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I nvention The present invention relates to a cleaning conposition for
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production steps during the io ' manufacture of sem conductor devices. In

particul ar those sem conductor devices where copper is used as the
conductor and interconnects WIUEANING COMPOSITIONSs known as doubl e
damascene. During BEOL manufacturing steps used in the production of the
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resi dual 5&?\?} fr.and inorganic contamn nation renaining, commonly ref erred
to as sidewa pofyrrer (SWP). 20 This SWP typically consists of post etch
and post ash residues such as polyners, salts, netallic contam nation and
particles. It is desirable to Becgrommdof thagnvengidnc| eani ng conposition to
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10~ manufacture of semiconductor devices. In particular those semiconductor devices where
copper is used as the conductor and interconnects with regard to a process known as
double damascene. During BEOL manufacturing steps used in the production of the
newest semiconductors and semiconductor microcircuits copper, (Cu) is used to produce
the latest high-density devices. Surface etching of the various substrates is one step

15 utilized to build the circuits during manufacturing of a semiconductor device. Following
these etching processes the remaining photoresist, comprising an organic coating
deposited on the substrate to be etched, is removed by wet or dry stripping methods,
generally called ashing. Subsequently it i3 necessary to remove any residual organic and
inorganic contamination remaining, commonly referred to as sidewall polymer (SWP).

20  This SWP typically consists of post etch and post ash residues such as polymers, salts,
metallic contamination and particles. It is desirable to develop an improved cleaning
composition to remove the SWP without corroding, dissolving or increasing the resistance
of the metal circuitry or chemically altering the exposed substrates on the wafer surface.

Amine solvents currently used to remove these residues corrode the copper
25 substrates and cause degradation or failure of the intended device. It is therefore
desirable to provide solutions containing corrosion inhibitors such that these compositions
can be used to remove various types of residues from copper substrates and dielectrics
without degrading or destroying the device.

U.S. Pat No. 4,617,251 to Sizensky discloses a cleaning composition that
30 is prepared with a select amine and an organic polar solvent. This composition is formed
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., 25.substrates and cause degradation or failure of the intended device. It
Is therefore desirable to provide solutions containing corrosion inhibitors
such that these conpositions can be used to renpve various types of
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conpri si ng ofanargatiapolaesodvedt.an al kanol amine. 5 U S. Pat. No. 5,419,779 to
Ward di scl oses a process for renoving an organic coating froma substrate -
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15 esters. t&trmﬂammidmﬁ.gaﬂﬁaiﬁmmts tand Saterar t zkopf et al, discloses
phot oresi st strippers containing reducing agents to reduce nmetal corrosion.

This patent teaches the use of ascorbic acid, agal lic ac rogal .ol anong
others for the contr d/f.SePatent No. 5,997,658 to Peters et dlsclosesce compositions

10 comprising water, an alkanolamine and a corrosion inhibitor being one of, benzotriazole
gallic acid and gallic acid esters.

U.S. Pat. No. 5,597,420 to Ward discloses a cleaning composition free of
hydroxylamine compounds that consists essentially of monoethanolamine and water
together with a corrosion inhibitor. The preferred inhibitor includes gallic acid and it's

15 esters,

European Patent No. 0647884A1 to Schwartzkopf et al, discloses
photoresist strippers containing reducing agents to reduce metal corrosion. This patent
teaches the use of ascorbic acid, gallic acid pyrogallol among others for the control of
metal corrosion in alkali containing components.

20 U.S. Pat. No. 5,143,648 to Satoh et al., discloses novel ascorbic acid
derivatives as antioxidants.

U.S. Pat. No. 5,972,862 to Torii et al., discloses the use of fluorine
containing compounds with a quaternary ammonium salt, a water soluble or mlsclble
organic solVent, an inorganic or organic acid and a surfactant.

25 U.S. Pat. No. 6,044,851 to Grieger et al., discloses the use of fluorine
containing compounds with a quaternary ammonium fluoride, a water soluble or miscible
organic solvent and a surfactant.



