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particles resu In a reduction of renoval rate of the surface of nenory

di sks,matiiiglh The planarity of the memory or rigid disks must be improved, as the distance between
the recording head of a disk drive and the surface of the memory or rigid disk has decreased with
improvements in recording density that demand a lower flying height of the magnetic head with
respect to the memory or rigid disk. In order to permit a lower flying height of the magnetic
head, improvements to the surface finish of the memory or rigid disk are required.

[0003] Surface roughness is a high frequency, short wavelength component of a measured
surface which affects performance of memory disks insofar as it limits the decrease in the gap
between the disk surface and the recording head of a disk drive that is practically achievable.
Thus, reduction in surface roughness of memory disks is highly desirable from a performance
standpoint. Attempts have been made to reduce surface roughness by utilizing abrasives having
smaller particle size in polishing compositions for memory disks. However, typically smaller
abrasive particles result in a reduction of removal rate of the surface of memory disks, which
increases the amount of time required to achieve a desired surface finish, thereby increasing
production time and costs. Accordingly, there is a need in the art for methods for polishing

memory disks that produce decreased levels of surface roughness while exhibiting increased

polishing rates.
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of aggregate rimary particles.
the substrate to abrade at least a portion of the nickel-phosphorous to polish the substrate.

[0006] The polishing composition comprises wet-process silica. Wet-process silica is
characterized as being prepared by the polymerization of soluble silica precursors from aqueous
solutions thereof. Wet-process silica comprises particles that typically are non-aggregated,
individually discrete particles, which generally are spherical or nearly spherical in shape, but can
have other shapes (e.g., shapes with generally elliptical, square, or rectangular cross-sections).
Such particles typically are structurally different from fumed (i.e., pyrogenic) silica, which
particles are prepared via flame hydrolysis of volatile precursors and have chain-like structures
of aggregated primary particles.

[0007] Suitable examples of wet-process silica include condensation-polymerized silica and
base-stabilized colloidal silica. Condensation-polymerized silica particles typically are prepared
by condensing Si(OH),4 to form substantially spherical particles. The precursor Si(OH), can be
obtained, for example, by hydrolysis of high purity alkoxysilanes, or by acidification of aqueous
silicate solutions. Such condensation-polymerized silica particles can be prepared in accordance
with U.S. Patent 5,230,833 or can be obtained as any of various commercially available products
such as the BINDZIL 50/80, 30/310, 40/130, and 40/170 products from EKA Chemicals, the
Fuso PL-1, PL-2, PL-3, PL-3H, and PL-7 products, as well as other similar products available
from DuPont, Bayer, Applied Research, and Clariant.
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embodiments, the wet-process silica particles have an average particle size of 90 nm to 200 nm
(e.g., 100 nm to 150 nm). Generally, use of silica having smaller particle size results in lower
surface roughness but at the expense of lower removal rate as compared with use of silica having
larger particle size. In this regard, particle size refers to the diameter of the smallest sphere that
encloses the particle.

[0010] The polishing composition typically comprises 0.1 wt.% or more (¢.g., 0.2 wt.% or
more, or 0.5 wt.% or more) of wet-process silica. Preferably, the polishing composition
comprises 5 wt.% or less (e.g., 4 wt.% or less, or 3 wt.% or less) of wet-process silica. More
preferably, the polishing composition comprises 0.1 wt.% to 5 wt.% (e.g., 0.2 wt.% to 4 wt.%, or
0.5 wt.% to 3 wt.%) of wet-process silica.

[0011] The silica desirably is suspended in the polishing composition, more specifically in
the water of the polishing composition. When the silica is suspended in the polishing
composition, the silica preferably is colloidally stable. The term colloid refers to the suspension
of silica particles in the water. Colloidal stability refers to the maintenance of that suspension

over time. In the context of this invention, a silica is considered colloidally stable if, when a



(e.g., 100 nmto 150 nm. Generally, use of silica having snmaller particle
size results in | ower surface roughness but at the expense of |ower renoval
rate as cwopar®dsmsth use of silica having |arger parti eCe/tse@e003onst his
regard, particle size refers to the dianeter of the small est sphere that
encl oses the particle. [0010] The polishing conposition typically conprises
0.1 wt.%or nore (e.g., 0.2 wt.%or nofe, or 0.5 wt.%or nore) of

wet - process silica. Preferabl y, the polishing conposition conprises 5 wt.%
or | esmispansipn,ofdheniliés imrwatesis plaved mtwta 190 an! gradusfedosylinder gndoaltoyeeddp IStaéd

More pref the Shl C osition rise

(e.g. " g t\?\ﬁ?fé attbmﬁo {h%(shtg% eo)”“‘[“éf ?\%Fn%%lcenﬁ' aporf %ﬁ%rg?é%gmstlh%ﬁ i ca.

