METHOD OF SUPPORTI NG MANUFACTURE OF A MAGNETI C DI SK AND METHOD OF
MANUFACTURI NG A MAGNETI C DI SK Technical Field This invention relates to a
met hod of supporting manufacture of a nagnetic disk and a net hod of

manuf acturing a magnetic di sk. Background Art In recent years, the

I nformation recording technique, particularly the magnetic recording

techni que, has renmarkably advanced foll ow ng the devel opnent of information
technol ogy. Wth 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 nedia such as HDDs (hard disk drives)

bei ng one of METHOBIDEISUPPORTINGMIANUEACTURE OFA MAGRETIC TISKSAREL r at es
t hat have conventionally been wi dely used. Further, follow ng the increase

in density of the naMETHOD ©@EMANUFACHIRINGLFMAGNETFIC DIBKads have al so
shifted fromthin filmheads to nmagnetoresistive heads (MR heads) and gi ant

magnet oresi stive heads (GVR heads), wherein the flying height of a nagnetic
head from a substrate has reduced to about 20nmto 5nm There are instances
where such a magnetic head nounted with a nmagnetoresistive effect el enent
causes, as its inherent failure, the head crash failure or thermal asperity
failure. SilteehbnicabBield ail ures occur due to minute irregularities on the
surface of a magnetic disk, the surface of the magnetic disk is required to
have extremel y hildts irvestion relatastessmethpd of suppesting manyfagtaresofsabstrate for
such a magnetic di sk attaching ing:)ortance to the snpot hness and fl at ness as
descri bed dBadreticdisk apda @ﬁihﬂ?ﬁ?dﬁaﬁﬁﬁ%&ﬂ'ﬂgﬁ 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
of the magnetic disk is required to have extremely high-level smoothness and

flatness.



adhesion of particles due to dust or the like to the surface of the gl ass
substrate. This is because if a magnetic layer is formed on a gl ass
substrate with adhering particles, convex defects containing the particles
are formed on the surface of a nagnetic disk to cause the head crash
failure or thermal asperity failure. Therefore, the operation of formng
magnetic | ayers on the surfaces of glasé2 substrates is normally carried out
in a clean room Herein, there arises a problemof particles that adhere to
the gl ass substrates while transporting the nmanufactured gl ass substrates

to the clean room glags sbSratetfbNSuSH & naghar! Aisk aftadiing impeRanéd® the
manuf actured gl ass substrates are, for exanple, placed in a contai ner and

doubl e packsgssthnesrand flhtriest asaddertbad abage hatescomtanimativicdaedhypag, and

thereafter, delivered to a magnetic di sk manufacturing plant equi pped with
the cl ean ramhesioresf pattiges diiefariistoiinexike todhe Batfaoe ofthe glass isabstrate.
Publication (JP-A) No. H11-157591 (Patent Docunent 1)). In this event,

si nce the glhisss bedmisedf a snagnetisdayerds formecdhen poglass suisthatg with adheringpssi bl e
to prevent invasion of particles or foreign matter into the packagi ng bags.
Furt her, t lparticlasscaryen defegis containing diven pgdiclast angrfotroad ionghe surfaaeiofiat i on of
gl ass substrates during transportation by the use of a packaging bag nmade
of a mat er iraagnetis digk orpaese the raceiasbdailyre nifheraal aspeahfdingd Pat ent
Application Publication (JP-A) No. 2001-24Q0178 (Patent Docunment 2). In

Pat ent Docuthafefose, thepperations of formaingamagsets [aygrs op dh& sydacespigiashi th a
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transportatl o factured glass substrates to the clean room.
For preventing such adhesion of particles, the manufactured glass
substrates are, for example, placed in a container and double packaged with a
first packaging bag and a second packaging bag, and thereafter, delivered to a
magnetic disk manufacturing plant equipped with the clean room (see, e.g.
Japanese Unexamined Patent Application Publication (JP-A) No. H11-157591
(Patent Document 1)). In this event, since the glass substrates 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 technique of preventing
contamination of glass substrates during transportation by the use of a
packaging bag made of a material, for example, as described 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 59/m2 -day or less, thereby preventing degradation of the main

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

Disclosure of the Invention:



as in Patent Docunent 1 or Patent Docunent 2, there is a possibility that
the glass substrates are contam nated when unpackagi ng t he package and
transferring the glass substrates into a clean room There are instances
where the packaged gl ass substrates are transported by a ship, an airplane,
atrain, or the like and thus are disposed in a space with much dust or
exposed to the open air, and therefore,”’particles or foreign matter adheres
to the packaging bag during delivery. There is a possibility that the gl ass
substrates protected from the contam nation during transportation are

cont am nat ed W t IHewéVerpanlyiby dsvising the patitiging hethd® Huting ran8pofat@n room
In a magnetic di sk manufacturing process, cleaning is first carried out as

a gl ass sulsg indRateneDetumegt ®pe FatertrDodiment ) therd it dpoesdilsitity thatihieder ed
that there is no big problemeven if the particles are adhering to the
unpackaged glatsasshstidies aea eshtahionated whexvenpadkagng thleqmuokageiamdcarri ed out
in the receiving operation, it is not possible to renove all the particles
and, thus, transférsingdhe igtdssssubstiates intp arciearn toenbe gl mererareanstahcesyehere
amount, the anmount of particles that remain on the substrate surfaces al so
i ncr eases. thampaskaged g&se substiates are tpanspodedibyya shigt an lairpfane; adrais, efdher i ng
to the substrate surfaces damage the substrate surfaces in the cleaning.
Mor eover, ebedikead thys ave dispesed it awpacegfitiomych dustrsgxpasedie theke t hat
have not conventionally been a problemare becom ng unaccegt able in terns

