DESCRI PTI ON METHOD OF MANUFACTURI NG A MAGNETI C DI SK This application is
based upon and clains the benefit of priority from Japanese patent
application No. 2008-048087, filed on February 28, 2008, the disclosure of
which is incorporated herein in its entirety by reference. Background of
the Invention: This invention relates to a nmethod of manufacturing a
magnetic disk. In recent years, the information recording technique,
particularly the nagnetic recording technique, has remarkably advanced
followi ng the devel opnent of information technology. Wth the reduction in
size and thickness and the increasldEPFRIEIEPY ng density of magnetic disks,
gl ass substrates excellent in substrate main surface flatness and substrate
strength have started to be used as substrates for magnetic recordi ng nedi a

such as HDDs (hard (i | [ ' cordi ng nedi a,
I nstead of alum numﬁﬁtbﬁ@@iwﬁﬂﬁm@hémm? @@ﬁ wi dely used.
Magneti c di sks have been required to be increased in recording density and,
in recent years, the increase in information recording density of nagnetic

di sks has been acThig\uppligatidreisaizmed upii@nd tialimb the behéfitvifpeiotity Boinncr ease
in recording density, magnetic heads have also shifted fromthin film heads

to magnet odaarssevpatentapplickiom dud 20081031 898AN tfilethgn Eebrgary 28, 2008cthes ( GVR
heads), wherein the flying height of a magnetic head froma substrate
(magnetic disslosutenef Whieh is dwhorperated hekein ircigsentirehbhyrrefByenceduci ng t he
flying height (magnetic spacing) of the magnetic head fromthe nagnetic
disk in this manner, it has been possible to inprove the spacing loss to
increase the SINratio (signal/noise ratio) and thus to achieve a further
i ncrease i nBaekgnodnd@f tlenbivientio® Such a magnet oresi stive head (MR head) or
gi ant magnetoresistive head (GWR head) controls the flying height by the
pressure of air bé&hisdevention relates to a method of manufacturing a magnetic disk.
in recent years, the information recording technique, particuiarly the

magnetic recording technique, has remarkably advanced following the

development of information technology. With the reduction in size and

thickness and the increase in recording density of magnetic disks, glass

substrates excellent in substrate main surface flatness and substrate strength

have started to be used as substrates for magnetic recording media such as

HDDs (hard disk drives) being one of the magnetic recording media, instead of

aluminum substrates that have conventionally been widely used.

Magnetic disks have been required to be increased in recording density

and, in recent years, the increase in information recording density of magnetic

disks has been achieved up to about 200Gbit/inch®. Following this increase in

recording density, magnetic heads have also shifted from thin film heads to

magnetoresistive heads (MR heads) and giant magnetoresistive heads (GMR

heads), wherein the flying height of a magnetic head from a substrate (magnetic

disk) has been reduced to about 20nm to 5nm. By reducing the flying height

(magnetic spacing) of the magnetic head from the magnetic disk in this manner,

it has been possible to improve the spacing loss to increase the S/N ratio

(signal/noise ratio) and thus to achieve a further increase in recording density.



rel atively noving nmagnetic head and magnetic disk. That is, the flying

hei ght of the nagnetic head fromthe magnetic disk is determ ned by a

bal ance between a positive pressure (a pressure exerted in a direction in
which the nmagnetic head flies fromthe magnetic disk) and a negative
pressure (a pressure in a direction in which the magnetic head is adsorbed
to the magnetic disk, generated by increasing the volunme of air and thus
reducing the pressure in a space intentionally provided at the bottom
surface of a slider of the magnetic hea?) nerated by an air flow As one
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toward a ma neti c magne paci ng a nagnetic gap
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reduced eve urin eration o the magnetic That

is, DFH I 5 ?nadr@frbrheﬁdqnéé‘ﬁbrrpﬂ\% rﬁﬁ%hz'éﬁt alag) ahy b%q]aﬂvgiﬁeﬁuré gagnet i c head
froma magnetic disk. Wth such he a fur reduction in flying

hei ght has lmer@nha@wedtuoerwmh the magnici iedicischdsdriveniet the maghetin MR
el ement (rmagnetoresistive elenment) and there is a problemthat it causes,

as its inhedgski geherated by indreasingdhe vakimé of ainaaddhus heducing tepenessyre
failure. Since these failures occur due to minute irregularities on the
surface of in awpace intedticnallytprevidedat theibotiom siffacecfreagliteriof thl sk i s
required to have extrenmely high-level snoothness and flatness. 3 As neans
for eval uat Mmagnatictheadygebetied byw@sraisflows af fected by the

As one of techniques for stabilizing the control of the magnetic head
flying height described above and achieving a further reduction in flying height,
the technique called DFH (Dynamic Flying Height) has been developed in
recent years. Specifically, a heater element is embedded in a magnetic head
and, during operation of the magnetic head, the heater element is heated. The
magnetic head is thermally expanded by its heat and slightly projected toward a
magnetic disk. By this, the magnetic spacing being a magnetic gap between
the magnetic head and the main surface of the magnetic disk can be reduced
only in that event (during operation of the magnetic head). Thatis, DFH is a
technique that can reduce the flying height of a magnetic head from a magnetic
disk.

With such a DFH head, a further reduction in flying height has been
achieved. However, a magnetic head is mounted with an MR element
(magnetoresistive element) and there is a problem that it causes, as its inherent
failure, the head crash failure or thermal asperity failure. Since these failures
occur due to minute irregularities on the surface of a magnetic disk, the main
surface of the magnetic disk is required to have extremely high-level

smoothness and flatness.



snoot hness of a magnetic disk, there is, for exanple, an inspection by a
glide test. The glide test is a nethod of disposing a glide head (a head
equi pped wth an inpact detecting sensor such as a PZT (piezoelectric
elenent)) so as to face the main surface of a nmagnetic di sk and eval uating
the flying characteristics by relatively noving the glide head with respect
to the magnetic disk at a predeterm ned glide height. As described above,
even gl ass substrates excellent in flatness as conpared with al um num

substrates have been requjred to have fyrther snoothnes ng fl atness.
Herein, simlar _t&stﬂ"e @rtel\{ﬁt\‘ai’ﬁﬂépﬁh3‘YWWQrﬁ?WSt'%P§%‘%Pa&Vttﬁ@ gl ass
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particles that adhere to the glas substrates v&r‘n transporting the gl ass

substrat es tRafctEiies by reiativeR AEVUAG RS glidé hBal VAR idspebPdUthafhagetel the
gl ass substrates. Generally, in a nagnetic disk production process, the

gl ass subst dikest Aprdetdratingd gideHeight.t her eby renove adhering particles.
However, it is not possible to renove any anounts of particles. If there is
a difference in aAsuwscribegabbve) ®eroglhss substrates lexcglerdsn flainessast es, there
al so occurs a difference in amount of particles remaining on the glass
substrat es sbmparehwitblateminmgn sThetrates hayveibheensequired tahave futheftuce as nuch
as possible the particles adhering to the gl ass substrates at the tine of
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unpackagi ng nget hod, ackagi ng structure, and a gackagi n% materi al_included
4 dust that adhere

a
polishing the g,%ss substrates, particles such as to the main

surfaces of the glass substrates become a problem. This is because if a
magnetic layer is formed on a glass substrate contaminated with particles,
convex defects occur on a magnetic disk to cause the head crash failure or
thermal asperity failure. Therefore, the operation of forming magnetic
layers/protective layers etc. on the main surfaces of the glass substrates is
normally carried out in a clean room.

Herein, there arises a problem of particles that adhere to the glass
substrates while transporting the glass substrates to a magnetic disk production
site from the manufacture of the glass substrates. Generally, in a magnetic
disk production process, the glass substrates are first cleaned to thereby
remove adhering particles. However, it is not possible to remove any amounts
of particles. If there is a difference in amount of particles adhering to the glass
substrates, there also occurs a difference in amount of particles remaining on
the glass substrates after the cleaning. Therefore, it is necessary to reduce as
much as possible the particles adhering to the glass substrates at the time of
transfer-in (after unpackaging) and, for this, a packaging method, an

unpackaging method, a packaging structure, and a packaging material included



in a glass substrate or nethod of manufacturing a magnetic disk are
extrenely inportant. As a related art handling magnetic di sks, not gl ass
substrates, as packaging objects, there is a techni que wherein magnetic
di sks are transported while being placed in a receiving container and
doubl e packaged with a first packaging gag and a second packagi ng bag as
described in, for exanple, Japanese Unexam ned Patent Application
Publication (JP-A) No. H11-157591 (Patent Docunent 1). According to this
package, since the magnetic disks are sealed in the packaging bags, it is
possi bl e t oi 8lasstsubsirats enmethqshet manutackring & magnetigsliskeare exteemely
packagi ng bags. Di.sclosure of the Invention: The packagi ng techni que for
preventing pREAAthati on of the magneti ¢ di sks has been proposed by Patent
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provi de a nethod of manufacturing a glass substrate for a magnetic disk

capabl e of iPaeayDoguineet TRoNREdarditigl thisgladkage csihve the magaktiabisks are
preventing adhesion of dust or foreign matter to a glass substrate. As a

result of dsbalgdrin tise pdcieming bage, ihispasshiéjtie ptevenh mvasioenofqesticies ohi s
application have paid attention to the fact that even if there is no
adhesi on of forpign mattesinte the packagingibags.ate in a packaged state, particles,
whi ch conme flying 5

Disclosure of the Invention:

The packaging technique for preventing contamination of the magnetic
disks has been proposed by Patent Document 1. However, even if such
packaging technique is applied to packaging of the glass substrates, this does
not achieve sufficient reduction in amount of particles adhering to the glass
substrates after unpackaging. Therefore, it is not possible to satisfy the
smoothness/flatness standard required for the magnetic disks foliowing recent
development for higher recording density of the magnetic disks and lower flying
height of the magnetic heads. It is therefore necessary to further reduce the
amount of particles adhering to the glass substrates.

in view of the subject described above, it is an object of this invention to
provide a method of manufacturing a glass substrate for a magnetic disk
capable of improving the magnetic disk yield rate by more reliably preventing
adhesion of dust or foreign matter to a glass substrate.

