PACKAGE FORA GLASS SUBSTRATE FORA MAGNETI C DI SK, METHOD OF PACI KAG NG A
GLASS SUBSTRATE FORA MAGNETI C DI SK AND METHOD OF MANUFACTURI NG A MAGNETI C

DI SK Technical Field This invention relates to a package for a gl ass
substrate for a magnetic disk, a nmethod of packaging a glass substrate for a
magneti c di sk, and a nethod of manufacturing a magnetic disk. Background Art
In recent years, the information recording technique, particularly the
magneti ¢ recordi ng technique, has remarkably advanced follow ng the

devel opment of information technology. Wth the reduction in size and

t hi ckness and the increase in recording density of magnetic disks, glass
substrates excellent in substrate surface flatness and substrate strength

have start e(PACKAGRFOR AGIASS SURSTRATE FEBTEMAGNETIC BI18K, METROBICh as
HDDs (hard di sk drives) being one of the magnetic recording nedia, instead

of al um num s OFBPAGIKAGING A GRS SCOUBSTRATE FOR AMAGMERCYDISKAND
Further, follow ng the increase in density of the magnetic recording

t echni que, magneti c MEIHOBOE MANDFAQD TUWRING AOMAGNETIC DhBKeads to

magnet or esi stive heads (MR heads) and gi ant nagnetoresistive heads (GWR

heads), wherein the flying height of a magnetic head froma substrate has

reduced to about 20nmto 5nm There are instances where such a nagnetic head

nounted with a nmagnetoresistive effect el enent causes, as its inherent

failure, the head crash failure or thernmal asperity failure. Since these

failures odeapnigakField ninute irregularities on the surface of a nagnetic

di sk, the surfacg—ie_ . ) i

his invention relates to a package for a glass substrate for a magnetic

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

method of manufacturing a magnetic disk.

Background Art

In recent years, the information recording technique, particularly 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 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.

Further, following the increase in density of the magnetic recording
technique, 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 has
reduced to about 20nm to 5nm. There are instances where such a magnetic
head mounted with a magnetoresistive effect element 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 surface



2 of the magnetic disk is required to have extrenely high-level snoothness
and fl at ness. A gl ass substrate for such a nagnetic di sk attaching

i nportance to the snoot hness and fl atness as descri bed above hates

contam nati on caused by adhesion of particles due to dust or the like to the
surface of the glass substrate. This is because if a magnetic |ayer is
formed on a gl ass substrate cont ami nat ed wi t h particles, corrosion occurs to
cause the head crash failure or thernmal asperity failure. Therefore, the
operation of form ng magnetic |ayers on the surfaces of glass substrates is

normal |y cajfithethaetictiisk Bl reglire® fhave extremeljefighllevél RpficotBhéssEand probl em
of particles that adhere to the glass substrates while transporting the

manuf act ur efthtgessss substrates to the clean WAL As a prior art
handl i ng magnetic di sks, not gl ass substrates, as packagi ng objects, there

i s one wherei n nayglaks cubisthiz far euth ammagnédticddisk attacking Mapphaneslto thea

recei ving contai ner and doubl e packaged with a first packagi ng bag and a
second paclsgoothness afd dlatnessgs degrribed abdvetatés eontBatieation’canisechby on
Publication (JP-A) No. H11-157591 (Patent Document 1)). According to this
package, siadhesidreofpartieies dueitoldushoetheclilectd tha suiface af theyglagsisabstrate. i s
possible to prevent invasion of particles or foreign matter into the
packagi ng bHis is because if gunagnatic layesis forredenm gaspsubstratecontaminated
preventing contani nation of glass substrates during transportation by the
use of a paNiknpaRiGlasagorFasiensiccHryia eaysg thetheadesraghpfailurgor thetmaln Japanese
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substrates while transporting the manufactured glass substrates to the clean

room.

As a prior art handling magnetic disks, not glass substrates, as

packaging objects, there is one wherein magnetic disks are transported while

being placed in a receiving container and double packaged with a first

packaging bag and a second packaging bag (see, e.g. Japanese Unexamined

Patent Application Publication (JP-A) No. H11-157591 (Patent Document 1)).

According to this package, since the magnetic disks are sealed in the packaging

bags, it is possible to prevent invasion of particles or foreign matter into the

packaging bags.

Further, there has been proposed a technigue of preventing

contamination of glass substrates during transportation by the use of a

packaging bag made of a material, for example, as that in Japanese

Unexamined Patent Application Publication (JP-A) No. 2001-240178 (Patent

Document 2). In Patent Document 2, glass substrates are sealingly packaged

along with a holder using a packaging member having a water vapor

permeability of 5g/m? -day or less, thereby preventing degradation of the main

surfaces of the glass substrates during transportation, storage, or the like.



Di scl osure of the Invention Al t hough t he packagi ng techni ques for
preventing contam nation of nagnetic di sks have been proposed in Patent
Docunent 1 and so on, there has not been di scovered neans for conpletely
preventi ng adhesion of particles to glass substrates. In the case where a

gl ass substrate is a packagi ng object, there is an inherent problem
different fromthe case of a magnetic di%k. That is, even if packaged, water
vapor or the open air contacts the glass substrate so that ions at the
surface of the glass substrate are released to disrupt the ion bal ance or
there is even a possibility that the surface is roughened due to oxidation.
It is therefore an object of this invention to provide a package for a
magnet i c- diBikclgbamsofsthedhveriton a nmagneti c-di sk gl ass substrate packagi ng

met hod, and a magnetic di sk manufacturing nethod that can nore reliably
prevent adhesi on Althcdightthe patkaging tectatiqees foo prévendingssontarbatatisnefdur i ng
transportation and a change in state of the surface of the glass substrate.
As a resul tma@netid digksihage baer propogedandtatent Boclrnent 1 @ind scnomthereshas t hi s
application have found that the nost effective nethod for inproving the

gl ass substnaitbeepidisepvesed maansifos cemalpiely preventingeadheasion pbpadigiesdonmeans
during gl ass substrate transportation in which the possibility is high that
particles dllnessubsiraley olfthe gasevhease & glpss substraieds atpackagimarepiect. and have
come to conplete thjs inventjon. n order to achi eve the above

