PACKAGE FORA GLASS SUBSTRATE FORA MAGNETI C DI SK, METHOD OF PACKAGQ 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 nagnetic disk, a nethod of packaging a glass substrate for
a magnetic disk, 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 ACKAGE BORIA SLASH SURSTRATEIFORPIMAGNETIODISKg METHADsUCh as
HDDs (hard disk drives) being one of the nagnetic recording nmedia, instead

of al um num QHPACKAGINGA GhASS SUBGTRATIECOR/AMAGNETIE RISKAND Furt her,
followng the increase in density of the nagnetic recording technique,
magneti ¢ heads have BIEIHEBI ®F MANLGACTHIRING lAoMAGNETI® DIBKgnet or esi sti ve
heads (MR heads) and gi ant magnetoresistive heads (GVWR heads), wherein the
flying height of a magnetic head froma substrate has reduced to about 20nm
to 5nm There are instances where such a nagnetic head nounted with a
magneto resistive effect el ement causes, as its inherent failure, the head
crash failure or thermal asperity failure. Since these failures occur due
to minute iTeFBRYGRLTIRIA es on the surface of a magnetlc di sk, the surface 2

of the magnetic quk Is required to have e>%tremel gh-1 eyel snoot hness and
f1 at ness. his lnventlon relates to a package for a glass substrate or 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



A gl ass substrate for such a magnetic disk attaching inportance to the
snoot hness and fl atness as descri bed above hates contam nati on caused by
adhesi on of particles due to dust or the like to the surface of the gl ass
substrate. This is because if a magnetic layer is forned on a gl ass
substrate contam nated wth particles, corrosion occurs to cause the head
crash failure or thermal asperity faHlRea Therefore, the operation of
form ng magnetic |ayers on the surfaces of glass substrates is nornally
carried out in a clean room Herein, there arises a problemof particles

that adher efttRe Miyrigtie sk BUBgLITed %h% bRtrémensiNghllevd shisotARass asd ur ed

gl ass substrates to the clean room a prior art handling magnetic disks,
not gl ass Hldsédsat es, as packagi ng Obj ects, there is one wherein nagnetic
di sks are transported while being placed in a receiving container and
doubl e packaged v glase substate foaskayangadeaticadick attaetsingdmporthnge twtHeag (see,
e. g. Japanese Unexam ned Patent Application Publication (JP-A) No.

H11- 157591 gnrastbnesand flatriess)gs dessribeddibogethatéd centpathation causeskby he
magneti c di sks are sealed in the packaging bags, it is possible to prevent
i nvasi on ofadiesiarcofezarticles auei tordushiot the liket to thesurface lofithenglasagsibstratet her
there has been proposed a technique of preventing contam nation of glass
substrat es g umge@ataes}bamagnem ayertindonmed on aglapnsubsfratg doataminatedf a
material, for exanP as that in Japanese Unexam ned Patent Application
Publ i cat i orWithy pamic %coqggpnmmmtqm%he head srash failure pathegiaht Docunent

SaCELS?ﬁgS‘r%%%é?y flvieng Cherelads thelseraiiar peomin Jragno avers ajoer | oss,
e oD P P A 0o Aol BB TR e i 255 substrates
Herein, there arises a problem of particles that adhere to the glass
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 though the packagi ng techni ques for preventing
contam nation of rmagnetic di sks have been proposed in Patent Docunent 1 and
so on, there has not been di scovered neans for conpletely preventing
adhesion of particles to glass substrates. In the case where a gl ass
substrate is a packagi ng object, there is an i nherent problemdifferent
fromthe case of a magnetic disk. That i%, even if packaged, water vapor or
the open air contacts the glass substrate so that ions at the surface of
the gl ass substrate are released to disrupt the ion balance 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 propogedendtatent [Boclrnent 1@ind scomthereshas  thi s
application have found that the nost effective nethod for inproving the
gl ass substnaitbeepidisepvesed maansifos cemalpiely preventingeadheasion pbpadigiesdonmeans
during glass substrate transportation in which the possibility is high that
particles Qasesubstiates. gl ladtbe sasewhare aglaps subsiratgde aapkagimgehjest, and
this invention. In order to_achieve, the ah§¥e,object,
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oxidation.
it is therefore an object of this invention to provide a package for a
magnetic-disk glass substrate, a magnetic-disk glass substrate packaging
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



