MANUFACTURI NG METHOD OF GLASS SUBSTRATE FOR MAGNETI C DI SC AND MANUFACTURI NG
METHOD OF MAGNETI C DI SC The present disclosure relates to subject natters
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BACKGROUND OF THE INVENTION
Field of the Invention
[0001] The present invention relates to a manufacturing
method of a glass substrate for a magnetic disc mounted on a
magnetic disc device such as a hard disc drive (HDD) and a

manufacturing method of a magnetic disc.

Description of the Related Art

[0002] As an information recording medium for an
information processing device such as a hard disc drive, a
magnetic disc is known. A magnetic disc is configured by
depositing a thin film such as a magnetic layer on a substrate
and.aluminum,has been used as the substrate. However, for the
purpose of improving recording density, it has been demanded
to further lower the flying height between a substrate of the
HDD and a magnetic head. Therefore, a glass substrate which
can lower the flying height of a magnetic disc compared to an
aluminum substrate has been replacing aluminum.

[0003] To lower the magnetic head, smoothness of the

surface of the glass substrate being a substrate is a must. 1In
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been reported and it is requested to nmanage and reduce such a mnute
defect. [0004] Therefore, high recording density is achieved by carrying
out a plurality of tines of polishing with high precision on the gl ass
substrate surface. Generally, rough polishing is carried out in the first
polishing and mrror polishing is carried out in the second polishing.
Particle dianmeter of abrasive agent used in the second polishing is

smal ler than that used in the first polishing. [0005] However, if a foreign
matter such as abrasive agent attaches on the substrate, high snoothness
cannot be obtﬁined. Therefare, there i%§%85initation.in achi evi ng high
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cl eanse by use. of jagid, a reducing agent, and fluorine ion follow ng
pol i shi ng %y cérium series abrasive agent has been disclosed. Mreover, in
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polished by cerium series abrasive agent, by use o | eansing l1quid with
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precision on the glass substrate surface. Generally, rough
polishing is carried out in the first peolishing and mirror
polishing is carried out in the second polishing. Particle
diameter of abrasive agent used in the second polishing is
smaller than that used in the first polishing.
[0005] However, if a foreign matter such as abrasive agent
attaches on the substrate, high smoothness cannot be cobtained.
Therefore, there is a limitaticn in achieving high recoding
density of a magnetic disc only by polishing. Therefore, a
¢cleansing step for removing abrasive agent after polishing has
been conventionally introduced and a foreign matter such as
abrasive agent has been removed. In the cleansing step,
cleansing mainly by use of a surface active agent is carried
out.
[0006j After polishing by cerium oxide series abrasive
agent, a projection which cannot be removed by normal cleansing
remains. Therefore, for example, in the Patent Document 1, a
technique to cleanse by use of acid, a reducing agent, and

fluorine ion following polishing by cerium series abrasive

agent has been disclosed. Moreover, in the Patent Document 2,



does not occur on the glass substrate surface after cleansing (by AFM
observation) has been disclosed. [Patent Docunent 1] Japanese Published
Unexam ned Patent Application No. 2004-59419 [Patent Docunent 2] Japanese
Publ i shed Unexam ned Patent Application No. 2006-99847 [0007] However, when
a substrate was manufactured through cleansing by the cleansing Iiquid
described in the conventional art, a plurality of magnetic recordi ng nmedi um
regarded as defective were found. Then, when a cause of defect was
investigated, it was found out that ceriumseries abra lvg%g ent remined
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series was used. 3 [0009] Then, as a result of further discussion on this

fact, theAhgygeggggnfggndzggﬁ_gb@ggbecause material of abrasive grain used
in the rough polishing step and in the final mrror

[Patent Document 2] Japanese Published Unexamined Patent
Application No. 2006-99847

(0007] However, when a substrate was manufactured through
cleansing by the cleansing liquid described in the conventional
art, a plurality of magnetic recording medium regarded as
defective were found. Then, when a cause of defect was
investigated, it was found out that cerium series abrasive agent
remained on the substrate surface and this caused defect. This
is because the portion where the abrasive agent remains becomes
a mask and generates a convex portion.

[0008] In view of the above-mentioned problem, the
inventors of the present invention investigated manufacturing
process of a case where the cerium series abrasive agent
remained on the substrate surface. The inventors focused on
a fact that in a rough polishing step to roughly polish the glass
surface, abrasive agent including cerium series abrasive grain
was used and in the final mirror polishing step t¢o finish the
surface of the glass substrate, abrasive agent including silica
series abrasive grain which has smalier particle diameter than

that of cerium series was used.



polishing step differs fromeach other, cleansing liquid used in a
cleansing step follow ng each of the steps remained and ceriumseries
abrasi ve agent which was not renoved in the rough polishing step remained
even after cleansing step following the final mrror polishing was carried
out. [0010] As such, there is a problemthat if abrasive agent wused in the
rough polishing step remains to the mrror polishing step even though

cl eansing was carried out, this can be a defect that greatly influences
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the Patent Document 2, surface roughness is increased due to t

final mirror polishing was carried out.

[0010] As such, there is a problem that if abrasive agent
used in the rough pelishing step remains to themirror polishing
step even though cleansing was carried out, this can be a defect
that greatly influences substrate surface quality such as a
mound cor a scratch. Incidence ratioc of a mound becomes higher
as abrasive agent particle diameter ratio becomes larger.
Especially, when colloidal silica was used to polish following
pelishing by use of cerium, abrasive agent particle ratio
becomes large and therefore incidence ratio of a mound becomes
large.

[0011] To remove cerium series abrasive agent, as
described in the Patent Documents 1 and 2, it is necessary to
cleanse by use of cleansing liquid including acid, a reducing
agent, and fluorine ion. However, because abrasive grain used
in the rough polishing step and the mirror polishing step are
ceriumand colloidal silica, respectively, following themirrcr
polishing step, cleansing liquid for removing silica series
abrasive agent must be used and cerium series abrasive agent

cannot be removed.



cl eansing and snoot hness of a final magnetic disc is lost. SUMVARY OF THE

| NVENTI ON [ 0013] The present invention has been made in consideration of

t he above problem and present cleansing nmethod and is ainmed at providing a
manuf acturi ng nmethod of a glass substrate for a magnetic disc and a

manuf acturing nethod of a magnetic disc which can renove cerium series
abrasive grain by cleansing after rough polishing step without fail by

nodi fying conposition of a cleansing liquid used in cleansing step and can

manuf act ur i ne prqduct. [0014] To salve the .abaove nentioned problem the
i nventors ?Q)Sl% e pr egg]r’ﬂe"i enti 61 SAEd 9 Mﬁwqﬁ@%ﬁi&éﬁo@ a
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degree. Therefore; a cleansing Iiquid for nore Life y renovi ng abrasive
agent is devel oped by adding etching function to carry out etching of a

substrate surface to a conventionally-proposed cleansing |iquid for

renovi ng cerium oxi de abr asigygmaiad oY urdirsSehdiriogn so that cerium oxi de on
the substrate surface can 5 be renoved by dissolution in a short period of

tinme and bypetghi ng efHegirfergevier@nti®mdhddesubsidat e surface. In a

case where the abrasive agent includes ceriumoxide, |liquid which can carry

out reduct tyes dHS8et Ubh T Ohe R vabE ASH Ve agenbréSettS@deansing method
and is aimed at providing a manufacturing method of a glass
substrate for a magnetic disc and a manufacturing method of a
magnetic disc which can remove cerium series abrasive grain by
cleansing after rough polishing step without fail by modifying
composition of a cleansing liquid used in cleansing step and
can manufacture a fine product.
[C014] To solve the above menticoned problem, the inventors
of the present invention made a research on the shape of a
substrate surface required for a substrate after polishing by
ceriumusing a substrate polished by cerium oxide abrasive agent.
As a following step after a rough polishing step using cerium
oxide abrasive agent (first polishing step), there is a final
mirror surface polishing step (second polishing step).
Therefore, surface roughness is permitted to a certain degree.
Therefore, a cleansing liquid for more surely removing abrasive
agent is developed by adding etching function to carry out
etching of a substrate surface to a conventionally-proposed
cleansing liquid for removing cerium oxide abrasive grain by

disscolution so that cerium oxide on the substrate surface can



Specifically, solution including inorganic acid, organic acid, and fluorine
ion is used. [0015] The present invention includes follow ng configuration.
[0016] (Configuration of Invention 1) According to one aspect of the
present invention, the present invention is a manufacturing nethod of a

gl ass substrate for a magnetic disc including a rough polishing step for
roughly polishing a nmain surface of a glass substrate, a mrror polishing
step for mrror polishing the main surface of the glass substrate after the
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substrate are relatively noved to mrror polish the main surface 6 of the

gl ass subsirateiugpthé nidhe; ¢l eangi ng step, the abrasive agent including
rare-earth oxide as a nmain conposition is nolten and renoved and the gl ass

substrate pBODspUrfacerhes pAteERIntg i nfe@Gassed N 1tiied GWitlicnd gt ock smal | er
than the cutting stock

configuration.

[001l6]

(Configuration of Invention 1)

According toc one aspect of the present invention, the
present invention is amanufacturingmethod of a glass substrate
for amagnetic disc including a rough polishing step for roughly
pelishing a main surface of a glass substrate, a mirror
polishing step for mirror polishing the main surface of the
glass substrate after the rough polishing step, and a cleansing
step for cleansing the glass substrate between the rough
polishing step and the mirror polishing step, wherein in the
rough pclishing step, abrasive agent including rare-earth oxide
in which content of fluorine is 5% by weight or less as a main
component is supplied to the glass substrate and an abrasive
cloth and the glass substrate are relatively moved to roughly
polish the main surface of the glass substrate; in the mirror
polishing step, abrasive agent which is different from one
including rare-earth oxide as a main composition is supplied
to the glass substrate and an abrasive cloth and the glass

substrate are relativelymoved tomirror pelish the main surface



of the glass substrate main surface in the mrror polishing step. [0017]
According to the above configuration, it is possible to carry out etching
processing by a cleansing liquid after rough polishing deeper than
conventional nethod and therefore it is possible to nore effectively renove
abrasive agent attached on the glass substrate main surface. This is
because it is known in advance that mrror polishing (second polishing)

will be carried out after rough polishing (first polishing) and therefore

if surface hness i ncreases due to t chj ng acconpanyi ng cl eansi ng after
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of a glas or a nmagnetic disc i1 ncluding a roug ofishing step
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pol i shing step mrror polishing the main sur
after the ¢ h polishing step 7 by use of an abrasive agent which is a
di fferent abrasive agent fromthat used in the rough polishing step, and a

cleansing s§epy] for chearsidiaqt ke @hasspsylstbalre ghebween,t he raugh

polishing step and the mrror polishing step, wherein in the rough
possible to carry out etching processing by a cleansing liquid
after rough peclishing deeper than conventional method and
therefore it is possible to more effectively remove zabrasive
agent attached on the glass substrate main surface. This is
because it is known in advance that mirror pelishing (second
polishing) will be carried out after rough peclishing (first
polishing) and therefore 1f surface roughness increases due to
etching accompanying c¢leansing after rough polishing, as long
as a condition that the surface roughness occurs within a range
of cutting stock which will be cut later in themirror polishing
step is fulfilled, no influence is given to the smoothness of
the final glass substrate main surface after mirror pelishing.
[0018]
(Configuraticn of Invention 2)

Moreover, according to ancother configuration of the
present invention, the present invention is a manufacturing
method of a glass substrate for amagnetic disc¢ including a rough
polishing step for roughly polishing a main surface of a glass
substrate, amirror polishing step formirror polishing themain

surface of the glass substrate after the rough polishing step



pol i shing step, abrasive agent including rare-earth oxide in which content
of fluorine is 5% by weight or less of as a main conponent is supplied to
the gl ass substrate and an abrasive <cloth and the glass substrate are
relatively noved to roughly polish the main surface of the glass substrate;
and in the cleansing step, the glass substrate is caused to cone into
contact with a cleansing liquid including ascorbic acid, 100 ppmor nore
and 1000 ppmor less fluorine ion, and sulfuric acid of 3% by weight or

nore to renove by _diss IV|n t he abr Si ve ent ncl udi rare-earth oxide
2s & i &%ﬁl&&&ﬁ%a rﬁé@%@ﬁ%%r% 35 Iy e 4 aggﬁsaveaa%ﬁ%t for
enhanci ng £ |sso ut|o T braS|ve age ncluding rare-earth
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abrasive agent including rare-earth oxide such™ as cerium oxide as a nain

conmponent gatbdeei®ries efifgatiaelty themgveadsi BubBersteagsdngn s aff£r rough
polishing. Further, even if surface becomes rough by etching, the roughness
i's cloth and the glass substrate are relatively moved to roughly

polish the main surface of the glass substrate; and in the

cleansing step, the glass substrate is caused toc come into

contact with a cleansing liquid including ascorbic acid, 100

ppm or more and 1000 ppm or less flucorine ion, and sulfuric acid

of 3% by weight or more to remove by dissolving the abrasive

agent including rare-earth oxide as a main composition.