|
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of a metal ﬁf“'ni?*ﬁ%% S0 et Péf%ngﬁ%‘zﬁ'r?nﬁnﬁfgzﬁfggﬁag o zga%:nquamde
second pac ghaf" RSl ge ﬁaﬁfaff%Oﬁtfi\&@g?ﬁ Sufitcde e FolPRRERT Qetid 1 W degasse
to the abovﬁeélérb?eﬂgf{&%g% paf’%\geargalp ? %@ﬁ@é@{%? épé‘z'ﬁ%é‘? fr%glo %Qggr\}ﬂ Hu%ltf%t adheri ng

thereto is &i%acﬁodmpackaged before transferring the glass substrate into a
cl ean room en, the inside first packagi ng bag is unpackaged and the gl ass

substrate placed jjj3 thE%fG%sﬁm%Sj&f ﬁf‘ﬁﬁﬁnb@ﬁti&nﬁ@pFd%ﬁié%%@kég@far al nce the

package is doubl e packaged, when the second packaging bag is unpackaged as
descri bed anayeetid-HiskplRRSsibdtate @ AMaghetic-drKIgsSbibstrtepackagingust t hat

adheres during transportation.
method, and a magnetic disk manufacturing method that can more reliably
prevent adhesion of dust or foreign matter to the glass substrate during
transportation and a change in state of the surface of the glass substrate.

As a result of diligent studies on the above problem, the inventors of
this application have found that the most effective method for improving the
glass substrate yield rate at this stage is to strengthen packaging means during
glass substrate transportation in which the possibility is high that particles
adhere to a glass substrate or its surface state changes, and have come to
complete this invention.

In order to achieve the above object, a package for a magnetic-disk
glass substrate according to a mode of this invention is characterized by
comprising a case for placing therein one or more magnetic-disk glass
substrates, a first packaging bag that is made of a metal laminate film and seals

the case in a degassed state, and a second packaging bag that is made of a

plastic film and seals in a degassed state the first packaging bag further from its



Further, since both packagi ng bags are degassed and seal ed, perneation of
wat er vapor or gas is effectively prevented. Since the netal lamnate film
has a hi gher shielding property agai nst water vapor or gas than the plastic
film the effect of the above shielding property can be obtai ned nore
effectively by using the netal lamnate filmas the inside first packagi ng
bag. As a netal of the netal |am nate, e can be sui tably nmade of, instead
of alum num a stainless material, chromum a steel plate subjected to
chrom c-acid treatnment, phosphoric-acid treatnent, chromate treatnent, or

pl ati ng W tdutsidekel , tin, or zinc, or the |ike. It is also considered
to use the netal lamnate filmfor both the first packagi ng bag and the
second packagi ng Acxgrdinguetiee abbve strettare, | theiontdide secondpaclagimgbhgcat ed
structure as conpared wth a plastic filmsuch as a pol yethylene film and

t hus t her e with dugtcesdhidningi thgratb s fitsh anpatkageal beforet transfemrirgthenlgss Ther ef or e,
by realizing shielding of water vapor or gas with the first packagi ng bag
made of t hesubstrate indorarciean fadnm ahblepribeemside frstpaskagingdfagdest and nost of
wat er vapor with the second packagi ng bag made of the plastic film it is
possi bl e t cunpaskaged anddhergiassi saleHaé plaged én thencads isdransierredinte the
packagi ng perfornmance_. It is preferable that the second packagi ng bag
directly padeanEqme Pinceithprackaan s deuple packaged wherethe sgcomde fir st
packagi ng bag,each be rounded or, 5 each have an obtuse_angle, By this, it

i s prevent RAKALING ARG S HNPAG ae%%aﬁ@eﬁae&%gﬁha\f%dbﬁiP&Sﬁ@?%?%alm% t he

[ d sh f .the f f the insid i kagi bag.
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vi bration or external pressure during transfer, thus there 1s a

possi bi | i t yeffdctiveRalyl ysihg tie AetalnameRae fith Reakadhdide Hipd packaging biagy. Pat ent
Docunent 1, doubl & packaging is carried out with the first and second

packagi ng bAga rastdl of e ety &Thinate, ieardambosuitdbly hagle of, dtestheped case is
i nt erposed between the first and second packagi ng bags. The interposition of
such a casealuatipumes staimessnthtéeadio chiooniumm) pestealgplate subjedtedttber causes an
increase in weight during transportation, which is thus not preferable.

On t he ot hechrhanictacidytrestaveing rphoasphoocadichggatnent f chromade treatment, ohe fi r st
packagi ng bag, even if the second packaging bag directly packages the first
packagi ng belgtiagwithariekekrtin,ion zinggler theolkeact with each other, it is possible
to effectively prevent the tearing. Experinentally, the chanfering of the
corners of the filfstialpaeragidptpdiggusestheanetal lamipaie film f%lmﬂ'gﬁ]ﬁ'@gpendi ng on
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film has a complicated structure as compared with a plastic film such as a
polyethylene film and thus there is a possibility that the material cost rises
sharply. Therefore, by realizing shielding of water vapor or gas with the first
packaging bag made of the metal laminate film and preventing invasion of dust
and most of water vapor with the second packaging bag made of the plastic film,
it is possible to suppress the material cost to be low while ensuring the
packaging performance.

It is preferable that the second packaging bag directly package the first

packaging bag and four corners of the first packaging bag each be rounded or



The first packagi ng bag preferably conprises a polyethylene film an
alumnumfilm a drawn nylon film and a polyethylene terephthalate film By
| am nating these materials, the water vapor perneability and the 6 oxygen
perneability can be reduced as descri bed bel ow. The wat er vapor
perneability of the first packaging bag is preferably 0.1g/nR2 .day or |ess.
This is because, by setting the water vapor perneability to such a value, it
is prevented that the glass substrate is exposed to noisture and

contam nated and that the state of the surface changes. The oxygen

per neabi | i igachfhavBearf obtebe Rtglagi B\gtHIQGt isprevaited Akamthe olegideBecday or | ess.

