, and
consequently the  problem of wafer surface roughness
is alleviated so that the subsequent processes  (such
as t=hin layer deposition, photolithography, and etc.)
can be carried out in the  best possible manner.
[0008] To achieve the foregoing objective, the present
invention provides an  acidic post-CMP cleaning
composition comprises at least one  polyamino-poly
carhoxyhc 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 1 to 5, and
is useful for removing the contaminants,  especially
the metallic and non-metallic particulates from the
wafer surface after a  C` IP process. 10009] The
acidic post-CMP cleaning composition of the present
invention  further comprises at least one surfactant.
The surfactant serves to enhance the wettability of
the acidic post-CM 11 1 cleaning composition to the
wafer surface, and  controls the etching rate of
copper. UlOl0] The acidic post C;MP cleaning
composition of the present invention  further
comprises tetranletlxylanrmoniunx hydroxide, arrun
ixitiari hydroxide,  tetral ;tylamnonium hydroxide,
tetraethyiarimoniu:n hydroxide,  benzyltriinethyl
amnioniare hydroxide, dimethyldiethylarn:r;onium
hydroxide,  tetrapropylaaiunoiaiuiri hydroxide,
phosphazenes (such as .BE 4P), or amines (such as
trimethyamin.e). 



[0011] Advantageously, tine acidic post-C.'MP cleaning
composition of the  present invention can effectively
and efficiently remove the contaminants, such as
abrasives, metal complexes, and organic con-Epounds,
from the w^a_fer surface after a  chemical mechanical
polishing (CMP) process while alleviating the problem
of wafer  surface roughness. 100121 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 errf
odiaraents of the present invention can be  obtained
from the following detailed description. [0014] before
describing the details of the various preferred
embodiments of this  invention, some of the terms that
are used herein will be defined. [0115] The terra
"wa'fer" as used herein refers to 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  . 4 layer having a dielectric constant
less than 33.5, such as organic polymer containing
silicon, ocganosilicate glass (USG).
tetraethylorthosilic,ate (TEOS), fluorinated silicate
glass (FSC ). silicon dioxide, and/or carbon-doped
oxide (CDO) glass. [0016j The acidic post-CMP cleaning
composition of the present invention  comprises at
least one poAyavnino-polycarboxylic acid, or salt
thereof; at least one  hydroxycarboxylic acid, or salt
thereof; at least one surfactant.. and the remainder
being substantially water. [00171 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 tetramethyla mnoniunr hydroxide, and
the pit of the acidic  post-CMP cleaning composition
is measured with the glass-reference electrode-PI{
meter assemblies. [001.8] Examples of
polyare:ino-polycarhoxylie acids useful in the present
invention include monoanaino-potycarboxylic acid,
diarnino-polycarboxy'lie acid,
triamino-pnlyearboxylic acid. and the like. The
preferable polyamino-polycarboxylic  acid is
triamino-polycarboxylic acid, and more preferable is
riarnine pentaacetic acid,  such as ethylene triaminc
pentaacetic acid, diethylete triantine pentaacetic
acid, and  triethylene triamine pentaacetic acid.
Preferred salts include the alkali metal, alkaline
earth metal and anunonium salts. The
polyaruno-polycarboxylic acid and/or salt is  present
in an amount from 0.001 to 10 % by weight, and
preferably from 0.0025 to  5`0 by weight, based on the
total weight of the acidic post-CMP cleaning  aomposi
lion. [00101 Examples of hydroxycarboxylic acids
useful in the. present invention  include malic acid,
tartaric acid, lactic acid, and citric acid. The
preferred  hvdroxycarboxylic acid is citric acid.
Preferred salts include alkali metal, alkaline earth
metal and ammonium salts. The hydroxycarboxylic acid
is present in an amount  mom 0.05 to 20% by weight,
and preferably from 0.2 to 5% by weight, based on the
total weight oCthe acidic post-CMP cleaning
composition. [0020] The surfactant is anionic or
nonionic. Preferably, the surfactant useful in  the
present invention is selected from the group
consisting of alkylsulfhnic acid,
alkylbezzenesulfonie acid, alkylsulfuric acid,
sulfbsuccinate, 2-aminoethanesulfonie  acid,
nonoxyrol-4 sulfate, and secondary alcohol ethoxylate.
The surfactant 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. [0021] The acidic
post-CMP cleaning composition of the present invention
can  be used to effectively and efficiently remove the
contaminants from the wafer surface  after a Cu-CMP
process at room temperature with just flushing. 