, metal corrosion in alkali containing conponents. 20 U S. Pat. No. 5,143, 648
to Sat ph et al., discloses novel ascorbic acid derivatives as
antioxidants. U S. Pat. No. 5,972,862 to Torii et al., discloses the use of
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surfactant. 25 U. S. Pat. No. 6,044,851 to Gieger et al., discloses the use
of fluorine containing conpounds with a quaternary anmonjum fluoride, a .
wat er sol uble or mscible organic sol_\gént and a surfactant. 4 WO 02/ 086045"
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Compositions according to the invention not only remove residue, but have
a high degree of efficacy, particularly at lower temperatures than is generally required
with prior cleaning compositions.

15 Compositions according to the invention exhibit substantially no corrosive
effects on the substrate, especially those containing copper, dielectrics or silicon.

Furthermore cleaning compositions according to the invention are devoid
of undesirable chlorinated or phenolic components such as gallic acid, pyrogallol, and
catechol or do not require the use of hot highly caustic components would be welcome by

2 semiconductor manufacturer, especially if the cleaning compositions and use thereof are
not considered undesirable by regulatory agencies overseeing their production and use.

Most compositions according to the invention provide complete removal of
residue, where such results are not always obtainable with the' individual components for
* the removal of sidewall organometallic and metal oxide residues without any substantial
25 corrosion of a copper substrate. Compositions according to the invention have a
component of the composition or process that overcomes the aging problems associated
with the phenolic type inhibitors.

Therefore in one aspect the present invention is a cleaning composition
comprising from about 4 to 14% by weight monoethanolamine, from about 2 to 6.0% by



, of .undesirabl e chlorinated or phenolic conponents such as gallic acid,
pyrogallol, and catechol or do not require the use of hot highly caustic
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m nutes and 60 m nutes, washing the sem conductor device in deionized
water, and drying the seniconductor device. Brief Description of the
Figures Fig. 1 is an atom c fBriekDescriptien ohthe®iguyes conpari son of an

el ectrochem cal ly deposited (ECD) copper wafer with slight chem cal

mechani cal 15 pl anargjgat isodh dté6avid)forceintibroaddpy ¢AFM)atnpariosrof bt eat ed with a
¢l eani ng C&éggr%cs:ﬁetnlﬁ%ghy deposited (ECD) copper wafer with slight chemical mechanical
15 planarization (CMP), with an identical wafer treated with a cleaning composition
according to the invention.
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Fig. 2 are a scanning electron microscopy (SEM) comparison images of an
" untreated damascene wafer and an identical wafer treated with a cleaning composition
according to the present invention. '

20 Detailed Description of the Preferred Embodiments

According to the present invention a cleaning composition consisting of
water, organic amines, tetraalkylammonium hydroxide, a fluoride containing salt of a
nonmetallic nature, and a surfactant, is significantly improved by mixing therewith an
effective amount of corrosion inhibitor being one of ascorbic acid or it’s derivatives.

25 A preferred amount of inhibitor is about 0.5 to 10% by weight.

The preferred organic amines are alkanolamines, and most preferably is
monoethanolamine (MEA). The preferred amount of amine is from about 4 to 14% by
weight.



, according to the invention. Fig. 2 are a scanning el ectron m croscopy (SEM
conparison i mages of an untreated damascene wafer and an identical wafer
treated with a cleaning conposition according to the present invention. 20
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action andfledrigleni ng capabilities at | ow tenperatures,

10 The balance of the formulation is water preferably deionized water. The
preferred amount of water is from about 65 to 90% by weight.

The novel cleaning compositions of the invention exhibit synergistically
enhanced corrosion inhibiting action and cleaning capabilities at low temperatures,
properties not possible from the use of the individual components or in combination with

15 other cleaning components when the inhibitors are not present.

" Cleaning compositions of the invention provide an effective cleansing
action as well as superior copper corrosion protection and little or no attack of the
dielectrics, e.g. TEOS (tetraethylorthosilicate), dielectric compositions of Dow Chemical
Company sold under the trademark SiLK Dow Chemical, or BPSG (boro-phosphate

20 silicate glass).

Aqueous cleaning compositions of the invention consist of, by weight,
about 4 to 14% monoethanolamine in combination with, about 2.5 to 6%
tetramethylammonium hydroxide, about 0.3 to 3.5% fluoride ion, about 0.5 to 10%
corrosion inhibitor, preferably ascorbic acid, balance water.. A preferred composition
25 uses from 1 to 5% by weight ascorbic acid. Optlonally a non-ionic surfactant may also be
employed to aid in residue removal.