4 outside. According to the above structure, the outside second packagi ng
bag w th dust adhering thereto is first unpackaged before transferring the
gl ass substrate into a clean room Then, the inside first packaging bag is
unpackaged and the gl ass substrate placed in the case is transferred into
the clean room Since the package is double packaged, when the second
packagi ng bag i s unpackaged as descri bed* above, it is possi bl e to al nost
conpl etely renove the dust that adheres during transportation. Further,

si nce both packagi ng bags are degassed and seal ed, perneation of water
vapor or gasutsideeffectively prevented. Since the netal lamnate filmhas a
hi gher shi el ding property agai nst water vapor or gas than the plastic film
the effect of theActondiagdbitied dboge piragiera the antdide sbtendpackayimg baff ectivel y
by using the netal lamnate filmas the inside first packaging bag. As a
met al of t heithrdust adreringahereto sefirshnnpaclageddiafgrenmamsfefring thetglass of

alum num a stainless material, chromum a steel plate subjected to

chr omi c- acisubistrate ME,clepﬂms:mmri'Ehelmithetimﬁde ﬁm’ﬂnackagiogﬂmg isBr eat ment, or
plating with nickel, tin, or zinc, or the like. It is also considered to use
the metal |unnaskeged anchthe glasstsubstrate plased ipthekeagenis ttﬁi‘@f%ffﬁﬂ inte theecond
packagi ng bag. However, the netal lamnate filmhas a conplicated structure
as conpar ecclaan FPQi"pI sincedheinackage is deuble P&@k?@@%%’@fb“ﬁ $9R084d thus t here
is a possibilit at the mate

cost ri shar p refore,
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of the netal atefl a ting j nvasi on of dust and nost of
wat er vaporcqm? hée@%%mf- g‘é&iﬁﬁ gdHﬂﬂg @spREa¥dstic film it is
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permeation of water vapor or gas is effectively prevented. Since the metal
laminate film has a higher shielding property against water vapor or gas than
the plastic film, the effect of the above shielding property can be obtained more
effectively by using the metal laminate film as the inside first packaging bag.
As a metal of the metal laminate, use can be suitably made of, instead 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.

It is also considered to use the metal laminate film for both the first
packaging bag and the second packaging bag. However, the metal laminate
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



It is preferable that the second packagi ng bag directly package the first
packagi ng bag and four corners of the first packagi ng bag each be rounded or
5 each have an obtuse angle. By this, it is prevented that the outside
second packaging bag is torn due to the pointed shape of the four corners
of the inside strong first packaging bag. That is, the netal |lamnate film
has hi gh hardness and the hardness increases at edge portions thereof
because the edge portions are heat-sealed (bonded under heat and pressure)
to lose flexibility. On the other hand, the plastic filmformng the second

packagi ng Rkaghatavehm entuee angte. haBy thight isfdrevértelithat theduitdide seapn@t obtain
so nmuch strength. In addition, if the second packaging bag is also

degassed, igackagihg®aghs tomidud toihe pomtedahapetdf thé éour dshersisfakedngide bag so
that the corners of the first packagi ng bag repeatedly contact the sane
portions ofstiong festgmavkagmekizag.ng bag due to vibration or external pressure
during transfer, and thus there is a possibility of finally tearing the
second packagi ng Thayis, the Fetaliaminate ibmthas, higlo bardngssatalihecardness ri ed out
with the first and second packagi ng bags and, for preventing tearing of the
bag, a boxdr¢repees atedge pertionsdh bepausecthe edge portions anel heatsealegackagi ng
bags. The interposition of such a case requires tine and | abor for
unpackagi ndb@fr\‘éﬁff updercheat andsrressie) e lasgdlexibilitvei GRtthawtherhandikeort at i on,
which is thus not preferable. On the other hand, by chanfering (rounding)
the four colamicdigiopngthesecopd pagkagigabag astheputer bag hashighi packagi ng

w th each QNG PG oUp6aan¢HbtaB SRR SBBRY: priagehtionnd e sepdad
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bag, the r ap%icﬂagiﬂ& b%téréloa{hlért ?hé éor?\l%?éjbf &{ejfﬂs%aéﬁegiﬁﬁ g&& 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



of the heat-sealed portion. The first packagi ng bag preferably conprises a
polyethylene film an alumnumfilm a drawn nylon film and a pol yet hyl ene
terephthalate film By lam nating these materials, the water vapor
perneability and the 6 oxygen perneability can be reduced as descri bed