As a result of diligent studies on the above subject, the inventors of this

application have paid attention to the fact that even if there is no adhesion of

particles to a glass substrate in a packaged state, particles, which come flying



on an air flow introduced when unpackagi ng a packagi ng bag degassed and
packagi ng the gl ass substrate, adhere to the glass substrate. The inventors
have cone to consider that as the air flow becones stronger, the kinetic
energy of particles increases and thus the particles firmy adhere to the
gl ass substrate. Further, the inventorsghave found that preventing adhesion
of such particles to the glass substrate is effective for inproving the

gl ass substrate yield rate and thus inproving the nmagnetic disk yield rate,

and have cone to conplete this invention. In order to solve the above
subj ect, a PH@ANRr flewrintrgdyead whepunpasikagiog a Rackagingriag deganses athnet i c
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into the packagi'ng roug e mnute at a package ‘opening rate Vp
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generation in a case and the packagi ng bag during the introduction of the

gas into thmu@WaGihgghbmWictd?S{Syf@m Rite VA have tomleas dohdsieetithish t he
case and the packaging bag Trom being noved by an air flow Further, by
unpackagi nginvesmtipackagi ng bag thereafter, it becones possible to prevent the
particles from inpinging on and adhering to the main surfaces of the gl ass
substrate during luardertagolve.the @bokegabigeha tywpicaconfiguraties of aeethaldove i s
a value derived by dividing an ultimte vacuumP(MPa) in a
degassed- pa®k BEMERGUERS i magmnetis disly ageorsiightodthis inverkiRcomprisingie T(sec)
being a time for which gas .is introduced i

opening, in a packaging bag degassed and packaging a glass substrate for a

magnetic disk, a minute hole having a size adapted to introduce gas into the
packaging bag at a package opening rate Vp of 0.1MPa/sec or iess,
unpackaging the packaging bag after the gas is introduced into the packaging
bag, and forming at least a magnetic recording layer over the glass substrate for
the magnetic disk thus unpackaged.

According to the above configuration, the gas slowly flows into the
packaging bag through the minute hole at a package opening rate Vp of
0.1MPa/sec or less. Therefore, it is possible to reduce air flow generation in a
case and the packaging bag during the introduction of the gas into the
packaging bag and thus to prevent particles present in the case and the
packaging bag from being moved by an air flow. Further, by unpackaging the
packaging bag thereafter, it becomes possible to prevent the particles from
impinging on and adhering to the main surfaces of the glass substrate during
unpackaging.

"package opening rate Vp" described above is a value derived by
dividing an ultimate vacuum P(MPa) in a degassed-packaging packaging bag

by an open-air introduction time T(sec) being a time for which gas is introduced



6 into the packaging bag, i.e. "Vp(MPa/sec) = P(MPa)/ T(sec)". Therefore, Vp
represents an increasing rate of the pressure of gas introduced into the
packagi ng bag per unit tine. Herein, the ultimte vacuumP is an absol ute
val ue of a value derived by subtracting an absolute pressure fromthe
atmospheric pressure. Assuming that the gas is rapidly introduced into the
packagi ng bag by, for exanple, tearing an opening portion of the packagi ng
bag, there is a possibility that an air flowis generated in air in the
packagi ng bag and the case so that particles vigorously inpinge on the main
surfaces of intaghgpaskagingbagate "VRiM ) arRIMPR)H(sesd: etlhesefore. Yy t hat
the particles cannot be renpved by_ . cleaning. wever, according to the
above confi [RRTEEEIR andpereasingrate of the pressure ofgas intreduced intg tIa‘ggent le flow

and thus the kineti¢c energy.of the particles. is small, _and therefore, even
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perneability of the packagi ng bag can be reduced.
cleaning. However, according to the above configuration, even if an air flow is
generated, it is a gentle flow and thus the kinetic energy of the particles is small,
and therefore, even if the particles are moved in the packaging bag and the
case and brought into contact with the main surfaces of the glass substrate, the
particles have difficulty in adhering thereto and, even if the particles adhere
thereto, those can be easily removed by cleaning.
The above packaging bag is preferably made of a metal laminate film.
Since the metal laminate film has high shielding property against water
vapor or gas, the state degassed and sealed at the time of packaging can be
maintained until unpackaging. As a metal of the metal laminate, use can be
suitably made of aluminum, a stainless material, chromium, a steel plate
subjected to chromic-acid treatment, phosphoric-acid treatment, chromate
treatment, or plating with nickel, tin, or zinc, or the like. As materials for
laminating the above metal, there can be cited a polyethylene film, an aluminum
film, a drawn nylon (polyamide) film, a polyethylene terephthalate film, and so
on. By laminating these materials, the water vapor permeability and the

oxygen permeability of the packaging bag can be reduced.

The water vapor permeability of the packaging bag is preferably 0.1g/m?



The wat er vapor perneability of the packaging bag is preferably 0.1g/n2 7
-day or less. By setting the water vapor perneability to such a value, it is
possi ble to prevent, from packagi ng to unpackagi ng, the glass substrate for
a magnetic disk frombeing exposed to noisture and contam nated and thus to
prevent a change in the state of the mainr surfaces thereof. On the other
hand, the oxygen perneability of the packaging bag is preferably 0.1 cc
(mM)/n2 -day or less. This is because, as in the case of using the
packagi ng bag with the |low water vapor perneability, if the packagi ng bag
with the o mqlgleﬁSpeBmngwwatgruemr,peme@"ﬂwi&sm@m@q&e&nént a
change in the state of the main surfaces of thﬁgflass substrate for a
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snoot hness and fl at ness of the nai of the glass substrate Tor a

magneti c di skusedarisaurdiohy td prevenntiohahyeiimthe siitdofithaonaindsurtades dfhi s
i nvention are high as conpared with those of the glass substrate for a

magneti c di ske glasacubgtrdtedfor dhmagnenediskonal manufacturing net hod.
Therefore, the subject magnetic di sk manufactured using such a gl ass
substrate for a nddessubjectimagnetic disk sdpreferdblycreaordedousing @ Bydtheadi n whi ch
the flying height of a nmagnetic head is 10nm or |ess.

Since the glass substrate for a magnetic disk unpackaged by the
manufacturing method according to this invention has a reduced amount of
particles as compared with a glass substrate for a magnetic disk unpackaged by
a conventional method, the smoothness and flatness of the main surfaces of the
glass substrate for a magnetic disk are high. Therefore, the subject magnetic
disk using such a glass substrate for a magnetic disk is suitable for a magnetic
recording system using a DFH head whose flying height is low.

It is preferable that the flying height of a magnetic head be 10nm or less
in recording on the subject magnetic disk.

As described above, the smoothness and flatness of the main surfaces
of the glass substrate for a magnetic disk unpackaged by the manufacturing
method according 1o this invention are high as compared with those of the glass
substrate for a magnetic disk unpackaged by the conventional manufacturing
method. Therefore, the subject magnetic disk manufactured using such a
glass substrate for a magnetic disk can be adapted to a recording system in
which the flying height of a magnetic head is 10nm or less.

The subject magnetic disk preferably has a recording density of

200Gbit/inch? or more.



The subj ect magnetic disk preferably has a recording density of
200Gbit/inch2 or nore. 8 As described above, the snoothness and fl atness of
the main surfaces of the glass substrate for a nmagnetic di sk unpackaged by
t he manufacturing nethod according to this invention are high as conpared
with those of the glass substrate for agragnetic di sk unpackaged by the
conventional manufacturing mnethod. Therefore, the subject nmagnetic disk
manuf act ured using such a glass substrate for a magnetic disk is increased
in recording density by a recording systemin which the flying height of a
magnetic head is AsHesgribed abovaathe sinoathpess and dainassyof dihe prricsHEfabesnh2 or
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further inprove tHAdedbrvemaagnetic teverding layerig praferably ameagnetcsecserdirsd r at e
for a magnetic disk.
layer for a perpendicular magnetic recording disk.

With this configuration, the subject magnetic disk can be a
perpendicular magnetic recording disk. As described above, the cleanness of
the glass substrate main surfaces of the magnetic disk manufactured by the
manufacturing method according to this invention is high as compared with that
of the glass substrate for a magnetic disk unpackaged by the conventional
method. Therefore, the magnetic disk manufactured using such a glass
substrate for a magnetic disk has high smoothness and flatness and thus is
suitable as a perpendicular magnetic storage medium required to be increased
in recording density.

The unpackaged glass substrate for a magnetic disk is preferably
cleaned with pure water before forming the magnetic recording layer.

With the above configuration, it becomes possible to more reliably
remove particles adhering to the unpackaged glass substrate for a magnetic
disk and thus to further improve the cleanness of the main surfaces of the glass
substrate for a magnetic disk.

The unpackaged glass substrate for a magnetic disk is preferably

cleaned with an alkali cleaning solution having a pH of 12 or less before forming

the magnetic recording layer.