This is because, as in the case of using the packaging bag with the | ow

wat er vaporpagkagingbagi it Yorn dud teetheasdintedrihabamfwhé Fodrmdrheny apthig énside
perneability is used, it is possible to prevent a change in state of the
surface of stioegdirsigsackagsiy . In order to achi eve the above

obj ect, a magnetic-di sk glass substrate packagi ng nethod according to a node
of this inventiohatis; ke aetalriaméniate filp|hasihigh basdressrandethedprdness di sk

gl ass substrates in a case, sealing the case with a first packaging bag, in
a degassed iRgreases ahedgepodionsithercoh hepauwse thel edgeportionalare heatsealedst
packagi ng bag further fromits outside wth a second packaging bag, in a
degassed st(prdedaderdieat asdprepsume) teose ﬂeXib'"tY-FuQPHBﬁ,Oth‘Qf hantbthe o achi eve
t he above object, a ma negi c di sk mapufacturing nethod according to a node
of this in ticcfﬂmifgrre%@rt ets8crRd Pagyaging ragAmeLuter hag Harhig) st ep of
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packaging bag is also degassed, it is brought into tight contact with the first
packaging bag so that the corners of the first packaging bag repeatedly contact
the same portions of the second packaging bag due to vibration or external
pressure during transfer, and thus there is a possibility of finally tearing the
second packaging bag.

In Patent Document 1, double packaging is carried out with the first and
second packaging bags and, for preventing tearing of the bag, a box-shaped
case is interposed between the first and second packaging bags. The
interposition of such a case requires time and labor for unpackaging and further
causes an increase in weight during transportation, which is thus not preferable.

On the other hand, by chamfering (rounding) the four corners of the first
packaging bag, even if the second packaging bag directly packages the first
packaging bag and both are in tight contact with each other, it is possible to
effectively prevent the tearing. Experimentally, the chamfering of the corners
of the first packaging bag is satisfactory if, although depending on the strength
of the second packaging bag, the radius of curvature is about 1/10 of the width
of the heat-sealed portion.

The first packaging bag preferably comprises a polyethylene film, an
aluminum film, a drawn nylon film, and a polyethylene terephthalate film.

By laminating these materials, the water vapor permeability and the



The constituent conponents and the expl anation thereof based on the

techni cal idea of the package for the nagnetic-di sk glass substrate

descri bed above are al so applicable to the magnetic-di sk gl ass substrate
packagi ng nmet hod and the magnetic di sk manufacturing nethod.

According to this invention, it is possible to transfer a glass substrate
into a clean room where formation of a gnetic layer is carried out, in the
state where adhesion of dust or foreign matter to the glass substrate during
transportation is prevented nore reliably. Further, there is no occurrence

of a 7 chahggehpesinaabilitf cambe sedicerastiesdrbeg) belowsubstrate due to contact
of the glass substrate with noisture or the open air during transportation.
As a result, the TheeWdtaratpoppemagatslityofdhes kst packaging bagdd peeferaldy i npr oved.
Brief Description of the Draw ngs Fig. 1 illustrates a glass
substrate fmﬁgm%ﬂgm@trilessdi skisiscoeatiusg, by setlingrithe avatenvapodr perimeabilitent i on,
wherein (a) is a perspective view and (b) is a sectional view taken along
line X-X iro(saich a value, it lﬂﬂwrgverztedutbahth@eglamaubsx&aten%ﬂxm@ﬂecbwpmalswr@g a

met hod of pl aci n% gl.ass substrates in a ca Fig. 2Bis a

per spect i veaid eqiitgminated and thatihe satg ertaelsupfam chaB@es.wi t h gl ass substrates

I dth t acked d tly di ed
pl ace erein ar‘FheSO)?fge% péﬁ%ea%o\{ oF the first pa pa b?asgmg bag is preferably

0.1cc/m? -day or less. This is because, as in the case of using the packaging
bag with the low water vapor permeability, if the packaging bag with the low
oxygen permeability is used, it is possible to prevent a change in state of the
surface of the glass substrate.

In order to achieve the above object, a magnetic-disk glass substrate
packaging method according to a mode of this invention is characterized by
placing one or more magnetic-disk glass substrates in a case, sealing the case
with a first packaging bag, in a degassed state, made of a metal laminate film,
and sealing the first packaging bag further from its outside with a second
packaging bag, in a degassed state, made of a plastic film.

Further, in order to achieve the above object, a magnetic disk
manufacturing method according to a mode of this invention is characterized by
performing a film forming step of forming at least a magnetic layer on a
magnetic-disk glass substrate packaged using the above package.

The constituent components and the explanation thereof based on the
technical idea of the package for the magnetic-disk glass substrate described
above are also applicable to the magnetic-disk glass substrate packaging
method and the magnetic disk manufacturing method.

According to this invention, it is possible to transfer a glass substrate
into a clean room where formation of a magnetic layer is carried out, in the state
where adhesion of dust or foreign matter to the glass substrate during

transportation is prevented more reliably. Further, there is no occurrence of a



Fig. 3Ais a perspective view showing a state where the plurality of cases
with the glass substrates placed therein are packaged with a first packagi ng
bag; Fig, 3B is a perspective view showing a state where the
plurality of cases with the glass substrates placed therein are packaged

wi th a second packaging bag in addition.}o the first packagi ng bag;

Fig. 4A is a sectional view for explaini'ng one exanple of the size of the
first packaging bag; Fig. 4B is an enlarged view illustrating only a portion
4b in Fig. 4A Fig. 5is a schematic view for explaining a | am nate

structure athane if istaté op kegifae dibe dass substmtaduetd cohtawt ofthchglass
properties of the first packagi ng bag; and Fig. 7 is a table show ng
t he resul t subktratewitle moigtues oo ttencpeen astduring tearispbrtation huAs @ resultrtbenrent f or
a doubl e package including the first and second packagi ng bags and a single
package as yeldoaieaofanageetexdisks as findl products is improved.

Brief Description of the Drawings

Fig. 1 illustrates a glass substrate for a magnetic disk according to an
embodiment of this invention, wherein (a) is a perspective view and (b) is a
sectional view taken along line X-X in (a);

Fig. 2Ais a perspective view for explaining a method of placing glass
substrates in a case;

Fig. 2B is a perspective view of a state where a plurality of cases with
glass substrates placed therein are stacked and adjacently disposed,;

Fig. 3Ais a perspective view showing a state where the plurality of
cases with the glass substrates placed therein are packaged with a first
packaging bag;

Fig. 3B is a perspective view showing a state where the plurality of
cases with the glass substrates placed therein are packaged with a second
packaging bag in addition to the first packaging bag;

Fig. 4Ais a sectional view for explaining one example of the size of the
first packaging bag;

Fig. 4B is an enlarged view illustrating only a portion 4b in Fig. 4A;

Fig. 5 is a schematic view for explaining a laminate structure of the first
packaging bag;

Fig. 6 is a list showing the properties of the first packaging bag; and

Fig. 7 is a table showing the results of conducting endurance tests in a
hot and humid environment for a double package including the first and second

packaging bags and a single package as a comparative example.