bel ow. The water vapor perneability of the first packaging bag is preferably
0.1 g/n2 -day or less. This is because, Dy 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. Thexygeygemmeabilibatan be yedicedhas tesaribenbisddegi ng bag i s preferably
0.1cc/nR2 -day or less. This is because, as in the case of using the

packagi ng bag wiThe whterlvaponpermeatslityrof tlee fieshipackaging ibagtisprefecétalgi ng bag
with the low oxygen perneability is used, it is possible to prevent a
change i n dt.agenoiddayle lessur flads isdfeasusegby settinglibe water vaporqratseabditychi eve
the above object, a magnetic-disk glass substrate packagi ng nethod

accor di ng tte sachuealye, Itm‘wewan@ﬁttgahthe@lamswt@tez&axmse lodeoisiurene or
nore magneti c-di sk gl ass substrates in a case, sealing the case wth a
first packafiheesaginatad anddhatihestatepfdhe suefacechanges.al | aminate film
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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



above are also applicable to the magnetic-di sk gl ass substrate packagi ng

nmet hod and the nagnetic di sk manufacturing nmethod. 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
adhesi on of dust or foreign matter to th?e gl ass substrate during
transportation is prevented nore reliabl'y. Further, there is no occurrence
of a 7 change in state of the surface of the glass substrate due to contact
of the glass substrate with noisture or the open air during transportation.
As a resul tchahbe in gtatd of theg sudcenaithetglasgissbetrate duenalcoptant of tiee glass

I mproved. Brief Description of the Drawings Fig. 1 illustrates a gl ass
substrat e fsubstateawitlemaistlires br #ecopeh ag dusingriranspbddtiomnt Asfa resull, thevent i on,
wherein (a) is a perspective view and (b) is a sectional viewtaken al ong

| i ne X- X i ryi¢ld)rateFofgnagreticdiakp as fipatpiodects iswnposveskpl ai ni ng a net hod of

pl aci ng 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_adj acently disposed; Fig. 3Ais a perspective view show ng a

st at e wher Briefdesaiiption of ths Drawisgs with the gl ass substrates placed therein
are packaged with_a first packaging bag; Fig. 3Bis a perspective view
showi ng a state figrbillugkaigsa g\qs&su@ﬂrafgéggg wgmﬁtt%@SGBégerdm;B& At es
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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.



Fig. 5is a schematic view for explaining a |am nate structure of the first
packaging bag; Fig. 6 is a list showing the properties of the first
packagi ng bag; and Fig. 7 is a table showing the results of conducting
endurance tests in a hot and hum d environnent for a doubl e package
including the first and second packagi bags and a single package as a
conparative exanple. 8 Mbde for Carryi Qut the Invention First, referring
to Fig. 1, a glass substrate for a magnetic disk according to an enbodi nent
of this invention will be described. The magnetic-di sk gl ass substrate 100

has a di sk Médwfor@drfying Cutties Inveptienf ormed at the center thereof. Each of
mai n surfaces 110 is a region for recording/reproducing information and

thus is subst ant iFaist, yefemoog to Fiay. 1ablglaésgubstrate foral magnetiedisloaddording

t hereover. The magnetic-di sk gl ass substrate 100 conprises the main surfaces
110 t hat witdlanssmbediaent of thisritvieotion slbbdidegtrilbed oduci ng regi ons, an end
face 120 perpendicular to the main surfaces 110, and chanfered faces 130

i nt er posed bet wedhetmagnetindiskdlassesubstiatal 80 thas adiskishape vath an smssct i vel v.
Since it may happen that the boundary between the end face 120 and each
chanfered fraieforednidbesentaidnergof.bytach af mainisudacaseti ks fegien fl i shi ng
process, this enbodi nent al so includes a case where the end face 120 and the
chanf ered frae@dingéepsedusing infpreatiamand Busds sybstantialy smoethfosadlowing ed
surface. If partijicles aor foreign matter adheres to the magnetic-di sk gl ass
substrate Y Bsﬁ@aﬁé?ﬂyﬂﬂ%repmr-nai n surfaces 110 thereof, before a
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of 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.