The unpackaged gl ass substrate for a magnetic disk is preferably cleaned
with an al kali cleaning solution having a pH of 12 or |ess before formng
the magnetic recording layer. 9 Wth this configuration, it becones
possible to further renove particles that cannot be renmoved only with pure
water. In the above cleaning, if a strong acid cleaning solution and a
strong al kali cleaning solution are used, there is a possibility of
changi ng the properties of the main surfaces of the glass substrate for a

magnetic disk. Therefore, the alkali cleaning solution having a pH of 12 or
less is sui tabl e Wthsthishcenfigusaiom dt kesomesopossiblede durber '@“B‘Pﬁesp@'ml@ﬁt i on,
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packagi ng ba packagi ng 4 shows di agrans for

explaining a |am R@E@rdﬁfd ferthiy ﬁv@ﬁtlérh‘?t |\%ﬁ0’%§|blé’?€?ﬂ5n@ﬂid@a Pagthéd®f Fig. S

shows a diagram for explfaining a state ere the cases 200 wwth the gl ass

substrate fgfarfaBanASg anQgﬁé‘tlcl&Qk Rhpatke dfhﬂbﬁj\ih@flfé ﬁﬁi@hét]@@lsﬁ lélda second
packagi ng bag 220. Fig. 6 Shows diagrans for explaining a netho
unpackagi ngratb®yimosd rehably preventing adhesion of dust or foreign matter, present ina

packaging bag and a case, to a glass substrate for a magnetic disk.

Brief Description of the Drawings:

Fig. 1 shows diagrams for explaining a glass substrate for a magnetic
disk 100 according to this invention.

Fig. 2 shows diagrams for explaining a state where glass substrates for
magnetic disks 100 are placed in a case 200.

Fig. 3 shows diagrams for explaining a state where cases 200 with
glass substrates for magnetic disks 100 placed therein are packaged with a
packaging bag (first packaging bag 210).

Fig. 4 shows diagrams for explaining a laminate structure of the first
packaging bag 210.

Fig. 5 shows a diagram for explaining a state where the cases 200 with
the glass substrate for a magnetic disk 100 placed therein are packaged with a
second packaging bag 220.

Fig. 6 shows diagrams for explaining a method of unpackaging the first
packaging bag 210 and the second packaging bag 220.

Fig. 7 shows graphs each illustrating the relationship between the

package opening rate Vp and the number of particies.



packagi ng bag 210 and the second packagi ng bag 220. Fig. 7 shows graphs each
Illustrating the relationship between the package opening rate Vp and the
nunber of particles. 10 Preferred Enbodi ment for Carrying Qut the

| nventi on: Hereinbelow, a preferred enbodinment of this invention wll be
described in detail with reference to t{ acconpanying draw ngs. Sizes,
materials, specific nunerical values, and so on shown in the enbodi nent are
only for illustrative purposes for facilitating understanding of the
invention and are not intended to limt this invention unless otherw se
specified. In this specification and the draw ngs, conmponents having
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1(b) is an X-X sectional view o 1g. 1(a). Tﬁe glass substrate for a

magneti ¢ di gid U dEATRGS SRIMPORerTB having Subsemtibli) thd3hme fuhcBeHs/8nd@S
i nformati on recordi ng/ reproduci ng regi ons, an end face 120 perpendicular to

the nain sgirfictarss drklas d?ﬁh@rﬁa?n@dyﬁMfsstoltﬁérébg ehiabpticitetesplandtion mai n
surfaces 110 and the end face 120, respectively. Since it may happen that
t he boundaawd bettheg nlustration of canmoh2ftsamot diretily calatddteethis meentlid@®isbecones

omitted.

First, a glass substrate for a magnetic disk and a method of packaging

the same according to this embodiment will be described. Fig. 1 shows

diagrams for explaining a glass substrate for a magnetic disk 100 according to

this embodiment, wherein Fig. 1(a) is a perspective view of the glass substrate

for a magnetic disk 100. The glass substrate for a magnetic disk 100 has a

disk shape with an inner hole formed at the center thereof. Each of main

surfaces 110 is a region for recording/reproducing information and thus is

substantially smooth for allowing a recording head to fly thereover.

Fig. 1(b) is an X-X sectional view of Fig. 1(a). The glass substrate for

a magnetic disk 100 comprises the main surfaces 110 that will serve as

information recording/reproducing regions, an end face 120 perpendicular to the

main surfaces 110, and chamfered faces 130 interposed between the main

surfaces 110 and the end face 120, respectively. Since it may happen that the

boundary between the end face 120 and each chamfered face 130 becomes

unclear by a later-described end face polishing process, this embodiment also

includes a case where the end face 120 and the chamfered faces 130 on both

sides thereof cooperatively form one curved surface.



uncl ear by a |l ater-described end face polishing process, this enbodi nent
al so includes a case where the end face 120 and the chanfered faces 130 on
both sides thereof cooperatively formone curved surface. 11 |If particles
or foreign matter adheres to the glass substrate for a magnetic di sk 100,
particularly to the main surfaces 110 theyreof, before a magnetic disk film
form ng process, snooth magnetic | ayers cannot be forned on the glass
substrate for a nmagnetic disk 100 in the filmform ng process and thus the
yield rate of magnetic disks as final products decreases. Fig. 2 shows
di agrams for expl Hindrtigjes ot foreignimater adheresdetre glasssubsirateiggaet i ¢ di sks
100 are placed in a, case 200, rein Fig, 2 s, an enlarged view of the
general |y r BRAGN6EG disk bﬁ@-eﬂq@'\@gﬁ\b&#\ﬁ 'Egﬂ %‘Srg%%s“wﬁﬁq tgefé’ééé 200
serving as a_ contaiper.for storing the glass substrates for etic, disks
100, The c2RENSHE disk fiplarung privess,sradiH maoneicRyet cmal b ioumse,
magnetic di t su farJx | i S. r tored
othe case on30e b it forat MabhRe RiskciaomaRg i i3 bt i
t he gl ass . i ' . 1 are arranged
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side by side as are, in put in a
| at er - descri bed f st Q""ﬁ@ ' A J es for
magneti ¢ di sks 10?‘3:'i 'Iaace | ﬁiapﬂaemgggrséﬂ;g Is%gbﬁg@%ee?%ﬁwn%%}%H ﬁ%iﬁhot

particul ar | yhadrsticefisksT @D are plaewE i hagasa Mo Wh_e?éﬁﬁ!ﬁ'%m(@? isfa® bAldPgader e the
cases 200 with the glass substrates for magnetic di sks of magnetiC disks

100 pl aced i of the garferaicfetg@sgular paraligiapipad pigstitaglassisubstrdel cige 200 s

packaging bag will be referred to as a "first packagi ng bag". As shown in
Fig. 3(a), wskeingasa cantainkr farateringhie glass stbstragessor magattiadisks f100.
magneti c di sks 100 placed therein are, in the state of being arranged side

by side as Jievwaser20Q ig.capéble ofatcommodatireg 25 iglass sudskratgsigr magretic nade of
a netal lamnate film Thereafter, two pipes 202 connected to a
deconpr essodigksaand theglassisehgtrates forrmagnetic diaks 180 app starad in the case

200. A plurality of (four in this embodiment) cases 200 with the glass

substrates for magnetic disks 100 placed therein are arranged side by side as

shown in Fig. 2(b) and are, in this state, put in a later-described first packaging

bag 210. The number of glass substrates for magnetic disks 100 placed in the

case 200 may be one or more and is not particularly limited.

Fig. 3 shows diagrams for explaining a state where the cases 200 with
the glass substrates for magnetic disks of magnetic disks 100 placed therein
are packaged with a packaging bag. Hereinbelow, this packaging bag will be
referred to as a "first packaging bag". As shown in Fig. 3(a), the plurality of
cases 200 with the glass substrates for magnetic disks 100 placed therein are,
in the state of being arranged side by side as shown in Fig. 2(b), put into the
first packaging bag 210 made of a metal laminate film. Thereafter, two pipes
202 connected to a decompressor (not illustrated) are inserted into an opening
portion of the first packaging bag 210, thereby decompressing and degassing
the inside of the first packaging bag 210.

Thereafter, in the state where the inside of the first packaging bag 210

is degassed as described above, the opening portion of the first packaging bag



portion of the first packagi ng bag 210, thereby deconpressi ng and degassi ng
the inside of the first packaging bag 210. Thereafter, in the state where
the inside of the first packaging bag 210 is degassed as described above,

t he opening portion of the first packaging bag 12 210 is hernetically
closed in a heat sealing nanner so as toqpe sealed. Such hernetic closing
conprises, as shown in Fig. 3(b), first carrying out first heat sealing
214a near the opening of the first packaging bag 210 and then carrying out
second heat sealing 214b inside the heat sealing 214a. By the hernetic

cl osi ng wi t B19iehedoencallvslaseddnia heat saalinginanaaiag as take saalede sUChhe
first packagi ng.bag 210 can, be nmaintained.in e. seal ed sta er.a |long
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t hereby forpj ; i : 0 ing to such
a net hod, pgfro? %@ﬁg@?@gg‘g‘rﬂ‘ﬁé?‘r‘? a? %gQ@g{sZig ta%d-h gﬁ@?ﬁ?'”ﬁ%%@ﬁ%gﬁ ag (first
packaging b @%}ﬁ a‘ﬁnP%/ iiddE erag? g{éd? il afl S
possi bl e tpsfg)?e enq S%@F?é?i%n 0 ﬁﬁ@ébartpgﬁggét%) t te g %%?roggageﬁ}dgt%ﬂs for
magneti c di g é&@orﬁ?ﬂréd’ \With BQGaR¥0NKereHErEtRaIb<IAg N péimigd By o’ﬁyfacefs 110
of the glass substrates for magnetic disks 100. Further, by the degassing,

wat er vapor of@iihid REst dealing! ahd itlid poSsSiBRStoAREre2Re th8 BeBREEAGRGHART In(fir st
packagi ng bag 210) is renoved. Therefore, it is possible to prevent such

wat er vapor tig event, theehyatrmpall gengthtis@4cdbNifiGrance in tenperature during
transfer and adhering to the glass substrates for magnetic di sks 100 and

thus to prevent Asdesordieed abobe, the absesR00eepachaged fvitbdbe fitst of t he gl ass

substrates for nagnetic disks 100.
packaging bag 210 in the form of the metal laminate film so as to be sealed in
the degassed state, thereby forming a package 212. By packaging the cases
200 according to such a method, particles present in the cases 200 and the
packaging bag (first packaging bag 210) can be removed by the degassing and
therefore it is possible to prevent adhesion of the particles to the glass
substrates for magnetic disks 100 and thus to avoid contamination of the main
surfaces 110 of the glass substrates for magnetic disks 100. Further, by the
degassing, water vapor contained in air in the cases 200 and the packaging bag
(first packaging bag 210} is removed. Therefore, it is possible to prevent such
water vapor from liquefying due to the difference in temperature during transfer
and adhering to the glass substrates for magnetic disks 100 and thus to prevent
a change in the state of the main surfaces 110 of the glass substrates for
magnetic disks 100.