of a furt hetParalr.angehPreipee Haicies aeleseiop melkiAharee e thapackagingbagngl v,
n ot m OITOPINEBe cothen e #RGsSPHE et the Bless SuBRralE dplecion 1RD ae.
e B 055 0ok o bt o B ePERed Wit Boesl oot 2he
i ske by preusspfE et ) B PRRUROR Ter “From aanering to glass o
substrates just QaTOHGgnetic disk manufacturing process, cleaning is first carried out

as a glass substrate receiving operation. Therefore, it has been considered

that there is no big problem even if the particles are adhering to the unpackaged

glass substrates. However, even if the cleaning is carried out in the receiving

operation, it is not possible to remove all the particles and, thus, if the particles

adhering from the beginning are large in amount, the amount of particles that

remain on the substrate surfaces also increases. Further, there is also a

possibility that the particles adhering to the substrate surfaces damage the

substrate surfaces in the cleaning. Moreover, even small convex or concave

defects (cracks) or the like that have not conventionally been a problem are

becoming unacceptable in terms of a further increase in recording density

toward the future. Accordingly, it is not possible to form smooth magnetic

layers on the glass substrates in a film forming process and thus the yield rate

of magnetic disks as final products decreases.

In view of the above problems, it is an object of this invention to provide
a magnetic disk manufacture supporting method and a magnetic disk
manufacturing method that can improve the yield of magnetic disks by

preventing dust or foreign matter from adhering to glass substrates just before



4 transfer into a clean roomand thus by form ng magnetic | ayers on the

gl ass substrates not contam nated with particles. As a result of diligently
studying a particle or foreign matter renoving nethod in an unpackagi ng
process, the inventors of this application have found that, by inproving an
unpackagi ng net hod just before transferrjng doubl e-packaged gl ass
substrates into a clean roomand the environnent of a roomwhere the
unpackaging is carried out, it is possible to prevent adhesion of particles
or foreign matter to the glass substrates just before a filmformng

process t o ttdisfeatintd ® cleapmooimana ¢ngt hefdrawey magnetib taydireos thelgkdgsat es in
the filmformng process and thus to inprove the yield rate of magnetic

di sks as fsubstrafmsotbiciontaminatdthwith panticléss conpl ete this invention. In order
to solve the above problens, a typical structure of a magnetic disk

manuf act ur e suppdig a ngsuteofdiligentlystddying agarticle drrioreign ovaties refinovimg magneti c
di sk manuf acture supporting nethod for supporting manufacture of a nagnetic
di sk that imethadinantunpatkaginm piosess dhe nveniis gf s apphcaticat kavkoiobind
packaged with a first and a second packagi ng bag, characterized by

conpri si ng that, byimprempg eraiipagkagiog reethod just egransdemringst packagi ng bag
in a first room a second unpackagi ng step of unpackagi ng the second
packagi ng bigyblerpackagedogiass substratgs infota elaan spomrang e esvionmestef @i ng t he
magneti c-di sk gl Eg%‘e substrate into a, c| eatn_ L oom gnerei nan ajr flowis

directed f iR WECKEHNPACEBGINIdRARHIacHHY it IS PSRk tppreyrNt@dhesion of
e e s B s ST IASE SRS RRupelol A Bt oy o oo
bag 1 t he RBPes e BRrE ol AR oatt THRdE e P 98t Shotidir i Hiscer
brought i ntfﬂmtfgﬁnﬁlﬁcﬁ’rggeééjgﬂa g ff)qH‘fb‘?gve E{é%sfa"rfa‘?e of magnetic disks as

final products, and have come to complete this invention.

In order to solve the above problems, a typical structure of a magnetic
disk manufacture supporting method according to this invention is, in a
magnetic disk manufacture supporting method for supporting manufacture of a
magnetic disk that is manufactured from a magnetic-disk glass substrate double
packaged with a first and a second packaging bag, characterized by comprising
a first unpackaging step of unpackaging the first packaging bag in a first room, a
second unpackaging step of unpackaging the second packaging bag in a
second room, and a transfer-in step of transferring the magnetic-disk glass
substrate into a clean room, wherein an air flow is directed from the second
room toward the first room in the first unpackaging step and the second
unpackaging step.

With this structure, most of particles or foreign matter adhering to the
outside first packaging bag during transportation can be removed when
unpackaging the first packaging bag in the first room and thus the amount of
particles or foreign matter brought into the second room is reduced. Therefore,
as compared with the case where the first packaging bag and the second

packaging bag are unpackaged in the same room, it is possible to reduce the



as conpared with the case where the first packagi ng bag and the second
packagi ng bag are unpackaged in the sanme room it is possible to reduce the
5 amount of foreign matter or particles finally brought into the clean
room Further, by directing the air flow fromthe second roomtoward the
first room it is possible to prevent the particles or foreign matter
scattered in the first room fromenterithg the second roomand to prevent
adhesi on of the dust or foreign matter to the inside second packagi ng bag
still packaging the glass substrate. By unpackagi ng the second packagi ng

bag, pr ot eciradumgstiforigrasiatter on pafticldsfinallydroughtiihicstheedies roar. t he second
room just before the clean room the nunber of particles that adhere to the