The cleaning compositions of the present invention are especially useful
and advantageous for numerous reasons, inter alia, the following:



. properties not possible fromthe use of the individual conponents or in
combi nation with 15 other cleaning conponents when the inhibitors are not
present. C eaning conpositions of the invention provide an effective
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actual conditions, i.e., temperature, time, etc. depend on the nature and thickness of the
complex (photoresist residue and/or sidewall polymer) material to be removed, as well as
other factors familiar to those skilled in the art. In general, for photoresist cleaning, the
photoresist is contacted by, or the coated device is dipped into a vessel containing the
15 cleaning composition, at a temperature between 25-50°C typically for a period of about 5-
‘ 60 minutes than, washed with water and then dried with an inert gas or “spin dried”.

Examples of organic polymeric materials include photoresists, electron
beam resists, X-ray resists, ion beam resists, and the like. Specific examples of organic
polymeric materials include positive resists containing phenol formaldehyde type resins or

20  poly (p-vinylphenol), polymethylmethacrylate-containing resists, and the like. Examples
of plasma processing residues (sidewall polymer) include among others; metal-organic
complexes and/or inorganic salts, oxides, hydroxides or complexes which form films or
residues either alone or in combination with the organic polymer resins of a photoresist.
The organic materials and/or SWP can be removed from conventional substrates known

25 to those skilled in the art, such as silicon, silicon dioxide, fluorosilicate glass (FSG),
boron phosphorous silicon glass (BPSG), copper, copper, tungsten, metal nitrides, etc.

The effectiveness and unexi)ected fature of the cleaning compositions of
the invention is illustrated, but not limited by, the data presented in the following
examples. Unless otherwise specified, all parts and percentages are by weight.

30 Example 1
In order to demonstrate the cleaning efficacy and corrosion inhibition,
different levels of fluoride were used in the cleaning compositions. The following
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10 m nutes and 5| ms‘wev )’nM abl &.113 | 1.573 | 1.981 | 1.061
AFM Z Range (average) oM | 32.347 | 35.572 | 56.779 | 28.844

amascene Wafer Cleany/n | yes yes yes

The data in Table 1 indicates that at all of the levels of fluoride shown the
composition cleans the patterned wafer and that there is very little change in the copper
surface. Shown in Fig. 1 is a comparison of atomic force microscopy AFM scans of an
electrochemically deposited (ECD) wafer surface with a slight mechanical planarization

10 identified as Control No Treatment, with a similar wafer treated with formulation B of
Table 1 at 22°C for 10 minutes. Fig. 1 shows the wafer treated according to the
invention has a slight surface roughness.

Example 2

. In order to demonstrate the cleaning efficacy of compositions according to
15 the invention, tests were conducted to determine the effect of the combination of
constituents on the efficacy of the solution. Dual damascene copper architecture wafers
containing post ash etch residue were immersed in cleaning formulations according to the
invention with low velocity mixing in beakers at 50°C for 5 minutes. The wafers were
then evaluated with scanning electron microscopy (SEM) images for cleaning efficacy.

3
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of fluoride shown the conposition cleans the patterned wafer and that
there is very little change in the copper  surface. Shown in Fig. 1is a .
conparison of atomc force im croscopy AEM scans of an el ectrochenicall y
deposited (ECD) wafer surface with a slight mechanical planarization io
identified as Control No Treatnent, wTdpl@2simlar wafer treated with
formul ati on B of Tabhle 1 _at ?9(‘1"0[ O mnutes. Fig— 1 shaouws the wafer
treated accordi ng[osmulation i nvention hks @ sl|i g siirfBee rou@lhmss. Exanpl e
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i mersed in clean ormul ati ons acco

lAscorbic Acid 1.75 1.75 3 3
Water 7450 | 91.25 | 68.25 | 76.40
% Fluoride in Solution 3.42 0.00 3.42 2.98
Surfactant? y/n yes yes yes yes
[Damascene Wafer Clean y/n j yes no no no

The data of Table 2 show a surprising result in that only the composition
identified as O with all the constituents of the mixture, except surfactant provided
s adequate cleaning.

Example 3

In order to demonstrate the compatibility of the composition of the
invention with different dielectric substrates various wafers were treated. The cleaning
compositions, having the formulations set forth in Table 3 were prepared‘and tested on
10 wafers having BPSG, TEOS, and SiLX produced dielectric deposits. The time and ’
temperature were 60 minutes and 25° C respectively.