Fig. 4 is a schematic diagram showing a laminate structure of the

packaging bag (the first packaging bag 210). In this embodiment, as described
above, the first packaging bag 210 is made of the metal laminate film. In this

application, if a film is composed of a plurality of stacked films and at least one

of them is a film made of a metal, the film is called a metal laminate film. As



Fig. 4 is a schematic diagramshowing a |am nate structure of the packaging
bag (the first packaging bag 210). In this enbodi nent, as described above,
the first packaging bag 210 is made of the netal laminate film In this
application, if a filmis conposed of a plurality of stacked filnms and at

| east one of themis a filmmade of a npjal, the filmis called a netal

| am nate film As 13 such a netal, use can be suitably made of alum num a
stainless material, chromum a steel plate subjected to chromc-acid

treat ment, phosphorlc acid treatnent, chromate treatnment, or plating with
ni ckel , ti nSugh aznefal, use Gancbe sk@blwn@dﬂo@fcalﬂmnwra@taml@sgmtﬁeahet al
Ian1nate filmis as shown
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of "t e {1 Shndarkagi RpIcRRTerabHhAISIIR| S46 Mok o LekckeBbdoer Iy O | ess. By

this, as int eret wat er vapor perne ity“1s ow S

possi bl e tOIa?ﬁuﬂ!éﬁﬁg tiesehRBaRialdini the diovboraér, tﬁélﬂ:alt@\mpwrpteﬁﬁeabmﬂ,ﬂam the
gl ass substrates for magnetic di sks 100. As descri bed above, by packagi ng

t he gl ass su@@x@@Spémfeamweancbe redaked 100 with the netal lamnate film
whose wat er vapor perneability and oxygen perneability take the above

val ues, the shi el Theabprvepeateyvagsi pesmesbilidy of thepfirst pacigging bag@hansed to
enabl e t he degassed and seal ed state upon packaging to be maintained until
unpackagi ngpeaferabihu8. igfmf siayoarsiess.e By this) it ispgssible to prevent the glass
substrates for magnetic disks 100 from being exposed to moisture and
contaminated and thus to prevent a change in the state of the main surfaces
110. On the other hand, the oxygen permeability of the first packaging bag
210 is preferably 0.1cc (mi)/m? -day or less. By this, as in the case where the
water vapor permeability is low, it is possible to prevent a change in the state of
the main surfaces 110 of the glass substrates for magnetic disks 100.
As described above, by packaging the glass substrates for magnetic
disks 100 with the metal laminate film whose water vapor permeability and
oxygen permeability take the above values, the shielding property against water
vapor or gas is enhanced to enable the degassed and sealed state upon
packaging to be maintained until unpackaging and thus it is possible to reliably
avoid a change in the state of the main surfaces 110 otherwise caused by a
chemical change due to exposure of the glass substrates for magnetic disks
100 to moisture.
Fig. 5 is a diagram for explaining a state where the cases 200 with the

glass substrates for magnetic disks 100 placed therein are packaged with the

second packaging bag 220. As shown in Fig. 5, the cases 200 packaged with



avoid a change in the state of the main surfaces 110 ot herw se caused by a
chem cal change due to exposure of the glass substrates for magnetic disks
100 to noisture. Fig. 5is a diagramfor explaining a state where the cases
200 with the glass substrates for magnetic disks 100 placed therein are
packaged with the second packaging bag ££0. As shown in Fig. 5, the cases
200 packaged with 14 the first packagi ng bag 210 (package 212) are further
pl aced in the second packaging bag 220 nade of the plastic film
Thereafter, in the state where the inside of the second packagi ng bag 220
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200 i s pack the I'n this enbodi nent, packaging

may be carried ou . | t e fa.gqur ati on,
since both the fi?gﬁe%%%t&g@ﬁ’n@gge{)f?@%ﬁaﬁget ﬁ%ﬂlg@ on 'péﬁ’ﬁgé':"ﬁg bag 220 are
degassed i ng} i ' i ctively
prevent ed Sgbﬁ%ﬁﬁﬁiﬁeﬁﬁgglwgﬁ%?g? géggngmhatﬁ%g@ﬁo%rk ggﬁllgotiaggl%ie?i od of

time. Such ARERSSAtAE Ml BfhindRr filiresh®pievehtifg idvdsidmer dusti(pariclegfanguch as
nitrogen. Further, by double packaging the cases 200, even if the second

packagi ng bamst 3P watedaipor withetfle sticent] paekhbingi by 220 Mimld ofktae Plastioofiim,
transfer, the inside packaging bag (first packaging bag 210) can be
mai nt ai ned itis pbssibleabeshipptersethe material cost to be low while ensuring the
packaging performance. Although the plurality of cases 200 is packaged in the
state of being stacked in this embodiment, packaging may be carried out per
case 200.
According to the above configuration, since both the first packaging bag
210 and the second packaging bag 220 are degassed inside and sealed,
permeation of water vapor or gas is effectively prevented so that the sealed
state can be maintained over a long period of time. Such degassing may be
carried out after filling an inert gas such as nitrogen. Further, by double
packaging the cases 200, even if the second packaging bag 220 is perforated
due to collision or the like during transfer, the inside packaging bag (first
packaging bag 210) can be maintained in the sealed state.
Next, a description will be given of a method of manufacturing a
magnetic disk according to this embodiment.
The glass substrates for magnetic disks 100 packaged as described
above are shipped from a glass substrate manufacturing plant and transported
to a magnetic disk manufacturing plant. After arrival at the magnetic disk

manufacturing plant, the packaging bags (first packaging bag 210 and second

packaging bag 220) are unpackaged.



Next, a description wll be given of a nethod of manufacturing a magnetic
di sk according to this enbodi nent. The gl ass substrates for magnetic disks
100 packaged as descri bed above are shipped froma gl ass substrate

manuf acturing plant and transported to a nagnetic di sk manufacturing plant.
After arrival at the magnetic disk nanuigcturing pl ant, the packagi ng bags
(first packagi ng bag 210 and second packagi ng bag 220) are unpackaged. 15
Fig. 6 shows diagranms for explaining a nethod of unpackagi ng the packagi ng
bags. After the arrival at the magnetic di sk manufacturing plant, the
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can be set so as t0 achieve proper VpTin ternms o he rel ationship et ween

t he at nospheppqs pifssd into fiifpddkageenrzee of vacuum By the use of the needle
as descri bed above, the dianeter of the mnute hole 230 can be easily

20 Ut Vb, Tho neea e o teed Tor onen g e mnate hol o 550 (TR e
enbodi ment , mibute male 230nis topeéneddn theofirshpackegingrbag 124 Omfdbe pickage 2tdkoas
long as it can open the mnute hole 230. As an exanple of another tool, it
may be a shihgt tbatpaskage opening rate Vp representing a rate of gas flowing into the first

packaging bag 210 becomes 0.1MPa/sec. Vp is preferably 0.1MPa/sec or less

and the diameter of a needle is selected to achieve it. The diameter of a

needie can be set so as to achieve proper Vp in terms of the relationship

between the atmospheric pressure and the degree of vacuum. By the use of

the needle as described above, the diameter of the minute hole 230 can be

easily changed by changing the diameter of the needle and thus it is possible to

adjust Vp.

The needle is used for opening the minute hole 230 in this embodiment,

but not limited thereto, and use may be made of any tool as long as it can open

the minute hole 230. As an example of another tool, it may be a sharp cutter

or the like. Further, the shape of the minute hole 230 is also not limited to that

shown in Fig. 6(b) and it is sufficient that Vp, at which the gas flows into the first

packaging bag 210 through the minute hole 230, can be properly set regardless

of the shape of the minute hole 230.

By opening the minute hole 230 in the first packaging bag 210 to
introduce the gas into the first packaging bag 210 at Vp of 0.1MPa/sec or less

as described above, it is possible to reduce air flow generation in air present in

the cases 200 and the packaging bag (first packaging bag 210) during the



or the like. Further, the shape of the mnute hole 230 is also not |[imted
to that shown in Fig. 6(b) and it is sufficient that Vp, at which the gas
flows into the first packaging bag 210 through the m nute hole 230, can be
properly set regardless of the shape of the m nute hole 230. By opening the
m nute hole 230 in the first packaging b 210 to introduce the gas into
the first packaging bag 210 at Vp of 0.1 a/ sec or |less as described
above, it is possible to reduce air flow generation in air present in the
cases 200 and the packaging bag (first packagi ng bag 210) during the 16
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t hereto, those e easily renoved by cl eani ng. ass substrates for

nmagnetic di gepefdledubRAs kaasl flow. dTRerdfors evBhMAertidies AR Rioved bynt 0 a
cl ean room where the production line is provided and cleaning is carried

out before fsathiangeritiedifay ircthegsaukagivg bay (first pdukaging bag 216)amd tHeceawesg, use