gl ass substFutherj sy dirgetirg therdit fow éebne thie sddumdedoorretowardithe finstsopas dtiibl e to
i nprove the yield of magnetic disks. Another structure of a nmagnetic disk
manuf act ur passiieta preyenttheophartiakesardomign matter scatteredtin dme fisst rooma magneti ¢
di sk manufacture supporting nethod for supporting manufacture of a nmagnetic
di sk that ifsomeentéring inessecondaoon amdyteepievedt adtheﬁiarssf thebdwstaordordigo| e
packaged with a first and a second packag |nﬁ characterized b
conpr i si ng mattertorthanpside sgrerd paekaging bag st lpagkawnghree glasstswatraégi ng bag
in a first room a second unpackagi ng step of unpackagi ng the second
packagi ng HAjuNPAGKagiDiNe sesond rackadingrags Peeteried agaipstaidhesianeidhei ng t he
magnet i c-di sk gl ass substrate in cl ean room _wherein a pressure |n t he
second roonqslf%?’hﬁ'%manﬁﬁédné %P@%@ﬁ@qnﬂrll{#ﬁ@e qredpe c °°W tthe N
structure, i si,ble to ner.at e ai.r . f OM/dIr from the second
¥ oom t ovie ooft%f s Tt agbere ey 'ar«%sa%%"%eé%falsag@aa auged hecones
possi bl e t ent re| tter ttere he first room
poss: bl e, TREENSALH BRHAHEL 5eBbid RLRHEDYTHe FRICPbhEsti b, |
preferable t hat tK‘r?otﬁéF sthhQUrPSt Qﬁfé%'n%‘iu?‘?r é%ymanﬂr%’&turg%dagohﬁ% IIn%fhod t
according to this invention is, in a magnetic disk manufacture supporting
method for supporting manufacture of a magnetic disk that is manufactured
from a magnetic-disk glass substrate double packaged with a first and a second
packaging bag, characterized by comprising a first unpackaging step of
unpackaging the first packaging bag in a first room, a second unpackaging step
of unpackaging the second packaging bag in a second room, and a transfer-in
step of transferring the magnetic-disk glass substrate into a clean room,
wherein a pressure in the second room is higher than a pressure in the first
room.
With this structure, it is possible to generate an air flow directed from
the second room toward the first room. Therefore, as described above, it
becomes possible to prevent particles or foreign matter scattered in the first
room in the first unpackaging step from entering the second room.
It is preferable that the air flow be generated by a fan. Using the fan, it
is possible to forcibly generate the air flow directed from the second room
toward the first room.
It is preferable that the pressure in the second room be set higher than

the pressure in the first room by pressurization using an air compressor



IS possible to forcibly generate the air flow directed fromthe second room
toward the first room It is preferable that the pressure in the second room
be set higher than the pressure in the first roomby pressurization using
an air conpressor 6 (conpressor). By setting the pressure in the second
roomto be higher than the pressure in _the first roomusing the air
conpressor, it is possible to generate tthe air flow directed fromthe
second roomtoward the first room It is preferable that the pressure in
the first roombe set |lower than the pressure in the second room by
pressure rddombressonsi ng a pressure reducer. By setting the pressure in the
first roomto be |ower than the pressure in the second roomusing the
pressure reducer By setting s pidsisare in thersecahd rotm taitre hijhenthdinrtbet ed fromt he
second roomtoward the first roomas descri bed above. In order to solve the
above problpressure imthgfitst coamnsisingathef aic compressonst isqubsaibie talgegerate the s
invention is characterized by performng a filmformng step of formng at

| east a madgieliow dirggled frarerthe seaemdiseoratowats thiefirst rogpst rlisepreferphtekaged by
t he magneti c di sk manufacture supporting nmethod descri bed above. The

const i t uentthablhpdiesswedn dhe fiest scgndeasetdewenthasdhepigssirenn these¢tthni cal

| dea of the nagnetic disk nuf act ure supporting nethod descri bed above are
al so appli da8 !Brﬁérﬁﬁj{@‘% UgIng@ RERRSMER IRAYSEE net hod. According to this

ot hod and & magBt NS SAE RERSHER MBS0 bt FrtterdBAN (i PESURET yi el d-
o TRnet | g8 Lo LT R el RO N g BBl BTN 4L, 0 o
magneti ¢ | g Gir@leh Hord 4R Se OHP IO Ewdld thE firdtFBbRPEE escribed above.
In order to solve the above problems, a magnetic disk manufacturing
method according to this invention is characterized by performing a film forming
step of forming at least a magnetic layer over a surface of the glass substrate
unpackaged by the magnetic disk manufacture supporting method described
above.
The constituent components and the explanation thereof based on the
technical idea of the magnetic disk manufacture supporting method described
above are alsc applicable to the magnetic disk manufacturing method.
According to this invention, it is possible to provide a magnetic disk
manufacture supporting method and a magnetic disk manufacturing method
that can improve the yield of magnetic disks by preventing dust or foreign
matter from adhering to glass substrates just before transfer into a clean room
and thus by forming magnetic layers on the glass substrates not contaminated

with particles.

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);



with particles. Brief Description of the Drawings Fig. 1 illustrates a gl ass
substrate for a magnetic disk according to an enbodinent of this invention,
wherein (a) is a perspective view and (b) is a sectional viewtaken al ong
line X-Xin (a); 7 Fig. 2Ais a perspective view for explaining a nethod of
pl acing gl ass substrates in a case; Fi 2B is a perspective view of a
state where a plurality of cases with | ass substrates placed therein are
stacked and adj acently disposed; Fig. 3Ais a perspective view showi ng a
state where the plurality of cases with the glass substrates placed therein

are packaged wi t Irigh ZA issd perspektivg viewdfag explaining 8 methadpsfridaciag ighassvi ew
showi ng a state where the plurality of cases wth the glass substrates

pl aced t hersebstrates ipactasged with a second packaging bag in addition to the
first packaging bag; Fig. 4 is a diagramfor explaining roons in which
unpackagi ng pr ofig s isoa petspectieel viewt of asthtEmhers ai plucality eficasesshiini ng t he
resul ts about the nunber of particles in an Exanple and Conparative

Exanpl es. I@haks substrates plaggd thereirhare stacked and adiasently disposadpr ef er r ed
enbodi nent of this invention will be described in detail with reference to
t he acconpanyi ng Fid-a¥ isga persipestive Migneshawiag a siptacwhete thenpluralily ofal ues, and
S0 on shown in th nmbodi nent are only for  illustrative purposes for
facilitati @Sﬁﬁ%&éﬁﬁrﬁ@w@st% Plaged thersinate packagsd Wlﬁh? Weled to limit
this invention unl ess otherw se specified. In this specification and the
dr awi ngs, BQI'BH&?Qhavi ng substantially the same functions and

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

Fig. 4 is a diagram for explaining rooms in which unpackaging
processes are carried out; and

Fig. 5 is a diagram showing the results about the number of particles in

an Example and Comparative Examples.