. invention with low velocity mxing in beakers at 50C for 5 m nutes. The
wafers were then evaluated with scanning el ectron m croscopy (SEM i nages

for cleaning efficacy. WO 02/ 086045 -8 Table 2 PCTI US02/ 11739

ornmul ati onQPRS EA4 54. 5120 MAH2. 52. 506 MAF16. 750. 0016. 751 ic

Aci d1. 751. W8340%88%r 74. 5091. 2568. 2576. 40 % Fl uori de in Beblsiits

Sol ution3. 420. 003. 422. 98 Surfactant? y/nyesyesyesyes Damascene \Wafer C ean

y/ nyesnono 77T] The data of Table 2 show a surprising result. in that only

the conposition identified as O with ayl the constituents of the nixture,

except surfactant provided s adequate cleaning. Exanple 3 In order to

denonstrate the conpatibility of the Cmmmtlon of the invention W th
di fferent diel ectr i-e—substtrat-es—\V-ati-oLHs—Vy

HS—wa-er-s—war-e—t+e3 The cl eani ng
conposi tions, havi @Wn%r mul atiorls &bt for&h ijn TAbI ¢ ¢ 3Xwere pr epar ed

"and tested on io \q@E&rs naving BPSG  1g-05 ")ffag Y TRy podgceq di el ectric
deposits. The tinejand tenperature Wwere 60 m putles andl25 C rlespectively.
WD 02/ 086045 PCT/ USIMAHEL1739 -9 Tabl € 3 ®rnul abi onATUX EP99S9

INH+sFHF 0.5 1 2 3
Ascorbic Acid 3.5 3.5 3.5 3.5
Water 82 81.5 80.5 79.5
% Fluoride in Solution 0.33 1.83 1.33 2.00
Surfactant? y/n yes yes yes yes
Etch Rates A /min <1 <1 <1 <1
BPSG <1 <1 <1 <1

TEOS <1 <1 <1 <1

SiLK <1 <1 <1 <1

The data in Table 3 clearly show a surprising result, namely, there was no
attack on the surfaces. Fluoride containing cleaning composition generally attack silicon
s  confaining materials.

Example 4 : .

In order to demonstrate the efficacy of the cleaning capabilities with the
different levels of the components, a series formulations summarized in Table 4 were
prepared. Dual damascene wafers containing post ash etch residue were immersed in

‘10 these cleaning formulations and treated with low velocity mixing in beakers at 50°C for 5
minutes, The wafers were then evaluated with scanning electron microscopy (SEM)
images for cleaning efficacy and surface damage.



. MAHS5555 aF' HF0. 5123 scorbic Acid3.53.53.53.5 Water 8281. 580. 579.5 % Fl uori de
I n Sol ution0.331.831.332. 00 Surfactant? y/nyesyesyesyes Etch Rates /m n< 1<
1; 1< 1 BPSG<1l<l<1<l TEGOS<1<1<1<l SI LK<1<l<1l<l The data in Table 3 clearly
show a surpri si esult, nanmely, there was no attack on rfaces.

Fl uori de cgfﬂog%oﬁé%ﬁgg cl eaning conposition generally att ackpé?)l‘%§@zlﬂrl£5
containing materials. Exanple 4 In order to denonstrate the efficacy of the
cleaning capabilities with the different Ievels of the conponents, a
series fornul ations sumarized in Tabl gyt were prepared. Dual damascene
waf ers contai ni ng post ash etch residue were inmmersed in io these cleaning
formul ations and treated with | ow vel oTally4m xi ng i n beakers at 50C for 5
m nut es. The waf rat-ad-— - h-s-eahp-pg—eb-acts } croscopy