Mode for Carrying Qut the Invention First, referring to Fig. 1, a

gl ass substrate for a nmagnetic disk according to an enbodi nent of this

i nvention will be described. The magneti c-di sk gl ass substrate 100
has a di sk shape with an inner hole formed at the center thereof. Each of
main surfaces 110 is a region for recor&ing/reproducing I nformati on and t hus
I s substantially snooth for allow ng a cording head to fly thereover.

The magnetic-di sk gl ass substrate 100 conprises the main surfaces 110 that
will serve as information recording/reproducing regions, an end face 120

per pendi culhsdé fortGeerying O thé foemtida0, and chanfered faces 130 interposed
between the main surfaces 110 and the end face 120, respectively. Since it

may happen that tHirst,befendiag Yo Bief. ie arglasesubulrata fer 4 Atagmetic elisihacduadihgr ed
face 130 becones unclear by a | ater-described end face polishing process,

t hi s enboditoranterabsdiment lofithes inventior wihbe @eshebethd face 120 and t he
chanfered faces 130 on both sides thereof cooperatively formone curved
surf ace. Thepaagneticediskglass subptrated 08 hasdhdisk shapetwith amdpneri c- di sk
gl ass substrate 100, particularly to the main surfaces 110 thereof, before a
magnet i c- dihslie farmedsBithe sgniardbersof. shach af mainsuifacesaitl is amgien fase f or ned
on the glass substrate in the filmform ng process and thus the yield rate
of magnet i deeRreing/@preduming pfeumation aed thissis substantially ggosth faigllowing gs. 2A
and 2B, a description will be given of a nethod of storing glass substrates
100. a WCE’EFSBQ gadita fly thRygeval.| y rect angul ar paral | el epi ped cont ai ner
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placed thergig, &88nBRulaY 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.
If particles or foreign matter adheres to the magnetic-disk glass
substrate 100, particularly to the main surfaces 110 thereof, before a
magnetic-disk film forming process, smooth magnetic layers cannot be formed
on the glass substrate in the film forming process and thus the yield rate of
magnetic disks as final products decreases.
Referring to Figs. 2A and 2B, a description will be given of a method of
storing glass substrates 100.
A case 200 is a generally rectangular parallelepiped container made of
plastic and can accommodate 25 glass substrates 100. As shown in Fig. 2A,
the glass substrates 100 are placed in the case 200 in the state where they are
adjacent to each other in a thickness direction thereof. A plurality of, for

example, four, cases 200 with the glass substrates 100 placed therein can be



stacked (or adjacently arranged) as shown in Fig. 2B. The nunber of gl ass
substrates 100 placed in the case 200 may be one or nore and i s not

particularly limted. Referring also to Figs. 3A and 3B, a
description will be given of a packaged state of the cases with the gl ass
substrates placed therein. The plhiral ity of cases 200 with the gl ass
substrates 100 placed therein are, int state of being stacked as shown in

Fig. 2B, first packaged with a degassed first packagi ng bag 210 in the form
of a netal lamnate filmso as to be sealed in a degassed state, thereby
obt ai ni ng astpckdda@e adiatently sihanwgetpasishowdAn FINEB. abhe hamber of lags 3B, the
first packaging bag 210 is further packaged with a second packagi ng bag 220
i n the forsubkstratgs 430 placedlimthi case 2O0 imaynbe bae annsoréearsbisawit o be seal ed
in a degassed state, thereby obtaining a double package 222. This plastic
filmmay beparficuladyximied, pol yet hyl ene. Al though the plurality of cases 200
are packaged in the state of being stacked (or adjacently arranged) in this
enmbodi ment, packdigfeyingglsbdo Cigs. i3fdand 8Bpadesadpticrowill be given okecording to
t he above configuration, with respect to unpackagi ng, the outside second
packagi ng Hearkaged state of the casprewithhe gasgtsybﬁb'atgasmgac@mﬁme@ged bef ore
transferring the glass substrates 100.into a clean room _ Then, the inside

first packaging bH Pty of pasesde withibe glassgubstraten, 100 plasediheredy in t he
cases 200 are transferr i.nto, the clean room, Sinc he package is doubl e
Packaged.  HEn R SR PEYAL RAGKRY 98 SGOYION O e Rb BRI SR B bed
above, it i ossi,hl e to,alnost c letely renove dust that adheres
Gurtng tr aresiReat s packagid Hag £ i e b e el rhile, 50 3538 an 220
are degass 2al e | O, r.. . or i ffectively
prevent ed. gg%ggiigicﬂega%gégggatt%aﬁfef%@mg}/fg%apﬁﬁgﬁg%325% ?Eh?gfq }ngas such
as nitrogeng; er ki LOS i . f | of the
o SO arEAT TR, S sfpA £ PR aRKATRL BaG'210 A

packaged with a second packaging bag 220 in the form of a plastic film directly

from the outside so as to be sealed in a degassed state, thereby obtaining a

double package 222. This plastic film may be, for example, polyethylene.

Although the plurality of cases 200 are packaged in the state of being stacked

(or adjacently arranged) in this embodiment, packaging may be carried out per

case 200.

According to the above configuration, with respect to unpackaging, the

outside second packaging bag 220 with dust adhering thereto is first

unpackaged before transferring the glass substrates 100 into a clean room.

Then, the inside first packaging bag 210 is unpackaged and the glass

substrates placed in the cases 200 are transferred into the clean room. Since

the package is double packaged, when the second packaging bag 220 is

unpackaged as described above, it is possible to almost completely remove the

dust that adheres during transportation.

Further, since both packaging bags 210 and 220 are degassed and
sealed, permeation of water vapor or gas is effectively prevented. The

degassing may be carried out after filling an inert gas such as nitrogen.