Mode for Carrying Out the Invention

Hereinbelow, a preferred embodiment of this invention will be described
in detail with reference to the accompanying drawings. Sizes, materials,
specific numerical values, and so on shown in the embodiment are only for
illustrative purposes for facilitating understanding of the invention and are not
intended to limit this invention unless otherwise specified. [n this specification
and the drawings, components having substantially the same functions and
structures are assigned the same symbols to thereby omit duplicate explanation
and, further, illustration of components not directly related to this invention is
omitted.

First, referring to Fig. 1, a glass substrate for a magnetic disk according
to the embodiment of this invention will be described.

The magnetic-disk glass substrate 100 has a disk shape with an inner



structures are assigned the sanme synbols to thereby omt duplicate
explanation and, further, illustration of conponents not directly related
tothis invention is omtted. First, referring to Fig. 1, a glass substrate
for a magnetic disk according to the enbodinment of this invention will be
descri bed. The magnetic-di sk gl ass substrate 100 has a di sk shape with an
inner 8 hole fornmed at the center therébf. Each of main surfaces 110 is a
region for recording/reproducing information and thus is substantially
snooth for allowing a recording head to fly thereover. The nagneti c-di sk

gl ass substhoid forAied AGRRICeptsF théRoiRi Bashbf arassuddéed MH isd tdgisefore as
I nformati on recordi ng/ reproduci ng regions, an end face 120 perpendicular to

the mai n syetecny/ehodeing ifemstiatafdors id JUbstantialiy esedttbfsrusiewiridie mai n
surfaces 110 and the end face 120, respectively. Since it may happen that

t he boundararegetdiegheatddo dydhémosed20 and each chanfered face 130 becones
unclear by a | ater-described end face polishing process, this enbodi nent

al so includes a ddeemapeetic-tisk giash $ulrstrate 008 mdmprisesdhamiain sdrfaaess 130 on
both sides thereof cooperatively formone curved surface. If particles or

f orei gn mattl8rthatiwilrsatve astimformatiprrecordingegrathsingsigigiansaas ergbface
particularly to the main surfaces 110 thereof, before a magnetic-disk film
formng pro rperdisular i fiemain pafaces tehmod dhwmferesbtacesni30he gl ass
substrate in the filmforn ng process and thus the yield rate of a nmagnetic
di sk as a finigEpossdRriveendbe sainsuripses 1P agdithe engface A2Qntespectively.

Fa. 2A i o SicefimaryBarer asine bgunern o mepBaRaNase p2) AMHEREH ped gl ass
substrate Cc%sé?nfg?le%efa%]é 1'%"0 Set.oio%’meés ﬁﬁc\:lliegpbfl 3 Iter-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 a
magnetic disk as a final product decreases.

Referring to Figs. 2A and 2B, a description will be given of a placed
state of glass substrates in cases. Fig. 2Ais an enlarged view of a generally
rectangular parallelepiped glass substrate case made of plastic, serving as a
container for storing glass substrates. A case 200 can accommodate 25 glass
substrates and the glass substrates 100 are stored in the case 200. A plurality
of cases 200 with the glass substrates 100 placed therein can be stacked as
shown in Fig. 2B.

Referring also to Figs. 3A and 3B, a description will be given of a
packaged state of the cases with the glass substrates placed therein.

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

substrates 100 placed therein are, in the state of being stacked as shown in Fig.



container for storing glass substrates. A case 200 can accommopdat e 25
substrates and the gl ass substrates 100 are stored in the case 200. A
plurality
stacked as
description will be given of a package?’) state of the cases with the g

substrates placed therein. The pluralit

of cases 200 with the gl ass substrates 100 placed therein c
shown in Fig. 2B. Referring also to Figs. 3A and 3B, a

of (four in this enbodi nent)

200 with the glass substrates 100 placed therein are, in the state of

stacked as shown in Fig. 9 2B,

gag 220 i n 2B)&ehlingly packagedithiaseodnarpaukaging bay 200 irethecfotrarafiarg
egassi ng,
package 22alursirsealamigbie filecwhie gerfotrhing dégassingathexgby fprniiag addckiaget he
formof a plastic filmin the state where degassing is performed or n
per f or med, 22@estwiwn indrigi 34. a doubl e package 212 shown in Fig. 3B. This
plastic filmmay be, for exanple, polyethylene. Al though the gl urality

cases 200 are paJR@g%aﬁernthBH@Qkﬁge@ZaﬂS5@8”@9&9&@?@9&1 Wlthlﬁfys

thereby form ng a package 222 shown in Fig. 3A. Thereafter,
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packagi ng may be carried out per case 200. Next, a description will be
of a magnethia® &k thedemaef arréastwﬂrpumthﬁgta’@mhﬁieéﬂ@-@asanggs perfprmed

enbodi nent .
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di sk
pl ant,
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Next, a description will be given of a magnetic disk manufacture
supporting method according to this embodiment.

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.

Fig. 4 is a diagram for explaining rooms in which the unpackaging
processes are carried out. The film forming process is carried out along a
production line provided in a clean room 330. A room adjacent to the clean
room 330 is a second room 320 for unpackaging the second packaging bag and
a room adjacent to the second room 320 on the side opposite to the clean room
330 is a first room 310 for unpackaging the first packaging bag.

The double-packaged glass substrates 100, i.e. the double package
212, are transferred into the first room 310. Then, the outside first packaging
bag 210 is unpackaged in the first unpackaging process, thereby forming the
package 222 packaged only with the second packaging bag 220. This
package 222 is transferred into the second room 320 where the second
packaging bag 220 is unpackaged in the second unpackaging process.