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



magneti c disks as final products decreases. Referring to Figs. 2A and 2B, a
description will be given of a nethod of storing glass substrates 100. A
case 200 is a generally rectangul ar parall el epi ped contai ner made of

pl asti c and can accomnmpdate 25 gl ass substrates 100. As shown in Fig. 2A
the gl ass 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 exanple, four, cases 200 with the gl ass substrates 100 pl aced
therein can be 9 stacked (or adjacently arranged) as shown in Fig. 2B. The

nunber of dgltacked ®ubgiacehts atRhgetipasdhowntinFig.2B: 2D nashblee obgaser nore
and is not particularly Tmted. Referring also to Figs. 3A and 3B, a
descri pti orsubistrateze1@ placedfin the pasek20@ that bé enefornherecarskis iatt h t he gl ass
substrates placed therein. The plurality of cases 200 with the gl ass
subst r at es pablicylhdy éohitelerein  are, in the state of being stacked as shown
in Fig. 2B, first packaged with a degassed first packaging bag 210 in the
formof a netal |ReferingalsoltenFigs. A and 3Beadescrptiomwill b givenat ast at e,

t her eby obtaining a package 212 as shown in Fig. 3A. Then, as shown in Fig.
3B, the fi r@QCkpﬁeﬂ&Qﬁtﬁ@fmCﬁ@ wih the glass sup&trﬂtif@dtlao@d theseisecond packagi ng
bag 220 in the faqrm of plastic filmdirectly omthe outside so_as to be

sealed in a degas-gﬁjp%’f%itt%‘)f caEasedy0 WHhéhﬁ|gﬂﬂfSa5UQ§H@Fﬁse1%9|@&§€ therein Thi s
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Fig. 3A. Then, as shown in Fig. 3B, the first packaging bag 210 is further

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



unpackaged before transferring the glass substrates 100 into a clean room
Then, the inside first packagi ng bag 210 i s unpackaged and the gl ass
substrates placed in the cases 200 are transferred into the clean room
Since the package is doubl e packaged, when the second packagi ng bag 220 is
unpackaged as descri bed above, it is possible to al nost conpletely renove
the dust that adheres during transportépion. Furt her, since both packagi ng
bags 210 and 220 are degassed and seal ed, perneation of water vapor or gas
is effectively prevented. The degassing may be carried out after filling an

inert gas sigeRagingidg Willdse d&driyedi ng to Figs. 4 and 4B, one exanple of the
size of the first 10 packaging bag wll be described. Herein, the

| ongi t udi nal and Herairs Ues ohgitudimabbnd heinkivése siaesbthierfiystpackagingleag iso
500nmx400mm and the width of a heat-sealed portion 170 is set to 10mMm

These nunerdet&d 506mnes4G0mmoarid/thd Width ohaiheet-séalediporion N70hesettoe  fi gures,
four corners of the first packagi ng bag 210 are each rounded into a curved
shape w t h H)madi dhesé numeridalvalues arenonhAllustratave. v Asyshavwre ircthersemee each
may have an obtuse angle. By this, even when the second packaging bag 220
directly pdigurgsdouheomersof thadhsighankaging 249210 ardaach coundadeintmat i ght
contact with each other, the outside second packaging bag 220 is prevented
f rom bei ng qusved gb@pe withirerashushobeuryamse obflmme Agerrnabbelm.ethg asfNef$e i nsi de
strong first packaging bagl 210. The reason for setting the radius of
curvature t&AChHRRAY have ik obtuse apgles o Bhethis, £vepwhrmiths sacondPackaging of
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from being torn due to the pointed shape of the four corners of the inside strong
first packaging bag 210. The reason for setting the radius of curvature to 1mm
is that if each corner is rounded with the radius of curvature about 1/10 of the
width of the heat-sealed portion 170, it is sufficient to ensure the tearing
preventing function.
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.



heat - seal ed at an opening portion 180, thereby sealing the encl osed object.
Referring to Fig. 5, the lamnate structure of the first packagi ng bag w |
be described. In this enbodi nent, as described above, the first packagi ng
bag 210 is mmde of the nmetal lamnate film In this application, if a film
conprises a plurality of stacked filns ﬁmd at |east one of themis a netal
film the filmis called a netal lamindfe film Specifically, as shown in
Fig. 5 the first packaging bag 210 conprises, fromthe inside, a

pol yethyl ene film 410, an alumnumfilm (nmetal filnm 420, a drawn nyl on
film430, and a [Refgeingtodfig. 6} theqpopédieatof tHe hlurdinOmt laatinatedilmt afdkg.dd
together. By lamnating these materials in the above order, the water vapor
per neabi | i twilldveddadeeibedygen perneability can be reduced as described bel ow.
11 Referring to Fig. 6, the properties of the alum num|am nate film of