A=

L HA—R
grSE:\/p 4i gac_?_leasg(z)ﬁoﬁp‘élaﬁiﬁ%g ek f c%cy@ndfgyr;a:e?aa'r%geizl Mol oY/ D86045 - 10-
abl e %%dsror mui@g PEES T YNgEfdg SITIF - 5439957459
N-

et hyl ehanol am n 00000
[Methylehanol
lamine oco{olO0O10|0{O0]O0)|0]]0]11
TMAH 6 |25l 6 1251 5151|251 6| 51!35
3.26
TMAF 3.2613.2610.000.00|3.26{0.00|3.26{3.26]0.00| 4
Ascorbic Acid| 3 3 3 3 (35135 3 3 /]351}13.5
83.2 [79.2 186.5 82.5 {79.2 [82.5 [79.2 183.2 182.5 {77.2
%Vater 4 | 41004101 4] 4 (0] 4
% Fluoride in
Solution 0.67/0.67{0.00/0.00(0.67|0.00{0.67|0.6710.00]0.67
Surfactant?
y/n yes | yes | yes | yes | yes | yes | no | no | no | yes
amascene
Wafer Clean
y/n yes | yes | no | no | yes | no | yes | yes | n0o | no
Substrate
Attack no (no { no{no|no!{no|no|no| nojyes

From Table 4 it should be noted that formulations E, F, I, K and L cleaned
the wafer without visible signs of corrosion of the substrate surface, whereas formulations
5 G,H,J,Mand N did not clean the substrate surface and solution N visibly attacked the
substrate surface. Fig.2 is a comparison of SEM images of an untreated wafer and a
wafer after treatment in solution K of Table 4. -

. Therefore, a goal of the invention; to provide a non-corrqding cleaning

composition to be used in the manufacture semiconductor devices that is effective for

10 residue, polymer and contamination removal at low temperatures is achieved with the
composition disclosed herein.

The compositions of the invention provide cleaning compositions that show
negligible silicon etch rate.

2



- MAH62. 562. 5552. 5655 . 26 MAF3. 263. 260. 000. 003. 260. 003. 263. 260. 004 scorbi c

Aci d33333. 53. 5333.53. 5 3.29. 286.582.579. 22. 59. 23. 282. 57. 2 Wt er 4400404404 %
Fluoride in Solution0.670.670.000.000. 670.000.670.670. 000. 67 Surfactant?

/ nyesyesyesyes snononoyes Danmascene Wafer Cl ean
/nyesyesnoﬂ(yﬂpgé)ﬁ%%gsyes nono Substrate ttacknonononononon ﬁT’ﬁ’é‘%&’%—i’r om
Table 4 it should be noted that fornulations E, F, |, Kand L cleaned the
waf er without visible signs of corrosion of the substrate surface, whereas
“formulations s G H J, Mand N did nofjicl ean the substrate surface and
solution N visibly attacked the substrate surface. Fig.2 is a corrpari son

of SEM i mages of an Fﬁk&lﬁ@ﬁlbﬁdj theéonipaitidnsiof thairﬁentwﬂlﬁovideaauninbltorlthat is

solution K of Tabl.e Jhere 0 de a
non- cor r odi6i% SXResive Fl'bd 15(%%8&’8&?"8?8 C%bé’&é% k@'ﬁ?ﬂog g Hh?l @3(18%8161

sem conducgaihcdeldlorets estarstalons asfif gombipetionor 10 resi due pol ymer and

contam nation renoval at |ow terrperat ures is achieved with the conposition

di scl osed herein. ns _of .t inve tlon

conpositions that s hgﬁf&%ﬁﬁ ﬁqeéngqnflpl&,ﬁﬂ PEYVK @8& Qﬁﬁ%@ﬂ’q

PCT/ US03/ 13m3tratevthich can be accompllshed at low temperatures wh1ch does not cause
redeposition of metal ions has been achieved.

Having thus described our invention what is desired to be secured by
letters patent of the United States is set forth in the appended claims which should be read
without limitation.



. Fur:t hernore, the conpositions of the invention provide an inhibitor that is
| ess expensive and is nore effective as a corrosion inhibitor than
catechol, pyrogallol, gallic acid or its esters alone or in conbination.
Anot her goal of the invention; to provide a nethod for cl ' oated 5
substrate &H?@nggg be acconplished at | ow tenperatures mﬁ?@wgg%@gﬁnot
cause redeposition of nmetal ions has been achi eved. Having thus described
our invention what is desired to be secured by |letters patent. of the
United States is set forth in the appenged cl ai nrs whi ch shoul d be read
without Iimtation. WO 02/086045 -12 What is clained is: PCTfUS02/ 11739 |