[0019] Fluorine ion plays a role of a catalyst for

enhancing removal by dissolution of the abrasive agent

including rare-earth oxide such as cerium oxide as a main

composition. According to the above configuration, since

concentration of fluorine ion is set to 100 ppm or mere and 1000

ppm or less, removal by disscolution of the abrasive agent is

enhanced more.

[0020] It is more preferable if concentration of fluorine

ion is set to 100 ppm or more and 300 ppm or less. Supply source

of fluorine ion may be hydrofluoric acid, silicofluoric acid,

sodium fluoride, or the like.

[0021] Moreover, according to the present inventicn, due

to increase of etching depth caused by high fluorine ion



within a range of cutting stock to be cut in the following mrror polishing
step. Therefore, no influence is given to the snoothness of the final glass
substrate main surface after mrror polishing. [0022] It is preferable that
the cleansing liquid is used in inmrersion cleaning. However, the cleansing
liquid may be supplied by spraying. Mreover, although it is sufficient
with only inmersion cleaning, ultrasonic nay also be used. Further, scrub
cleansing or the like may al so be used to increase cleansing effect. In
addition, by substituting.atnmsphere of, shing tank, life.of the Iiquid
can be Ieﬁ%%%&ﬁﬂﬁfa%ﬁﬁ?B bﬁ@FéY%i?g?EgﬁHE?E% ®5 ﬁgfe@5ﬁ@eﬂf?§?i%ﬁF f
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there are xy{0i And-abor cﬁ&‘ﬂfﬁﬂﬁ?’ stHERM o KeWPOL At 1 rARY LGah i SONES, there
are L and D. One that"is generally called ascorbic acid is reduced ascorbic

acid. [00z4]idiend d_trHRe «F36Qr, bing a6ifd ueReludes ghvixy he) tdeascorbic
acid which is vitamin C, D arabo (iso) ascorbic acid which is erythorbic

acid, and $heotlhkess Retlughagr oxd Ui etk s asaoitht o AGhid el didese after

dehydr oascorbi c acid, nonodehydroascorbic acid, and the |ike.
mirror pclishing.
[0022] It is preferable that the cleansing liquid is used
in immersiocn cleaning. However, the cleansing ligquid may be
supplied by spraying. Moreover, although it is sufficient with
only immersion cleaning, ultrasonicmay alsc be used. Further,
scrub cleansing or the like may also be used to increase
cleansing effect. 1In addition, by substituting atmosphere of
a washing tank, life of the liquid can be lengthened.
[0023] Here, it is preferable that concentration of
ascorbic acid included in the above cleansing liquid is set to
0.1% by weight or more and it is more preferable if the
concentration is set to 0.5% or more and 3% or less by weight.
Ascorbic acid used in the c¢leansing liguid may be L-ascorbic
acid and may be supplied as L-ascorbic acid salt. Generally,
there are two types of ascorbic acidf reduced ascorbic acid and
oxidized ascorbic acid. Moreover, from viewpoint of
constitutional isomer, there are xylo and arabo. Further, from
viewpoint of optical isomer, there are L and D. One that is

generally called ascorbic acid is reduced ascorbic acid.

(0024] The reduced type ascorbic acid includes L-(xylo)



[ 0025] (Configuration of Invention 3) It is preferable that in the above

cl eansing step, abrasive agent including rare-earth oxide a nmain conponent
is renoved by dissolution so that the nunber of abrasive grains included
in the abrasive agent including rare-earth oxide as a main conponent
existing on the main surface of the glass substrate becones 2/cnR. [0026]
(Configuration of Invention 4) According to another aspect of the present
invention, a magnetic disc manufacturing nethod according to the present

i nvention for at | east. a netic la n_a_glass substrat.e manufactured
by any of G gy EHEL HBRE! TDOSA=HILordPhg FEOL ool eRart™ T v duticon, | t

is possible. to.nore effectively remve.the .ahrasiye agent including
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step in the.sheansing sten fLold g e dough, pald sning step in a case

where di fferent abrasive en are - use e roudh polishing step and

the mrror, PAAdSNING &R e teli 4 he JPYR palishing step of the glass
substrateﬁanré%gér evenjiféédf%acecﬁeg%%es rough due to etching by the
above- nentjqneg cl eansing, that occurs within a range of 10 cutting stock to

be cut in the followng mrror polishing step and therefore no influence is

given to thersmmaihnessy ofr tiheeddingl Pl ass substrate main surface after
mrror polishing. [0028] Therefore, anount of abrasive agent which renains

It is preferable that in the above cleansing step,
abrasive agent including rare-earth oxide a main component is
removed by dissolution so that the number of abrasive grains
included in the abrasive agent including rare-earth oxide as
a main component existing on the main surface of the glass
substrate becomes 2/cm’.

[0026]
(Configuration of Invention 4)

According to ancther aspect of the present invention, a
magnetic disc manufacturing method according to the present
invention forms at least a magnetic layer on a glass substrate
manufactured by any of the above methods.

[C027] According to the present invention, it is possible
to more effectively remove the abrasive agent including
rare-earth cxide as a main component, which is used in the rough
polishing step, in the cleansing step following the rough
polishing step in a case where different abrasive agents are
used in the rough polishing step and the mirror polishing step
after the roughpolishing step of the glass substrate. Moreover,
even if surface becomes rough due to etching by the

above-mentioned cleansing, that occurs within a range of

10



until the mrror polishing step becones snmall and a magnetic disc

manuf actured by the manufacturing nethod of the present invention can
reduce defects such as mound or scratch. BRI EF DEXCRI PTI ON OF THE DRAW NGS
[0099] [FIG 1] A view showi ng an effect of an enbodi nent of the present
invention. [FIG 2] A view showi ng relation between fluorine concentration
and etching speed in the enbodi nent of the present invention. The Best Mbdde
for Carrying Qut the Clainmed Invention [0029] Next, enbodi nents of a

ranufact ur Lge ML Nad, of 3 gl %S SUDSLIALR Lol A manst L dige and e

nmanuf act ur g met Hot “agneti c "drscTaccor Ag ™t _

will be exphained o delaidy L0301 ;When Lhe Lnyent ohsoPRAg.URyarjious

cl eansi ng "reagents to conpare dissolution property to cérium oxrdée ~(cerium
di oxi de) ' i i n t t sl i F@ﬁj firmed

t hat fgnemg%§§%|€%?%%_%§§%€$$§Qégﬁgﬁe o_%%%%é%ﬁ§%§gg$%%%§s¢%g |%ﬁ?ﬁ
including sphsgyric acigandasconhbenachel shEsPard aldohe khivas &b med
that qui ck dissolution property 11 can be obtained by providing fluorine ion

by additioanef1fim@rmicrra€ighiarsrsod] Wil vekbde sagman1addit hviga icto the
processing liquid including sulfuric acid and ascorbic acid. [0031] O her

than ceri ugioxiflenu i Ssotad ION dORRMILY a@f uriaemeahbll 6Xi tiee SHEds @St
| ant hanum oxi de, praseodym um oxi de, neodym um oxi de and the |ike were

confirnmed. idfhentith ®&S reduce defects such as mound or scratch.

BRIEF DEXCRIPTION OF THE DRAWINGS
[0099]
[FIG. 1] A view showing an effect of an embodiment of the
present invention.
[FIG. 2] A view showing relation between fluorine
concentration and etching speed in the embodiment of the present

invention.

The Best Mode for Carrying Out the Claimed Invention

[0029] Next, embodiments of a manufacturing method of a
glass substrate for a magnetic disc and a manufacturing method
of a magnetic disc according to the present invention will be
explained in detail.

[0030] When the inventors made up variocus cleansing
reagents to compare dissolution property to cerium oxide
(cerium dioxide) which is main component of the abrasive agent,
it was confirmed that fine dissolution property can be obtained
by processing liquid including sulfuric acid and ascorbic acid.

Especially, it was confirmed that quick dissclution property
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confirmed that dissolution property simlar to that of cerium oxide can be
obt ai ned. Rough polishing of a glass substrate was practically carried out
by use of abrasive agent including ceriumoxide series abrasive agent and
thereafter, cleansing was carried out by use of cleansing |liquid including
sul furic acid, ascorbic acid, and fluorine ion. Then, irrespective of
concentration of sulfuric acid, a protrusion (convex portion) fornmed by
attachnment of abrasive agent on the glass substrate could be renoved.

[ 0032] However, en. observed caref ul by an.atomc force 1 croscope, it
has T ound. U HeHaE CARSRS BYeEheT RUCT S Gahg Bat b BVoirebrEanErat | R oT

sul furi ¢ agl.d,cames ;0o cont gl 4 LA LAG, . 9,8Ss skbsly ate. o & sl por e
(concave portion) "I's generate onh the glass SUDST T ate surfaces d

Speci ficalyye,i4 %ﬁ‘él&&’#&gc%&'%u%f@taéf& &2 Pﬂgo?@{éié)@ié{vas generated on

t he gl ass substrate su en concentration of sulfuric acid is |ess

than 3% by[oyeight. |mgase tsplfanacglr%ﬂ%sz@dlei,qakgs%m%gghn réﬂéit'f&fad d,

ascorbic acid, and fluorine ion, it is assuned tha oncenttation of

sul furic aghdevagrtQueriddancB% by a4l itum SUlddr beaaebdyBXaht Sx1&achi ng
effect to the glass, changes the surface thereof, and inCreases surface

roughness. nd2d{R033] okleae, ah@achd NYi k& Re PhepORENLRed hatTHeh @ it was
mul ti conponent gl ass such as alum nosilicate glass, material of the gl ass

whi ch can benfi ssel viethtbyiaciod utd ot peopvedyvwsiei 1 anidyd ahaicng ff ¢@peumf the
glass (Si O frane) . Leaching markedly occurs in a multiconponent gl ass
where an ebeieatcather didtenineti.0 Reuighcbudeédhibhgachi aggissa shlb$er e
phenonenon from
was practically carried out by use of abrasive agent including
cerium oxide series abrasive agent and thereafter, cleansing
was carried out by use of cleansing liquid including sulfuric
acid, ascorbic acid, and flucorine icn. Then, irrespective of
concentration of sulfuric acid, a protrusion (convex porticn)
formed by attachment of abrasive agent on the glass substrate
cculd be removed.
100321 However, when observed carefully by an atomic force
microscope, it was found out that when cleansing liquid having
low concentration of sulfuric acid comes into contact with the
glass substrate, a small bore (concave portion) is generated
on the glass substrate surface. Specifically, it was found out
that the concave portion was generated on the glass substrate
surface when concentration of sulfuric acid is less than 3% by
weight. 1In case of a cleansing liquid including sulfuric acid,
ascorbic acid, and fluorine ien, it is assumed that when
concentration of sulfuric acid was lower than 3% by weight,

sulfuric acid exerts leaching effect tc the glass, changes the

surface thereof, and increases surface roughness.
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etching, where glass itself is dissolved. [0034] Therefore, it was found out
that to prevent fornmation of a concave portion on the glass substrate
surface, an enbodi nent of the present invention needs cleansing |iquid
including sulfuric acid, ascorbic acid, and fluorine ion wherein content of
sul furic acid nust be at least 1. 5% by weight or nore and especially 3% by
wei ght or nore. Here, instead of sulfuric acid, nitric acid or hydrochloric
acid may be used. However, sulfuric acid which does not get consumed by

Ccross-int eﬁggggfnw\é\nr tegi,&secOrl@&ﬁﬂ%hin%mgﬁéﬁoﬁﬁﬁd%w agent, i's nost

sui t abl e. er.’ it was en the inventors cleansed a

gl ass subshpat e-yYabOfehbi §1 64 £aNSNG iaqtahqnfo@qtlic%%@fgﬂ%gg ¢ oR;tbe;Lype of

cerium oxi de series abrasive agent, generation aspec he convex

portion or,eoncave R LiARORant Be @l 8551 s6l¥ af8 Hiifsf ah ssTheEq R{e=a
plurality of cerium oxide series abrasive agent used for mrror polishing

of a gl assmasHbslnaktg fepeNBicNEhoR IR BEDUF i+ 28 et hed Bf nighRa b kkely
Moreover, in the cerium oxide serried abrasive agent, cerium oxide 1s a

mai N conposedtrwhih ea aliher i damgoreait byleddensieh aas « lkaghhapyRtoxt den
praseodym um oxi de, and neodym um oxi de are 13 included. In other words, the
cerium oxi de&Oseki escabdasdi ve.eageinty iis rard EartdnoxieSeirices Adunasi ve
agent including cerium oxide as a main conmponent. [0036] Currently (as of
year 2007) ¢tthéng, avberaoglgpesiteélfeisudisxotieederi es abrasi ve agent which
can be relatively weasily obtained: a cerium oxide series abrasive agent

[0034] Therefore, it was found out that to prevent

formation of a concave portion on the glass substrate surface,

an embodiment of the present invention needs cleansing liquid

including sulfuric acid, ascorbic acid, and fluorine ion

wherein content of sulfuric acid must be at least 1.5% by weight

or more and especially 3% by weight or more. Here, instead of

sulfuric acid, nitric acid or hydrochloric acid may be used.