Referring to Figs. 4 and 4B, one example of the size of the first



Herein, the longitudinal and transverse size of the first packaging bag is
set to 500Mmx400mMm and the width of a heat-sealed portion 170 is set to
10mm These nunerical values are only illustrative. As shown in the sane
figures, four corners of the first packagi ng bag 210 are each rounded into a
curved shape wth a radius of curvature of 1mm Alternatively, the corners
each may have an obtuse angle. By this, 1Bven when the second packagi ng bag
220 directly packages the first packagi ng bag 210 so that both are in tight
contact with each other, the outside second packaging bag 220 is prevented

from bei ng gaekagitgbdgowllinse 8esdtird. shape of the four corners of the inside
strong first packagi ng bag 210. The reason for setting the radius of

curvature to l1nmmHerelmake idngitadimat and transsersewiztedf Wetflrst deckagthgisagfs
curvature about 1/10 of the width of the heat-sealed portion 170, it is

suf ficient debteb60ment4GOrmmaandhthepwielte of amgatf-sealedeurtion 170 is $éetopackagi ng
bag 210 is heat-sealed at the hatched portion 170 al ong three sides thereof.
Af t er encl oldmm. ad hespewmeridat valugsiase dadpiflastdatived Pesashoverairethesgara@ openi ng
portion 180, thereby sealing the encl osed object. Referring to Fig.

5, the | anifigures, douuceroees of thelfast packagingchag 2 hg avagach roundeddistezai bed.

In this enbodi nent, as described above, the first packagi ng bag 210 is nmade
of the met surveghbhape with|arfadivs ohewvaiwse iof Amnan, Altermatively PESes a
plurality of stacked filnms and at |east one of themis a netal film the

filmis calgash maydeye anehtise angle. mBydhissieveavhsn thessegepdrpackaging. 5, the
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By setting the water vapor pernea Ity and the oxygen perneablility to such

{obe s BUPOEPEGSOE o T uRRRRR b el Dot o
exposur e ofprebgntiigfithctiohstrate 100 to noisture.

The packaging bag 210 is heat-sealed at the hatched portion 170 along
three sides thereof. After enclosing an object, the bag is degassed and
heat-sealed at an opening portion 180, thereby sealing the enclosed object.

Referring to Fig. 5, the laminate structure of the first packaging bag will
be described.

In this embodiment, as described above, the first packaging bag 210 is
made of the metal laminate film. In this application, if a film comprises a
plurality of stacked films and at least one of them is a metal film, the film is
called a metal laminate film. Specifically, as shown in Fig. 5, the first
packaging bag 210 comprises, from the inside, a polyethylene film 410, an
aluminum film (metal fiim) 420, a drawn nylon film 430, and a polyethylene
terephthalate film 440 that are stacked together.

By laminating these materials in the above order, the water vapor

permeability and the oxygen permeability can be reduced as described below.



Besi des, the heat seal strength is 24.5N 15mm This heat seal strength is
obt ai ned by doubl e heat sealing. The double heat sealing is a nethod of
performng the first heat sealing along a certain line and further

perform ng the second heat sealing along a line outside the certain |ine

Wi th respect to the portion 170 shown ig Fig. 4 while perform ng degassi ng.
The gl ass substrates 100 packaged as de ¢ribed above are shi pped froma

gl ass substrate nmanufacturing plant and transported to a magnetic di sk
manuf acturing plant. After arrival at the magnetic di sk manufacturing plant,
unpackagi ng pr ocdeferingyto Kigr 6, the poperties of the aluntihemdambhatefimkafdiiggd bags
of the doubl e package 222, the second packagi ng bag 210 serving as the

out si de paokiddperdpdeabeds unpackaged in a predeterm ned room (illustration
omtted), thereby obtaining the package 212. This predeterm ned roomis

adj acent to anot HeiFig.dhmpattidulariy, aiiention ehoultddx) paid do tie faxit thatithefirss
preferably directed fromthis another room The first packagl ng bag
210 of the packrgige bawr21@ has pavatesvaponpermeabilityiof Orlgdm” -day or lesa@ndr oom i s
an intermedi ate room adjacent to the,predetermned roomand to the clean
room in whidho®ygenderrmaability ohB. ics/mt slaysdessah Byesefting dhe waten wqrs
generated so ase@w be directed toward the predeterm ned room anpl e)
Her ei nbel o#erd ity apd the oxygen parmgahiity & SHﬁh Eﬁ&'ﬁﬁl 8 IspesibIg tﬁﬁ@ Yc-di sk
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magneti c dlrﬁg% J}PV' ng a predeterm ned shape, such as 0.8-inch disks (inner
di anet er B er dianmeter 21.7mm thickness

Besides, the heat seal strength is 24.5N/15mm. This heat seal
strength is obtained by double heat sealing. The double heat sealing is a
method of performing the first heat sealing along a certain line and further
performing the second heat sealing along a line outside the certain line with
respect to the portion 170 shown in Fig. 4 while performing degassing.

The glass substrates 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,
unpackaging processes are carried out.

Of the double packaging bags of the double package 222, the second
packaging bag 210 serving as the outside packaging bag is unpackaged in a
predetermined room (illustration omitted), thereby obtaining the package 212.
This predetermined room is adjacent to another room (illustration omitted) and
the air flow is preferably directed from this another room.

The first packaging bag 210 of the package 212 is unpackaged in this
other room. This other room is an intermediate room adjacent to the
predetermined room and to the clean room in which a production line is
provided, wherein the air flow is generated so as to be directed toward the

predetermined room.



0.381 mm), 1.0-inch disks (inner dianeter 7mn, outer dianmeter 27.4nmm

t hi ckness 0.381mn), or 1.8-inch magnetic disks (inner dianmeter 12mm outer
di aneter 48mm thickness 0.508mm). The gl ass substrates 100 may
alternatively be applied to 3.5-inch disks, but substrates not nade of

gl ass, such as alum num substrates, are_pot intended as packagi ng objects.
(1) Shaping Process and First Lapping Plécess In this enbodi nent, as
a material of glass substrates 100, there can be cited sodalinme glass,

alum nosilicate glass, borosilicate glass, crystallized glass, or the like.
Anong t hem(Exhmp#g)umi nosilicate glass is preferable. Since the

alum nosilicate glass can obtain snoothness and high rigidity, the nmagnetic
spaci ng, parti culHereinbelew,fd4 desariptienghitl befgieenrafjar Gxanipdadbouba be reduced
nore stably. Further, the alum nosilicate glass can obtain high rigidity and
st rengt h bymapeeticzdisk giassrgythistnatemanufacturing-method, roimagnetit-diskngless i cat e
glass was forned into a di sk shape by direct pressing using upper, |ower,
and dr um nubstraten andis magnetio disk, imwhiabr hisoinveptien is-apmiedgl ass. As the
alum nosilicate glass, use was made of a glass for chem cal strengthening.