[0022] The acidic post-CMP cleaning composition of the
present invention can  prevent the redeposition of
undesirable metal or metal complex contaminants on the
wafer surface. (0023] The present invention is
illustrated in more detail with reference to the
following Examples, which are for illustrative
purposes and should not be construed  as limiting the
scope of the present invention. Preparation of
acidi-c__pcrsf---C 71'_cleaunirna compositions [0024]
Five acidic post-CMP cleaning compositions are
prepared, and the weight  ratios of the compositions
and their physical properties are reported in Table 1:
'T'able I  L ant} l r e benzene Lauryl Sec{x3dary ;
1)1PA a ohol TMAT',i Su tact. Corlact  Sample a a<t
Suitome suifonate o nH wt `ro e hoxylate, :vt ~a
tension Angle  wt% acid, wI% wi% Wi  H ------------
------------- _____ --  0. 0.5 0 0 0 1.6 443 25
---------------- -------------- 2 8 0.2 0.2 ' 0.2 0.2
0 1.6 214 25  3 8 0.2 0.2 0.4 0 0 1.6 35,8 25  4 8
0.2. 0.2 0 0.4 0 1.6 26.l9 25 --------------
------------------------ --.......... --_
___..--------- . ............ .........c.... 3 8 0.2
0.'3 0 ; 0.4 3 3,-17 26.8 25 ...
-----------.....-'----------------------
-------_........  *L?TRN: Diediylene triarnine
pentaacetic acid TM.4H: 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 CCI); 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 weigh:) of D1 water  first; (b) one drop of
each diluted sample is dropped by a syringe, and the
drop failing  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.
[0027] The following tests are conducted to evaluate
the cleaning performance  of samples l to 5 listed it,
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) 11-1-henzotr azole residues and
copper oxide residues on  Cu blanket wafer. Rate of
copper loss EXAMPLE 1 [00211] One 0" Cu blanket wafer
with thickness of 2000 A is delivered through  the
inside of an Ontrak post CMP brush box (Lain Research,
CA USA), and the 8" Cu  blanket wafer is flushed (or
washed) with. sample I of Table I at a rate of 300
ml/rain  while passing through two brush boxes (brush
box 1 and brush box 2) disposed inside  of the post
CRAP brush box, and the wafer passes directly from one
brush box through  the other. The wafer is washed
while passing through the two brush boxes with a total
time of 50 seconds (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 Fluorescence Spectrometer
(XRF), and the Eve 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 l; and two 8" Cu blanket wafers instead one.
The measured values  are shown in Table 2, EXAMPLE 3
[0030] The procedure of Example 1 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 except that
sample 4 is used  instead of sample 1, and two 8" Cu
blanket wafers instead one. The measured values  are
shown in Table 2. EXAMPLE 5 (()032] The procedure of
Example I is repeated except that sample 5 is used
instead of sample 1, and two 8" Cu blanket wafers
instead one. The measured values  are shown in Table
2. Table 2 X.F 5--points average value I? iif'erence
Before ;mash After wash is: Cu film  thickness Cu film
Cu film Cu loss  t 'Jash time Wash t n e
----------------- - - thickness thickness rate  