However, sulfuric acid which doces not get consumed by

cross-interaction with ascorbic acid, which is a reducing agent,

is most suitable.

[0035] Moreover, it was found out when the inventors

cleansed a glass substrate using this cleansing liquid that

depending on the type of cerium oxide series abrasive agent,

generation aspects of the convex portion or concave porticn on

the glass substrate differ. There are a plurality of cerium

oxlde series abrasive agent used for mirror polishing of a glass

substrate depending on manufacturing method or the like.

Moreover, in the cerium oxide serried abrasive agent, cerium

oxide is a main compcnent while other rare-earth oxide such as

lanthanum oxide, praseodymium oxide, and neodymium oxide are

13



manuf act ured t hrough processing such as calcinations with a bastnaesite ore
i ncluding fluorine substance as a raw material; and a cerium oxide series
abrasi ve agent manufactured through processing such as calcinations with
purified rare-earth conpound as a raw material. The former cerium oxide
series abrasive agent includes an ore which has fluorine substance by
itself and therefore fluorine is included as rare-earth oxide. The latter
cerium oxi de series abrasive agent does not include fluorine or if it does,
limted to a very small anmount. Here, fluorine content in the abrasive

agents can; ur i ReXely] =, ectron
spect roscob@gl%%%) y ?jﬁcgéltl: llz;\gf.IId[gcafoE*‘,aCt7h%mV\hen o ana)ﬁ)geﬁg%%rloe%gra{y;%%%@gl eansi ng

liquids iggbydiingrstd turke acidk ceonesnigratdion fhestlifiniGide erigh be 3%
by wei ght or nore), ascorbic acid, and fluorine ion according to an

embodi ment oRf 4é hgs ps esett Eowentéen, to the above-nentioned various
procurabl e cerium oxi de series abrasive agent including fluorine was

conpared, [(008a5 foundurdntinat(dsndfhgeaase0ofl)abensire¥eaagento haybdg
fluorine concentration, which is in a higher predeterm ned range than
conventi onaf oneundueitde speieasebtas tepta@intetuthialg caausedrdyatldvdigh
concentration of fluorine ion, abrasive agent including ceriumoxide as a
mai n conposasi by clanabecdf fectevely oehdweseries tdlerzs camsagenist ep fol | owi ng
t he rough polishing. [0038] Mreover, it was also found out that even if
surface begontactough duroush epritegsinhesvoughhesslésnakitnd witlange of

cutting stock to be cut in the followng mrror polishing
bastnaesite ore including fluorine substance as a raw material;

and a cerium oxide series abrasive agent manufactured through
precessing such as calcinations with purified rare-earth
compound as a raw material. The former cerium oxide series
abrasive agent includes an ore which has fluorine substance by
itself and therefore fluorine is included as rare-earth oxide.
The latter cerium oxide series abrasive agent does not include
fluorine or if it does, limited to a very small amount. Here,
flucrine content in the abrasive agents can be measured as
fluorine atom content by an X-ray photoelectron spectroscopy
(XPS)} or the like.

[CG037] When cleansing property of cleansing liquids
including sulfuric acid (concentration of sulfuric acid must
be 3% by weight or more), ascorbic acid, and fluorine ion
according to an embodiment of the present invention to the
above-mentioned various procurable cerium oxide series
abrasive agent including flucrine was compared, it was found
out that in the case of abrasive agent having fluorine
concentration, which is in a higher predetermined range than

conventional one, due to increase in dept of etching caused by
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step. Therefore, no influence is given to the snoothness of the final glass
substrate nmain surface after mrror polishing. [0039] Fromthis viewoint,
the inventors found out that in a case where a glass substrate for a
magnetic disc is cleansed between the rough polishing step (first polishing
step) and the mrror polishing step (second polishing step) using the
cleansing liquid of the enbodi nent of the present invention, fluorine
concentration in the cleansing liquid need to be between 100 ppm and 1000

d f bl bet 100 . d_300 0040] T I [
PP S0, Ton SR ShEL ARl e Bk asen 100, P A 300,00 o [G040L, The el gansino
t he cIeans&QQil$q5Lq¥ i% gdﬁgihog iy §I%Pinqzefggpt Qg %ciglsuch as éulfuric
acid and redu%lng‘be?ékt 0 cerl%ﬁg%x} ep%y5¥% uc%g aﬁeﬁy stich“ 33" Gscor bi ¢

aci d. Therghoige Lig.cLeAnsiog, | houl g, Imy crhal faedh by, sypergetic of foot of

the three conponents have” qui ergéency toward cerium oxi de and can

remve a 1 6ghaN AL alor il diie: 01ARs, SUBS A FoSUIRARC Pl a L SRl amoun!

of etching does not damage the substrate surface. [0041 e above

nentioned gifsgtsofoldie kleaBskREnkhgui he depesidse £ ithei¢pnbi Ration. of a
solution for reductive 15 dissolution fromthe state of oxide, that is,

reduced agentcubavihdOsSadl it &t lontl QW £edoxopobenhiahiteca ;Is@plpéshﬂ% enti al
of a specific elenment anong solution reactivity, and a conplexing agent to

cause a nekakpt 0 Trormaforsl wel @ nfet@nceonpl eivenHapdt a6 mbot ke &8s COAPI ex

with a hard base, while soft acid forns a conplex with a soft base.
the final glass substrate main surface after mirror pelishing.
[0039] From this viewpoint, the inventors found out that
in a case where a glass substrate for a magnetic disc is cleansed
between the rough polishing step (first polishing step) and the
mirror polishing step (second polishing step) using the
cleansing liquid of the embodiment of the present invention,
fluorine concentration in the cleansing liquid need to be
between 100 ppm and 1000 ppm and more preferably, between 100
pem and 300 ppm.
[0040] The cleansing liquid has dissolution enhancing
effect by fluorine ioﬁ to cerium oxide in the cleansing liquid
in addition to etching effect by acid such as sulfuric acid and
reducing effect of cerium oxide by reduced agent such as
ascorbic acid. Therefore, the cleansing liquid materialized
by synergetic effect of the three components have quite high
detergency toward cerium oxide and can remove a foreign matter
on the glass substrate surface by a slight amount of etching
that dcoes nct damage the substrate surface.

[0041] The above mentioned effect of the cleansing liquid

depends on the combination of a solution for reductive
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[ 0042] According to acid-base concept by Lewis, a netal ion is acid and a
ligand is a base. Pearson organi zed stability of a conplex by Lew s’
aci d- base concept and suggested a concept of hard and soft acid base. In a
case of a netal ion or a ligand having a |large polarization, electric
charge thereof easily noves and therefore, such a netal ion or a ligand is

called "soft", while electric charge of a nmetal ion or a |ligand having
smal|l pol arization does not nove easily and therefore such a netal ion or
a ligand i ed "h 0043] Ced+_and, |L.a3+ which are nents of the

. | d".
abr asi ve %b%%?i%%}%g%{%“ hatd 3 of S Frorhet s’tsa'bl%ecg‘g‘rr%fe%%ﬂ h a
hard b .. Th f . addi td f fl i i h ti B
Sotting coRBHIS it oH SrTH UoriTte T8l FEPREEN L 280 “Oppnt GAEE IV BprA L whi ch

7 osudn 152001 L UL R4S, CONVEDLT 0L, SO Buipt o1, T

di ssol ving ceri brasive agen e surfa [ 0044]

|0 & case Wil ool UBLOK! dPclioUseeRs) A PSING oA09N e Y el &l eansi g

| i qui d which can ca out reduction I Sso I on, specifically ion

| nel uding 006 4RNlLCrathde cOROANL 612 dna8Add 40tk ol Qe LAt ot oAt nd,
h e su sur

cerium oxide which is abrasive agent remaining on t strate ace can

16 be sel egtivebyedi 950k Vehodhusasdt becones possible to suppress residue
of abrasive agent to a following step while reducing danmage by etching to

the substrapes2Thi s enabklesiit@ tsUBRL@spageneratkpd Bl BeiPyNd; Bye¥£5i due of

an abrasive agent in the previous step. Fromthis result, reduction of

mound and isgriat £0igamdde 1expert €d.a base. Pearson organized stability
of a complex by Lewis’ acid-base concept and suggested a concept
of hard and soft acid base. In a case of a metal ion or a 1ligand
having a large polarization, electric charge thereof easily
moves and therefore, suchametal iocnor a ligandiscalled “soft”,
while electric charge of a metal icon or a ligand having small
polarization does not move easily and therefore such a metal
ion or a ligand is called “hard”.
[0043] Ced+ and La3+ which are components of the abrasive
agent belong to hard acid and can form a stable complex with
a hard base. Therefore, additicn of flucrine icn can enhance
reaction. By setting concentration of fluorine ion between 100
ppm and 1000 ppm, which is significantly high, in addition to
conventicnal configuration for dissclving cerium abrasive
agent, a substrate surface can be etched.
[0044] In a case where cerium oxide is used as abrasive
agent, by use of cleansing liquid which can carry out reduction
dissolution, specifically solution including inorganic acid,
organic acid, and fluorine ion, for cleansing, cerium oxide

which is abrasive agent remaining on the substrate surface can
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[ 0045] In the enbodi nent of the present invention, if concentration of
sulfuric acid included in the cleansing liquid of the glass substrate is 3%
by wei ght or nore, generation of a concave shape on the glass substrate
surface can be suppressed. However, thinking froma viewoint of, for
exanpl e, inproving dissolution speed and production efficiency,
concentration of sulfuric acid in practical use can be 4% by wei ght or

nore. Mbreover, if concentration of sulfuric acid is increased, production

effici e”Cyb%fsséI‘%éffx?@ a&i%EOJrve&*'PW.‘?r‘ﬁ%r’ !igetbré%orq%%c\ég%tsri%tlieoQoexceeds 30%

by wei ght, “di SSol ut1 on Spee cerium dxi I's slo contrary to

assumpti on., apd.theref aue, dih s nal prsherablesFiam byl s vheypoiat . it

is prefera tolimt concentration of sulfuric aci y wel ght or

| ess.  MOreoyeEind M LAS®OEERAhYM X e S8Id16%:1abr aghyg 898Piesific! udi ng

fluorine, because reaction’is causéd between rare-earth fluorine and

sul furic agh@préisigemotatiref erablw i tyNeE 8a88e CONGRNLHALED0fgsmt furic
acid. Fromthis viewpoint, it is preferable to set concentration of

sul furic achdH0p30% ohy Weight Febml €885 reSPRAd, abbduct 9cAQ% hyuwai &t or
| ess. [0046] In the enbodi nent of the present invention, ascorbic acid

i ncl uded i acthecel eanstagetpeied of a gl ass 17 substrate nmaybe L-ascorbic
acid. Ascorbic acid maybe supplied in the formof L-ascorbic acid salt.
Concentrat io0d®f ascorlyi cheaambddiclanded fi theheralseansiimydritquing dgn be
adj usted within a range which can retain predetermnm ned dissolution property
to the abtasteetagentn cfosukkanpt ecithencbndentinathecleayshegll 1961idy
weight. If the concentration is | ower than 0.1% by wei ght,
of the glass substrate is 3% by weight or more, generation of
a concave shape on the glass substrate surface can be suppressed.
However, thinking from a viewpoint of, for example, improving
dissclution speed and production efficiency, concentration of
sulfuric acid in practical use can be 4% by weight or more.
Moreover, if concentration of sulfuric acid is increased,
production efficiency is increased as well. However, if the
concentration exceeds 30% by weight, dissclution speed of
cerium oxide is slowed, contrary to assumption, and therefore
this is not preferable. From this viewpoint, it is preferable
to limit concentration of sulfuric acid to 30% by weight or less.
Moreover, 1in a case of cerium oxide series abrasive agent
including fluorine, because reaction is caused between
rare-earth fluorine and sulfuric acid, it is not preferable to
increase concentration of sulfuric acid. From this viewpoint,
it is preferable to set concentration of sulfuric acid to 30%
by weight or less, especially, to 10% by weight or less.