I's made of pure water and an al kali cleaning solution wth a pH of 12 or
| ess. This i200karachiroaght indo sontactwith ithie odadmsurfgeceol 10 bbthesgldss subsirateg
al kali cleaning solution are used, there is a possibility of changing the
for magnetic disks 100, the kinetic energy of the particles is so small that the
particles have difficulty in adhering thereto and that even if the particles adhere
thereto, those can be easily removed by cleaning.
The glass substrates for magnetic disks 100 unpackaged as described
above are transferred into a clean room where the production line is provided
and cleaning is carried out before forming magnetic recording layers thereon.
In such cleaning, use is made of pure water and an alkali cleaning solution with
apHof 12 orless. This is because if a strong acid cleaning solution and a
strong alkali cleaning solution are used, there is a possibility of changing the
properties of the main surfaces 110 of the glass substrates for magnetic disks
100.
Even if the particles adhere to the main surfaces 110 of the glass
substrates for magnetic disks 100 unpackaged by the above unpackaging
method, the adhesion force of the particles to the main surfaces 110 of the
glass substrates for magnetic disks 100 is weak. Therefore, the particles can
be easily removed by cleaning with pure water. On the other hand, also taking

into account adhesion of particles not removable with pure water, cleaning with

an alkali cleaning solution having a pH of 12 or less may be carried out before



properties of the main surfaces 110 of the glass substrates for nagnetic

di sks 100. Even if the particles adhere to the main surfaces 110 of the

gl ass substrates for magnetic di sks 100 unpackaged by the above unpackagi ng
nmet hod, the adhesion force of the particles to the main surfaces 110 of the
gl ass substrates for magnetic disks 100 js weak. Therefore, the particles
can be easily renoved by cleaning with pure water. On the other hand, also
taking into account adhesion of particles not renovable with pure water,
cleaning with an alkali cleaning solution having a pH of 12 or |ess may be
carri ed out PUES watericleaninge BxSUEh slaaning dt ispesshistamesareligbly kemeveyossi bl e
to nore reliably renove the, pa

.particles on the main surfaces 110 of the gl ass
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are al so hi garidledrBaNed hlasdistibstrafEdTef Afgrere disksMDJ Aahe tings oftest rates for
magneti c di sks 100 and thus it is possible to inprove the yield rate of the

magneti ¢ di sispacldifibg isredutedibieltianeds amd simadthiidsadftthe nigg_akHaceslob k
according to this enbodinent is suitable for unpackaging a

degassed- padtheglasg substatpsfor mMagmetiCidisie 100cae high asdidnpared eth thope@fsur e
between the inside and the outside of the degassed-packagi ng packagi ng bag,

i f the packglassesuimsiyates founmagriaigatisksuiinpdokaged byraponigntibhalwethads t he

Packagi ng b%%e?gf%ré,%hg l#lgpne%s and smoothness are also high in magnetic disks
manufactured using the glass substrates for magnetic disks 100 and thus it is
possible to improve the yield rate of the magnetic disks.

That is, the method of manutfacturing the magnetic disk according to
this embodiment is suitable for unpackaging a degassed-packaging packaging
bag. Since there is a difference in pressure between the inside and the
outside of the degassed-packaging packaging bag, if the packaging bag is
unpackaged quickly, air rapidly flows into the packaging bag due to such a
pressure difference to generate an air flow in the packaging bag. As a result,
particles present in the packaging bag vigorously impinge on the main surfaces
of glass substrates for magnetic disks and thus are fixed thereto so firmly that
the particles cannot be removed by cleaning.

As described above, according to the method of manufacturing the
magnetic disk of this embodiment, it is possible to prevent adhesion of particles
to the glass substrates for magnetic disks 100 by reducing air flow generation in
air present in the first packaging bag 210 and the cases and, therefore, it
becomes possible to improve the yield rate of the glass substrates for magnetic

disks 100 and thus to improve the vield rate of magnetic disks.



pressure difference to generate an air flow in the packagi ng bag. Asa
result, particles present in the packaging bag vigorously inpinge on the
mai n surfaces of glass substrates for magnetic disks and thus are fixed
thereto so firmy that the particles cannot be renoved by cleaning. As
descri bed above, according to the nethody®f manufacturing the magnetic disk
of this enbodinent, it is possible to prevent adhesion of particles to the
gl ass substrates for nagnetic disks 100 by reducing air flow generation in
air present in the first packagi ng bag 210 and the cases and, therefore, it
becomes possi bl e Hereirgbeve thadescdption hagbeen madeyetibe erbedimant of the
magneti c diskﬁ &02 and thus tgo inprove th I el ratga,of, magneti ¢. di sks. 18
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i n recordi nge. deastrdingsystemdn whictothe flying hieight loé aghagrdticcheabisetdnen bead,

t he subject magnetic disk can have a recording density of 200Goit/inch2 or
more. | n addess, whereinehighsootrassand tiatnesbpetequitgdet i ¢ di sk can satisfy a

standard of a glide height of 15nmor less in a glide test. This is because
si nce Further, from the same point of view, the subject magnetic disk can also

be adapted to a magnetic recording system using a DFH head whose flying
height is low. Further, since it is possible to achieve an increase in recording
density by a reduction in flying height of a magnetic head, the subject magnetic
disk can have a recording density of 200Gbit/inch? or more.

In addition, the smoothness of the subject magnetic disk can satisfy a
standard of a glide height of 15nm or less in a glide test. This is because since
a glass substrate for a magnetic disks unpackaged by the manufacturing
method according to this invention has main surfaces with high smoothness and
flatness, the smoothness and flatness of the main surfaces of the subject
magnetic disk manufactured using such a glass substrate for a magnetic disks
are also improved.

(Exampie)

Hereinbelow, a description will be given of an Example about a method
of manufacturing a magnetic disk to which this invention is applied. Glass
substrates for magnetic disks 100 and magnetic disks are manufactured as
magnetic disks having a predetermined shape, such as 0.8-inch disks {inner

diameter 6mm, outer diameter 21.7mm, thickness 0.381mm), 1.0-inch disks



a glass substrate for a magnetic di sks unpackaged by the manufacturing

nmet hod according to this invention has nain surfaces with high snoot hness
and flatness, the snoothness and flatness of the main surfaces of the

subj ect magnetic di sk manufactured using such a glass substrate for a
magnetic disks are also inproved. (Exanmphe) Hereinbelow, a description

w ll be given of an Exanple about a nethod of manufacturing a nmagnetic disk
to which this invention is applied. G ass substrates for nmagnetic di sks 100
and magnetic disks are manufactured as magnetic disks having a )
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strengthenin Iten al um nos| |cate gl ass was Into a disk

shape by dpfefetabls €SSinGE the hRPniHBEREate! gm@g caﬁBﬂt&‘i’tﬁ 's!ﬁ’id@ﬂ*nﬁia%s aritehigh
obtai ni ng an anorphous plate-like gl ass. the alumnnosilicate g ass

was nade of rigiditg) tﬁé&né@ﬁetﬂﬂ‘&p‘ﬂcﬂﬁj mc&ﬂmm fidng Reiydt of anadgridicchazrl:t

pressing, disk-shaped gl ass substrates for magnetic disks 100 nay be

obt ai ned bycambeiredutddmaoreitstably. Further, the aluminosilicate glass can obtain high
rigidity and strength by chemical strengthening.

First, molten aluminosilicate glass was formed into a disk shape by
direct pressing using upper, lower, and drum molds, thereby obtaining an
amorphous plate-like glass. As the aluminosilicate glass, use was made of a
glass for chemical strengthening. Other than the direct pressing, disk-shaped
glass substrates for magnetic disks 100 may be obtained by cutting them out,
using a grindstone, from a sheet glass formed by a downdraw method or a float
method. As the aluminosilicate glass, use was made of a chemical
strengthening glass containing, as main components, SiO; : 58 to 75wt%,
AlLO5 1 5 to 23wt%, Li,O : 3 to 10wt%, and Na>O : 4 to 13wt%.

Then, lapping was applied to both main surfaces of the plate-like glass,
thereby obtaining a disk-shaped glass base member. The lapping was carried
out using a double-side lapping machine employing a planetary gear
mechanism with the use of alumina-based free abrasive grains. Specifically,
the lapping was carried out by pressing lapping surface plates onto both
surfaces of the plate-like glass from the upper and lower sides, supplying a
grinding fluid containing the free abrasive grains onto the main surfaces of the

plate-like glass, and relatively moving them to each other. By this lapping,



using a grindstone, froma sheet glass forned by a downdraw nethod or a
float method. As the alum nosilicate glass, use was nade of a chem cal
strengt heni ng gl ass containing, as main conponents, SIQ2 : 58 to 75wt %
Al2C8 : 5to 23wt % Li20: 3 to 10w% and Na20 : 4 to 13wt % Then, | apping
was applied to both main surfaces of the%@late-like gl ass, thereby
obt ai ni ng a di sk-shaped gl ass base nenber. The | apping was carried out
usi ng a doubl e-si de | appi ng machi ne enpl oying a planetary gear nechani sm
with the use of alum na-based free abrasive grains. Specifically, the

| appi ng was thegewasiobtgineslthgrgiass base mepibey havingtne flataais ssifiesesot h

surfaces of (ﬁt)gé pl ate-1i ke glass .fromthe upper and | ower sides, supplying a

grinding fl WERgDW Prgcers (GodRgd. fIrMiNge grains onto the main surfaces of
the plate-like glass,,.and relatively noving themto,each other. By this
| appi ng, 20 ther ﬁﬂsth@lﬂci%?% st e %fs‘@a%ggte”%%eqmwpﬁ’rﬁ@ﬁéh?%’ mai n
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a cylindric ramond dri I'nn was a central portion

of each gla : %%\ééﬁ% Wl : ﬁ!ga%ﬁ é@ tes for
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t hereby carrying out predetermned chanfering (formng). (3) Second Lapping