Fig. 5 will be desog.itheartidulanly, aitestiopahouldieapaid to she tant that tbaficstd be pai d
to the fact that the first packaging bag 210 has a water vapor perneability
of 0. 1g/ n2 patkaging bag21Ghas aamatex ygeor permasddity iof §.1g/m0 -dayer legs-amdy or

| ess. By setting the water_ vapor eyneability and the oxygen perneability
to such valareaxygen peymesbiityp 0t1@cﬁ@‘f ida| of less, oi By seltna iR Watelsyanas of the
surface of the glass substrate 100 ot herw se caused a chem cal H,E(':{gange
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170 shown irﬂogitlﬂe. 4 whil e perform ng degassi ng.

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.



The gl ass substrates 100 packaged as descri bed above are shipped froma
gl ass substrate manufacturing plant and transported to a magnetic di sk
manuf acturing plant. After arrival at the nagnetic di sk manufacturing plant,
unpackagi ng processes are carried out. O the double packagi ng bags of the
doubl e package 222, the second packagiqg bag 210 serving as the outside
packagi ng bag is unpackaged in a predet'érm ned room (illustration omtted),
t her eby obtai ning the package 212. This predeterm ned roomis adjacent to
anot her room (illustration omtted) and the air flowis preferably directed
fromthis gExbhple) oom The first packagi ng bag 210 of the package 212 is
unpackaged in this other room This other roomis an internedi ate room
adj acent to the Herethietowi axdescripdionawitl beqyivére ot e &ixamypdenaboutvhi ch a
production line is provided, wherein the air flowis generated so as to be
di rected t anagoetididisk glassesubstriate: thanoifanturiizy metihedyd magretieidiskegloss a
description will be given of an Exanple about a magnetic-disk glass
substrat e reubstrate, @ndymagnetia disk, tmwhiah thisdinventipmisappliedst rate, and a
magnetic disk, to which this invention is apgéi ed. Magnetic-disk gl ass
subst r at es Megnetic-disk glassghstrates 100 tnbe packagrd armintgndeddode as 2. 5-i nch
di sks. Alternatjvel é tl’ﬁ I asa_ ubst{at es 1100 mﬁ&i be manuf aﬁbgred as
magneti c di"8RBUIRGHIRY ag 4P ks nedltenabeelytherdiass systates AOQINRRE (i nner
di aneter 6 outer diameter 21.7 hi ckness ..381 1.0-inch disks
(i ner i it BiaNyAcis31 s Maofats BiSks Paying & Praqetenunet shage. gl S0,
1. 8-inch eti,c disks (inner .dianeter 12m ut di apeter 48nmm
Uhi ckness 7 BBk (Bngt deSeth 8P st dames 217 rihiiEss be appl i ed
to 3.5-1 nctb_gb%‘?n)’ tfﬁ-in%thﬁél{sa(ﬁr?r?errb‘?émgPeqein?%, 8Lt%§%’iarﬁgfér? 27.4mm,

thickness 0.381mm), or 1.8-inch magnetic disks (inner diameter 12mm, outer

diameter 48mm, thickness 0.508mm). The glass substrates 100 may

alternatively be applied to 3.5-inch disks, but substrates not made of glass, such

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



as al um num substrates, are not intended as packagi ng objects. (1) Shaping
Process and First Lapping Process In this enbodinent, as a material of gl ass
substrates 100, there can be cited sodalinme glass, alumnosilicate gl ass,
borosilicate glass, crystallized glass, or the like. Arong them the

alum nosilicate glass is preferable. Si nge the alumnosilicate glass can
obt ai n snoot hness and high rigidity, t hé magneti c spacing, particularly the
flying height of a nagnetic head, can be reduced nore stably. Further, the
alum nosilicate glass can obtain high rigidity and strength by chem cal

st r engt henistygngthignirg glask icentaihing) aomdin cenpopkatss SiBs: 68toFewitdtt o a di sk
shape by direct pressing using upper, lower, and drum nolds, thereby

obt ai ni ng #AL,0an®tepRdwt%plLabe-3 tktlwi%sand Na,Ohet &l 18wil6si | i cate gl ass, use
was nade of a glass for chemi cal strengthening. O her than the direct
pressi ng, di sk- s dendlappingheas applisd teybathsmairosurfadessof1be piate-like gidssai ned by
cutting themout, using a %ri ndstone, froma sheet _glass forned by a

downdr aw mébéiedyabtainingoadiskrahaped glass base aembeios iTgedapmnglvwsqarugd was
made of a chemical 13 strengthening glass containing, as min conponents,
Sie : 58 tatnsinga doubleesde lapping ine employingza pENEGaY@eaind Na20 @ 4 to
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1apping,  piate-like glass, and relatively moving them to each other. By this lapping,

there was obtained the glass base member having the flat main surfaces.