[0046] In the embodiment of the present invention,

ascorbic acid incliuded in the cleansing liquid ¢of a glass
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there may be a case where dissolution speed is slowed and production
efficiency is worsened. Taking production speed into consideration, it is
preferable that the concentration is between 0.5 and 1.0% by wei ght.

Al t hough upper Iimt of concentration of ascorbic acid should not be
especially limted, practical concentration can be |lower than 4% by wei ght.
However, in the vicinity of 4% by weight is near saturation concentration
of ascorbic acid and it is difficult to conpose the cleansing |iquid.

e ol O ook Ak D004l O ELEL £ 40N 1 Qoo FRNSLAGIAN PP dipdBea -

preferable to set concentration wer g r lIess.

o Creran nes : e ght | ! |
0 by weig Etﬁ%(r)e B3It P0a s O b 18 2¢)ieR0s1 PO |d i Cant R, eéggf%o@% rere

qui ckly an ore, production efficiency can be 1 nprove

in the flugrige geniddn o decsenkes sabpasi¥ei dagsit e fABOR GG H S,
generated by reaction between rare-earth fluoride substance and sulfuric

aci d incl ugdedrige theckl@ansendinl basiishe Thered riesdinutlie grbpdiapntc of the
present invention, concentration of sulfuric acid nust be managed in ppm
| evel . Espreciaglrby,i vehedqedt Uomce agadpls¢liidedohbehbeatboasiaenagents

exceeds 5% by weight, there may be a case where nmanagenent of fluorine ion
concent r atbhprwdintithe CEestnsicagdarpriat jics 18 Ubdét caldn 0.[18048]wd igHthe
enbodi ment of the present invention, there is nolimtation for the
abrasi ve agemte used ba ancaoy wotrshligpoloft gl gssedubstslatveedasaridng as t he
abrasive agent includes rare-earth oxide wth 5% by weight or |ess of
fluorine comadmticas &f g ercunpohemrsdaspbei dakyng prioslugtébear apkedt hat t he
into consideration, it is preferable that the concentration is
between 0.5 and 1.0% by weight. Although upper limit of
concentration of ascorbic acid should not be especially limited,
practical concentration canbe lower than 4% by weight. However,
in the vicinity of 4% by weight is near saturation concentration
of ascorbic acid and it is difficult to compose the cleansing
liquid. Therefore, taking production efficiency into
consideration, it is preferable to set concentration to 3% by
weight or less. In the vicinity of 3% by weight, composition
of the cleansing liquid can be carried out quickly and therefore,
production efficiency can be improved.
[0047] Here, in the fluoride cerium oxide series abrasive
agent, fluoric acid is generated by reaction between rare-earth
fluoride substance and sulfuric acid included in the cleansing
ligquid. Therefore, in the embodiment of the present invention,
concentration of sulfuric acid must be managed in ppm level.
Especially, when fluoric acid included in the abrasive agent

exceeds 5% by weight, there may be a case where management of

fluorine ion concentration in the cleansing liquid 1is
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abrasive agent is ceriumoxide series abrasive agent including cerium oxide
as a main conponent. Here, the abrasive agent including rare-earth oxide
with 5% by weight or less of fluorine content as a nmin conponent neans
that the abrasive agent does not include fluorine or even if included, the
abrasive agent includes rare-earth oxide as a main conponent where content
of fluorine is 5% by weight or |ess. Mreover, content of fluorine neans
content of fluorine atomincluded in the abrasive agent. Fluorine atomis

i ncl uded ig;HPHkpe cont ai ni ng substance (fluoride or fluorine) in the

abr asi ve agen “Y'na case where fluorine is included in the abrasive agent,

fluorine C@ﬂ?ﬁgﬁ ”ayIRetRég%ﬁ%iﬁ#@%fﬁ%ﬁﬁyFﬁgi%ﬁ%ggﬁtlf$§%?@$%$?h*&3&9°ds for

rough poli and mrror I'men e present

inventiOn:@5500@&mﬁ§ﬂ§&h@ké¥1ﬂk§%%EQinEE%%%ﬁf%%%H&%?ﬁgrgﬁfgxﬂhﬁﬁﬁ_ bstrate

may come into contact wth an abrasive sive agent is

supplied, die apras et and the plass bsiralie Iy de hehidldael v

noved to polish the surface of the gllass substrate. As the abrasive cloth,

an abr asi we;pacddwh beivsedithisd oy Reehprabl a ddhabrthpyablasiomdead is soft
pol i sher. Hardness of the abrasive pad may be, in the case of rough

pol i shi ng,a@rpudin b dvhtAscaspechandnesse bk pgepeetprabkpaktnthbe case
of the mrror polishing to set between 60 and 80 by Ascar C hardness.

[0050] It disrgwiefernabhe idhalerdant agiHogsqoidd abrakitkeagabt asicleidiady and t he
gl ass substrate is resin foam having foanmed opening pores, especially
f oamed polgrurietrnane. deAver agena iparddngdenalitametereof tabr abrueigeangenncl uded
in the abrasive
including rare-earth oxide with 5% by weight or less of fluorine
content as a main component means that the abrasive agent does
not include fluorine or even if included, the abrasive agent
includes rare-earth oxide as a main component where content of
fluorine is 5% by weight or less. Moreover, content of fluorine
means content of fluorine atom included in the abrasive agent.
Fluorine atom is included as fluorine containing substance
(fluoride or flucrine) in the abrasive agent. 1In a case where
fluorine is included in the abrasive agent, fluorine content
may be preferably 3% by weight or less.
[0049] Methods for rough polishing and mirror polishing
in the embodiment of the present invention are not especially
limited. However, surface of a glass substrate may come into
contact with an abrasive cloth and while abrasive agent is
supplied, the abrasive cloth and the glass substrate may be
relatively moved to polish the surface of the glass substrate.
As the abrasive cloth, an abrasive pad may be used. It is

preferable that the abrasive pad is soft polisher. Hardness

of the abrasive padmay be, in the case of rough polishing, around
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agent (in the case of the enbodi nent of the present invention, abrasive
grain having cerium oxide as a nmain conponent) nmay be between 0.1 and 1 pm
If polishing is carried out in this condition, it is possible to mrror
polish the surface of a glass substrate. [0051] It is preferable that in

t he enbodi nent of the present invention, glass included in the gl ass
substrate is anorphous alumnosilicate glass. It is possible to nake a
surface of this type of glass into a snooth mrror surface by mrror

pol i shi ng. such. an alum nosi licate.glass, one which . includes t ween 58
and 75% by’ |ygthscoafr |8f,rdﬁgts\feen?g %\%dpr‘ig%%}f/l%}%htth%fcﬁez&f, ween 3
and 10% bymi"ﬁ&ggo‘ifishg%% 8N hetgen, 4,204, 13700y el ght jof, fag0, as main
conmponent s ‘nay use however .- an al um nosi | cate glrass not” 1 ncludi ng

phosphor usy eoddle) . [0952k Farcexaumhe, whe abassctaxcbecgn amoehons

alum nosilicate glass which inclu 58 and
5 and 23%dy. yei @hbaafa i 203.9 RRIMEERsBraRd 10% < by f/&inghg hgld et ween
4 and 13% byr wel ghFaofa Na20, gand bet V\geﬁ 5.15 an(Si 15% by WeYi?gﬁt O(%j?nefrbOZ as

Mai N CONPORRH M d & J atd e diva 8] Gtanfq NRAQ/ A dre behvyeenq@. 5 and 2.0,
rati o by wei ght 0 of A1203/zZr2is between 0.4 and 2.5 and does not

include phosphordisiiexieder Heraprhkive prefigr abbensbatih hendlassgdogs not
i ncl ude al kaline earth netal oxide such as Cao or Mgjo. Such a gl ass

i ncl udes Noggltasdn( bhanshawmne) thé kYA Gosporcat tas. préHoss]inkhare oy be a
case where an alumnosilicate glass is influenced by |eashing effect caused
by cont actabwadi wlgfrariinchaving cerium oxide as a main component) may be
between 0.1 and 1 pym. If polishing is carried out in this
condition, it is possible tomirror polish the surface of a glass
substrate.
[0051] It is preferable that in the embodiment of the
present invention, glass included in the glass substrate is
amorphous aluminosilicate glass. It is possible to make a
surface of this type of glass into a smcoth mirror surface by
mirror polishing. As such an aluminosilicate glass, one which
includes between 58 and 75% by weight of Sio;, between 5 and
23% by weight of Al,;0;3, between 3 and 10% by weight ¢f Li,0, and
between 4 and 13% by weight of Na,0 as main components may be
used (however, an aluminosilicate glass not including
phosphorus oxide).
[0052] For example, the glass may be an amorphous
aluminosilicate glass which includes 58 and 75% by weight of
Sioz, between 5 and 23% by weight of Al,03, between 3 and 10%
by weight of Li,0, between 4 and 13% by weight of Na;0, and between

5.5 and 15% by weight of Zr0O; as main components while ratio

by weight of Na,0/Zr0; is between 0.5 and 2.0, ratio by weight
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acid, resulting in change of surface of the glass substrate and rough
surface roughness. The cleansing liquid of the enbodinent of the present

i nvention includes a conposition that can deal with such a problem as
menti oned above, and therefore is preferable. [0054] It is preferable that
in the enbodi ment of the present invention, surface of a glass substrate
after cleansing processing is a mrror surface with a maxi num depth Rv of a
concave portion is 4 nmor less. If Rv exceeds 4nm that is, the concave

ti i o b wh f t it of ti
oL on L8P SUECS TR e st el Logly Sosliap oL pamanetic
ibility that fl tigcti . . it f bl e that
posel b | A B0y SLLRL OB ot OOEHT: AL ATl b3 BLelergple (it
I .S 1s . (A l. ] i t. th
o5, il Lo Rl ace, eeudibion 20 o el Leod PYoSy Lns Gty (1,

present i nyentjon |4 Lhics sequence [9085] Adnd s BF Qlgrabl e thal. & ghen cal

strengt hening processing is after the cleansing processing in

the pfesep@o@ﬁPOdi”Eﬁ%er%1H§§H99aOEaEQ%ﬂ%&%ﬁ%haé1§ﬁ5§§9%2§ﬁ%§8 gRiocessing

i ncl udes, tor exanple, |ow tenperature ion exchange for carrying

out ion exchange,bgt-weas, 1&95;@9&?@&cﬁeguséa%ﬁg&%awm@hdwﬁfmc exceed

glass transition point. = Chem call strengthening processing is processing to
cause nol tgfid cherivaali ngt I enHde be sattadd Jrec g LdubstPaleH@ss

substrate to cause an alkali netal elenent having a relatively |arge atom

di anet er inotidie shefdcal roigiengddenithg sdlebants@nle 1iguid of the
embodiment of the present invention includes a composition that
can deal with such a problem, as mentioned above, and therefore
is preferable.
[0054] It is preferable that in the embodiment of the
present invention, surface of a glass substrate after cleansing
processing is a mirror surface with a maximum depth Rv of a
concave portion is 4 nm cr less. If Rv exceeds 4nm, that is,
the concave portion is deep, there may be a case where float
position of a magnetic head float £lying at around 10 nm or less
is disturbed and also there is a possibility that fly stiction
may occur. More over, it is preferable that the surface 1is a
mirror surface having a maximum roughness Rmax of 6 nm or less.
Such mirror surface conditicn can be realized by carrying cut
the mirror surface processing and cleansing processing of the
embodiment of the present invention in this sequence.
[C055] It is preferable that a chemical strengthening
processing is carried cut after the cleansing processing in the

present embodiment. A method of the chemical strengthening

processing includes, for example, low temperature ion exchange
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i on exchanged by an al kali netal elenment having a relatively small atom
dianeter in the glass substrate and the al kaline netal elenent having a

| arge atomto perneate into the surface |ayer of the glass substrate so
that conpression stress is generated on the surface of the glass substrate.
A chemcally strengthened gl ass substrate has superior anti-shock property
and therefore it is preferable that it is nounted on an HDD for a nobile
use. Alkali netal nitric acid such as potassium nitrate or sodiumnitrate

can be preferably used as the chem cal _strengthening salt. [0056] Si nce the
surface ofm?‘i"ﬂ%o%l é)srscéﬁﬁgﬂpgt%u%é(%r BRGNS kf%@’%?ﬁmc’ﬁ%ﬁf‘a@f’ ehedYt esent

et i 'nS”of'e.r?d{w et Ear RO T IRE D ] TN 1t htgor esal on
stress ca erated on the surface of t he ass substrate. |If the
Sher cal O haR D g ER e B pe e e e A B R O e e e o

t hout eff t th t mh
oxchange proohEet no T RIS PR oY ol Mera s S B S SR AR o
bet 30 4 t d
oo AR 0 G S0 RS PR AL AR Do BB AR L
sticking aby fo 'Emét?expr%b%%%e@hégn?(%‘a@egﬁéhg@ﬂeﬁ? r§§f’c°{‘o%éess
and t herefore I on may be transforned ve a nvex concave

shape. Si nf@naék&ﬁ’aeﬁgaeg?b@aatd chgadiiagetsr gichbe. by aniv s yseg in the

mrror polishing processing is between O 0 pm r so, there may be a
case Wheregmall atom diameter in the glass substrate and the alkaline

metal element having a large atom to permeate into the surface
layer of the glass substrate sc that compression stress is
generated on the surface of the glass substrate. A chemically
strengthened glass substrate has superior anti-shock property
and therefore it is preferable that it is mounted on an HDD for
a mobile use. Alkali metal nitric acid such as potassium
nitrate or scdiumnitrate can be preferably used as the chemical
strengthening salt.