Thereafter, the glass substrates 100 are, in the state of being removed of the
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room 330 is a second room 320 for unpackagi ng the second packagi ng bag and
a room adj acent to the second room 320 on the side opposite to the cl ean
room 330 is a first room 310 for unpackagi ng the first packagi ng bag. The
doubl e- packaged gl ass substrates 100, i.e. the double package 212, are
transferred into the first room 310. Th?ﬂ’ the outside first packaging bag
210 is unpackaged in the first unpackagi'mg process, thereby formng the
package 222 packaged only with the second packagi ng bag 220. This package
222 is transferred into the second room 320 where the second packagi ng bag
220 i s unpasdckggingi bagshend placed initheackses 200, pravctssed infd theealehrmrootnhe gl ass

substrates 100 are, in the state of being renoved of the 10 packagi ng bags
and pl aced 330 inrelatersdesc2ibed ttansferfinprecessnt o t he cl ean room 330 in a
| ater-described transfer-in process. Wth this configuration, even if
particles or foraiNih thiatcoofigudtion exen if pattiotes or foreiga chatigmaphesimg2e0 i s
scattered in the first room 310, since the second packaging bag 220 is
unpackaged tha firsidoackaging hagdi B moscattered inplhedirsl rworp 319 yneatheasieenricdon of
the particles or,foreign matter to the glass substrates 100 when
unpackagi ngPadkagiedmaeiZ AR iscanrpackagad inthe sewandheom 32@.dbistprssédeddd room
320 is provided between the first room 310 and the clean room 330, it is
possi bl e t PTEveNtArhesiRugh the rRarticlas opfareion raatter tortheglass swhstates APB ¢ he
clean room 330. Further, in Fig. 4, a fan 340 is provided in the first room
310750 1 haowish unpathadig 1he sresiiddokdnpdhac a2l oi Bthereses e Serend | of
room 310 to the tside.to ., there ayse t Lr.to flowfro e .second
Foom 320 1 HeB AT IS mEvidedrnash the FRSan g fana b b8 bam g g ° o
flow direct . 1.0 - ; | e even if
t he particl rg%sjjﬂrlé’?%bg@geﬁ?@a%g & aghgﬁg%él%gg{ ﬁjéé'gﬁ irﬁé{t&bg&q@%} Cﬁ%g ag 210 is
scattered “gohh§3éjrst room 310, it is possible to reduce
Further, in Fig. 4, a fan 340 is provided in the first room 310 so that an

air flow is generated by discharging the air in the first room 310 to the outside to

thereby cause the air to flow from the second room 320 into the first room 310.

In this manner, by generating the air flow directed from the second room 320

toward the first room 310, even if the particles or foreign matter adhering to the

first packaging bag 210 is scattered in the first room 310, it is possible to reduce

invasion of the particles or foreign matter from the first room 310 into the

second room 320.

The fan 340 is provided in the first room 310 in this embodiment, but

may be provided in the second room 320 or in each of the first room 310 and

the second room 320. Further, as another means for generating the air flow

described above, there is cited a method of providing a difference between the

pressure in the first room 310 and the pressure in the second room 320. In

this event, the pressure in the second room 320 is set higher than the pressure

in the first room 310. As a method of providing such a pressure difference,

there is cited a method of increasing the pressure in the second room 320 using

an air compressor or a method of reducing the pressure in the first room 310

using a pressure reducer.



I nvasi on of the particles or foreign matter fromthe first room 310 into the
second room 320. The fan 340 is provided in the first room310 in this
enbodi ment, but my be provided in the second room 320 or in each of the
first room310 and the second room 320. Further, as another neans for
generating the air flow described abovg there is cited a nethod of
providing a difference between the pre lure in the first room 310 and the
pressure in the second room 320. In this event, the pressure in the second
room 320 is set higher than the pressure in the first room 310. Asa net hod
of providing suclAsadesosibedrabotef deterding, to thd enagrieticalislechanufedtingd of

I ncreasing the pressure in the second room 320 using an air conpressor or a
nmet hod of rsegporting mbthodr afdkisrembaoditient f it isspossiletd peevand iadbesioprafssur e
reducer. 11 As described above, according to the magnetic di sk manufacture
suppor t i ng pastidies ooforeignsmatidiotdi therglass substrates i theeinpackagingmroeesdsesi on of
particles or foreign matter to the glass substrates in the unpackagi ng
processes anddurthet teeprevenpingasion af pastidles ooforeigntrattersintsr thieorleamnoomt t er
into the clean room Therefore, by form ng snoboth magnetic |ayers on the

gl ass substihgrefore, by feeming smopth maggem lﬁyeﬁon ithe l@@é@bsmwu ipitee t o
inprove the yield of magnetic disks. | ) Hereinbelow, a description
will be gi \f@ﬁ forming ES?%’iﬁ & I%ﬁﬁ?ﬂﬂesapoﬁﬁi@ﬁé?|"BPH?V§kthﬁEVi'ﬁ|ﬁz9(f,lmlﬁgé"%'Gpport| ng

met hod and magneti c di sk nmanufacturing nmethod to which this invention is

appl i ed. ‘i c-di sk glass substrates 100 and magnetic di sks are
nanufactur?g gnetic di sks having a predeterm ned shape, such as
0. 8-inch di % ner di ameter 6mm outer dianmeter 21.7mm thickness 0.381

mm), 1.0-inch di ﬁ-lféremb%%%, adﬁgg@rfp?i%nme given of an Example about a

magnetic disk manufacture supporting method and a magnetic disk
manufacturing method to which this invention is applied. Magnetic-disk glass
substrates 100 and magnetic disks are manufactured as magnetic disks having
a predetermined shape, such as 0.8-inch disks (inner diameter 6mm, outer
diameter 21.7mm, thickness 0.381mm), 1.0-inch disks (inner diameter 7mm,
outer diameter 27.4mm, thickness 0.381mm), or 1.8-inch magnetic disks (inner
diameter 12mm, outer diameter 48mm, thickness 0.508mm), or may be
manufactured as 2.5-inch disks or 3.5-inch disks.
(1) Shaping Process and First Lapping Process