(2) Cutting-Out Process (Coring, Forming)

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



t here was obtained the gl ass base nenber having the flat main surfaces. (2)
Cutting-Qut Process (Coring, Form ng) Then, the gl ass base nenber was cut
using a dianond cutter, thereby cutting out disk-shaped gl ass substrates
fromthe glass base nenber. Then, using a cylindrical dianmond drill, an

i nner hole was forned at a central portign of each glass substrate, thereby
obt ai ni ng annul ar gl ass substrates 100 Oébring). Then, grinding was applied
to inner peripheral end faces and outer peripheral end faces 120 using

di anond grindstones, thereby carrying out predeterm ned chanfering

(formng). (3) Serimn] du@@memarﬁmcaﬁﬁfaw@wsbiﬁgmimé glisssubstratexp00 ed to

both main surfaces 110 of each of the obtained gl ass substrates 100 in the
sane mannerwas camieidheutl | First, tephddacey t2Eaere Bydepentiently polishedspricrdond
| appi ng process, mnute irregularities formed on the main surfaces in the
cut t i ng- out chamofeesd fanesat30endh palishingpirietihidmaybey desexarple, prmeethodofpr ocess
can be renoved in advance, so that it becomes possible to conplete a
subsequent $Blulteheously polishiag @fpluratnef theglasssukstrates 100 using@brugh, ne.  (4)
End Face Polishing Process 14 Then, outer peripheral end face polishing of
the gl ass shidhe machiniog allawapee beeamestlarge; r diherefioee, disg may be made @ér e
I ndependent]y polished prior to c¢hanfered faces 130. A polishing nethod may
be, for exad@pe&amplena sipaleovafepalishing &rtbPY. pol i shing a plurality of the
gl ass substrates 100 using a, brush, but th chi ni ng al | owance_becones
| arge. Therefor e,éwqwﬂhéhﬁéﬁéng?fed f\taé?s gﬁgal’ffﬁrﬁ,m'é‘%ﬁm@ﬁ@e%f By 181 i shi ng
nmet hod. Subge nt | .the_ chanfered faces 130 re.mrror-pplished. By this,
t he differeﬁ@gﬂﬁﬂe§§¢Néé%ﬁ?G%Bﬁﬁgg@sﬁFﬁﬁﬁ%éyﬂaﬁggs3Eﬁ%ﬁiggﬁ%@§b9%§§ch gl ass
substrate 100 over the entire circumference fell within the range of 0.001um or
less. Then, the glass substrates 100 having been 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



substrate 100 over the entire circunference fell within the range of 0.001m
or less. Then, the glass substrates 100 havi ng been 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
mrror surface state that can prevent ?éecipitation of sodi um and
potassium In this Exanple, it has been'descri bed that the chanfered faces
130 were polished after the end faces were polished. However, this order is
optional and it nmay be configured that the chanfered faces 130 are first

pol i shed amd atiterd résia plidhéracCeriith oxide airbsivbegainvedre udeldnag gspect to the
I nner peripheral end faces, it may be configured that a block is forned by

st acki ng apolistiag nodtetibe gl ass substrates and chanfered inner peripheral
end portions are simultaneously polished using a brush roll. In this event,
as pol i shing abr dhievadlass subsirates d 00dwvirgdeeearf subjestedrtothé firstpodibhiagi ve
grains) containing cerium oxide abrasive g(ains.ség) Mai n Surface Polishing
Process A fpreegsspueiesimmerseddo eespadiivefdeaning hathiseef neutrabhdetergentnpute f ace
polishing process. This first polishing process mainly ains to renove
cracks or vater aad IPAdisoprony! aicohrl indim ssuas telee cleRpedur i ng t he above
| appi ng processes. In this first polishing process, the nmain surfaces 110
were pol i shed usilh§naa sgs0RM Potshing PEpPcess Was raciedruliasa MpinsPfasRt ary gear
nechanisnlmd%h the use 15__of a hard r?Fin %%Iisher. CﬁrJHn%oxide abr asi ve
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having a planetary gear mechanism with the use of a soft resin foam polisher.