Sample tl3rc 1a box 1} {hrusla box 2) (A)) (4; /;nin}
30 see 20 see 2160.48 2145.86 17.544  30 sec 20 sec
2152.16 2146.76 18,48  30 ace 241 set: 2170 12 2151.2
22 (p44 ------ ------ 3 30 we 20 sec 2164.06 214 88 19
416  ------- 30 see 20 sec 11 '2 ' 2157,02 18,84  4
""-. 30 see 20 sec 2148.4 2139.78 10.344  30 sec 20
see 2168.18 2157 13.416  30 sec 20 sec 2148.64 2137.5S
13.272 160331 From Table 2 it knows that the rate of
copper loss is low for any one of  the samples I to 5,
and it means that the wafer surface roughness only
increases a  little bit after cleaning the wafer with
the acidic pos CMP cleaning compositions of  the
present invention (i.e. samples I to 5 listed in Table
1). 't'able 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 p11 values of the acidic  post-CMP cleaning
composition. Static etching rate EXAMPLE 6 100341 One
8" Cu blanket wafer with thickness of 2000 rA is
dipped in a pail filled  with saniplel listed in Table
1 for 4 his, Thee, 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 (XU'},  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
[00351 The procedure of Example 6 is repealed except
that sample '' is used  instead of sample 1, and two
8" Cu blanket wafers instead one. The measured values
are shown in Table 3. EXAMPLE 8 10036] The procedure
of Example 6 is repeated except that sample 3 is used
instead of sample 1. T'he measured values are shown in
Table 3. EXAMPLE 9 [0037] The procedure of Example 6
is repeated except that sample 4 is used  instead of
sample I. The measured values are shown in Table 3.
EXAMPLE 10 [00381 The procedure of Example 6 is
repeated except that sample 5 is used  instead of
sample 1, and two 8" Cu blanket wafers instead one.
The measured values  are shown in Table 3. if) Table 3
XRF 5 poi It aver sgc value  Di#ference in  Before
dipping After dipping Cu film hicl.tless  Cu film Cu
film Static etching  lipping tiriie 58011)ie (in pail)
thickness thickness rate  tk) (A) (z,,min)  



1 4 bra 1366 28 1013.32 1.47 4 hrs 1367,04 977.88 1.62
4lin.- 1439.54 1088.18 146  3 4 1-irs 1465,08 1034.38
1.79  ---------------- 4 4 bra 1899..58 1504.36 1.65
41 ra 488.08 1'102.22 0,77 4 hrs 1.451 -6 1262.3
104391 From Table 3 it knows that the static etching
rate is low fcr- any one of the samples 1 to 5, and it
means that the wafer surface rowzliness only increases
a  little bit after dipping the wafer into the acidic
post-CHIP cleaning compositions of  the present
invention (i.e. samples 1 to 5 listed in Table l).
Table 3 also shows that the  static etching; rate when
using sample 1 or 5 is lower than the static etching
rate when  using sample 2, 3 or 4, and among them,
sample 5 is the lowest one. Consequently, it  shows
that the static etching rate of copper can be adjusted
by using different  surfactants and different pH
values of the acidic post-CMP cleaning Composition. C
opp<c: res ucs_o tIluorinated silicate =lass RFSG)
Etna  EXAMPLE 11 ItiO4491 A Cu- iched. polishing pad
surface is prepared by respectively polishing  two 8"
Cu blanket wafers cn a Mirra Polisher (Applied
Materials, USA) for 60 seconds  for each one. The
polishing pad conditioning is turned oft dllring the
polishing process  in order to retain more Cu residues
on the polishing pad.. Then, one 8(3 blanket wafer  tl
with diameter of 200 mm is polished on the same Mirra
Polisher with the as-prepared  Cu-riched polishing pad
for 10 seconds. The FSG blanket wafer is now
contaminated  with an abundance of Cu residues from
the Cu-niched polishing pad. Subsequently,  the FSG
blanket wafer contaminated with Cu residues is
delivered through the inside  of an Ontrak post CMP
brush box (Larn Research, CA USA), and. the FSG
blanket  wafer is flushed (or washed) with sample t of
Table f at a rate of 300 sni/avin while  



