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The present invention relates to inproved cl eaning conpositions conprising
or gani c aworesseoparti cul arly, nonoet hanol am ne, tetranet hylcanrsoiuae 5

hydr oxi de, fluoride containing salts, a corrosion inhibitor e.g. ascorbic
acid, surfactant and water. Background of the Invention The present
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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 is 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
cofnposition 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



can be used to renove various types of residues from copper substrates and
dielectrics wthout degrading or destroying the device. U S. Pat No.
4,617, 25IWoe288ehsky di scl oses a cl eani ng conposition thaCT/B02/1¥3pr epar ed
with a select am ne and an organi c polar solvent. This conposition is
formed WO 02/086045 PCT/US02/11739 -2 utilizing fromabout 2% to about 98
% by wei ght of am ne conpound and about, 98 to 2 % of an organic polar
solvent. U S. Pat. No. 4,770,713 to Ward di scl oses a cl eani ng conposition
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Ward di scl gses a process for renoving an  organic coatl ng froma substrate
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nonoet hanol am ne, about 19% by wei ght hydr oxyl am ne, a corrosion inhibitor

No. 5,867 65 Lo Petbesri o AP E e BTy HplE Ehupeiish, o

conpri si ngomptising anmalkyldmine hahamelkamdamimeor r osi on i nhi bi t or bei ng one of,
benzotriazole gallic acid and gal lic acid esters. U S. Pat. No. 5,597,420
to Ward di scl oses a cleanin OSI tion free of hydroxyl am ne, corrpounds
that consists essent.dl Pyt bll% é7t719atﬁ6WéW| ¢ieclases apaeeess 1argBORBE Al th a
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15 esters ean P tent . rtzko f et al., disgloses
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others for the control of netal corrosion in alkali containing conponents.

20 U.S. Pat. No. 5,143,648 to Satoh et al., discloses novel ascorbic acid
derivatives as anti &kSdBatert.No. 5,997,658 to Peters et al. discloses cleaning 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 miscible
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.



U S Pat. No. 5,972,862 to Torii et al., discloses the use of fluorine
cont ai ni ng conpounds with a quaternary amoni um salt, a water soluble or
m sci bl e worogasnogs sol vent, an i norganic or organic aci d amdTaissutf7act ant .
25 U S. Pat. No. 6,044,851 to Gieger et al., discloses the use of fluorine
cont ai ni ng conpounds with a quaternary amoni um fluoride, a water soluble
or mscible organic solvent and a surfactant. WD 02/ 086045 PCT/ US02/ 11739
-3 Moreover, heretofore, avail abl e cl edning conpositions have required
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and are generally unreactive.

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

20  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



20 sem conductor manufacturer, especially if the cleaning conpositions and
use thereof are not considered undesirable by regul atory agencies
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Fig. 1 is an atomic force microscopy (AFM) comparison of an
electrochemically deposited (ECD) copper wafer with slight chemical mechanical
15 planarization (CMP), with an identical wafer treated with a cleaning composition
according to the invention.

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 electron m croscopy (SEM
conparison i mages of an untreated damascene wafer and an identical wafer
treat ed viwoh2@s@k®ani ng conposition according to the pre®emtusonvesdi on. 20
Detai |l ed Description of the Preferred Enbodi nents According to the present
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t et raal kyl anmoni um hydroxi de, a fluoride containing salt of a nonnetallic
nature, and a surfactant, is significadtly inproved by m xing therewith an
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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:



enhanced corrosion inhibiting action and cl eaning capabilities at |ow
tenperatures, properties not possible fromthe use of the individual
conmponentwomr/08q4Tonbi nati on with i s ot her cleani ng conpoReEmUGsSOxAETRO t he
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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 unexpected nature 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



10 the described striping conposition followed by washing and drying the
substrate. The actual conditions, i.e., tenperature, tine, etc. depend on
t he nat urwoandsdos ckness of the conpl ex (photoresist resipdérasandy7ey
sidewal | polyner) material to be renoved, as well as other factors
famliar 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 cl eaning conpesition, at a tenperature between
25-50C typically for a period of about 5- 60 m nutes than, washed with
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AFM Z Range (average) nM

32.347 | 35.572 | 56.779 | 28.844

Damascene 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
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.

10

Example 2

In order to demonstrate the cleaning efficacy of compositions according to
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.

15
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3.42

0.00

3.42

2.98

Surfactant? y/n

yes

yes

yes

yes

Damascene Wafer Clean y/n

yes

1o

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

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

temperature were 60 minutes and 25° C respectively.

wafers having BPSG, TEOS, and SiL.K produced dielectric deposits.