[ 0011]boTt|6ﬁ1 50 fil %tﬂéegiad@kw ryh%déxb(% Fﬂﬂ@ﬂnd &F §/h8) 21 the BbM@n&atiposf particles mor e
specifically in the water of the i shing conposition., Wen the silicais

susperiddle fop 0trel efdhe gradugted @mrmr {§{1dnin terme of igfml dl\pd@i Ry Hisiipitiak

Il oi dal | bl.e 1o d refe f
part | rReenttpR gt RaibleS i fle S foRtsbRh G ih Ik RABRE s et or bl
that syspiens{[B -q\r?}r/g Ji 28.5).| Thé baue eN[ENITINE] aémﬁblywewsutmn oraeqail to®eB, i s

consi dered col [ oi dal stable if, when asuspension of the silica in water
i s pl andpreferablynisiems than greguakiodtil.cyl i nder and al l owed to stand unagit at ed

bart o0, D The BHiing b GbOFLFAGRe Sh YEER S SRR AP hObBtous,
g/m) "Hru:hgfehﬁh_ﬁw)ﬁ&nzésr pitkelphosphvasis cand® ang agélﬁ Haomg%umﬂablafoxhdmuogr aduat ed

cylinder (t in terns of g/m) dIVlded by.t th?gltlal concentration of
part i d?oé%n iahatthe P ofithepel GORAI ]TYIPFF ¥rthe agentdhahioxiqigey ess t han or

equal e(l) Ipﬁo{ﬂho?ous i$ b Wzroxu{e-r]l\}or{-ﬂ”l tﬁ% é&%f‘éﬁité’cﬁe 9Ero[x§ies Lﬂal{ldec]

de5|ra ess thanror equal pre erably is less than or
equal ltydrcﬁgeia .pefcﬁﬁdrz hlkph hthopemhldeg (e gm‘pbuuyl hymopfmrmde)s esdiam peyexide tdndithe

oxi di zes ic phosphor qus. The agent .that oxidiz ni ckel hosphorous can
be anyﬁ(fggjﬁ ﬁ]@e eé‘hﬁl"éﬁ’?é”@%f‘%gf’ %*}?Sﬁ%%f@ﬂ% sy gef‘ﬁgmﬁ‘tl—i?of t he

pol i shipaf31c OMARRIpblisHing Ié/rﬂb@s?ﬁoly typ‘ié&ﬁyQGQBhséshﬁ@l X, '%jblzﬁére (e.g., 0.05 wt.% or

ni ckel - phosphorous IS a peroxid Non-limting exarrg@(res of suitable

per oximers, dnel wddsley drovgerf tb@am”t that oxidkaek nw}(dlrpip@r) otesPregergbly, thEbUt yl
hyd | k t
oxi o SRUSHg kB AR L gt g o e TS Vet e o

CONPOShrt1eRN0.B YRt % D 1855,CHTZ w895 oPlebsh ofthdagent thiar ﬁlﬂﬁegnwk& Iﬁﬁ)spllior%s)r
More preferably, the polishing composition comprises 0.01 wt.% to 1 wt.% (e.g., 0.05 wt.% to

0.5 wt.%, or 0.05 wt% to 0.4 wt%) of the agent that oxidizes nickel-phosphorous.

[0014] The polishing composition comprises an aminopolycarboxylic acid. In the context
of the invention, the term “aminopolycarboxylic acid” refers to a compound that comprises at
least one amino functional group and two or more carboxylic acid functional groups. The amino
functional group(s) can be primary amino group(s), secondary amino group(s) or tertiary amino
functional group(s) but are preferably tertiary amino functional group(s). Preferably, the
aminopolycarboxylic acid is selected from the group consisting of $-alaninediacetic acid,
methylglycine diacetic acid, hydroxyethylethylenediaminetriacetic acid,
diethylenetriaminepentaacetic acid, N,N,-bis(carboxymethyl)alanine, salts thereof, and
combinations thereof. More preferably, the aminopolycarboxylic acid is methylglycinediacetic
acid or hydroxyethylethylenediaminetriacetic acid.