[CC56] Since the surface of the glass substrate according
to the embodiment of the present inventicn is mirror surface
and abrasive agent is removed without fail, by carrying out the
chemical strengthening processing, uniform compression stress
can be generated on the surface of the glass substrate. If the
chemical strengthening processing of the glass substrate is
carried out without efficiently removing the abrasive agent,
in a process where ion exchange processing is carried out in
the temperature of, for example, between 300 and 400°C, the
abrasive agent sticks to the glass substrate and cannot be

easily removed.

22



deformati on or convex or concave shape deformation corresponding to that
size may occur. According to the enbodinent of the present invention, the
abrasi ve agent can be renoved without fail and at the sanme tinme, surface of
the glass substrate to which the chem cal strengthening processing is
carried out is a mrror-surf aced snooth surface w thout a convex or
concave portion. Therefore, after the chem cal strengthening processing, a
mrror-surfaced snmooth surface w thout a convex or concave portion can be
mai nt ai ned. [0058] In the enbodi nrent of the present i nvention, tape

polishing_ﬁQR??ES|ng %%re%%e%qr 13%POUt9%Tt§%P%§§ %angl §§ rocessing. I n

t he enbodi f the present i on th Isubstrate

IR S P I e e e

surface w concave por ore ere’is no fear

of damagi ng, 4 tt%%x%‘ﬁJr%CgBéga;?ﬁrPi’oﬁ'nH '8 F AL EE IR, LRLL S \A;]lai\f% Lhe, 1.ane

pol i shing processing ecently,” there is a case ere nmagnetic

ani sot r opy,y vxéur%bxr@tsqmﬁp%am Fs%%eéﬁnéb@l:agérfﬁ}_’c?@l@fdi&ﬁe@éiscof Sy ovi ded

to the magnetic layer o magnetic disc f e purpose of inproving

i nformati oy, resordi Mgglensidy of dhe Banst igo heading ﬁé&éﬁm grential of

the disc is noving direction of the nagnetlc head an herefore, if

nmagneti c apkS@i&®PY. 1 Sard oV @egh adongh, tiisrdikLetion ddHes warnes for high
recording density. By carrying out t he tape polishing processing on the

surface ofdetdiendli 56n shapesh@dassr stdrsddwd eshapd eidtF@udticdrudi ng a |ine

oriented in the circunferential direction of the disc can be
corresponding to that size may occur. According to the
embodiment of the present invention, the abrasive agent can be
removed without fail and at the same time, surface of the glass
substrate to which the chemical strengthening processing is
carried out is amirror-surfaced smooth surface without a convex
or concave peortion. Therefore, after the chemical
strengthening processing, a mirror-surfaced smooth surface
without a convex or concave porticn can be maintained.
[0058] In the embodiment of the present invention, tape
polishing processing can be carried out after the cleansing
processing. In the embodiment of the present inventicn,
surface of the glass substrate subjected to the tape pelishing
processing is amirror-surfaced smooth surface without a convex
or concave portion and therefore there is no fear of damaging
the surface shape by biting a foreign matter in the tape
pclishing processing.
[0059] Recently, there is a case where magnetic anisotropy
which matches circumferential direction of the disc is provided
to the magnetic layer of a magnetic disc for the purpose of

improving information recording density of the magnetic head.
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formed. When a magnetic layer is formed on this texture processed gl ass
substrate, it is possible to generate magnetic anisotropy to the
circunferential direction of the disc. [0060] In this texture processing, a
di anond abrasive agent is used as an abrasive agent in the tape polishing
processing. A polishing tape and a gl ass substrate are caused to cone into
contact, dianond abrasive agent is supplied, and the polishing tape and the
gl ass substrate are relatively aned so that a texture is fornmed on the
surface of Ihe %ﬁFS substrat e. a foreign matter is attached or a convex
or concave-poT ehisl e ﬁér%}f%ﬂil@ﬁ %ﬁé“%’&%@ér%’f:t%% Y 458 r%"i‘ﬂfseitr]a‘% e at

this time, a desired texture is prevented. Therefore,

becones dll?ech&ﬁr{ g"eé(?(foﬁfreedétfepﬁﬁﬁgﬁlﬁaaﬁéﬁf’ rgm'sb? rBp9V 1 E‘n]tsrcmrﬁagnetl c
di B t f f.th st r.at di th
i sc. ecatul§es 1r (%rlgnce tan e gl ass, subs ?E}?oﬁ?eqoarg or Icp%lﬁj]& e

enbodi nent " 0 esent ven%| oni1s a Ce \%nyt hout a

convex or &gpf@h QL 0, + kl L510asSUll 810 Lot p.unkiopm Lexkure @yven in a

fine reglon ore, I men e pre I nventi on COﬂ ri butes

"G T s . Gen iy 1 RIS, S {905 fdl ebogirent of

the present 1nvention, magneti c Isc is man ture orm ng at

least a maghediCed 2 't‘ﬂée 1%u§r&%x%'n%si%lskﬁg%ﬁ% 8nf 8F %hgaﬁﬂf’{:'&aﬁ'h?é? As a

material of the rragnetlclayer CoPt series ferromagnetic alloy which is

hexagonal system hawiand o aag@ FENative raRisSForeRY 6an thﬁsu%%Qturés a form ng
met hod of the magnetic |ayer, sputtering nmethod, for exanple, a nmethod of

deposi ti ngpBodBYNRY iQ alsty b 8Prat g) ass 1SS§>@§§II§¢@ thy gPhePBEBE I HEISRUt t er i ng

nmet hod, may be used.
anisotropy to the circumferential direction of the disc.
[0060] In this texture processing, a diamond abrasive
agent is used as an abrasive agent in the tape polishing
processing. A polishing tape and a glass substrate are caused
to come intc contact, diamond abrasive agent is supplied, and
the polishing tape and the glass substrate are relatively moved
so that a texture is formed on the surface of the glass substrate.
If a foreign matter is attached or a convex or concave portion
is generated on the surface of the glass substrate at this time,
formation of a desired texture is prevented. Therefore, it
becomes difficult to add predetermined magnetic anisotropy to
the magnetic disc. Because the surface of the glass substrate
according to the embodiment of the present invention is a
mirrored smooth surface without a cocnvex or congcave portion,
it is possible to form uniform texture even in a fine region.
Therefore, the embodiment of the present invention contributes
to high recording density of the magnetic disc.

[0061] In the embodiment c¢f the present invention, the

magnetic disc is manufactured by forming at least a magnetic
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Mor eover, by inserting a foundation |ayer between the glass substrate and
the magnetic layer, orientation direction of a magnetic grain or size of
the magnetic grain in the nmagnetic |ayer can be controlled. [0062] For
exanpl e, by use of a cubic systemsuch as C series alloy, it is possible
to cause easy direction of nagnetization of the magnetic |ayer to be
oriented along the nmagnetic disc surface. In this case, a |ongitudinal
magnetic recording disc is manufactured. Mreover, by use of, for exanple,
a hexagonal systen1foundation | ayer including Ru or Ti, it is possible to

cause easylgl#é@% O of) JIRO0ELLZELE O O - i JmAngLLE | ayer 4o be: ori ent ed

along the no Ine magnetic df S¢. 'S Case, a perpendi cul ar
magneti c | u u h I
Tt act ur 30 By Cof o o I cRB Ce: el puRdBiL PR BYEEy e

Mor eover, {& hb&%g%‘i’i*aqdéf@d‘ém AbviRg Mﬁfeeg%?né@%%tdl%tr%pg/ OLEeEl PLd ayer

and a Iubrlcatlon | ayer” may be séquen formed by thi's order on the

magnetic | ayeq foE@flngeiﬁaraaba,ofr@dorn@tge@ﬂl@ﬂa@é@r §p0t beriggned: hyg pl asma
CVvD nmethod. As the thickness of the protection |ayer, betweén 30 and 80

angstrom i sopreeferak] ,ea faideior aspbberlngrd saghen ikayeyer @r2d dubsd cation
agent including a functional group at the end o a main chain o

perfl uor opslyet hete clap be msetet Espeshat 4 &/rind tméshgd it plbe ddhead.
per fl uoropol yet her including hydroxyl as a polar functional group is used
as a nai n Bonpovent .bifhens¢ubing as | Druhdeytei o aha per flostwese byt leppyiaat | on.
[0064] It is especially preferable that a nagnetic disc
substrate and the magnetic layer, orientation direction of a
magnetic grain or size of the magnetic grain in the magnetic
layer can be controlled.
[0062] For example, by use of a cubic system such as Cr
series alloy, it 1is possible to cause easy direction of
magnetization of the magnetic layer to be oriented along the
magnetic disc surface. In this case, a longitudinal magnetic
recording disc is manufactured. Mcreover, by use of, for
example, a hexagonal system foundation layer including Ru or
Ti, it is possible to cause easy direction of magnetization of
the magnetic layer to be oriented along the normal line cf the
magnetic disc. 1In this case, a perpendicular magnetic
recording disc is manufactured. The foundation layer can be
manufactured by sputtering, similarly tc the magnetic layer.
[0063] Moreover, in the embodiment of the present
invention, a protection layer and a lubrication layer may be
sequentially formed by this order on the magnetic layer. For
example, the protection layer can be formed by plasma CVD method.

As the thickness of the protection layer, between 30 and 80

angstrom is preferable. Further, as the lubrication layer, a
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according to the enbodi nent of the present invention is used as a nagnetic
disc for a hard disc drive nounted on a nobile device such as a nobile
phone, a navigation system or a digital canera. Mdrreover, as a gl ass
substrate for a nmagnetic disc, the glass substrate for a nagnetic disc
according to the enbodinment of the present invention is especially
preferable. [Enbodi nent] [0065] Hereinafter, a manufacturing nethod of a
gl ass substrate for a nagnetic disc and a nanufacturing nmet hod of a

nagnetic di&ﬁfféé%l@ﬁ‘f é“f%%&d %gkhg%¥1%%%%dgg% Pa?e % 866Ad of

[ Enbodi nen manufact uring I"ass s or a faghetic

di sc accordipg; § Qe 'E@D fﬁ%x%ﬂo{l?e%%ﬁ: c(an) b%o'dggd p4§’§§é Hog prep. (2)

edge surface mrror polishing st rst i shing

step (main;gyrd %E@fé?&'lgbe eld ?Qk@guéESB%%%@%eE 1%1%&9@59%9&;%' ng

step after roug pol 1 shi ng); second l'ishing step (Tmain surface mrror

pol i shi ng §t1§r9]\1ar (E’an@&f@fwl NGgr SLEP; 4 Ch £ENSA NG ShLPn A difondRe I OThe
pol i shing); d (8) chemcal strengthening step. These steps will be

expl ai ned l@bﬂﬂ&@tienZﬁa P67dn Kd)r&enah By ossessicwr séep First, a glass
di sc shaped by press nmethod was polished and processed by a relatlvely

rough di anpnglegy i nder .1tAsa glsaesiatoRppuddevhbch tEag Hasggmateciddsca gl ass

conmpound i ncluding 58 and 75% by wei ght of Sio2, between 5 and 23% by

wei ght of according to the embodiment of the present invention is used
as a magnetic disc for a haxd disc drive mounted on a mobile
device such as a mobile phone, a navigation system, or a digital
camera. Moreover, as a glass substrate for a magnetic disc,
the glass substrate for a magnetic disc according to the
embodiment of the present invention is especially preferable.
[Embodiment]
[0065] Hereinafter, a manufacturing method of a glass
substrate for a magnetic disc and a manufacturing method of a
magnetic disc will be explained in detail by embodiments.
[0066]
[Embodiment 1]