Ot her than Magnefic-disk glassssibsiates 100 thbp dackagpbarecintendedyod® substrates

100 may be obtajned by cutting themout, using,a grindstone, froma sheet
gl ass for néHaBVfa&tlﬁﬁaﬁﬂrQaW“?é}l fis 5-orAﬁem?B&@|V-g@?f£%§S %Bbﬁtme%\ﬂb i | i cate
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surfaces of t Ss, relati y nmoving themto each other.
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) g- Qut Process (Coring, Form ng)
as aluminum substrates, are not intended as packaging cbjects.
(1) Shaping Process and First Lapping Process

In this embodiment, as a material of glass substrates 100, there can be
cited sodalime glass, aluminosilicate glass, borosilicate glass, crystallized glass,
or the like. Among them, the aluminosilicate glass is preferable. Since the
aluminosilicate glass can obtain smoothness and high rigidity, the magnetic
spacing, particularly the flying height of a magnetic head, can be reduced more
stably. 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
magnetic-disk glass substrates 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



Then, the glass base nenber was cut using a dianond cutter, thereby cutting
out di sk-shaped gl ass substrates fromthe gl ass base nenber. Then, using a
cylindrical dianmond drill, an inner hole was formed at a central portion of
each gl ass substrate, thereby obtaining annular glass substrates 100
(coring). Then, grinding was applied to,inner peripheral end faces and outer
peri pheral end faces 120 using di anond aﬁindstones, t hereby carryi ng out
predeterm ned chanfering (formng). (3) Second Lappi ng Process Then,
second | appi ng was applied to both main surfaces 110 of each of the obtained
gl ass subststrehgthehty glass lventzming nasinetin gemponthts, Si0st 58 apFowtpr ocess. By
performng this second | apping process, mnute irregularities fornmed on the
mai n surf acddgO4 nS td83wtlhet LG .dito pdwitesandNagD ehtd T3weit8o pol i shing process as
a previous process can be renoved in advance, so that it becones possible to
conpl et e a subsedinen lappingwaa@pplied tsbothf maesurfacessafithe piatedike glassa short
time. (4) End Face Polishing Process 14 Then, outer peripheral end
face pol i sihemgbyfobtainingl adisksliapedglass bage membelr r iToe lapring Wassearriede end
faces 120 were independently polished prior to chanfered faces 130. A

pol i shi ng st HStnOnfodkle-side lappingmachmemAlaying a plangtan@8alisi y pol i shing a
plurality of the glass substrg’[es 100 using a brush, but thg mag hi &i ng
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faces were polished. wever order 1s optTonal and 1t may be

confi gur ed @haittinieouhPré®iseqCoAngSFdgRingy € first polished and then the end
faces 120 are polished.

Then, the glass base member was cut using a diamond cutter, thereby
cutting out disk-shaped glass substrates from the glass base member. Then,
using a cylindrical diamond drill, an inner hole was formed at a central portion of
each glass substrate, thereby obtaining annular glass substrates 100 (coring).
Then, grinding was applied to inner periphera! end faces and outer peripheral
end faces 120 using diamond grindstones, thereby carrying out predetermined
chamfering (forming).

(3) Second Lapping Process

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 irregularities
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, with respect to the inner peripheral end faces, it may be configured
that a block is formed by stacking a nunber of the glass substrates and
chanfered i nner 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) containinq cerium oxi de abrasive grains. (5)
Mai n Surface Polishing Process A'ffirst polishing process was first

carried out as a main surface polishing process. This first polishing
process mainly ains to renove cracks or strains renmaining on the main

surfaces 110 duriTigerd, hetasaripherdlientdfape podishiag. of ke glaiss substrhtgzol0Ghi ng

process, the main surfaces 110 were polished using a doubl e-side polishing
machi ne hawvag carrigdemet aFjrsydlae end daces $20 werd independentiyi polishea préordor esi n
pol i sher. Cerium oxi de abrasive grains were used as a polishing nmaterial.
The gl ass sthannfestdface80l AaviApolishing nebhed may bey fohexdmplet apoéthediofg
process were imrersed in respective cleaning baths of neutral detergent,
pure wat er, sisndtanepusgly polishipg ia plutsdhoof) therglass subsiratdes 1160 bising 2 brush,

Then, a second polishing process was carried out as a main surface polishing
process. Thiw thefarhinpgdialiavagce becemesdange. + d herefpes usednanibe wade bes 110
into mrror_surfaces. In this secgnd polishing process, the nmain surfaces
110 were nifor gxample, axinglgswaler Rolishing &ethed. pol i shing machi ne having a

pl anetary gear nechanismw th the yse of a t resin foam polisher. As a
pol i shing mat eri aPuUbseSRIeRHy tHﬁ aBTL#e@éirff?Gﬁ‘Fisbd’@rﬁﬂﬁ'&@r@é’“@ﬁ%‘?-nﬁyi”H&r t han
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ul'trasonic jave Yasy aRB!GISL dbsttds FH6RARY Bi¥n subjected to the end face
polishing process were washed with water. By this end face polishing process,
the end faces 120 of the glass substrates 100 were finished to a mirror surface
state that can prevent precipitation of sodium and potassium.

In this Example, it has been described that the chamfered faces 130
were polished after the end faces were polished. However, this order is
optional and it may be configured that the chamfered faces 130 are first
polished and then the end faces 120 are polished.

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
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

A first 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



(6) Chem cal Strengthening Process Then, chem cal strengthening was
applied to the glass substrates 100 havi ng been subjected to the above

| appi ng processes and polishing processes. The chem cal strengthening was
carried out by preparing a chem cal strengthening solution in the formof a
m xture of potassiumnitrate (60% and ?gdiun1nitrate (40%, heating this
chem cal strengthening solution to 400C"and preheating the cl eaned gl ass
substrates 100 to 300C, and immersing the glass substrates 100 in the

chem cal strengthening solution for about 3 hours. In order to chemcally

st rengt hen of ehaedtresia polishec e Carfurh beidg! #srasivelyphinstvesreied ade | mrer si on
was carried out in the state where the glass substrates 100 were placed in a