As a polishing material, use was made of cerium oxide abrasive grains finer

than the cerium oxide abrasive grains 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



pol i shing process. This second polishing process ains to finish the nmain
surfaces 110 into mrror surfaces. In this second polishing process, the
main surfaces 110 were mirror-polished using a doubl e-side polishing
machi ne having a planetary gear nechanismw th the use of a soft resin foam
polisher. As a polishing material, use 6@5 made of cerium oxide abrasive
grains finer than the cerium oxide abr 49i ve grains used in the first
pol i shing process. The gl ass substrates 100 havi ng been subjected to the
second polishing process were inmmersed in respective cleaning baths of
neutral deohutgands desoribedadbove, Hithilinh Reng &sd podipm ionlksdo tied suifacd layerso as to
be cleaned. An ultrasonic wave was applied to each cleaning bath. (6)
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t he gl ass substrates 100 having been subjected to the above | apping
processes &he chemicistrgngthenxsealutionitespemtivelyaso dhatehgigiass supsiedesarri ed
out by preparing a chemcal strengthening solution in the formof a mxture
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thickness ofnhqt 989! &5a5YS bétcréaa?%dl. QY LhtheP tHE Yldsd substrates 100 having

been subjected 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



each surface |layer of each glass substrate 100 was about 100mto 200m The
gl ass substrates 100 havi ng been subjected to the chem cal strengthening
process were imrersed in a water bath at 20C so as to be rapidly cool ed,
and mai ntai ned for about 10 m nutes. Then, the rapidly cooled glass
substrates 100 were imersed in concentrated sulfuric acid heated to about
40C, so as to be cleaned. Further, the 6 ass substrates 100 having been
subj ected to the sulfuric acid cleaning were i Mmersed in respective

cl eaning baths of pure water and | PA (isopropyl alcohol) in turn so as to be
cl eaned. An ul t r 26anagnetio+diskapassppibstates 1@ olere Ipteveidnig daahiof f8yr per f or m ng
the first |apping process, the cuffing-out process, the end face polishing
process, thases@00dthedppr ngses 26 were steckedr and arfulstymokadinginag 20 ng
processes, and the chem cal strengthening process as described above, there
wer e obt ai meade hbam Bhiminsnvlerminatefimhves sealgddn aydegagsedistatei therelyy ass
substrates 100. (7) I|nspection Process Snoothness inspection was conducted
for the nuifarmgingfapackage@ tHen, aresond packaaingi 2k mgidesef asplastie at es
100. Using an apparatus such as a surface defect detection apparatus (AO
Aut omat i ¢ dimniveas seaed dt aidagpseed slate etherdram dhe oglsidaekthamnackage 212 he

I nspection process irradiat %s Ii%ht gnto the nagnetic-disk glass substrate
100, measurtBerebydopping& dowrlePaskagr €ddity and di spl acement of Ii ght
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200 were stackidnadReifg bag32P88 KRGL I LAbvelE 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



made of an alumnumlam nate filmwas sealed in a degassed state, thereby
form ng a package 212. Then, a second packagi ng bag 220 nade of a plastic
filmwas sealed in a degassed state further fromthe outside of the package
212, thereby form ng a doubl e package 222. The doubl e package 222 in which
the gl ass substrates 100 were placed in_the cases 200 and doubl e packaged
with the first packagi ng bag 210 and thé8 second packagi ng bag 220 as

descri bed above is shipped fromthe glass substrate manufacturing plant and
transported to the magnetic disk manufacturing plant by a ship, an

ai rpl ane, gldgsadubstiates bepddkaged () therabavk 3oboesddsoC &5 FidX7, tieddablel e
package 222, the second packagi ng bag 220 serving as the outside packagi ng

bag was unpackaged2? beingthisiembiodiment arabthe sihglegiackage22riwindga package
212. This predeterm ned roomis adjacent to another roomand the air flow

i s direct edomparativé sxarhplerweeoleft(standisg imaihob aotl Humeid (FOXCIE60&sRIHNed room
and the other roomis omtted). The first packagi ng bag 210 of the package
212 was unpvkageent fortshdaysoama theroibven nubhber aftgerticles adhedngdp ieeglasso t he
predeterm ned roomand to the clean roomin which the production line is
provi ded, \suefases waseccainted usingitbe sydaee detatt detentionapparatus dOSAH10)ar d t he
predeterm ned room (11) Transfer-in Process In order to performa film
fornmi ng pr @98y (measyemeand wasgrifaraadfpel 80 @lass sibsiialesfos @geht-atAs 2100, the
gl ass substrates, 100 placed in the cases 200 were transferred, into the

cl ean r oomrepylf. Jaeredsobseniad El?)ar\ﬁffé’%n‘f%@ thesoudt pymber pheattigtespr ovi ded.