Amanufacturingmethod of a glass substrate for a magnetic

disc according to the Embediment 1 includes: (1) rough
processing step; (2) edge surface mirror polishing step; (3)
wrapping step; (4) first polishing step (main surface rough
polishing step); (5) cleansing step (cleansing step after rough
polishing); (6) second polishing step {main surface mirror
polishing step); (7) cleansing step (cleansing step after
mirror polishing); and (8) chemical strengthening step. These

steps will be explained in detail.
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A1203, between 3 and 10% by wei ght of Li20 between 4 and 13% by wei ght of
Na20 and between 5.5 and 15% by wei ght of ZrQ2 as main conponents while
rati o by weight of Na2OQ ZrQ2 is between 0.5 and 2.0, ratio by wei ght of
Al2QB8/Zr2 is between 0.4 and 2.5 was used. This glass conpound was a gl ass
whi ch does not include phosphorus oxide or alkaline earth netal oxide such
as Cao or Myo. Specifically, N5 glass (brand nane) of HOYA Corporation

whi ch i s anorphous alum nosilicate glass was used. [0068] Next, by use of a
di anond gr[(quer having smaller particle diameter than the above grinder,
both si des!Yt®the gl ass disc were polished and processed. Thus, surface
roughness of tt]e 8I ass substrate surface was set to 10 pmor so by Rmax
(measured by Ji BHTocae K9 iFRe of a cylindrical grinder, a hole was

made at the center portign of the disc shaped | ass s%?strate t.0 _nmake a
torus shape gl J'srsst{)!bset rgg'taés 45668 a??? Eﬁg@rgg?f%‘%ﬁh M B0y step
Subsequentallﬁ/ bg béug o(lai set'iiancg;;i,v dge sugfcﬁ%%oof t he d%l as sgbgrs]lt rsate was
mrror po||s%85 whi P&t he gﬁ ass su Faré S ﬂﬂ%ﬁéﬁ 5_‘h e~t eassurface
ro_ughness c?ctn\l};mma %ilg‘;)fsagqaage o Ti@ﬁT,R%' gf‘gsgnc&gpg&?&?ein %rgi’ngce“ um
oxi de abrasi ve agent was used. ereaf'ter; surface o he glass _
substrate y@s,n gl RANG R iakelr G070 pelilo Y SPM A%, 51 8B NaXign MAPPI NG
processing was carried out ‘to the gl dss substrate. e wwapplﬁb step I's
ai med at iRV PG HLOBENSI o010 by weight of Li,0, between 4 and 13%

by weight of Na;0, and between 5.5 and 15% by weight of Zr0Q;

as main components while ratio by weight of Na,0/Z2rC; is between

0.5 and 2.0, ratio by weight of Al,;03/Zr0, is between 0.4 and

2.5 was used. This glass compound was a glass which does not

include phosphorus oxide or alkaline earth metal oxide such as

Cac or Mgo. Specifically, N5 glass (brand name) of HOYA

Corporation which is amorphous aluminosilicate glass was used.

[0068] Next, by use of a diamond grinder having smaller

particle diameter than the above grinder, both sides of the

glass disc were pclished and processed. Thus, surface

roughness of the glass substrate surface was set to 10 um or

so by Rmax (measured by JISB0601). Next, byuseofacylindrical

grinder, a hole was made at the center portion of the disc shaped

glass substrate to make a torus shape glass substrate.

[C069]

(2) Edge surface mirror polishing step

Subsequently, by brush polishing, edge surface of the
glass substrate was mirror polished while the glass substrate

was spinned to have the surface roughness of 1 um by Rmax and

0.3um by Ra. As an abrasive agent, cerium oxide abrasive agent
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preci sion and shape precision. Wapping processing was carried out by use
of a wrapping apparatus and carried out twice, using abrasive agents having
particle dianeter of #400 and #1000. Specifically, by use of alumna
abrasive grain #400 first, <causing an internal rotation gear and an outer
rotation gear to be rotated, main surfaces of both sides of the gl ass
substrate held in a carrier were wapped so that the surfaces have a
surface accuracy of between 0 and 1 pm and a surface roughness (Rmax) f 6
pmor so. Then, alum na abrasive grain having a particle diameter of #1000
was used fHS vir% in&hﬁ6e§§Ftheng P&@eOfr6%§hﬂé§§s(§H€ﬁFr96€b¥a§ pm or so.
The gl ass substrate after wapping processing was sequentially dipped in
washi ng tdﬁﬁ%an%ﬁlWﬁnﬁﬁ%ﬁrdetergent and water for cleansing. [0071] (4)
First poligﬁﬁ step (Main surface rough polishing step) Next, the first
pol i shi ng ep'was carried out. The first polishing step was ai med at

renmoving s t or. war p, ined in the above-nentioned w apping step and
was carriegﬁﬁuﬁﬁﬁ§§Qé§§ %#éﬁgapolishing apparatus. Specifically, the first

Polishing stemups GartiethoUy diodseof, 4 nolyurel hane fiard abypsive pad

[ 0072] As an abrasi'v rasi agent inc 8 rare-earth

oxi de in whaich, cont entppefy, £ 1407 %tiega ?g%l}}éllei\ﬁg%&?%np{:%rih%%mé Qe words,

cerium oxide, as a main conmponent was sup he glass substrate and

an abr asi vigr & 0§ foNgthd Neha 9 358 SUPSIH at ek niebalowelsy npyed to roughly

polish the main surface of the glass substrate. "Average particle dianeter

of the abrastyved agenty Used 8 W@ty $PhALa SEERNWESadr PEY out twice,
using abrasive agents having particle diameter of #400 and #1000.
Specifically, by use of alumina abrasive grain #400 first,
causing an internal rotation gear and an outer rotation gear
to be rotated, main surfaces cf both sides of the glass substrate
heldin a carrier were wrapped so that the surfaces have a surface
accuracy of between 0 and 1 um and a surface roughness (Rmax)
f 6 ym or so. Then, alumina abrasive grain having a particle
diameter of #1000 was used for wrapping to set the surface
roughness (Rmax) to be 2 um or so. The glass substrate after
wrapping processing was sequentially dipped in washing tanks
of neutral detergent and water for cleansing.
[0071]
(4) First polishing step (Main surface rough polishing step)

Next, the first polishing step was carried out., The first

polishing step was aimed at removing scratch or warp remained
in the above-mentiocned wrapping step and was carried out by use
of a polishing apparatus. Specifically, the first polishing
step was carried out by use of a polyurethane hard abrasive pad.

[0072] As an abrasive agent, an abrasive agent including
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[0073] (5) Ceansing step (after rough polishing step) C eansing step for
the glass substrate for a nagnetic disc after polishing by use of cerium
abrasive agent was carried out. The glass substrate was dipped in a
cleansing liquid including ascorbic acid, fluorine ion of between 100 ppm
and 1000 ppm and sulfuric acid of 3% by weight or nore to dissolve and
renove abrasive agent including rare-earth oxide as a main conponent. At
this time, ultrasonic was al so used. [0074] Moreover, concentration of
ascorbic acid and sulfuric acid were fixed, while concentration of fluorine

ion was varTedbethesnoro IopilaAa 2006epbi T iHUUdiNT 18 eonpar®idt

le. As . f fl I, i on,, hydrofl [ id HF
Dsed and a7 o Tho 11 SEHEF T Tt “BHARY BFeURacs® &V APGH BOUBYTBEE H1° { of al
X-ray fl TXRF) . [ 0075 t, | t. h in FI 1
bt o) ned: RBACUTGricht GAPE 01 STRECTREE 114" 2Ba0F SEOLoar OHEP CRE N
fl uori ne i on, concentatLon. wes. 200, oy, Therplgre, A ng, Lhat one sphere

of 1 pmis”one par , 1t was confi urrbe sive d}ain

of 1 pm i i a8 o ! . |

2l ond or | Sakrasd ASHE I SAEE oo T e S P B85 RSB B Y e
or I 6] I | S i t

Could not B8 TountC ST Iy epeari n Ther & B SO P ore o1 abrasi ve

agent havi ngoggyi um oxi de as a nmain conponent as mentioned above, but this
is vanishingly small. On the other hand, referring to a conparative exanple

3 where copgenttBdi®fing step (after rough polishing step)

Cleansing step for the glass substrate for a magnetic disc
after polishing by use of cerium abrasive agent was carried out.
The glass substrate was dipped in a cleansing liquid including
ascorbic acid, fluorine ion of between 100 ppm and 1000 ppm,
and sulfuric acid of 3% by weight or more to disscolve and remove
abrasive agent including rare-earth oxide as a main component.
At this time, ultrascnic was also used.

[0074)] Moreover, concentration of ascorbic acid and
sulfuric acid were fixed, while concentration of fluorine ion
was varied between 10 ppm and 1000 ppm, including a comparative
example. As a supply source of fluorine ion, hydrofluoric acid
(HF) was used and after the cleansing, the substrate was
evaluated by use of total X-ray fluorescence (TXREF).

[0075] As a result, results shown in FIG. 1 were obtained.
Measurement value of the TXRF is 2.83 x 10l0atoms/cm’ when
fluorine ion concentration was 200 ppm. Therefore, assuming
that one sphere of 1 ym is cne particle, it was confirmed that
number of abrasive grain included in the abrasive agent having

cerium oxide as a main component was 2/cm’ or less.
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of fluorine ion was 10 ppm or conparative exanples 1 and 2 where
silicofluoric acid (HZSi F6) was used as a supply source of fluorine ion,
nmeasur abl e | evel of abrasive agent was detected. [0077] Thus, it is
understood that it is preferable to set concentration of fluorine ionin a
range of between 100 and 1000 ppm and nore preferably, between 200 and 300
ppm (sanple 1 corresponds to this). [0078] (6) Second polishing step (Main
surface mrror polishing step) Next, by use of the sane polishing apparatus
used in the first polishing step, the second polishing step was carried out,

changi ng t[‘@o%’{ asi VEA%%IC{%%? %oh%@pi‘g api Mg :P%%ORM% apsgil gbrasiye pad.

Processing carried out second” po |sh|ng Step was a mrfor pollshlng

pr 0cessi g b o401 ot L1e TR o< SHE:36PLLQ 0O BRN B WA caUrliane, wher e

surface roughness for exanpl e nm  WhilTe mai ntalning

flat main ;suhf ace, pbf lRedel Fo kg abame-mgnt) QB%QkEhBSttHQkéSé’MEQté& ep.

[ 0079] As a rasive agent, one that includes silica series abrasive grain

(col I oi dal 7 sihd 68)athayd Nge AR eRYeRAGenHAdH 1GIne oxdHaNBE &f maf n8 R ch s
smal l er than the ceriumseriies abrasive agent in the first polishing step,

was used. AbiRsitYenedlatd &l @ukned i BGy SCIh & a%%smglageﬁn%@@ml ed to
the glass substrate and the abrasive pad and e gl ass substrate were

caused to Bahde deFarrdinef £ pad icdhphita tghassxsupss ralBesdrdatesnt fH080] A soft
abr asi ve pad having hardness of 72 by Ascar C hardness was used as the

abr asi ve pafl.f IMordonvet ontwes $0rg@acer obmpdea abrasixsengiad 1 noldideshdoaned
pol yur et hane whi ch has an
silicofluoric acid (HySiFs) was used as a supply source of
fluorine ion, measurable level of abrasive agent was detected.
[0077] Thus, it is understcod that it is preferable to set
concentraticn of fluorine icn in a range of between 100 and 1000
ppm and more preferably, between 200 and 300 ppm (sample 1
corresponds to this).
[0078]
(6) Secondpolishing step (Main surfacemirror polishing step)
Next, by use of the same pclishing apparatus used in the
first polishing step, the second polishing step was carried out,
changing the abrasive pad from a hard abrasive pad to a soft
abrasive pad. Processing carried out in this second polishing
step was a mirror polishing processing to finish the main
surface to a smooth mirror surface where surface roughness Rmax
was, for example, around 6 nm, while maintaining flat main
surface obtained in the above-mentioned first polishing step.
[0079] As abrasive agent, one that includes silica series
abrasive grain (colloidal silica) having an average particle

diameter of 80 um, which is smaller than the cerium series

abrasive agent in the first peclishing step, was used. Abrasive
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openi ng foamed pore. [0081] (7) Ceansing step (After mrror polishing
step) Next, cleansing processing of the glass substrate after the second
polishing step (main surface mrror polishing step) was carried out as
follows. Wthout drying the glass substrate after the second polishing
step, the glass substrate was kept in water and transferred to the next
cleansing step in a wet condition. This is because if the glass substrate
is dried while polishing residue is rermained thereon, there may be a case
where it is difficult to renove the residue by the cleansing step. [0082]

Thi's cl eans %%tjtqﬁel\%sin;go%uegn%'%gi\ggIalgcganaldass%]%%gg}ggreoﬁBg%?si ve agent

. S5S.
whi ch renmain sur frace “of emrror firnis ass subs é%e in the

mrror ol Lsblogslema L VaS£E0WL Notl | 9d oIy ¢yt hes AlAS! Y 20D W Lot

damaging the mrror finrs ass s ace. xanpl e, eansi ng

liquid has.ans&h e ng ieff %stm%rééﬁa&mi% effegh akQ saﬂgtgéeéssuff@céﬂ rror

fini shed glass surface is damaged and becone a pear surface instead of

mrror surfeggg) Fl oatimngoramynts 0fe JRGACLNG headneabnot hepsuffdelently
| owered with 31 the pear surface glass substrate. Therefore, the cleansing

liquid nust metdrikavewab &iahbRo s abeachivegpef edto ddidie, ghassurane:i s
conposed as a cleansing liquid having selective dissolution property to

silica seroesciabragiasd vageat. idbatdes, fodned goagnsidithdrcquhd cHoBSs Nt
i ncl ude hydrofluoric acid (HF) or silicofluoric acid (H2Si F6) which may
cause gl asspetthg nficamed pore.