[0015] It will be appreciated that the aforementioned aminopolycarboxylic acid can exist in
the form of a salt, an acid, or a partial salt thereof. For example, an aminodicarboxylic acid
includes aminodicarboxylic acid, as well as mono- and di-salts thereof. Furthermore, the

aminopolycarboxylic acid can exist in the form of an acid salt of the amino functional group.
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More preferably, the polishing composition will have a pH of 2 to 4 (e.g., 2 to 3).

[0019] The pH of the polishing composition can be achieved and/or maintained by any
suitable means. More specifically, the polishing composition can further comprise a pH
adjustor, a pH buffering agent, or a combination thereof. The pH adjustor can be any suitable
pH-adjusting compound. For example, the pH adjustor can be nitric acid, potassium hydroxide,
or a combination thereof. The pH buffering agent can be any suitable buffering agent, for
example, phosphates, sulfates, acetates, borates, ammonium salts, and the like. The polishing
composition can comprise any suitable amount of a pH adjustor and/or a pH buffering agent,
provided that a suitable amount of the buffering agent is used to achieve and/or maintain the pH
of the polishing composition within the ranges set forth herein.

[0020] The polishing composition optionally further comprises a biocide. The biocide can
be any suitable biocide, for example, an isothiazolinone biocide. The amount of biocide used in
the polishing composition typically is 1 ppm to 500 ppm, and preferably is 10 ppm to 200 ppm.
[0021] The polishing composition can be prepared by any suitable technique, many of which
are known to those skilled in the art. The polishing composition can be prepared in a batch or

continuous process. Generally, the polishing composition can be prepared by combining the
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aminopolycarboxylic acid and optional biocide can be supplied in a second container, either in
dry form, or as a solution or dispersion in water. The agent that oxidizes nickel-phosphorous
desirably is supplied separately from the other components of the polishing composition and is
combined, e.g., by the end-user, with the other components of the polishing composition shortly
before use (e.g., 1 week or less prior to use, 1 day or less prior to use, 1 hour or less prior to use,
10 minutes or less prior to use, or 1 minute or less prior to use). The components in the first or
second container can be in dry form while the components in the other container can be in the
form of an aqueous dispersion. Moreover, it is suitable for the components in the first and
second containers to have different pH values, or alternatively to have substantially similar, or
even equal, pH values. Other two-container, or three or more-container, combinations of the
components of the polishing composition are within the knowledge of one of ordinary skill in
the art.

[0024] The polishing composition of the invention also can be provided as a concentrate
which is intended to be diluted with an appropriate amount of water prior to use. In such an
embodiment, the polishing composition concentrate can comprise the silica,
aminopolycarboxylic acid, optional biocide, and water, with or without the agent that oxidizes

nickel-phosphorous, in amounts such that, upon dilution of the concentrate with an appropriate
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memory or rigid disks, such as aluminum disks coated with nickel-phosphorous.
[0026] The polishing method of the invention is particularly suited for use in conjunction
with a chemical-mechanical polishing (CMP) apparatus. Typically, the apparatus comprises a
platen, which, when in use, is in motion and has a velocity that results from orbital, linear, or
circular motion, a polishing pad in contact with the platen and moving with the platen when in
motion, and a carrier that holds a substrate to be polished by contacting and moving relative to
the surface of the polishing pad. The polishing of the substrate takes place by the substrate
being placed in contact with the polishing pad and the polishing composition of the invention
and then the polishing pad moving relative to the substrate, so as to abrade at least a portion of
the substrate to polish the substrate.
[0027] A substrate can be planarized or polished with the chemical-mechanical polishing
composition with any suitable polishing pad (e.g., polishing surface). Suitable polishing pads
include, for example, woven and non-woven polishing pads. Moreover, suitable polishing pads can
comprise any suitable polymer of varying density, hardness, thickness, compressibility, ability to
rebound upon compression, and compression modulus. Suitable polymers include, for example,

polyvinylchloride, polyvinylfluoride, nylon, fluorocarbon, polycarbonate, polyester,
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determining the thickness of the substrate before and after use of the inventive polishing method

to directly measure the removal rate of the substrate per unit of polishing time.