Process TheperipRé@ént daded18ndvaater piRribRerdl @nBFadesTr20 using’ digeondl0 of each
of the obtained glass substrates 100 in the sane manner as in the first

| appi ng pr gerindstonBy, therésy carngng lous peaieterthihag chamferirg eaming).nut e
irregularities formed on the main surfaces in the cutting-out process or an
end face pol(3)sBecand bapping Prasess previ ous process can be renoved in advance,
so that it becones
Then, second lapping was applied to both main surfaces 110 of each of
the obtained glass substrates 100 in the same manner as in the first lapping
process. By performing this second lapping process, minute irreguiarities
formed on the main surfaces in the cutting-out process or an end face polishing
process as a previous process can be removed in advance, so that it becomes
possible to complete a subsequent polishing process of the main surfaces 110
in a short time.
{(4) End Face Polishing Process
Then, outer peripheral end face polishing of the glass substrates for
magnetic disks 100 was carried out. First, the end faces 120 were
independently polished prior to chamfered faces 130. A polishing method may
be, for example, a method of simultaneously polishing a plurality of the glass
substrates for magnetic disks 100 using a brush, but the machining allowance
becomes large. Therefore, use may be made of, for example, a single-wafer
polishing method.
Subsequently, the chamfered faces 130 were mirror-polished. By this,
the difference in surface roughness of the chamfered faces 130 of each glass

substrate for a magnetic disk 100 over the entire circumference fell within the



possi ble to conpl ete a subsequent polishing process of the main surfaces 110
in a short tinme. (4) End Face Polishing Process Then, outer peripheral end
face polishing of the glass substrates for magnetic disks 100 was carried
out. First, the end faces 120 were independently polished prior to
chanfered faces 130. A polishing method ?ﬁy be, for exanple, a nethod of

si mul taneously polishing a plurality of e glass substrates for magnetic
di sks 100 using a brush, but the machining all owance becones | arge.
Therefore, use nmay be nmade of, for exanple, a single-wafer polishing

met hod. Subsargeeat 0.001pmeorinass cF berepfies she gt stratasdior pragnetiedisksy t hi s,
the difference in, surface roughness of the chanfered faces 130 of each gl ass
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I nner peri pheral gnd aces, it may I gured t lock is fornmed by
stacking a wppibeal #id it Aitaydb@esnfiglred tiRatahe chamfsran@tes 180tes figtd chanf er ed
i nner peripheral end portions are sinultaneously polished using a brush
roll. In thipplistvethand siserpthie erid frgesii2@sareeolighed.ns, use was nmade of a slurry
(free abrasive grains) containing cerium oxide

Then, with respect to the inner peripheral end faces, it may be

configured that a block is formed by stacking a number of the glass substrates
for magnetic disks and chamfered inner peripheral end portions are
simultaneously polished using a brush roll. In this event, as polishing abrasive
grains, use was made of a slurry {free abrasive grains) containing cerium oxide
abrasive grains.

(5) Main Surface Polishing Process

Afirst polishing process was first carried out as a main surface polishing
process. This first polishing process mainly aims to remove cracks or strains
remaining on the main surfaces 110 during the above lapping processes. In
this first polishing process, the main surfaces 110 were polished using a
double-side polishing machine having a planetary gear mechanism with the use
of a hard resin polisher. Cerium oxide abrasive grains were used as a
polishing material.

The glass substrates for magnetic disks 100 having been subjected to
the first polishing process were immersed in respective cleaning baths of
neutral detergent, pure water, and IPA (isopropyl alcohol) in turn so as to be
cleaned.

Then, a second polishing process was carried out as a main surface



abrasive grains. (5) Main Surface Polishing Process A first polishing
process was first carried out as a main surface polishing process. This
first polishing process mainly ainms to renpbve cracks or strains renaining
on the main surfaces 110 during the above | apping processes. In this first
polishing process, the main surfaces 110,yere polished using a double-side
pol i shing machi ne having a planetary gear nmechanismwth the use of a hard
resin polisher. Cerium oxide abrasive grains were used as a polishing

material. The gl.ass substrates for magi_netic di sks 100 havi n%ﬁbeen subj ect ed
to the fi rﬁpl'gﬂ!‘gi’ﬁ‘?‘?ﬁfspra-éﬁ?%deoq ihindsrrgcess alag i inisa e M ng bat hs
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been subjected to the secon shing process were imersed I n respective

cl eani ng bat hs of ThagjlasasbulitiReéd fiitmaghdte disk$ 100 hadingfredn subjeselito
al cohol) in turn so as to be cleaned. An ultrasonic wave was applied to

each cl eani tige batdnd Ho)shie provess Stere hahiersed in fdspeetive dleaningdieths oél
strengthening was applied to the glass substrates for magnetic disks 100
havi ng been neutrpbdetedgand, pire waier,caridiiRA (sppropyedcaiwlpindurn so as to be
cleaned. An ultrasonic wave was applied to each cleaning bath.
(6) Chemical Strengthening Process

Then, chemical strengthening was applied to the glass substrates for
magnetic disks 100 having been subjected to the above lapping processes and
polishing processes. The chemical strengthening was carried out by preparing
a chemical strengthening solution in the form of a mixture of potassium nitrate
(60%) and sodium nitrate (40%), heating this chemical strengthening solution to
400°C and preheating the cleaned glass substrates for magnetic disks 100 to
300°C, and immersing the glass substrates for magnetic disks 100 in the
chemical strengthening solution for about 3 hours. In order to chemically
strengthen the entire surfaces of the glass substrates for magnetic disks 100,
the immersion was carried out in the state where the glass substrates for
magnetic disks 100 were placed in a holder so as to be held at their end faces
120.

By performing the immersion process in the chemical strengthening
solution as described above, lithium ions and sodium ions in the surface layers
of each glass substrate for a magnetic disk 100 are replaced by sodium ions
and potassium ions in the chemical strengthening solution, respectively, so that

the glass substrates for magnetic disks 100 are strengthened. The thickness



pol i shing processes. The chem cal strengthening was carried out by preparing
a chem cal strengthening solution in the formof a m xture of potassium
nitrate (60% and sodiumnitrate (40%, heating this chem cal strengthening
solution to 400C and preheating the cleaned gl ass substrates for magnetic
di sks 100 to 300C, and inmmersing the gl&ss substrates for magnetic disks
100 in the <chem cal strengthening solutton for about 3 hours. In order to
chemcally strengthen the entire surfaces of the glass substrates for
magnetic disks 100, the inmmersion was carried out in the state where the

gl ass subst Phecommessive §iress yer ingredin srahesyfagedayenoteath @assso as to be

held at their end faces 120, By performn tla | mrersion process in the
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magnetic di sks 100 were immersed in concentrated sulfuric acid heated to

about 40C, si9e giskubstraleedoethaghetit disks 100eavihgbeer shbjectdd® ther magnetic
di sks 100 havi ng been subjected to the sulfuric acid cleaning were inmersed

i n respecti galfolicacidrajedrinhg sveré immersediirerespeotivd Eldahingdpathpwf patecwai@r) in
turn so as to be cleaned. An ultrasonic wave was applied to each cleaning
bat h. By perhdriRAr{igsophapyl atcohol)dp tumgopastebea cleanedc un utrasonic waveess, t he
end was applied to each cleaning bath.
By performing the first lapping process, the cutting-out process, the end
face polishing process, the second lapping process, the first and second
polishing processes, and the chemical strengthening process as described
above, there were obtained the flat, smooth, and high-rigidity glass substrates
for magnetic disks 100.
(7) Inspection Process
Smoothness inspection was conducted for the main surfaces 110 of the
obtained glass substrates for magnetic disks 100. Using an apparatus such as
a surface defect detection apparatus (AOI : Automatic Optica! Inspection) or an
OSA (Optical Surface Analyzer), the inspection process irradiates light onto the
glass substrates for a magnetic disks 100, measures one or both of the intensity
and displacement of light reflected from the glass substrate for a magnetic disk
100 to determine whether or not adhering matter, a concave portion, or a
convex portion exists, and evaluates the substrate state.
(8) Packaging Process
25 glass substrates for magnetic disks 100 were placed in each of four

cases 200, the four cases 200 were arranged side by side and put into a first



face polishing process, the second | apping process, the first and second
pol i shing processes, and the chem cal strengthening process as descri bed
above, there were obtained the flat, snmooth, and high-rigidity glass
substrates for nmagnetic disks 100. (7) Inspection Process Snoot hness

i nspection was conducted for the nmain sugfaces 110 of the obtained glass
substrates for magnetic disks 100. Using an apparatus such as a surface
defect detection apparatus (AO : Autonmatic Optical Inspection) or an GSA
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degassed. Then, in'the state, st pac ag|
hermeti cal | yréfbpsd idw, doubl e heat sealings, thereby achieving seal ed
packaging to obtain a package 212. In this event, the deconpression rate of

degassing the firghepa bem 2248s pat inkd afs%bahﬂ?oabm?mg g, 220 wagdackage
212 was put into a secon pac ag| ng bag 220 nade astic filmand the

i nsi de of t loéagdasticdilpeandthienigsidegf2Be seesnd dackag)m@bagczzﬁndaslegassed Then,
in the degassed state, the second packaging bag 220 was hernetically cl osed
by heat sealdengmpréssestgndidegassedg Theal idthpatagagsed stale othesieconddoubl e
package 222 palclr:aélﬂglg Sbagaznzrbe\/rvas %rr?lgﬁcl:allll?{gélgsed by heat sealing, thereby achieving

sealed packaging to obtain a double package 222. In this manner, by sealingly

double packaging the glass substrates for magnetic disks 100, the permeation

of water vapor or gas into the packaging bags is effectively prevented so that it

is possible to prevent the water vapor or gas from contacting the glass

substrates for magnetic disks 100 and thus to maintain the quality of the glass

substrates for magnetic disks 100 in an excellent state during delivery.