passing through two brush boxes (brush box 1 and brush
box 2) disposed inside of the  Ontrak post CMP brush
box, and the wafer passes directly from one brush box
through the other. The FSG blanket wafer is washed
while passing through the two  brush boxes with a
total time of 50 seca.ads and then is dried. The Cu
residues on the  three sites of FSG blanket wafer are
detected by a total reflection X-ray fluorescence
(T'XRF) spectrometer. T1ie three sites are located at
wafer center represented by (0,0),  8' mm left from
the wafer center represented by (87,0), and 87 min
right from the  wafer center represented by (-87,0),
respectively. The Cu Ka intensities over the three
sites of the FSG blanket wafer are measured, and the
results are shown in Table 4.  EXAMPLE 12 (0041] The
procedure of Example l l is repeated except that
sample 2 is used  instead of sample 1. The measured
values are shown in Table 4. E N.MPLE 13 100421 The
procedure of Example 1 i is repeated except that
sample 3 is used  instead of sample 1. The measured
values are shown in Table 4. EXAMPLE 14 (0043] The
procedure of Example l1 is repeated except that sample
4 is used  instead of'sample 1. The measured values
are shown in Table 4. 32 -X,IkAIPLE 15 [00441 The
procedure of Example 11 is repeated except that sample
5 is used  instead of sample 1, The measured values
are shown in Table 4. Table 4 ... .....,, ---------
Sample Cu- Ku intensi.ly x 10?"  atoms can -----------
---------------- ( Ri,t1} _(0,0)`''~~.....r,t.}...,  



1 0 0 ti  ` 0 0 1101  - 3 {? 0 0.02  ..............
...................';............___......i.. 4 0.02 0
... 5 0 0 0  ---------------- - ----- 100451 From
Table 4 it knows that there is no detectable Cu Ku
radiation on the  FSG blanket wafer after the FSG
blanket wafer is washed with samples 1 to 5 listed in
'fable 1. Therefore, it proves that the copper
residues retraining on the FSG layer after  a CrIP
process can be effectively removed prior to subsequent
processing ofthe wafer  in order to avoid degradation
in device reliability and to avoid the introduction of
defects which reduce the manufacturing process yield.
Mond co pper oxide residues on C`,r Film  EXAMPLE 16
[0046j a f1" Cu blanket watrr is polished at a Mirra
polisher using a polishing  pad and slurry containing
100 ppm of ': Fl-bcnzotriazole. Pad conditioning and
detonized water rinse is hinted 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  0,3wL% ETA solution
for 30 seconds. 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 an Ontrak post CMP
brush box (Lam Research, CA USA), and the contaminated
Cu  blanket water is flushed (or washed) with sample I
of Table I at a rate of 300 till/min  while passing
through two brush boxes (brush box 1 and brush box 2)
disposed inside  



o" he post CMP brush bo f, and the wafer passes
directly from one brush box through  the other. The
water is washed whilepassing through the two brush
boxes with a total  time of 50 seconds (30 seconds
wash inside brush box 1; and 20 seconds wash inside
brush box 2 ) and then is dried. Then, the residues on
the Cu blanket water are detected  by a time-of-flight
secondary ion mass spectrometer (TOF-SIMS) before and
after  cleaning, and the results are shown in Table 5
EXMv1PLE 17 [0047] The procedure of Example 16 is
repeated except that sample 4 is used  instead o
sample 1. The measured values are shown in Table 5.
EXAMPLE 18 [0048] The procedure of Example 16 is
repeated except that sample 5 is used  instead of
sample. 1. The measured values for essential residues
are shown in Table 5.  Table 5
........................... ... Rest, cal class t i
Nita Counts after Counts after Cow-its .after  Spec es
peat. before Meaning a ith cleaning with cleaning with
'__., cleaninr sae ~l< t sanVle 4 wimple 5 . .........
Copper oxides Cu .........~....._63 506th 40218 40025
z~89 - ----------------------------- Coo 79 38895
79723 92843 17 6  CuOf1 , 80 58919 165192 176636
1501'_' ; -------------------------------------
---------- ------- -------- 7 "ut3>ki,, 96 40781
229010 258944 223517  Organic oxides C+YI t> i 65593
35 r h 41361 33 4 73  