[0030] Measurement of surface roughness is well known in the art. Suitable techniques for
the determination of surface roughness of a substrate include surface profilometry, light
scattering techniques, interferometry, and atomic force microscopy. Instrumentation useful in
determining surface roughness is commercially available from vendors including Schmitt
Industries (Portland, OR), Lightmachinery, Inc. (CA), and Veeco Instruments (Plainfield, NY).
[0031] The following examples further illustrate the invention but, of course, should not be

construed as in any way limiting its scope.

EXAMPLE 1
[0032] This example demonstrates the effect of the complexing agent on the removal rate
observed for nickel-phosphorous achievable by the polishing method of the invention.
[0033] Similar substrates comprising nickel-phosphorous-coated aluminum disks were
separately polished with fourteen different polishing compositions (Compositions 1A-1N). Each
of Compositions 1A-1N contained 1.8 wt.% colloidal silica, glycine or methylglycinediacetic

acid as a complexing agent, hydrogen peroxide, and water, at a pH of 2.35. Compositions 1A-
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nm, exhibited nickel-phosphorous removal rates that were approximately 9.3% to 29% greater

than the nickel-phosphorous removal rates exhibited by Compositions 1A-1C, which contained

glycine and colloidal silica having an average particle size of 110 nm, with the greatest

difference (20%) exhibited between Compositions 1C and 1F, which contained 0.45 wt.%

hydrogen peroxide. Compositions 11 and 1J, which contained methylglycinediacetic acid and

colloidal silica having an average particle size of 70 nm, exhibited nickel-phosphorous removal

rates that were approximately 11% and 26% greater, respectively, than the nickel-phosphorous

removal rates exhibited by Compositions 1G and 1H, which contained glycine and colloidal

silica having an average particle size of 70 nm. Compositions 1M and 1N, which contained

methylglycinediacetic acid and colloidal silica having an average particle size of 23 nm,

exhibited nickel-phosphorous removal rates that were approximately 49% and 68% greater,

respectively, than the nickel-phosphorous removal rates exhibited by Compositions 1G and 1H,

which contained glycine and colloidal silica having an average particle size of 23 nm.

[0036]

EXAMPLE 2

This example demonstrates the effect of the complexing agent on the surface

roughness observed for nickel-phosphorous resulting from use of the polishing method of the

invention.
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[0038] As is apparent from the results set forth in Table 2, the use of Compositions 1D and
1E, which contained methylglycinediacetic acid, colloidal silica having an average particle size
of 110 nm, and 0.10 wt.% and 0.20 wt.% hydrogen peroxide, respectively, resulted in a surface
roughness approximately 23% and 19% lower, respectively, than the surface roughness resulting
from the use of Compositions 1A and 1B, which were identical to Compositions 1D and 1E
except for containing 0.8 wt.% glycine instead of 1.0 wt.% methylglycinediacetic acid, when
used to polish a substrate comprising nickel-phosphorous-coated aluminum. The use of
Composition 1F, which contained methylglycinediacetic acid, colloidal silica having an average
particle size of 110 nm, and 0.45 wt.% hydrogen peroxide, resulted in a surface roughness that
was approximately 5.6% greater than the surface roughness resulting from the use of
Composition 1C, which identical to Composition 1F except for containing 0.8 wt % glycine
instead of 1.0 wt.% methylglycinediacetic acid. The use of Compositions 11 and 1J, which
contained methylglycinediacetic acid, colloidal silica having an average particle size of 70 nm,
and 0.20 wt.% and 0.45 wt% hydrogen peroxide, respectively, resulted in a surface roughness

that was approximately 8.5% and 6% lower, respectively, than the surface roughness resulting
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[0041] After polishing, the removal rate for nickel-phosphorous was determined, and the

results are set forth in Table 3.

Table 3

Composition Complexing Agent Ni-P Removal Rate
(mg/min)

3A (comparative) | Glycine 7.0*

3B (comparative) | Glycolic acid 7.4

3C (comparative) | Citric acid 6.8

3D (comparative) | Tartaric acid 6.3

3E (comparative) | Alanine 6.8

3F (invention) Hydroxyethylethylenediaminetriacetic acid | 7.7

3G (invention) Methylglycinediacetic acid 8.6

* _ average of two experiments

[0042] As is apparent from the results set forth in Table 3, Composition 3F, which contained
hydroxyethylethylenediaminetriacetic acid, exhibited a nickel-phosphorous removal rate that
was approximately 4.1% to 22% greater than the removal rate exhibited by Compositions 3A-