The double package 222 in which the glass substrates for magnetic
disks 100 are placed in the cases 200 and sealingly doubie packaged with the
first packaging bag 210 and the second packaging bag 220 as described above
is shipped from a glass substrate for a magnetic disks manufacturing plant and
transported to a magnetic disk manufacturing plant by a ship, an airplane, a
train, or the like. Hereinbelow, a description will be given of details of a
magnetic disk manufacturing process carried out in the magnetic disk
manufacturing plant.

(9) First Unpackaging Process

Of the double packaging bags of the double package 222, the second

packaging bag 220 serving as the outside packaging bag was unpackaged in a

predetermined room (not illustrated), thereby forming the package 212.



doubl e packagi ng the gl ass substrates for magnetic di sks 100, the perneation
of water vapor or gas into the packaging bags is effectively prevented so
that it 1is possible to prevent the water vapor or gas fromcontacting the
gl ass substrates for magnetic disks 100 and thus to maintain the quality of
the glass substrates for nmagnetic di sks%5100 In an excellent state during
delivery. The doubl e package 222 in which the gl ass substrates for nagnetic
di sks 100 are placed in the cases 200 and seal ingly doubl e packaged with the
first packa?i n% bag 210 and the_second packagi ng bag 220 as descri bed above
i s shi pped ftOmrecadddapacksgingPewoess a magnetic di sks manuf acturing pl ant
and transported to magneti ¢ di sk nyfacturin | ant by a ship,. an
airplane, a trai f‘n-,heifﬁtl?g?@?@g!@@%qge?ﬁﬁﬁme(ﬂﬁc@ggfé‘@rWﬁ? pﬁﬁawqqedue &i ven of
details of a net i i mnuf acturin [OCesSS carrje ut in the

mmanet ¢ di GomiaRuSrateRalraReo § Spar R Wisre e HROdBNE  he
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room (not i ' ) ond
Unpackagi nghé#%hégégﬁﬁgkéﬁéﬁaﬁgé%fg\?}gotggs Bﬁ@"@?ﬁﬁﬂ’% Bgc 2 (g 1221%2\/\/@5
unpackaged | PP ' it etk | cl e the
producti on Piargg”v/\llas pcﬁ\ggﬁgghé@ﬁ st égﬁ%%gégezﬁoé %%ﬂqtﬁ@%k?o e 230 with

a di ameter gjr the PEforatiis td didifetBREKHEEMARRE B 230 BaiYBeXastipehhfged t he
first packaging bag 210 to be 0.1 MPa/sec was opened in the Tirst™ packagi ng

bag 210. Usbgehahginganeldamemr of ite Reedierrd 1as itiBpodsibieiceadjast Vpe mnute
hol e 230 can be easily changed by changing the dianmeter of the needl e and

thus it is possi blTeehpthedjrespackagintieag 210 evds urspackagkd @fteg tHeagas idGweds
unpackaged after the gas flowed into the first packagi ng bag 210 t hrough
t he minute Idbéhe fitst pankaging bag 210 through the minute hole 230. The

unpackaging of the first packaging bag 210 is preferably carried out after the

gas is sufficiently introduced into the first packaging bag 210 so that the

pressure inside the first packaging bag 210 becomes substantially equal to the

pressure outside the first packaging bag 210, i.e. the atmospheric pressure.

With the above configuration, during the introduction of the gas into the
first packaging bag 210, it is possible to reduce air flow generation in air present
in the cases and the first packaging bag 210 and thus to prevent particles
present in the cases and the first packaging bag 210 from being moved by an
air flow. Therefore, it is possible to prevent the particles from impinging on and
adhering to the main surfaces of the glass substrates for magnetic disks 100.
Even if an air flow is generated in the air in the cases and the first packaging
bag 210, it is a gentle flow and thus the kinetic energy of the particles is small,
and therefore, even if the particles are brought into contact with the main
surfaces 110 of the glass substrates for magnetic disks 100, the particles have
difficulty in adhering thereto and, even if the particles adhere thereto, those can
be easily removed by cleaning.

Preferably, the first unpackaging process and the second unpackaging

process described above are carried out in different rooms and, further



unpackagi ng of the first packaging bag 210 is preferably carried out after
the gas is sufficiently introduced into the first packaging bag 210 so that
the pressure inside the first packagi ng bag 210 becones substantially equal
to the pressure outside the first packagi ng bag 210, i.e. the atnospheric
pressure. Wth the above configuration, ggring the introduction of the gas
into the first packaging bag 210, it is possible to reduce air flow
generation in air present in the cases and the first packagi ng bag 210 and
thus to prevent particles present in the cases and the first packagi ng bag
210 from bePreferable@nir fow iggenerated soiasrtehe diregted fromphesiogmefar disgridy ent
the particles fromi ingin on and, adhering to(}he mai n_surfaces of the
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in different roons an e erably, an air I'S generated so

as to be di bﬁ@kﬁtﬂné 'bﬁ@‘éﬂ@? it'i® posSible toradube iSO theRsbflile thE t86 for
unpackagi ng process toward the roomfor use in performng the first

unpackagi ng uge & eppackédity tHe ﬁsﬁpﬁék?ﬁ@bhgmOBVEmei'éforeQmHiéqblanés or foreign
matter adhering to the outside second packagi ng bag 220 during transfer

fromthe gl pessibleistpreventadhdsiar of suah partiolestor foreigrragtiet tethedglaks

manuf acturing plant is scattered in the room when unpackagi ng the second
packagi ng bagbatatesifor inagpetic diske 100 whehiuepackagingthet first packagingbadie r oom
for wuse in unpackaging the first packagi ng bag 210. Therefore, it becones
possi bl e to2dPevent adhesi on of such particles or foreign matter to the

gl ass .
(11) Transfer-in Process

In order to perform a film forming process of forming magnetic layers on
the glass substrates for magnetic disks 100, the glass substrates for magnetic
disks 100 piaced in the cases 200 were transferred into the clean room where
the production line was provided. Then, before performing the film forming
process, the transferred glass substrates for magnetic disks 100 were cleaned
using pure water or an aikali cleaning solution with a pH of 12 or less and pure
water. This makes it possible to further improve the cleanness of the glass
substrates for magnetic disks 100.

(12) Magnetic Disk Manufacturing Process (Film Forming Process)

On each of both surfaces of each of the glass substrates for magnetic
disks 100 obtained through the above processes, an adhesive layer of a Cr
alloy, a soft magnetic layer of a CoTaZr-group alloy, an underlayer of Ru, a
perpendicular magnetic recording layer of a CoCrPt-group alloy, a protective
layer of hydrogenated carbon, and a lubricating layer of perfluoropolyether were
formed in this order, thereby manufacturing perpendicular magnetic recording

disks.



substrates for magnetic di sks 100 when unpackagi ng the first packagi ng bag
210. (11) Transfer-in Process In order to performa filmformng process of
form ng nmagnetic |ayers on the glass substrates for magnetic di sks 100, the
gl ass substrates for magnetic disks 100 placed in the cases 200 were
transferred into the clean roomwhere t&e production Iine was provided.
Then, before performng the filmformng process, the transferred gl ass
substrates for magnetic disks 100 mere cl eaned wusing pure water or an

al kali cleaning solution with a pH of 12 or |less and pure water. This makes

it possible to fuNiEthis ﬁﬁﬁlﬂ@\)&e t“F'l%SEPJ@&hW@QEeW diskecan ba a pesperdicWaes for

P ocess) gﬁlia‘:’%ﬁ iretitind 9ok ac sbe Berendita Prgngicectibdaten & o " "
oroace al PRSI ﬁbgl?ﬁﬁﬁgﬁﬂs.tﬁe e *@PC@a?%ﬁﬁPﬁéﬁ@g’ﬁarwaggﬁg Wnder | ayer
orotect ve' FaTdflaHE ﬁmﬁ%&@ﬁ‘i{ SiEEREhS feodtiiia Sisrdto,, ThErE e | O
perf 1 uor OpOLsMBfeEFﬁ‘la‘lﬁﬁbﬁc disk'ig gltél‘ﬁ Biglcfééé}%qwrﬁfﬁﬁin@ﬁa%lﬂ?t YHid'd

per pendi cul ar “magneti1 ¢ recor tructiure, the

subj ect magRgLEeIrdiSéné éﬁat‘?l? foﬂﬂé%‘?ﬂﬁt&é'o?h ﬁ@ﬁ@ﬁ‘&l’cﬁlarr peayribtiedish. sk-  The

per pendi cul ar magnetic recording systemis excellent in suppressing the

thermal f| upAatistienaydre RRROon Maybd forffitsad ¥n uﬁ?ﬁ?fedmagneﬁc digkpared with
the in-plane recording system Therefore, the ject magnetic disk is

sui t abl e fofEvaloasgi ng the recording density. This structure is one
exanple of the structure of a perpendicular magnetic di sk. Magnetic |ayers
and so on nmay be Polesetption il be-gitesmef eftegtivenessiofdhis erhBodiment ifamthe

magnetic disks manufactured by the above processes. Fig. 7 shows graphs

each illustrating the relationship between the package opening rate Vp and the

number of particles. In the first unpackaging process of this embodiment,

glass substrates for magnetic disks were unpackaged by changing the condition

of Vp and, after magnetic layers and so on were formed on the glass substrates

for magnetic disks to manufacture magnetic disks in the film forming process,

the 15 magnetic disks were sampled per Vp.

Then, the number of particles of less than 1.0um adhering to the main
surfaces of the magnetic disks was counted using the surface defect detection
apparatus (OSA6100) again and the average values thereof are shown in the
graphs. Herein, an allowabie value represents an upper limit of a value
allowable as the number of particles with a size of less than 1.0um adhering to
a main surface of a magnetic disk. A magnetic disk exceeding this vaiue is
judged to be a defective product and thus cannot be shipped.

Fig. 7(a) shows the relationship between the package opening rate Vp
and the number of particles in the magnetic disks whose recording density is
200Gbit/inch®.  As shown in Fig. 7(a), when Vp is high, the number of particles

on the main surface of the magnetic disk largely exceeds the allowable value.