[CO081]

(7) Cleansing step (After mirror polishing step)

Next, cleansing processing of the glass substrate after
the second peclishing step (main surface mirror polishing step)
was carried out as follows. Without drying the glass substrate
after the second polishing step, the glass substrate was kept
in water and transferred to the next cleansing step in a wet
condition. This is because if the glass substrate is dried
while polishing residue is remained thereon, there may be a case
where it is difficult to remove the residue by the cleansing
step.

[0082] This cleansing step was for removing collcidal
silica series abrasive agent which remains on the surface of
themirror finished glass substrate in themirror polishing step.
It was required to remove the abrasive agent without damaging
the mirror finished glass surface. For example, if the
cleansing liquid has an etching effect or leaching effect to
the glass, the mirror finished glass surface is damaged and

become a pear surface instead of mirror surface. Floating

amount of a magnetic head cannot be sufficiently lowered with
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[ 0083] Surface roughness Ra of a square area of 5 pmx 5 pmon the main
surface of the glass substrate after the cleansing processing was neasured
by an AFM In five sanples, following results were obtained: (1) 0. 15 nm
(2) 0.16 nm (3) 0.18 nm (4) 0. 16 nm and (5) 0.14 nm The average val ue
was 0. 16 nm Moreover, when the surface thereof was anal yzed by the AFM
and an electronic mcroscope, the surface was mrror surfaced and convex
or concave portion was not observed. Residue of the abrasive agent was not

d d, | h i cal :
St 1 angt herlh BT OLeRet H ekl ot 11 G Gt To (RS i dcs CMBLCrarEdPer the
c eansi ng o1 . Chem pal 81 Snol b ng SREE Y LEcEAY 0,000 by, ut o

chem cal eni ng into a cthémca ening p t ank

dd h 9§§ | Frqg: h |
Stnr enlgltoﬁlez?%% gsalt p%%:(?f%]%a%l Y, %ﬁgﬁghi%ﬁ % r%t%eingl)n%e\grgcg;nsfﬁg was
carried o % i DYo DLEDAY, b%pegha%&%;ﬁgaeﬂ% f@{bagaé ﬁbﬁ/@' Chppetassi um
n Sa

nitrate a sodiumnitrate are m xe em ca was heated to 400C

to be nol t eRe andkdhei & eanaeth HRss n%%b§hE§h@eV‘ﬁ§dP§9§§grE@ 300§ (132) ;I’hen,

the gl ass substrate was dipped into the chem cal™ strengthening salt

about 3 howf Ssi Bycdhi R it the Ol (@ssi FouRstirat aayntaukhegthesi €&dhin
strengthening solution, lithiumion and sodiumion on the surface cfayer of

the gl ass subssyate al’SﬁhrﬂaQ:@ aoedhby s30HBUBT | ®Ns ANk PRSI g X5 t he
chem cal strengthening solution and the glass substrate is strengthened.

pm on the main surface of the glass substrate after the cleansing
processing was measured by an AFM. In five samples, following
results were obtained: (1) 0. 15 nm, (2) 0.16 nm, (3) 0.18 nm,
(4) 0. 16 nm, and (5) 0.14 nm. The average value was 0. 16 nm.
Moreover, when the surface thereof was analyzed by the AFM and
an electronic microscope, the surface was mirror surfaced and
convex or concave portion was not observed. Residue of the
abrasive agent was not detected, too.
[0084]
(8) Chemical strengthening step

Chemical strengthening processing was carried out to the
glass substrate after the cleansing step. Chemical
strengthening processing is carried out by putting chemical
strengthening salt into a chemical strengthening processing
tank and dipping the substrate held by a holding member into
molten chemical strengthening salt. Specifically, the
chemical strengthening processing was carried out by preparing
chemical strengthening salt in which potassium nitrate and

sodiumnitrate are mixed. The chemical salt was heated to 400°C

tobemolten and the cleansed glass substrate was heated to 300°C.
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Thi ckness of conpression stress |ayer forned on the surface |ayer of the

gl ass substrate was about 100 pm Washing and drying steps for the glass
substrate after chem cal strengthening processing were sequentially carried
out by the order of sulfuric acid cleaning, neutral detergent cleaning,
pure water cleaning, alcohol cleaning, and al cohol steam drying. [0085]
When the surface of the glass substrate obtained through the
above-nenti oned steps was anal yzed by the AFM and an el ectronic m croscope,
the surface was mrror surfaced and convex or concave portion was not

observed. fish dugnofgihe, ARLASI NG ARRNLaMASe MOty QPSAIY Glh o 00 Surf ace

roughness was S|n1Iar to that after (7) eansing step (cleansing step

after mrEoFesu ﬁ@@fa% $0086fc Thisou@ BlRss SUbSr atiefigly anmagnetdsc disc
was manuf act ured (9) Magnetic disc manufacturing step A nmagnetic

di sc used é@és@@é@@ndt@tﬂ@ cRBgNeL I GteeRftHatd nd 861 wei H9, ati cheasti én
foundation | ayer, a refinenent enhancing |ayer, and a nagnetlc recordi ng

llayer on thed gasisisubst batthe Idrfferccal ppgned f il $0 2@kt ainedrbbecugh the
above-nentioned steps by this order is manufactured. A granular structured

nonmagnet i cep byesd i g | sshi hgn niooviregne tph et sadisiranicen bied ween clodnyistaal grai ns
i ncluding cobalt (Co), chromum (Cr), and at | east one precious netal
el enent i ssftormepthasitdieoletinererd thenfiass sghtayere 1A greoand arersdd uct ur ed
nonmagnetic | ayer
Thickness of compression stress layer formed on the surface
layer of the glass substrate was about 100 pm. Washing and
drying steps for the glass substrate after chemical
strengthening processing were sequentially carried out by the
order of sulfuric acid cleaning, neutral detergent cleaning,
pure water cleaning, alcohol cleaning, and alcohol steam
drying.
[0085] When the surface of the glass substrate obtained
through the above-mentioned steps was analyzed by the AFM and
an electronic micrescope, the surface was mirror surfaced and
convex or concave portion was not observed. Residue of the
abrasive agent was not observed, too. Surface roughness was
similar to that after (7) Cleansing step (cleansing step after
mirror surface).
[0086] Thus, a glass substrate for a magnetic disc was
manufactured.
[0087]
(9) Magnetic disc manufacturing step
Amagnetic disc used for perpendicular magnetic recording

including at least a foundation layer, a refinement enhancing

layer, and a magnetic recording layer on the glass substrate

33



i ncl udi ng nonmagneti c substance between crystal grains including at |east
cobalt (Co) is fornmed as the strong magnetic |ayer. For the deposition of
the magnetic recording |ayer, sputtering, especially DC magnetron
sputtering can be preferably used. [0088] [HDD nounting test] The magnetic
di sc thus obtai ned was nmounted on a | oad/unload hard disc drive (HDD)
wherei n maxi mnum recording density is 60-giga bit per 1 inch2. Floating
anount of the nagnetic head nounted on this hard disc drive is 10 nmand an

NPAB slid ' . | i ' d lider. A d [
ol eront | 9% RARGISY Ga SonEB e FEdr Ty LRPoRR 7 ohesl SRt SCofen o

test was ct e j th.this hard.disc, driive, head_crash t hermal asperity,
or fly st?@?ﬁ%ﬁjhgﬁ%%g?lghgﬁpégé H%ﬁ%%di%ggrgﬁa§?5p?gaﬁgFHﬁe§ould be safely

carried o ggﬁ[ A I re t 0, i mes, but
t he HDD d#%”ﬁb r§§£Qj§%ﬁ%ggﬁaﬁgg?myFﬁgggﬁﬁﬁﬁéléEﬁ%ﬁﬁ%fE%E§F$%%e%eference
experi nment ﬁ%gc : e [RTaTo MR 4 odi BNk, ; t pr n
invention%M |1 bekggﬁggqugggoJﬁgkgggﬁﬁ%iAggading thggéhégggdngﬁgikfon as

that of the Gl aRSIHRG LAY Heta®deh BubRt £Lepnshdg 81 ahd Jandg St ep
after rough polishing) was nade and effect thereof to alumnosilicate glass

was researgithcisRedishisal | %, greaamesi ttefcehredl hyhinggact dcandyasgcor bi c
acid were sane as the
including nonmagnetic substance between crystal grains
including at least cobalt (Co) is formed as the strong magnetic
layer. For the deposition cof the magnetic recording layer,
sputtering, especially DC magnetron sputtering can be
preferably used.
10088]
[HDD mounting test]
The magnetic disc thus obtained was mounted on a load/unload
hard disc drive (HDD) wherein maximum recording density is
60-giga bit per 1 inch?. Floating amount of the magnetic head
mounted on this hard disc drive is 10 nm and an NPAB slider
(negative pressure slider) is used as a slider. A reproduction
element is amagnetoresistance effect type reproduction element.
When a test was conducted with this hard disc drive, head crash,
thermal asperity, or fly stiction did not occur and recording
and reproducing could be safely carried out. OCperation of load
and unload was repeated 600,000 times, but the HDD did not break
down.
[0089]

[Reference example]

Next, a reference experiment conducted according to the
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cleansing liquid of the enbodi ment 1 but added anount of fluoric acid was
adj usted in various ways to nmake up reagents including various fluorine ion
concentration. This is because fluoric acid is generally used as etching
liquid to glass and therefore, it is believed to be better to disclose
concentration of fluorine ion which does not prevent the effect of the
enbodi nent of the present invention here. [0091] Specifically, as shown in
FIG 2, reagents including eight standards for fluorine ion concentration;

1 10 . 30 00 0Q .250 300 d 1000
werpgmpr epﬁrg’g’glﬂ‘?éltfgggéhes p\%g«?nga&élg%wttéoﬁe ilBrTc?.?ﬁt é’éji%%r&m ? R an PP
[ um ilicat | L ncl udi he, i ti . th di t 1t
carry out RIS andREReRt ho Sphb Saar S2Rs, cRuEPsAE R ER diRAt When the
i i | . | , | f hi
cpeed e 10 68rar a0 or st U P Rk 1A se Bl SR sl stcur

SUbStanti%kE%g %@ﬁ%?%?ﬁﬂﬁ%%ﬁ )r%%%O%ag%Sa%% %&Ebc&h%h%%%%gggg val ue

increased to n and en e concentration was m the average

val ue of %tl%i%ﬁqq%_t%u%%@syQagcrr%%%%qchtefa.o-§ﬁ@&ﬂﬁa1 wever, because
cutting stock in the mrror polishing step is lafger than this and is

bet ween 0.:zxnd¥BiaNén 88 SeMaIAl- BEY AraS® AR Q8 Shdeqand 4 bgnefpL @nel t can
be judged that fluorine ion concentration of 100 ppmis useful for the

enbodi mentc1efadNe I e§edl JIMVERA B AR nithe KeNEeNt 4 akicRm tN8Y £1ke riikcr eased

up to 1000 ppm [0092] Meanwhile, as shown in FIG 2, targeted etching

speed is Jdh4 nasEdy @tkd harefof eus ayisutbinldkd hp ted@eties including
various fluorine ion concentration. This is because fluoric
acid is generally used as etching liquid to glass and therefore,
it is believed to be better to disclose concentration of
fluorine ion which does not prevent the effect of the embodiment
of the present invention here.
[0091] Specifically, as shown in FIG. 2, reagents
including eight standards for fluorine ion concentration; 1 ppm,
10 ppm, 30 ppm, 100 ppm, 200 ppm, 250 ppm, 300 ppm, and 1000
ppm, were prepared. The reagents were caused to be in contact
with an aluminosilicate glass including the same compositicn
as the embodiment 1 to carry out etching and etching speed was
researched. 2As a result, when the concentration of fluorine
ion was 10 ppm or less, average value of etching speed was
0.03nm/min or slower, which means that etching does not occur
substantially. When the concentration was 30 ppm, the average
value increased to 0.7 nm/min and when the concentration was
100 ppm, the average value of etching speed suddenly increased

to 0.54nm/min. However, because cutting stock in the mirror

polishing step is larger than this and is between 0.25 pm and
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etching speed, at |east 200 ppmof fluorine ion concentration is required.
Therefore, as nentioned above, fluorine concentration of between 200 and 300
ppmis the nost econom cal and recomrended fluorine concentration. [0093]