hol der so a®lishingendteridl.at their end faces 120. By perform ng the imersion
process in the chemi cal strengthening 16 solution as descri bed above,
lithiumions andThedilass subsirates 106 havirfgloeen sybjestedftodbe firgiipmdishisgbst r at e
100 are replaced by sodiumions and potassiumions in the chem cal
st r engt henipfigcassl weteommersegddo respadfive siearting baths of nesdras detergenteput00 are
strengt hened. The thickness of a conpressive stress layer fornmed in each
surface | ayetenmnddbA (igopsepyd aispheltie tumears tabegleangd. um t o 2001Am
The gl ass substrates 100 havi ng been subjected to the chem cal strengthening
process were i nmeMeBgajsecandpolishipgprocassowes carried 9w asaa mai guifag ol ed, and
mai nt ai nedri;;?ﬁr about 10 mi_put es. Eenl, t he rapi dlﬁ_ﬁcggl_e_d ghass .Substrates
100 were i MAUBRIBY Aracesshc dits seeRnpRishingPiacess Ags &y fiishaRB Mailoc, so as
to be cl eane Further,, the gl ass substrates 1Q0 having been subjected to
the sul f ur RLTaERY 100 SR s e EoRater Beh i srerBd poletid hrpesy. 1o biihe o
pure water Akl r I . o [ . cl ed. An
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wer e obtai ned snoot Igh-rigrdity nagnetic ass
substrat es {489 thd eridr PRI 4asReQF8RS used in the first polishing process.

The glass substrates 100 having been subjected to the second
polishing process were immersed in respective cleaning baths of neutral
detergent, pure water, and |PA (isopropyl alcohol) in turn 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 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 100 to 300°C, and immersing the glass
substrates 100 in the chemical strengthening solution for about 3 hours. In
order to chemically strengthen the entire surfaces of the glass substrates 100,
the immersion was carried out in the state where the glass substrates 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



Snoot hness i nspection was conducted for the main surfaces 110 of the
obt ai ned magneti c-di sk gl ass substrates 100. Using an apparatus such as a
surface defect detection apparatus (AO0l: Automatic Optical |Inspection) or an
OSA (Optical Surface Analyzer), the inspection process irradiates light onto
t he magneti c-di sk gl ass substrate 100, Egasures one or both of the intensity
and di spl acenent of light reflected fronrthe magneti c-di sk gl ass substrate
100 to determ ne whether or not adhering matter, a concave portion, or a
convex portion exists, and evaluates the substrate state. (8) Packaging

Process léolution as @ssaoribgdedbiovedlithiurgliorsssasdibsdiuat phsifthevwudacs Ryeds i n each
of four cases 200, the four cases 200 were stacked, and a first packagi ng
bag 210 radd eathatass sutistnate 1 BGianareplacédbywasdieaniod amd potdsgiass msshat e,

t hereby form ng a package 212. Then, a second packagi ng bag 220 nade of a

pl astic fi lthe shemicalistréngtheningeseivtion respedivety, shdhatfthegladsesuhstrater: of t he
package 212, thereby form ng _a doubl e package 222. The doubl e package
222 in whi 0 are sirengthenasst ridecthicknesaef 8 oompessive streas tayesorposd und

doubl e packaged with the first packaging bag 210 and the second packagi ng
bag 220 as eRebaUTIoee la¥Rivel qashissoadbsticyei DAevas abeuts\0ym fa 0RMMT act ur | ng

pl ant and transported to the magnetic di sk manufacturing plant by a ship, an

airplane, a trai r{he(ﬂla%éuwt@sg(@}) hayingheg) ﬁQbJPPt?@é@sIge chemiczdj the doubl e
bag s USRS PSS T MDTRIded SomWaRLPRNAAS B SRy9% HebBackage 212.
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predet er m ety Qifdcted to the sulfuric acid cleaning were immersed in respective

cleaning baths of pure water and 1PA (isopropyl alcohol) in turn so as to be

cleaned. An ultrasonic wave 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 magnetic-disk
glass substrates 100.

(7) Inspection Process

Smoothness inspection was conducted for the main surfaces 110 of the
obtained magnetic-disk glass substrates 100. Using an apparatus such as a
surface defect detection apparatus (AOI : Automatic Optical Inspection) or an
OSA (Optical Surface Analyzer), the inspection process irradiates light onto the
magnetic-disk glass substrate 100, measures one or both of the intensity and
displacement of light reflected from the magnetic-disk glass substrate 100 to
determine whether or not adhering matter, a concave portion, or a convex

portion exists, and evaluates the substrate state.

(8) Packaging Process



(11) Transfer-in Process In order to performa filmform ng process
of form ng magnetic |ayers on the glass substrates 100, the gl ass substrates
100 placed in the cases 200 were transferred into the clean room
(illustration omtted) where the production |ine was provided. [Eval uation]
A description will be given of effectingess of this enbodi nent for the 18
gl ass substrates unpackaged by the above’processes. In Fig. 7, the double
package 222 being this enbodi nent and the single package 212 being a
conparative exanple were left standing in a hot and humd (50C 60%RH)

envi ronnent for 25daggnettldisk@iadshsubsinabes 100 wene plaieelsinadivhrafdgut o t he

gl ass surfaces was counted using the surface defect detection apparatus
(08A6100) agaes 200ethefoancasesaB0 weré stavkddf amd adbstpackagmgisag 21@s f or
each). As a result, there is observed a clear difference in the count nunber
of parti cl ¢ésateoheralurinsnelapudatediim was sbaledinekdrgasspdatater therebympar at i ve
exanmpl e (single packaging) and there is obtained a result where the fornmer
shows hi gh feupisgiaopackageszthe Thark agiesgng mckagmg(tr_@) 2%@9@1& of aplastic

Manuf acturing Process (Film Form Process his process is

char act er i 740 was sraled imasegassed ﬁ?&t@fuﬁhfg' frara de §Ut§=nder eﬁwﬁrrgacésageé’égn a

magneti ¢ | ayer on each of t netic-di sk gl ass substrates packaged usin
thg above é Borrr?ingadou epacgage 222. d P 9 9

The double package 222 in which the glass substrates 100 were placed
in the cases 200 and double packaged with the first packaging bag 210 and the
second packaging bag 220 as described above is shipped from the glass
substrate manufacturing plant and transported to the magnetic disk
manufacturing plant by a ship, an airplane, a train, or the like.

(9) Unpackaging Process

Of the double package 222, the second packaging bag 220 serving as
the outside packaging bag was unpackaged in a predetermined room, thereby
forming the package 212. This predetermined room is adjacent to another
room and the air flow is directed from this other room (illustration of the
predetermined room and the other room is omitted).

The first packaging bag 210 of the package 212 was unpackaged in the
other room. This other room is adjacent to the predetermined room and to the
clean room in which the production line is provided, wherein the air flow is
generated so as to be directed toward the predetermined room.