On the other hand, when Vp is reduced to 0.1MPa/sec, the number of particles



A description wll be given of effectiveness of this enbodinent for the
magneti ¢ di sks manufactured by the above processes. Fig. 7 shows graphs

each illustrating the relationship between the package opening rate Vp and
the nunber of particles. In the first unpackagi ng process of this

enbodi nent, gl ass substrates for magnetz'ff: di sks were unpackaged by changi ng
the condition of Vp and, after nagnetic layers and so on were forned on the
gl ass substrates for magnetic disks to manufacture magnetic disks in the
filmformng E)rocess, the 15 magnetic di sks were sanpl ed per Vp. Then, the
nunber of p@Rthemain sarface of thednagnelis digkdirstheaomes 0. Reing thealawaklest t he
magneti ¢ di sks was counted@gc?i ng.the syrface defect detection,. apP at_us
(CSA61 00) YRJHErOHRESt hEh rggl Iy seeR hatnly EBFYIREOW REGESUNZatipR a ?Pa‘ﬁhs.
Herein, an al bl e value represents an upper limt of a value allowable
hs the’ nambOrMSRes of fssdolrtediease it siEkaning Pad When ieAFiadios 5 i n
surface of netic .disk. A magnetic, di.sk e di t hi | i j udged
To b a der DEE pGHHRIES IrnPRURT ARG T IR AT Bravit adBediBucd ' e
rel ati onshi . i igq -

particles |ﬁa®§fg\éﬁ§3n‘%waﬁ%ﬁ§§gg§\§g®% @gé%sgig%‘gﬁﬁﬁ Si ?Bﬁ%ﬁéjg@g"éﬁﬁp(l nch2.
As shown i ngfi : : ' ' : r of particles on the main
surface of tthng?rgééQwectvgwyﬁgtea%ﬂbg@%gﬁwﬁgaI | owabl e value. On the
other hand, when M@. Zﬁ))rs%uf‘s,egstaocgn@ia@ﬂ/eﬂ?ﬁam%@tHlé’Fé?@Hior%fhi_BéMefhérPS 28

on the main surfac the magnetic sk first becomes 20, being the

al | owabl e t_r@mfbkagé dp@ﬁﬁmg e N SicPthe AurhBes6EpartibiRE in Bie AIghKtio diskat
pressurization at Vp of . 1MPa/sec or less to introduce gas into a

packagi ng babovdescardipaderBitpds 606BItINEGES PAesHovad BEFiGoV (bypataei ¢ di sks, it
IS possible to prevent adhesion of particles to the main surfaces of the

gl ass substmagestié disksmgTuse recdiding density ist80GHibinchprthealibtvabls edide vét e of
the magnetic disks. Fig. 7(b) shows, as a Conparative Exanple, the
r el at i onshi thebrmimieenof particles on the main surface of the magnetic disk is 60
count/surface. Further, the number of particles on the main surface of the
magnetic disk becomes the allowable value when Vp is reduced to 0.3MPa/sec.
In this manner, in the magnetic disks whose recording density is about
60Gbit/inch?, the allowable range of the required main surface smoothness and
flatness is broad.

Therefore, the standard of smoothness and flatness required for the
glass substrates to be used for such magnetic disks is also loose and thus the
allowable value of the number of particles is high. As a result, even by
carrying out pressurization at Vp of about 0.3MPa/sec to introduce gas into a
packaging bag when unpackaging the glass substrates for magnetic disks, the
number of particles of the magnetic disk manufactured using such a glass
substrate for magnetic disks does not exceed the allowable value and thus the
yield rate of the magnetic disks does not largely decrease.

As described above, according to the method of manufacturing the
magnetic disk of this embodiment, it is possible to more reliably prevent dust

(particles) or foreign matter present in the packaging bag and the cases from

adhering to the glass substrates for magnetic disks. Therefore, a magnetic



t he package opening rate Vp and the nunber of particles in the nagnetic

di sks whose recording density is 60Ghit/inch2. As shown in Fig. 7(b), in
the magnetic di sks whose recording density is 60Ghit/inch2, the allowable
val ue of the nunber of particles on the main surface of the magnetic disk
is 60 count/surface. Further, the nunbeg of particles on the main surface
of the nmagnetic disk becones the allowa ?e val ue when Vp is reduced to
0.3MPa/sec. In this manner, in the nagnetic di sks whose recordi ng density
is about 60Gbit/inch2, the allowable range of the required main surface
snoot hness &tk mangtacdgrediusing tisiglass subsbate for panag igkphas goot hness and
flatness required for the glass, substrates to be used for such %netic

di sks is al $8dveassaumber pheanvexdefacts ansihis gan achigve & eequgtign in g?' Barticles
is high. As a.resuylt, even arrying out pressyrization at Vp gf about

07 3P sec tBTA! Gtiegheik hted 5 aveh, MBnBir 855 3 andnciease dh siardnne ol ass
substrates fgr net. Lsks, the nunber of particles of the magnetic disk
nanufactureéﬁﬁﬁﬁﬁgjgggﬁb&hgﬁhégrngﬁ%strate for magnetic di sks does not

exceed the al | owe ey flo iR Bioddifent behit 988cH nad BoBRAaEkited’ oks

does not |argely crease’. Scri ove, accor o0 the nethod of
manuf act uri i } b Al neqataly! Lia apﬁé' & to nore
reliably pr g@ﬁl{a%ruesﬁte gqﬁ“ﬁ? ?‘é‘?ﬁgﬁ%w;‘jﬁ?‘@ﬁgﬁ ?rtrai%a'?%erdl%)%segoz%t I'n tﬁhg

packagi ng bagveHtdnti§ ot Asfted therdto. 2db R oB\HouPtHAN @ (Hrass sk tn feSart tah
magneti c di sks. Therefore, a magnetic 29 di sk manufactured using this gl ass

substrate fahink dTRAFMBLS ehEhGES eR@Ppes drafbdified RxahplePvithinthescapeett s and
t hus can achieve a reduction in flying height of a nagnetic head to even 1

Onm or | ess dhaichsaand it 3 reslily understosd theg thosmnexdnples 19 bblohgitotihe or nore.
Wil e the preferred Enbodi nent of this invention has been described wth
ref erence t dethricalcroppa finisdgnvbrdionngs, it is needless to say that this

This invention is applicable to a method of manufacturing a magnetic

disk.



invention is not limted thereto. It is obvious that a person skilled in the
art can think of various changed exanples or nodified exanples within the
scope of <clains and it is readily understood that those exanples al so
belong to the technical scope of this invention. This invention is
applicable to a nethod of manufacturing gonagnetic disk. 30 CLAIMS 1. A
nmet hod of manufacturing a magnetic di sk, conprising; opening, in a packaging
bag degassed and packaging a glass substrate for a magnetic disk, a mnute
hol e having a size adapted to introduce gas into said packaging bag at a
package opening rate Vp of 0.1 MPa/se IM3ss, unpackagi ng sai d packagi ng
bag after the gas is introduced into said packaging bag, and form ng at

| east a magnetic recording |ayer over said glass substrate for a nagnetic

di sk thus unpackaged., 2. .A net hod of manufacturi.ng.a nmagnetic di sk according
Lo claimi,  wher 8 nABRHOLRImERWECHIRG 2 Mrgstiopisk, FRMBASIG: nate i1 m 3.

Q:hg‘z cin sai d”“‘n252§§%ﬁi”9?@ff)§9‘%‘-@%¢ befl rbeRgeq =R ekl ess Blpstategn )
laims 1 1004 (RGReiReist Ahibie o HERARFL s adni@a 1 Aok YV oo

i recor di hidinci@lothg BaSt & pafialie ofenifig TRidIH ofh. MMLHIAEHIeRY a magnet i c

di sk according to afly “one” o erein sald magnetic di sk has
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packaging bag, and

forming at least a magnetic recording layer over said glass substrate for
a magnetic disk thus unpackaged.

2. A method of manufacturing a magnetic disk according to claim 1,
wherein said packaging bag is made of a metal laminate film.

3. A method of manufacturing a magnetic disk according to claim 1 or
2, wherein said magnetic disk is recorded using a DFH (Dynamic Flying Height)
head.

4. A method of manufacturing a magnetic disk according to any one of
claims 1 to 3, wherein a flying height of a magnetic head is 10nm or less in
recording on said magnetic disk.

5. A method of manufacturing a magnetic disk according to any one of
claims 1 to 4, wherein said magnetic disk has a recording density of
200Gbit/inch? or more.

6. A method of manufacturing a magnetic disk according to any one of
claims 1 to 5, wherein said magnetic recording layer is a magnetic recording
layer for a perpendicuiar magnetic recording disk.

7. A method of manufacturing a magnetic disk according to any one of
claims 1 to 6, wherein cleaning said unpackaged glass substrate for a magnetic
disk with pure water before forming said magnetic recording layer.

8. A method of manufacturing a magnetic disk according to any one of



claims 1 to 5, wherein said magnetic recording |ayer is a nmagnetic recording
| ayer for a perpendi cul ar magnetic recording disk. 7. A nmethod of

manuf acturi ng a magneti c di sk according to any one of <clains 1 to 6,
wherein cl eani ng sai d unpackaged gl ass substrate for a magnetic disk with
pure water before form ng said nagnetic Eﬁcordi ng layer. 8. A nethod of
manuf acturing a magnetic di sk according to any one of 31 clainms 1 to 7,
wherei n cl eani ng sai d unpackaged gl ass substrate for magnetic disk with an
al kali cl eaning solution having a pH of 12 or |ess before formng said
nmagneti ¢ r edd@ifntyte Zywherein cleaning said unpackaged glass substrate for magnetic

disk with an alkali cleaning solution having a pH of 12 or less before forming

said magnetic recording layer.