In this Example, 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 giass, use was made of a



outer dianmeter 27.4nmm thickness 0.381m), or 1.8-inch magnetic disks (inner
di aneter 12mm outer dianeter 48mm thickness 0.508mm), or may be

manuf actured as 2.5-inch disks or 3.5-inch disks. (1) Shaping Process and
First Lapping Process In this Exanple, as a material of glass substrates
100, there can be cited sodaline glass,.alumnosilicate glass, borosilicate
gl ass, crystallized glass, or the |i keﬂZAm)ng them the alumnnosilicate
glass is preferable. Since the alumnosilicate glass can obtain snoot hness
and high rigidity, the nagnetic spacing, particularly the flying height of
a magnet i ¢ gessdfor ehemiczal s&éng&h@nn‘? e OthkeatHan theuitdee predsirg, diskishgsad | cat e
gl ass can obtain high rigidity and strength by chem cal strengthening.
First, nol treagreeticndisio gldsiscabstrgtesstO0nmayfher obtdineadt sy euttihg therhaqt, ining di r ect
pressi ng using upper, lower, and drum nolds, thereby obtaining an anorphous
pl at e- | i ke apgraredstonies, ftdme assheet glass| foraed byladewndrasy methohdeadload 12 gl ass
for chem cal strengthening. O her than the direct pressing, disk-shaped
magnet i c- diregthgtlas Asshesiuninesilicae glags. seokammaste dfya chemioca t hem out

using a grindstone, froma sheet glass fornmed by a downdraw nmethod or a
float met K@Ngikening:glass ¢optaining cas gain gemponse S\A@;@ﬂ&ﬂ& to 7 Swtbheni cal
strengt hen| ngqgl ass_cont ai ni ng% as_mai n conponents, (2 58 to 75wt %
AL12CB 203 49 2P0, Li2Q tptor tiwte. %{PﬂjNﬁaQo“OMQ\@Vasvw% Then, | apping
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mechanism with the use of alumina-based free abrasive grains. Specifically,

the lapping was carried out by pressing lapping surface plates onto both

surfaces of the plate-like glass from the upper and lower sides, supplying a

grinding fluid containing the free abrasive grains onto the main surfaces of the

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

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 peripheral 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



grinding fluid containing the free abrasive grains onto the main surfaces of
the plate-like glass, and relatively noving themto each other. By this
| appi ng, there was obtained the glass base nenber having the flat main
surfaces. (2) Cutting-Qut Process (Coring, Form ng) Then, the glass base

menber was cut using a dianond cutter, ereby cutting out disk-shaped
gl ass substrates fromthe gl ass base nefber. Then, using a cylindrical
dianond drill, an inner hole was forned at a central portion of each gl ass

substrate, thereby obtaining annul ar glass substrates 100 (coring). Then,

grindi ng warocasl ascd previbusprocess icah yedlentovid incrivanod, suithett itisedopiey al  end
faces 120 using dianond grindstones, thereby carrying out predeterm ned

chant er i ng ppkeibig fwgdompidle SsubedqmanmdhshlﬁgqnesessTdsfethe msia@wifdcepdin0g was
applied to both main surfaces 110 of each of the obtained gl ass substrates
100 in theisarshortetimer as in the first lapping process. By performng this
second | apping process, mnute irregularities fornmed on the nmain surfaces
in the cut{#ngndiraceRulisbingdrrosesend face polishing 13 process as a

previ ous process can be renoved in advance, so that it beconmes possible to
conpl ete a subsedtient ower periphgrabend dace polistieg phithe glass adksirates 100n a short
time. (4) End Face Polishing Process Then, outer peripheral end face

pol i shi ng Ma&%rlgﬂgyé Sfipsdt the end fages W@@rlﬂd@ﬁemnﬂm%hedm@r thd faces
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singl e-waf li]noel h%h: %gngﬁowance becomes large. Therefore, use may be made of,

for example, a single-wafer polishing method.

Subsequently, the chamfered faces 130 were mirror-polished. By this,
the difference in surface roughness of the chamfered faces 130 of each glass
substrate 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



Subsequently, the chanfered faces 130 were mirror-polished. By this, the
difference in surface roughness of the chanfered faces 130 of each gl ass
substrate 100 over the entire circunference fell within the range of 0.001 m
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 gl as 4substrates 100 were finished to a
mrror surface state that can prevent precipitation of sodi um and

potassium In this Exanple, it has been described that the chanfered faces

130 were pbtéedwed THié first pblisiiing procsss mainty aitdd Rhedhovdosrarks or biraimsor der is
optional and it may be configured that the chanfered faces 130 are first

pol i shed andnidining ionethe miaihatefacé2d18rduripglthe abdve Tdpping prddessespelt to the
i nner peripheral end faces, it may be configured that a block is fornmed by
st acki ng a thisrfirst palishirtgeprpicess, thalmsainatudacean d0 slaefpelishied nsieg aer i pher al
end portions are simnultaneously polished using a brush roll. In this event,
as pol i shi npubte-aidewlighingraachise haxvingapanetary gesir mechanisme avitibthesisee
grains) containing ceriumoxide abrasive grains. (5) Main Surface Polishing
Process A fafrashardoesishnalighpr o deeriumexids alrastygrgrains wene usedasigli n surf ace
polishing 14 process., This first polishing process nainly ains to renove
cracks or sRQ“éﬁ'rﬁlQ matefd@l-ni ng on the nain surfaces 110 during the above

| appi ng processe this first the main surfaces 110

wer e polished usisrr"&J g'asﬁl8HB§@@§&@%§$&B&@’%&@%§%@ W&beﬁ@s@@ﬁam ary gear
mechanismw th the use of a hard resin pol.isher,. ri ym oxi de abrasive
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Then, a second polishing process was carried out as a main surface
polishing process. This second polishing process aims to finish the main
surfaces 110 into mirror surfaces. In this second polishing process, the main
surfaces 110 were mirror-polished using a double-side polishing machine
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 IPA (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