A cl eani nhat gglaimediion conprising: 2 fromabout 4 to 14 % by wei ght
nonoet hanol am ne 3 fromabout 2 to 6. 0% by wei ght Tetral kyl amoni um
hydroxide 4 fromabout 0.3 to 3.5 % by weight fluoride ion 5 a corrosion
i nhi bitor being an elf ect Avaleaning fomPeTiiiQLeAMMISHBaci d; 6 bal ance dei oni zed
water. 1 2. A cleaning conposition according to claiml, wherein said

ascorbic 2 acid is present. | nount f o 10% by weight. 1 3.
A cl eanfng conposi ti g"ﬂma@(?}}tr%F%g‘{%g’ycw%%%’,mé\tﬁﬁogﬁ'ﬁnéai d ascorbic 2 acid
is present in an anount of from1l to 5 %by weight. 1 4. A cleaning
solution according t J ; { telifydahiyfumydrexiqy of a

noni oni ?: surfactant. ﬁfﬁgﬁogl%(t)on%gg Wgﬁgggg%rdi ng to claim1, where said
fluoride results 2 fromionization of a salt of a non-netallic fluoride
conpound in said compresi 4bioan0.3%0 8.5 Ty weightrfluogide domposi te of cl ai m 5,
wherein said fluoride ion is 2 produced from one of, amonium bifl uoride,
anmoni um fl uoride, tetral kyl ammoni um

5 a corrosion inhibitor being an effective amount of ascorbic acid;
6 balance deionized water.
1 2. A cleaning composition according to claim 1, wherein said ascorbic

2 acid is present in an amount of from 0.5 to 10% by weight.

1 3. A cleaning composition according to claim 2, wherein said ascorbic
2 acid is present in an amount of from 1 to 5% by weight.

1 4. - A cleaning solution according to claim 1, including an effective

2 amount of a nonionic surfactant. .

1 5. A composition according to claim 1, where said fluoride results
2 from ionization of a salt of a non-metallic fluoride compound in said composition.

1 6. The cleaning composite of claim 5, wherein said fluoride jon is
2 produced from, one of, ammonium bifluoride, ammonium fluoride, tetralkylammonium
3 fluorides of the group (R):NF where R can be alkanes with C1 to C5 or mixtures thereof.

1 7. The cleaning compositit‘)n of claim 1, wherein said fluoride ion is
2 provided by using hydrofluoric acid in said composition.

1 8. A method of cleaning a semiconductor device having an organic,
2 metal organic polymer, inorganic salt, oxide, hydroxide, and/or complexes or
3 combinations thereof as a film or residue comprising the steps of:

4



. 3 fluorides of the group (R)4NF where R can be al kanes wwth C to C5 or

m xtures thereof. 1 7. The cleaning conposition of claim1, wherein said
fluoride ion is 2 provided by using hydrofluoric acid in said conposition
1 8. A nethod of cleaning a sem conductor device having a

metal or gam%ozg ‘Wnar i norgani c salt, oxide, hydroxide, gﬁ%@]iclg%l exes
or 3 conbinations thereof as a Mmor residue conprising the steps of.

02/ 086045 PCT/ US02/11739 -13 4 contacting said sem conductor device vvlth a
cl eaning conposition 5 containing from4.to 14% by wei ght nonoet hanol am ne,
about 0.2 to 6.0% by weight 6 tetral kyl amoni um hydroxi de, about 0.3 to
3.5 % by weight fl UOédntt@unnghld semicdidactor devicevitnw vlehning campositivrc aci d

rhi.bi t 5C and
S0C Torsn psintaedfom 7 My ek AbnckpafiTRER Hof 02 BB VEH) peiuft2C 210
sai d seei ctetrdlkylapmetium ddionideeatsut 9 dcodal % by weight fweridaipns an affective
sem conduc El%l}uﬂ%\f 'aEt.%rblt? aclé‘cﬂﬁbﬁ&g irfhiiter, Halicd Qal@f ai iﬁeﬁtpefdﬁfrh bibavethe step

| udi t d cl
Corost 1 oA AMAE ot ReHO e ahyorts SRt B BbFho  he s op. of

including from 2 1 to 5 %by weight ascorbic acid in said cleaning

conposi 5 I on. washing said semiconductor device in deionized water; and
10 drying said semiconductor device.
1 9. A method according to claim 8, including the step of including from

2 0.5to 10% by weight ascorbic acid in said cleaning composition.

1 10. A method according to claim 9, including the step of including from
1 to 5% by weight ascorbic acid in said cleaning composition.

N