[Eval uat i o), A dgsctinti onew 1o fe Bhemid) sd Bl iosnesiv bxbimote
(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



gl ass substrates unpackaged by the above processes. In Fig. 7, the double
package 222 being this enbodi nrent and the single package 212 being a
conparative exanple were left standing in a hot and hum d (50C 60%RH)
environment for 5 days and then the nunber of particles adhering to the

gl ass surfaces was counted using the syrface defect detection apparatus
(OCSA6100) again (nmeasurenent was perforﬁed for 100 gl ass substrates for
each). As a result, there is observed a clear difference in the count
nunber of particles between this enbodi nent (doubl e packaging) and the
conpar at i vaeehsiodl seope Sf ik envEtioagi ng) and there is obtained a result where
the former shows higﬁ superiority as the packaging quality. (12) Magnetic
Di sk Manufacturing Process (FilmForm ng Process) This process is
characterized by performing a filmformng process of formng at | east a
magnet i ¢ | dpdustdal Apwlicabflity he nagneti c-di sk gl ass substrates packaged using
t he above package. On each of both surfaces of each of the glass substrates
100 obt ai ned t hrldugmvention icapplicaglentst & pdckage fona nmagoéticdiskigiasspr ocesses
descri bed above, an adhesive |ayer of a Cr alloy, a soft nagnetic |ayer of
a CoTaZr - grssupstratg, lcopagaeticdigkrglasssubstirate pagkaging smethed) and adnagnetic
recording layer of a CoCrPt-group alloy, a protective |ayer of hydrogenated
carbon, andligk mapufaguiingymethgdr of perfl uoropol yether were fornmed in this
order, thereby manufacturing perpendicular magnetic recording disks. This
structure is one exanple of the structure of a perpendi cul ar magnetic disk.
Magnetic |ayers and so on may be fornmed as an in-plane magnetic disk. Wile
the preferred enbodi nent of this invention has been described wth
reference to the acconpanying drawings, it is needless to say that this
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



claims and it is readily understood that those exanples also belong to the
19 technical scope of this invention. Industrial Applicability This
invention is applicable to a package for a magnetic-di sk glass substrate, a
magneti c-di sk gl ass substrate packagi ng nethod, and a magnetic disk
manuf acturing nethod. 20 CLAIMS 1. A package for a magnetic-di sk gl ass
substrate, conprising: a case for placi therein one or nore nagnetic-di sk
gl ass substrates, a first packaging bag that is nade of a netal |anm nate
filmand seals said case in a degassed state, and a second packagi ng bag
that is nade of a plastic filmand se@LAIM® a degassed state said first
packagi ng bag further fromits outside. 2. The package according 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 obt use andl eA gackapge fpoa keagnedicalisiiglags tsabsiraiepcamprisihg: wher ei n sai d
first packaging bag conprises a polyethylene film an alumnumfilm a
drawn nyl on fil g case far plasingdhiteie vactasmagre: mapaetic-tiskrglass subsirateskage
according to any one of clains 1 to 3, wherein said first packagi ng bag has
a water vapor pe@rfissifagkeging bag that ipmagdayof @ metal aminaterfin gadieggés accor di ng
to any one of clains 1 to 4, wherein said first packagi ng bag has an oxygen
per neabi | | S9idfase in@degassedystate. peds. 6. The package according to any one
of claims 1 to 5 wherein ls(ai_d first Packggi ng tia . has a Iight-_shi el di ng
property. a second packaging bag that is made of a plastic fiim and séals 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
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7. A magnetic-di sk gl ass substrate packagi ng nethod, conprising: placing
one or nore magnetic-di sk gl ass 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 nade of a plastic
filmand sealing said first packaging bag further fromits outside with
sai d second packaging bag. 8. A nagnet?l di sk manuf acturing 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 film
form ng st eacRagé attdrathgiio aripche af RGNSt ite 6, anar on  said gl ass substrate.

performing a film forming step of forming at least a magnetic layer on

said glass substrate.