water, and | PA (isopropyl alcohol) in turn so as to be cleaned. Then, a
second polishing process was carried out as a nmain surface polishing
process. This second polishing process ainms to finish the main surfaces 110
into mrror surfaces. In this second polishing process, the main surfaces
110 were mrror-polished using a double-gide pol i shi ng machi ne having a

pl anetary gear nmechanismwth the use of®a soft resin foam polisher. As a
polishing material, use was made of cerium oxide abrasive grains finer than
t he cerium oxi de abrasive grains used in the first polishing process. The

gl ass subsior@éretd cHepniball steeriigieen thidestirearirfaged hﬂith?e??ﬁ@é sub&frateisi 10D, pr ocess
were immersed in respective cl eaning baths of neutra detergent, pure

wat er, and théinhiession axasl catied ibat in the staterwisereahetgtadsesblstatesi 100 Avere
ultrasonic wave was applied to each cleaning bath. (6) Chem cal

St r engt heniptageerincekaldghsm as db b hedd ab thedngndhfacesd20as applied to the gl ass
substrates 100 having been subjected to the above | appi ng processes and
pol i shi ng pr oces&ysperforming theninvaerssen pragese i the ohemeal strengtbeningy
preparing a chem cal strengthening solution in the formof a m xture of
pot assi um selutigneas desrribgd @boyediithimiianseand sadiun ionsan theystuface laerd cal
strengthening solution to 400C and preheating the cleaned gl ass substrates
100 to 3000f earl glassesubistigte ME0 greiseplacsrhby padivs ins and pelassinaniopslin
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strengthening process were immersed in a water bath at 20°C so as to be

rapidly cooled, and maintained for about 10 minutes. Then, the rapidly cooled

glass substrates 100 were immersed in concentrated sulfuric acid heated to

about 40°C, so as to be cleaned. Further, the glass substrates 100 having

been subjected to the sulfuric acid cleaning were immersed in respective

cleaning baths of pure water and IPA (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



the chem cal strengthening solution, respectively, so that the glass
substrates 100 are strengthened. The thickness of a conpressive stress

| ayer formed in each surface |ayer of each glass substrate 100 was about
100mto 200m The gl ass substrates 100 havi ng been subjected to the chem cal
strengt heni ng process were i mrersed in ?Smater bath at 20C so as to be

rapi dly cool ed, and nmai ntai ned for about®10 m nutes. Then, the rapidly
cooled glass substrates 100 were i Mmersed in concentrated sulfuric acid
heated to about 40C, so as to be cleaned. Further, the glass substrates 100
havi ng beelispdadgmentasf light teflectad from theanagheticedisk gtassesubstziteed 8@do i n

respective cleaning baths of pure water and | PA (isopropyl alcohol) in turn
so as to baeteriminaadhether arl notzekbering neatterna sonpave pdrtivn, enaltonverni ng bat h.
By performng the first IapPing process, the cutting-out process, the end
f ace pol i siponiprpexistss and evalustestne sulistiateysiatecess, the first and second
pol i shing processes, and the chem cal strengthening process as descri bed
above, ther8) Reckaghng Rregesst he flat, snooth, and high-rigidity magnetic-disk
gl ass substrates 100. (7) lInspection Process Snoot hness insgection was
conducted for th&drfaAanelin-diskalassisubstraters100 wese placeddy eachofdedk gl ass
substrates 100. in n .apparatus_such as surface defect detection
appar at us (GR8fS :zgitﬂr%‘n@?ifeugﬁﬁe@a?oq W§ffé§tlapg?§n Ryt inte a 8epo F*EMNDBur f ace
Anal yzer), .the inspection process.irradiates,|ight, onto {he magnetic-disk
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the form of a plastic film and sealingly packaged while reducing the pressure in

the first packaging bag 210, thereby forming a double package 212. In this

manner, by sealingly double packaging the glass substrates 100, the

permeation of water vapor or gas into the packaging bags is effectively

prevented so that it is possible to prevent the water vapor or gas from

contacting the glass substrates 100 and thus to maintain the quality of the glass

substrates 100 in an excellent state during delivery.

The double package 212 in which the glass substrates 100 were placed

in the cases 200 and sealingly double packaged with the first packaging bag

210 and the second packaging bag 220 was 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. Hereinbelow, a description will be

given of details of a magnetic disk manufacture supporting process and a

magnetic disk manufacturing process carried out in the magnetic disk

manufacturing plant.

(9) First Unpackaging Process

Of the double packaging bags of the double package 212, the first
packaging bag 210 serving as the outside packaging bag was unpackaged in

the first room 310, thereby forming the package 222. The first room 310 is



25 magneti c-di sk gl ass substrates 100 were placed in each of four cases 200
and the four cases 200 were stacked, put into a second packaging bag 220 in
the formof an alumnumlam nate film and sealingly packaged while

reduci ng the pressure in the second packagi ng bag 220, thereby formng a
package 222. Then, the package 222 was yt into a first packaging bag 210 in
the formof a plastic film and sealingl@ packaged whil e reducing the
pressure in the first packagi ng bag 210, thereby form ng a doubl e package
212. In this nmanner, by sealingly double packaging the glass substrates