The time

and



t hen evaluated wi th scanning el ectron m croscopy (SEM inmages for cleaning
efficacy. WO 02/086045 PCT/ US02/11739 -8- Table 2 Fornmulation 0O P R S MEA
4,5 4.5 NO®2/03doMH 2.5 2.5 0 6 TMAF 16.75 0.00 16. 75 14. @0T/USNSZ/OKBY ¢ Aci d
1.75 1.75 3 3 Water 74.50 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
yes no no no The data of Table 2 show a surprising result in that only the
conposition identified as O with all the constituents of the m xture,
except surfactant provided 5 adequate cleaning. Exanple 3 In order to
demonstrate the conpatibility of the d@M§csition of the invention with
different dielectryg NRrTates varifous waf er TE ated, The cl eaning
conpositions, havi%%nﬁ#elﬁ)bornul ations Z‘et for?h in 'g[)l e 39(Were pr epar ed

and tested on 10 WeEar s havi ng BPSG| TBOS,| ang Si|LK ®roduced dj el ectric
deposits. The ti tenperaturewere—60-mnutles—and25-C-rpspectivel y

[

and
and—tenp e yt d .
WO 02/ 086045 PCT/ (BIM 1739 -9- Tahle33 Formdlatliom A T USX MEA 9 9 9 O

NH:F-HF 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
5  containing 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.



MMHS5 555 N4F HF 0.5 1 2 3 Ascorbic Acid 3.5 3.5 3.5 3.5 Witer 82 81.5
80.5 79.5 %Fluoride in Solution 0.33 1.83 1.33 2.00 Surfactant? y/n yes
yes yes ywWe Bogd4Rates A /mn <1 <1 <1 <1 BPSG <1l <1Pe1/ust2/1iTEOS <1 <1
<1 <1 SiLK <1 <1 <1 <1 The data in Table 3 clearly show a surprising
result, nanmely, there was no attack on the surfaces. Fluoride containing
cl eani ng conposition generally attack silicon 5 containing materi als.
Exanple 4 In order to denonstrate the-dfficacy of the cleaning capabilities
with the different |levels of the conmponents, a series formulations

summari zed in Table 4 were prepared.T@G@V‘danascene waf ers cont ai ni ng post

ash etch residu T TTITRT §E i SE £liegning: {0 0 and
treated with Iovvove{llgtéﬁv mExi ng inGbe;%erspat aﬂgocq? ar ﬁ?ﬂU@Zs. The

waf ers were theM]Mal uat ed 4vé { his¢camhi ng gl%®ct ron ﬂrﬁcrﬂﬁo@y (SEM i mages
for cl eani ng ef (Heaey—andisuriracel-darpge—WO-02/086045-PCHUS62/41739 -10-
Table 4 FormulaPN-on EF G/H 1 |[J KIL MN MEAW.5112 4.5 12 9(9 12 4.5 9 N
0
5

Met hyl ehanol Methylehanol

amine 0 0 0 0 0 0 0 0 |11
TMAH 6 |25 6 |25 5 |25 6 5 5

3.26
TMAF 3.2613.2610.0010.00({3.26/0.00(3.2613.26|0.00| 4

Ascorbic Acid| 3 3133 1[35]35] 3 3 135135
83.2 179.2 86.5 82.5 [79.2 [82.5 {79.2 [83.2 182.5 {77.2

'Water 4 4 0 0 4 0 4 4 0 4
% Fluoride in

Solution 0.6710.67]0.00|0.00{0.67|0.00{0.67|0.67]0.00{0.67
Surfactant?

y/n yes | yes | yes | yes {yes | yes | no | no | no | yes
Damascene

'Wafer Clean

y/n yes | yes | no | no |yes | no | yes | yes | no | no
Substrate

Attack no | no | no | no | N0 | no | no | no | no | yes

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
s 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-corroding 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.



amne 00000000011 TMAHG6 2.56 2.555 2.56 55 3.26 TMAF 3. 26
3.26 0.00 0.00 3.26 0.00 3.26 3.26 0.00 4 Ascorbic Acid 333335353
3 3.5 3.5wB32/@86085 2 86.5 82.5 79.2 82.5 79.2 83.2 82.5 77rET/UM/EY73% 4 O O
404404 %Fluoride in Solution 0.67 0.67 0.00 0.00 0.67 0.00 0.67 0.67
0.00 0.67 Surfactant? /n yes yes yes yes yes yes no no no yes Danmascene
Wafer Clean y/n yes yes no no yes no yes yes no no Substrate Attack no no
NO NO NO no no no no yes From Tabl e 4-ilt-shoul d be noted that fornulations
E, F, I, Kand L cleaned the wafer wthout vjsib|e signs of, C.R{I‘O i on of
the substrate surfaE&hefmeFR48c coPRRNitigns of dhe Gventiqy preVidean iphiRitey Hatig:

cl ean t helefd®Fehdv@ailisimace effedtigeisi tarifoshdrvinfibitoy tiaintcacdcaol, pheogalibist r at e
surface. Fi i ar.i son of SI%M ijmages of an untreated wafer and a