3D. Composition 3G, which contained methylglycinediacetic acid, exhibited a



[0041] After polishing, the renoval rate for nickel-phosphorous was

determ ned, and the results are set forth in Table 3. Table 3 * - average
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Tabl e 3, Conposition 3F, which contained

hydr oxyet hyl et hyl enedi am netri acetic acid, exhibited a nickel-phosphorous
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conposi touglmses§ Gosepaesli for nitkel4phodfharoiamckultihg flom weslof ¢l prjisbngoosthod ohthe
contained 1,8 wt.%colloidal silica having an average particle size of 70
nm and BYFHIqR . % hydr ogen peroxide in water at a pH of 2.35. Conpositions
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experinments [0046] As i's apparent fromthe results set forth in Table 4,
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acid, rl%ls r(l))Ey%ﬁl}jlah}?leﬁéjd’i;;%ﬁl%tﬁ’a%gt%ﬁ'ycefasand 1.0 wt.% methylglycinediacetic acid,

respectively.

[0045] After polishing, the average surface roughness (“R,”) of the substrates was

determined using a texture measurement instrument obtained from Schmitt Industries (Portland,

OR), and the results are set forth in Table 2.

Table 4

Composition Complexing Agent R, (A)
4A Glycine 0.51*
4B Glycolic acid (1.8 wt.%) 0.56
4C Glycolic acid (3.0 wt.%) 0.53
4D Hydroxyethylethylenediaminetriacetic acid 0.45
4E Methylglycinediacetic acid 0.46

* - average of three experiments .

[0046] As is apparent from the results set forth in Table 4, use of Composition 4D, which
contained hydroxyethylethylenediaminetriacetic acid, resulted in a surface roughness
approximately 12% to 20% lower than the surface roughness resulting from the use of
Compositions 4A-4C, when used to polish a substrate comprising nickel-phosphorous-coated
aluminum. The use of Composition 4E, which contained methylglycinediacetic acid, resulted in
a surface roughness approximately 9.8% to 18% lower than the surface roughness resulting from
the use of Compositions 4A-4C, when used to polish a substrate comprising

nickel-phosphorous-coated aluminum.



approximately 12%to 20% | ower than the surface roughness resulting from
the use of Conpositions 4A-4C, when used to polish a substrate conprising
ni ckel - prwophorwss3coat ed al um num The use of Conposi t iPOm/USEN09NIISH

cont ai ned net hyl gl yci nedi acetic acid, resulted in a surface roughness
approximately 9.8%to 18% | ower than the surface roughness resulting from
the use of Conpositions 4A-4C, when usdd to polish a substrate conprising
ni ckel - phosphor ous-coated al um num CLAIMS 1. A nethod of

chem cal | y-nmechani cal |l y polishing a siiZdM3te, which nethod conprises: (i)
providing a substrate conprising nickel -phosphorous, (ii) contacting the
substrate with a khenisahethatofehicoatallyoneeanieglly oplighing p substisipvhithhg: (a)
wet - process rﬁéth%c?@o fnl?gesan agent that oxidizes nickel -phosphorous, and (c)
an am nopol ycar oxyrf1 c acid, wherein the polishing conposition has a pH of

1to 5, and (iii)g,yovi i.he i.Shi [ xe to the

substrate to abra(%i)e at glgé ggwggﬁ%ggm§ﬁ%?%%Eg%-pplpl)lﬂ%dsu\éhorous to polish
the substrate. 2.(iifhe ¢oatdecidg @He substrate Withwhelteaiicalirhechpnicalspulishingonposi ti on
conprises 0.1 w.%to 5 wm.%wet-process silica. 3. The nethod of claim 2,
wher ei n the polishi ng CEHMRASEION CORPEBHS i ses 0.5 wt.%to 3 wt. % wet-process

silica. 4. The nethod cl gLn in the wet-process silica has an
| Sofbibbeedaie

average particle size 2 0 un. 5. The method of claimi,

wherei n the oxi di zi ng @yent an agehythabgeadizpe nwkeldgghosphordhe andt hod of cl ai m 5,
wherein the polishing conposition coaﬁéi se]s 0.05 to 0.5 wt. % hydrogen
peroxi de. 7. The met hd® of 1 ANMCROLYGRILP ami nopol ycarboxylic acid is

sel ect ed wherein the polishing composition has a pH of 1 to 5, and
(iii) moving the polishing composition relative to the substrate to abrade at
least a portion of the nickel-phosphorous to polish the substrate.