(11) Transfer-in Process

In order to perform a film forming process of forming magnetic layers on
the glass substrates 100, the glass substrates 100 placed in the cases 200
were transferred into the clean room (illustration omitted) where the production
line was provided.

[Evaluation]

A description will be given of effectiveness of this embodiment for the



On each of both surfaces of each of the glass substrates 100 obtai ned

t hrough t he packagi ng net hod and the manufacturing processes descri bed
above, an adhesive layer of a C alloy, a soft nagnetic |ayer of a
CoTaZr-group all oy, an underlayer of Ru, a perpendicular magnetic recording
| ayer of a CoCrPt-group alloy, a protective |ayer of hydrogenated carbon

and a lubricating |ayer of perfluoropol?%ther were formed in this order,

t her eby manuf acturi ng perpendi cul ar magnetic recordi ng disks. This structure
is one exanple of the structure of a perpendicul ar magnetic disk. Magnetic

| ayers and sOgubmﬁatéB?urﬁp'HdI@gedﬂa Reldbove Precese@ret ilg Fiy. Ik the double Wil e
t he preferrgzédzs enbodi nent of this iyﬁvent i onq{]nas been desf:qi bed with reference

to the accoamehaye 282 deing thiss emblodirmemntesrd mssinglemckb%;atzmmang avention is
not limted thereto. It Is obvious that a person skilled in the art can
t hi nk of vaomparativeexgdplexsend lef standinglirf addt andrinined (B01CY60%RId) scope of
clains and it is readily understood that those exanples also belong to the
19 t echni canviroomenbfortthilays and therothe Aumdlbert ofi pertictppladbeting ita the glass  Thi s
invention is applicable to a package for a magnetic-disk glass substrate, a
magnet i c- disskfages wassinintedusingdbe ayrfage defact detentionappagatys i(© SAGI00)
manuf acturing nethod. 20
again {(measurement was performed for 100 glass substrates for each). As a
result, there is observed a clear difference in the count number of particles
between this embodiment (double packaging) and the comparative example
(single packaging) and there is obtained a result where the former shows high
superiority as the packaging quality.
(12) Magnetic Disk Manufacturing Process (Film Forming Process)
This process is characterized by performing a film forming process of
forming at least a magnetic layer on each of the magnetic-disk glass substrates
packaged using the above package.
On each of both surfaces of each of the glass substrates 100 obtained
through the packaging method and the manufacturing processes described
above, an adhesive layer of a Cr alloy, a soft magnetic layer of a CoTaZr-group
alloy, an underiayer 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. This structure is one example of the
structure of a perpendicular magnetic disk. Magnetic layers and so on may be
formed as an in-plane magnetic disk.
While the preferred embodiment of this invention has been described
with reference to the accompanying drawings, it is needless to say that this
invention is not limited thereto. It is obvious that a person skilled in the art can
think of various changed examples or modified examples within the scope of

claims and it is readily understood that those examples also belong to the



CLAIMS 1. A package for a magnetic-disk glass substrate, conprising: a case
for placing therein one or nore nagnetic-di sk glass substrates, a first
packagi ng bag that is nade of a netal lamnate filmand seals said case in a

degassed state, and a second packaging bag that is made of a plastic
filmand seals in a degassed state said first packaging bag further fromits
out si de. 2. The package accordi ﬂa to claim1, wherein said second

packagi ng bag directly packages said first packagi ng bag and four corners of
said first packaging bag are each rounded or each has an obtuse angle.

3. The packegmnies! e thie ifetitionl or 2, wherein said first packagi ng bag
conprises a polyethylene film an alumnumfilm a drawn nylon film and a

pol yet hyl ene terephthalate film 4. The package according to any one
of clainmse 1 to 3, wherein said first packagi ng bag has a water vapor
per neabi | i tipdadtrial Applic@bilihay or | ess. 5. The package according to

any one of clains 1 to 4, wherein said first packagi ng bag has an oxygen
permeabi | ity of (hismvedtionlis/applidablesto a package r alhagpetidedisé glassor di ng to
any one of claims 1 to 5, wherein said first packaging bag has a

| i ght - shi elsdibstyats, @reagpetic-disk glass substrate packaging method, and a magnetic

disk manufacturing method.



7. A magnetic-di sk glass substrate packagi ng nethod, conprising: placing one
or nore magnetic-di sk glass substrates in a case, degassing a first
packagi ng bag nade of a nmetal lamnate filmand sealing said case with said
first packagi ng bag, and degassi ng a second packagi ng bag made of a
plastic filmand sealing said first packaging bag further fromits outside
with said second packaging bag. 8. A netic di sk manufacturing nethod,
conprising: preparing a magnetic-di sk gl ass substrate packaged by using the
21 package according to any one of clains 1 to 6, and performng a
filmformng step of formng at |eastCeamtgnetic |ayer on said gl ass
substrate.

1. A package for a magnetic-disk glass substrate, comprising:

a case for placing therein one or more magnetic-disk glass substrates,

a first packaging bag that is made of a metal laminate film and seals
said case in a degassed state, and

a second packaging bag that is made of a plastic film and seals in a
degassed state said first packaging bag further from its outside.

2. The package according to claim 1, wherein said second packaging
bag directly packages said first packaging bag and four corners of said first
packaging bag are each rounded or each has an obtuse angle.

3. The package according to claim 1 or 2, wherein said first packaging
bag comprises a polyethylene film, an aluminum film, a drawn nylon fim, and a
polyethylene terephthalate film.

4. The package according to any one of claims 1 to 3, wherein said
first packaging bag has a water vapor permeability of 0.1g/m? -day or less.

5. The package according to any one of claims 1 to 4, wherein said
first packaging bag has an oxygen permeability of 0.1cc/m? -day or less.

6. The package according to any one of claims 1 to 5, wherein said
first packaging bag has a light-shielding property.

7. A magnetic-disk glass substrate packaging method, comprising:

placing one or more magnetic-disk glass substrates in a case,

degassing a first packaging bag made of a metal laminate film and
sealing said case with said first packaging bag, and

degassing a second packaging bag made of a plastic film and sealing
said first packaging bag further from its outside with said second packaging bag.

8. A magnetic disk manufacturing method, comprising:

preparing a magnetic-disk glass substrate packaged by using the



21

package according to any one of claims 1 to 6, and
performing a film forming step of forming at least a magnetic layer on

said glass substrate.