[ Enbodi nent 2] Next, in the enbodinent 1, after chem cal strengthening step
and before magnetic disc manufacturing step, a glass substrate for a
magnetic disc and a magnetic disc to which tape polishing processing was
carried out were manufactured. By carrying out the tape polishing

processi ng, Qn e.surfa f _the_di,sc_shaped ass substrate, .a fexture
i ncludingq%?ﬁﬁéé} é%ﬁqghggd%PnOPﬁeséﬁgcﬁ%?e %f%%?rﬁir%%t?%ﬁlqﬁ fi sc was

f d. i fd AV . di
or e Gi .fﬁ,l%{g%e QR E%n%gg@g%gh B! !}138 é%@pf%&?’% 1 Spbstrate

whi ch was chemcally strengthene ing ~woven fabric

of resin fé'rmcfdj]\e@e%tcwseﬂet @&w%%&qﬁgnwhs cﬁ@éwlda%mda grain

was supplied, glass substrate was spinne orm a ne texture on the

surface ofpd he, Haseq PP aldyo Wien the surface of the glass substrate
after the texture formng processing was observed by an AFM surface

roughness wgsysj | ar MeantRal «0f agnbadi;aent krbut 2ontLhgesukf acendfqof the
gl ass substrate, a fine texture was forned. Aline of fhe texture Oriented

in the cirgyaderienti a4 dinectd ehdft Hde FoHeSC .t LOMEX 195 t¢RNGAM R | on or
a damage forned by biting of a foreign nmatter which damages the texture

coul d not de-Hiolndpee@) bbi Segbasx)Guhst bat el udepasi idonoMmsreandicded as in
the enbodinent 1 to nmanufacture a magnetic disc.
is required. Therefore, as mentioned above, fluorine
concentration of between 200 and 300 ppm is the most economical
and recommended flucrine ccncentration.
[0093]
[Embodiment 2]

Next, in the embodiment 1, after chemical strengthening
step and before magnetic disc manufacturing step, a glass
substrate for a magnetic disc and a magnetic disc to which tape
polishing processing was carried out were manufactured. By
carrying out the tape polishing processing on the surface of
the disc shaped glass substrate, a texture including a line
oriented in the circumferential direction of the disc was formed.
Specifically, on the surface of a disc shaped glass substrate
which was chemically strengthened, a polishing tape including
woven fabric of resin fibre was caused to be contacted and while
diamond abrasive grain was supplied, glass substrate was
spinned to form a fine texture on the surface of the glass
substrate. When the surface of the glass substrate after the

texture forming processing was observed by an AFM, surface

roughness was similar to that of embodiment 1 but on the surface
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[ 0094] However, the first foundation |ayer was replaced by a CTa
foundation | ayer, the second foundation | ayer was replaced by a AlRu
foundation layer, and a CM foundation |ayer was inserted between the
second foundation | ayer and the magnetic |layer as a third foundation |ayer.
[ 0095] Thus, a longitudinal recording magnetic disc was nanufactured.

Except these points, manufactured are the sane as the glass substrate for a
magneti c disc and a nmagnetic disc by the sane manufacturing nmethod as the

mbodi ment_1. [ 0096] When_ HDD ting test of the abtained tic di

s conauc s S ALOARI EUPBLORESas t o At TR e 6Bt ai Aet ® Kt
tic anisqt £t et g_d hed, . Specifically,

Coor oi ve i ee TS GENLroa Ll aer Bat P BFCE RAL ngha? T ROt < %] ) and

that in radigl direction (&‘!9%%%“{\@?;?%%%2?%&9‘1 égﬂag‘g'éﬁﬁe%%"ﬁéﬁ ed as

magneti c ani sotropic i ndex i C proper assess t ‘procedure by

a vibrati S+ ts r fH9€[cive
force. At ﬁias_ ti $M£§?%%§% é%@%ﬁ%ﬁﬁﬁ%&%gﬁggaf%e% QEV\%S set to

8- kil ooer sfiethh AS A LS WilbstQR MBS ddiden RIPURNE kchdualg ias A il s

magneti c disc, magnetic property (in this case, coercive force) in

ci rcunf er el irdhtdi T 6 inh el & d hatndghdad &ligdirection by 20% [0097]
A preferred enbodi nent of the present invention was explained with
reference f@®t achedubiwvgwees. thHewevest Fouh8atneed] £psr tvn sayeditaled he

present invention is not limted to this exanple. As will be understood by
the skil | édy per&dhes, f ouradd toiles nindiefd ,catheorsecumtl Vaniratd e dfaytee warsesent
InventlonreplacedbyaAlRufoundationlayer,andaCrMofoundationlayer
was inserted between the second foundation layer and the
magnetic layer as a third foundation layer.
[0095] Thus, a longitudinal recording magnetic disc was
manufactured. Except these points, manufactured are the same
as the glass substrate for a magnetic disc and a magnetic disc
by the same manufacturing method as the embodiment 1.
[0096] When HDDmounting test of the obtainedmagnetic disc
was conducted, suitable result as the embodiment 1 was cbtained.
Next, magnetic anisotropy of the magnetic disc was researched.
Specifically, coercive force in circumferential direction of
the magnetic disc {Hcl) and that in radial direction (Hc2) were
measured and Hcl/Hc2 was evaluated as magnetic anisotropic
index (OR). Magnetic property assessment procedure by a
vibration sample magnetometer ({(VSM) was used to measure the
coercive force. At this time, maximum applied external
magnetic field was set to 8-kilooersted. As a result, OR was

given around 1.2. That is, in this magnetic disc, magnetic

property (in this case, coercive force) in circumferential
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are possible in the Iight of the scope of the subjoined clains and
therefore all the nodifications and variations fall within the technical
scope of the present invention. [0098] The present invention can be applied
to a manufacturing nethod of a glass substrate for a nmagnetic disc and a
manuf acturing nethod of a magnetic disc nmounted on a magnetic di sc device
such as a hard disc drive. 38 Wiat is clainmed is: 1. A manufacturing nethod
of a glass substrate for a nagnetic disc, conprising: a rough polishing

f hl. . | i shi i f .of a.dal ; '
b0l | shi g LSy T6I FAEPO SO hg e maiin e BiPFaty S ithe of ase Substrate
ft th l'i shi ; ' f ' th
gl acs subsiTird Poet wina e v eREae P A LI SR o f FFLP Ml SR g

step, whee&ga'xllradﬂn%cf Q?tEOEQPePQM:é h@%ﬁta%eoa%gagég.ggﬁ&&eéfﬁﬁ' udi 04

rare-earth e in which content o uorine’i wei ght’ or” I'ess as a
mai n conpoent: dss $W4PRLyednkLe EH@l ghassnt subsif el &, and [an abrasiae ¢f oth and

the glass substrate are” relatively noved to roughly polish the main surface
of the gl ags s subginate; auhgi el bt uider MasoLPAHSHING 1MELRe ralasi ve

agent which is different fromone including rare-earth oxide as a main
conposi ti gixdisusUpBHiedcheibhe ghass SUhsidrd e fatHe ghr dd@Siiveention
are possible in the light of the scope of the subjoined c¢laims
and therefore all the modifications and variations fall within
the technical scope cf the present invention.
[0098]
The present invention can be applied to a manufacturing method
of a glass substrate for a magnetic disc and a manufacturing

method of a magnetic disc mounted on a magnetic disc device such

as a hard disc drive.
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cloth and the glass substrate are relatively noved to mrror polish the
mai n surface of the glass substrate; and wherein in the cl eansing step, the
abrasive agent including rare-earth oxide as a main conposition is nolten
and renoved and the glass substrate main surface is etching processed with
a cutting stock smaller than the cutting stock of the glass substrate nmain
surface in the mrror polishing 39 step. 2. A manufacturing nethod of a

gl ass substrate for a magnetic disc, conprising: a rough polishing step for
roughly pqhhﬁpggg qa.iga surface of a glass substrate; a mrror polishing
step for mrror polis |ngjfhe main surface of the glass substrate after the
rough polishing step by use of an abrasive agent which is a different
abrasive agent fromthat used in the rough polishing step; and a cl eansing

step for cof eansifig,bie, ol @5 SHRTHGAlS: JhefHBLa h0e geggﬂr};glpglda;cmé%étep and

the mrror polishing step, erein in the rough polis ste rasive
agent inclyding dafe-ieanih oxide in which content of fluorine is 5% by
wei ght or less of as a main conponent is supplied to the glass substrate

and an abrasi ve L£lrfulyrapd1tike 1alass Uk abRqang poeliahive ¥ mved to
roughly polish the main surface of the glass “substrate; wherein in the
cl eansi ng siefcd hef d afis sUbsivaleides; caused to cone into contact with a
cleansing liquid includes ascorbic acid, 100 ppmor nore and 1000 ppm or
|l ess fluorine a mirror polishing step for mirror polishing the main
surface of the glass substrate after the rough polishing step;
and
a cleansing step for cleansing the glass substrate
between the rough polishing step and the mirror polishing step,
wherein in the rough polishing step, abrasive agent
including rare-earth oxide in which content of fluorine is 5%
by weight or less as a main compcnent is supplied to the glass
substrate and an abrasive cloth and the glass substrate are
relatively moved tc roughly peclish the main surface of the glass
substrate;
wherein in the mirror pelishing step, abrasive agent
which is different fromone including rare~earth oxide as a main
composition is supplied to the glass substrate and an abrasive
cloth and the glass substrate are relatively moved to mirror
polish the main surface of the glass substrate; and
wherein in the cleansing step, the abrasive agent
including rare-earth oxide as a main composition is melten and
removed and the glass substrate main surface is etching

processed with a cutting stock smaller than the cutting stock

of the glass substrate main surface in the mirror polishing
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ion, and sulfuric acid of 3% by weight or nore to renove by dissolving the
abrasi ve agent including rare-earth oxide as a main conposition. 3. The
manuf acturi ng met hod of a glass substrate for a magnetic disc according to
claim2, 40 wherein in the cleansing step, abrasive agent including
rare-earth oxide as a main conponent is renoved by dissolution so that the
nunber of abrasive grains included in the abrasive agent including
rare-earth oxide as a nmain conponent existing on the main surface of the

gl ass subgg%%ge becomes 2/cnR. 4. A manufacturing nmethod of a magnetic disc,
wherei n at ast a magnetic layer is fornmed on a glass substrate

manuf actured by the nmethod according to any of clains 1 to 3. 41

2. Amanufacturing method of a glass substrate for a magnetic
disc, comprising:

a rough pelishing step for roughly polishing a main
surface of a glass substrate;

a mirror polishing step for mirrcr polishing the main
surface of the glass substrate after the rough polishing step
by use of an abrasive agent which is a different abrasive agent
from that used in the rough pelishing step; and

a cleansing step for cleansing the glass substrate
between the rough polishing step and the mirror polishing step,

wherein in the rough polishing step, abrasive agent
including rare-earth oxide in which content of fluorine is 5%
by weight or less of as a main component is supplied to the glass
substrate and an abrasive cloth and the glass substrate are
relatively moved to roughly polish the main surface of the glass
substrate;

wherein in the cleansing step, the glass substrate is
caused to come into contact with a cleansing liguid includes
ascorbic acid, 100 ppm or more and 1000 ppm or less fluorine
ion, and sulfuric acid of 3% by weight or more to remove by
dissclving the abrasive agent including rare-earth coxide as a

main composition.

3. The manufacturing methed of a glass substrate for a

magnetic disc according to claim 2,
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wherein in the cleansing step, abrasive agent including
rare-earth oxide as a main component is removed by dissolution
so that the number of abrasive grains included in the abrasive
agent including rare-earth oxide as a main component existing

on the main surface of the glass substrate kecomes 2/cm?.

4, A manufacturing method of a magnetic disc,
wherein at least a magnetic layer is formed on a glass
substrate manufactured by the method according to any of claims

1 to 3.
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