2. The method of claim 1, wherein the polishing composition comprises 0.1
wt.% to 5 wt.% wet-process silica.

3. The method of claim 2, wherein the polishing composition comprises 0.5
wt.% to 3 wt.% wet-process silica.

4. The method of claim 1, wherein the wet-process silica has an average
particle size of 20 nm to 125 nm.

5. The method of claim 1, wherein the oxidizing agent is hydrogen peroxide.

6. The method of claim 5, wherein the polishing composition comprises 0.05
to 0.5 wt.% hydrogen peroxide.

7. The method of claim 1, wherein the aminopolycarboxylic acid is selected
from the group consisting of beta alaninediacetic acid, methylglycine diacetic acid,
hydroxyethylethylenediaminetriacetic acid, diethylenetriaminepentaacetic acid, N,N,-
bis(carboxymethyl)alanine, salts thereof, and combinations thereof.

8. The method of claim 1, wherein the aminopolycarboxylic acid is
methylglycinediacetic acid.

9. The method of claim 1, wherein the aminopolycarboxylic acid is
hydroxyethylethylenediaminetriacetic acid.

10.  The method of claim 1, wherein the polishing composition comprises 0.1

wt.% to 5 wt.% of the aminopolycarboxylic acid.



fromthe group consisting of beta al ani nedi acetic acid, mnethylglycine

di acetic acid, hydroxyethyl ethyl enedi am netri acetic acid,

di et hyl enwOnoewmiospent aaceti ¢ acid, N, N,- bi s(carboxynerhyiygsatoaniive; salts
t hereof, and conbinations thereof. 8. The nethod of claim1, wherein the
am nopol ycarboxylic acid is nmethylglycinediacetic acid. 9. The net hod of
claim1, wherein the am nopol ycarboxylilé acid is

hydr oxyet hyl et hyl enedi am netriacetic acid. 10. The nmethod of claim1,

wher ei n the pol i sHi ng Tenmethbd obclat Py whesindthé polisting corbpetition efmprigss 0.5
am nopol ycar baoxyl i.c id.11. The nmethod . of c¢]aim 10, wherein the polishing
conposi ti on “Eoft ?wgﬁtﬁ??ﬁlwwm}@r&ex%&ﬁl ~he ami nopol ycar boxyl i ¢ aci d.
12. The met hod ofy,cl ai LR e Hotht $BiisEne eompSitioPR 2 S 2
to 4. 13. The nethod o@%‘l’lgt?@n&%?u\%%? ’e?vﬁateﬁieth% Pt BOling herhe
conpositiontod. 2 to 3. 14. The nethod of claim1, wherein the substrate
conpri ses a nickel,phosphorous- coatedq alum num di s 15,. . The et hod of

cl ai m 14, wherei §3t hesﬂfesr;get#{gdgfﬁlé%ﬂywhprgm t'flfé’.gi Gl’ﬁge RRlishne 8?m8?sé€ g2
wherein thepalishing conposition conprises: (a) 0.1 wt.%to 5 w.%
condensation-pol yneri zed silica, (b) 0.05 wt.%to 0.5 w. % hydrogen

peroxi de, and (c)l40. 1 The method 5f elaimel ohersiththe ghhsiratrecainprises adigkel-d or

hydr oxyet hyl et hyl enedi ami,netriacetic acid, wherein the polishing
g Pho R oy Hilghiy R

conposition The met hod of claim 16, wherein the
substrate conprisigs a Theokethplos plaith Q4swhereitt the diskush meimaty slksk. 18. The

nmet hod of claim 17, wherein the disk is a nenory_disk. . .
16. The method of claim 1, wherein the polishing composition comprises:
(a) 0.1 wt.% to 5 wt.% condensation-polymerized silica,
(b) 0.05 wt.% to 0.5 wt.% hydrogen peroxide, and
(c) 0.1 wt.% to 5 wt.% of methylglycine diacetic acid or

hydroxyethylethylenediaminetriacetic acid,

wherein the polishing composition has a pH of 2 to 4.
17.  The method of claim 16, wherein the substrate comprises a nickel-

phosphorous-coated aluminum disk.

18.  The method of claim 17, wherein the disk is a memory disk.