Fi.g. 2 .
waf er aft%‘ilﬂ?ﬁ‘élgfoﬁéatﬁt%gtg% aloe 0% W LORBRALPH Y e 4. Therefore, a goal of the

invention; to provide a non-corroding cleaning conposition to be used in

the manufacture semyg 91”§5a‘?rc>f ﬁ‘f'e]viin%f%ﬁiotnp?& %Ijo§id%faf1ﬁ‘éﬁ1w §of Eléﬁdﬁ%’a g&ﬁ&d’“e’
pol ymer and contam nation“renoval™ at |1 oW tenperatures is achi eved wth the
conposi t i Sibsdnteovhieeenntee adcamplished & kgyw snepessyres Whiple dpeRRMCAYS provi de

cl eani Ny fABRAHidH EethlBhs BAOMenheFkyai bl € Silicon etch rate.

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.



WO 02/ 086045 PCT/ US02/ 11739 -11 Furthernore, the conpositions of the
invention provide an inhibitor that is |ess expensive and is nore

ef fecti vewa2a8@as r osi on i nhi bitor than catechol, pyrogal IPelrjusoyai7Bd ¢ aci d
or its esters alone or in conbination. Another goal of the invention; to
provide a nethod for cleaning a coated s substrate which can be
acconplished at | ow tenperatures which does not cause redeposition of
met al ions has been achi eved. Having thés described our invention what is
desired to be secured by letters patent of the United States is set forth
in the apPdnbisFlamsdas whi ch should be read without linitation. WO

02/ 086045 PCT/US02/ 11739 -12- What is clainmed is: 1 1. A cleaning
conposition conprisjng: ¢£ron1about Q.to 14 9% by wei ght nonoet hanol am ne 3
from about 2 to 6.0'% b)/g FogHe SPEROSTHOH QRO &M hydr oxi de 4 from about

0.3 to 3.5 %by weight fluoride ion 5 a corrosion inhibitor being an
effect)ve amount pffrgﬁca%f)ﬁf&tcﬁf%%;%y @e%ﬁiﬁﬂﬁ\ieﬂ%b%iﬁ@d water. 1 2. A
cl eani'ng conposition according to clarm1, ereln sald ascorbic 2 acid is
present in an amount of fromO0.5 to 10 %by weight. 1 3. A cleaning
conposj tion accor di REmtddofit 2kdTs D% B Sidin TedatkyRaaabBLM hyllrgaie is present
in an anount of froml1l to 5 %by weight. 1 4. cl eani ng sol ution according
to claim1, including an effective 2 anobunt of a nonionic surfactant. 1 5.
A conppsi tion accor flomgboat 613abrd.3,% bheveigls diudrifie imr i de results

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 ion 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 composition 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:



2 fromionization of a salt of a non-netallic fluoride conmpound in said
conposition. 1 6. The cleaning conposite of claim5, wherein said fluoride
ion is 2 woodws@ds from one of, anmoni um bifl uoride, amomcamisb/uose de,
tetral kyl anmoni um 3 fluorides of the group (R)4NF where R can be al kanes
with d to C5 or mxtures thereof. 1 7. The cleaning conposition of claim
1, wherein said fluoride ion is 2 provided by using hydrofluoric acid in
said conposition. 1 8. A nethod of clebing a sem conductor device having
an organic, 2 metal organic polyner, inorganic salt, oxide, hydroxide,
and/ of conpl exes orcostagiehsHid serBicendusiaralsyicasvith 7 Fleaning CPERPHIRN conpri si ng

t he stsepscoffaini A HEH 4% él@ﬁpﬁbﬁé&%olarmﬁ@ abdueOni3 .0 BhySweight

St i, R P58 W GG, H o’ © 14%

t et r al7ky | eamownn bfisscbibie avid derrosiboithibitd®, balaticeSvateyt aeimpetatbdelodibetieeenon, an
effectiveyso B i [ bal ance wat er at
a terrperasuréea gﬁ% bgtf%feeﬁé&g{ g%t%ng%gg’ge%@S ﬁhh?e@ ah&t&baﬁ ﬁ@{e? ime between 5

m nutes and 60 mnutes; 9 washing said sem conduct or device in deionized
water;, and 10 dryigpgy 'sQuﬁ&EﬁxE&ﬂﬁ%Eﬁéw@@i{i&&omﬂec@watér ngighod according to
claim8, including the step of including from 2 0.5 to '10% by wei ght
ascorbic acid in said cleaning conmposition. 1 10. A nmet hod according to

cl ai mg9, i ncluding drpmggaﬂmeﬁﬁcdnaqbwﬂuagcé rom 2 1to 5 %by weight
ascorbic acid in said cleaning conmposition.

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
2 1to 5% by weight ascorbic acid in said cleaning composition.