- - C,3Ti;C)2 89 56312 4059 29 5 1659  [a TA r C AH4Nz
.......t......118 930966 ......._ 6 b 3 3 990 ... 164;
1  CUC ~;Il,N3 182 25106 . I '1 15 995 352 uo( eH~h13
198 637, 97 3340 i 1895 249  C uC 2H;Pdr; 299 40958
252 i 155 64  14 [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 I after a CMP process. It is worthy of note that
the  removing rate of BT.A. residues can reach 9511/i%
and more when the acidic post-CMP  cleaning
composition of the present invention is used. [0050]
The advantages of the acidic post-C.MP cleaning
composition of the  present invention are that: 1) the
copper oxide, organic oxide, and WTA residues on  the
Cu layer of the wafer, and copper residues on the
dielectric layer (such as FSG  layer) of the wafer are
effectively removed after the water 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 CNIP process, and
thereby the wafer surface roughness only increases a
little bit after such a washing  (or cleansing)
process, so that the subsequent processes (such as
thin layer deposition,  photolithography, and eie.)
can be carried out in. the best possible srsanner..
100511 Although the present invention has been
described with reference to the  preferred.
embodiments, it will be understood that the invertion
is not limited to the  details described thereof.
Various modifications have been suggested in the
foregoing  description, and others will occur to those
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. WHAT IS CLAIMED IS: 1. An acidic post-CMP
ccleaning composition, comprising: at least one
polyamino-polycarboxylic acid, or salt thereof;  at
least one hydroxycarboxylic acid, or salt thereof; and
the remainder being substantially water, wherein the
acidic cleaning composition has a pH of 'I to 5. 2.
The composition according to claim 1, further
comprising at least one surfactant.  s, The
composition according to claim 1, wherein the
polyarnino-polycarboxylic  acid is selected from the
group consisting of monoan~ina-polycarho vlic acid,
diamino-polycarboxylic acid, and
triarnino-polycarboxylic acid. 4. 'The composition
according to claim 1, wherein the
polyanino-polycarboxylic  acid is triamine pentaacetic
acid. 5. The composition according to claim 1, wherein
the triamine pentaacetic acid is  selected Rom the
group consisting of ethylene triamine pentaacetic
acid,  diethylene triamine pentaacetic. acid, and
triethylene triamine pentaacetic acid. 6. The
composition according to claim 1, wherein the salt of
the  polyarnino-polycarhoxylic acid is selected From
the group consisting of alkali  :metal, alkaline earth
metal and ammonium salts, The composition according to
claim 1, wherein the polyarnino-polycarboxylic  acid
is present in an amount from 0.Ot11 to 10 , % by
weight based on the total  weight of'the acidic
post-C'MP cleaning composition. 8. The composition
according to claim 1. wherein the hydroxycarloxglic
acid is  selected from the group consisting of malic
acid, tartaric acid, lactic acid; and  citric acid. 16
9. The composition according to claim 1, wherein the
salt of the hyd.foxycarboxyfic  



acid is selected from the group consisting of alkali
metal, alkaline earth metal  and ammonium salts. 10.
The composition according to claim 1. wherein the
hydroxycarboxylic acid is  present in an amount from
0.05 to 20% by weight based on the total weight of
the acidic post-CMP cleaning composition. 11. The
composition according to claim 2, wherein the
surfactant is anionic or  nonionic. 12. 'The
composition according to claim. 2, wherein the
surfactant is selected from  the group consisting of
aikylsuifonic acid, alkylbenzenesulfonic acid,
alkylsuifui c acid, sulfowiiacinate,
'7.-aEninocthanes:zifo,ii acid, nonroxynol-4  sulfate,
and secondary alcohol ethoxylate. 1I. The composition
according to claim 2, wherein the surfactant is
present in an  amount from 0.001 to 10% by weight
based on the total weight of the acidic  post-CM?
cleaning; composition. 14. The composition according
to clam 1, further comprising one of  t
trainethyla,ilfnnnflEni hydroxide, ammonium hydroxide,
tetrabutylammonium  hydroxide, tetra cethylammo niwrf
hydroxide, henzyhrnnethylan]mmi.?inltni  hydroxide,
dimetliyldieth.ylainmonium hydroxide,
tetrapropylaniinoniuin  hydroxide, phosphazenes. and
amines. 17 