100, the pelijassnt tetheofecunidabonnd and thasiriflowistdirected froagi the se@hd S
effectively prevented so that it is possible to prevent the water vapor or
gas from coomat20.ng the gl ass substrates 100 and thus to maintain the
quality of the glass substrates 100 in an excellent state during delivery.
The doubl e (parEecendUppackading Pro¢essgl ass substrates 100 were placed in the
cases 200 and sealingly double packaged with the first packaging bag 210

and the second pddiesgaosndipagkagngheag 220 phthe packagerd2gwas sinpadkagest is

manuf acturing plant and transported to the magnetic di sk manufacturing plant
by a ship, th@sarend eam 320t r dihe sasondieom 320 isrrdjacenide dhe fiest see@mrd 18t i on
will be given of details of a_ magnetic disk manufacture supporti.nghprocess

and a magrfdd to the Slearuioem 886 in whighy thedyedegtian ine srrovidedhwhawindhe ¢ di sk

manuf acturin lant. (9 i rst Unpagkagi Process. t he, doubl e packagi ng
bags of th@"gﬂfg'él'%gﬂééfﬁgﬁfgs@ﬁ,toE’Eéﬁﬁcg%‘{] “‘f?éa‘li%%?'ﬁgrﬁ‘é@ %1%3 serving as the
out si de pa N a s _unpackaged in the first room 310, thereby form ng
t he packagglfgg?a%?ﬁaég?ﬁg?eﬁsoom 310 is 17 adjacent to the second room 320

and the air f1ow i 3 qlrEHetfbnn’ S Bsimifg BPsbess W Bl magnetic layers on

the glass substrates 100, the glass substrates 100 placed in the cases 200
were transferred into the clean room 330 where the production line is provided.
[Evaluation]

A description will be given of effectiveness of this Example for glass
substrates unpackaged by this manufacture supporting process. The
effectiveness is verified in terms of the number of particles. Particles of 100
glass substrates were counted using a surface defect detection apparatus and
the average value thereof are indicated as "Number of Particles” in Fig. 5
referred to later.

Fig. 5 is a diagram showing the results of counting the number of
particles in an Example and Comparative Examples. Herein, the Example
represents a case where an air flow was forcibly directed from the second room
toward the first room using a fan, the first unpackaging process was carried out
in the first room, and the second unpackaging process was carried out in the
second room, Comparative Example 1 represents a case where the first
unpackaging process and the second unpackaging process were carried out in
the same room, Comparative Example 2 represents a case where no air flow
was generated between the first room and the second room, the first

unpackaging process was carried out in the first room, and the second



(10) Second Unpackagi ng Process The second packagi ng bag 220 of the package
222 was unpackaged in the second room 320. The second room 320 i s adj acent
to the first room310 and to the clean room 330 in which the production
line is provided, wherein the air flowis generated so as to be directed
toward the first room 310. (11) Transfer-in Process In order to performa
filmformng process of formng nagnetié | ayers on the glass substrates
100, the glass substrates 100 placed in the cases 200 were transferred into
t he cl ean room 330 where the production line is provided. [Evaluation] A

descri pti omunpakkading processobastieied oigne tise sécdrd okx any Cofrparathass
substrat es unpackaged by this manufacture supporting process. The

ef f ect i vendSample \Bereptesahts 8 dasevehere drhair flowhwas forciply diredted in fPar ti cl es of
100 gl ass substrates were counted using a surface defect detection

appar at us appositbédiractiorgde. frahuthet first maim toveandritie secerd asorhNusingra fan,
Particles" in Fig. 5 referred to later. Fig. 5 is a diagramshow ng the
resul ts of tbefirstiumpackaging precessfwasp aatried it in theafirsEreom) andittee Sz at i ve
Exanpl es. Herein, the Exanple represents a case where an air flow was
forcibly diunpeckaging Preeess was cakiedoathin thewaeepnchon.r st room using a fan,
the first unpackagi ng process was carried out in the first room and the
second unpackagi f¥ graeeisFigas, ascemparediwithihe pambeass oh gartistas inConpar at i ve
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out in the i{ iisrc%tnsfd%(r)ga th‘f’laﬂ,OI int&?m;s)grca?feg Elx%mple 1, since the first unpackaging

process and the second unpackaging process are carried out in the same room,

particles or foreign matter adhering to an outside first packaging bag during

transfer is scattered in the room in the first unpackaging process and, thus,

when an inside second packaging bag is unpackaged in the second

unpackaging process, the particles or foreign matter adheres to the glass

substrates. Further, it is also considered that if the room where the first

unpackaging process and the second unpackaging process are carried out is

adjacent to the clean room, the particles or foreign matter scattered in the room

and adhering to the second packaging bag is brought into the clean room.

As a cause of the number of particles being large in Comparative

Example 2, it is considered that since there is no air flow between the first room

and the second room, particles or foreign matter scattered in the first room in

the first unpackaging process is easily brought into the second room and,

therefore, it is not possible to sufficiently reduce the amount of particles or

foreign matter in the second room and thus the particles or foreign matter

adheres to the glass substrates in the second unpackaging process. However,

the number of particles is smaller than that in Comparative Example 1.

Accordingly, it is seen that, under the common condition of no air flow, the result

clearly becomes better by unpackaging the respective bags of the double



unpackagi ng process was carried out in the second room and Conparative
Exanpl e 3 represents a case where an air flow was forcibly directed in the
opposite direction, i.e. fromthe first roomtoward the second room using a
fan, the first unpackagi ng process was carried out in the first room and
the second wunpackaging process was carrjed out in the second room As shown
in Fig. 5, as conpared with the nunbers1%f particles in Conparative Exanple
1, Conparative Exanple 2, and Conparative Exanple 3, the nunber of
particles in the Exanple is extrenely small. As a cause of this, it is

consi der ed pabkage imtheapairate reemistaan by doing itMe ¢he Sameirbsm. unpackagi ng
process and the second unpackagi ng process are carried out in the sanme room

particles or fordhgmumbércsf peiticles iglargestin Qonsparative Exampie BagiAsa bag
during transfer is scattered in the roomin the first unpackagi ng process
and, thus, caukewof this,i siscalthesaic flow ipdireatgdrfprbdie fisst nopadkeged thensedmmdsecond
unpackagi ng process, the particles or foreign nmatter adheres to the gl ass
subst r at es rogm; pagiclesi or fogeigh sattasscatiereskinttha firstroomewhenmfissier e the first
unpackagi ng process and the second unpackagi ng process are carried out is
adj acent t dackagding &ag is soppckagedigraarded ondhe abflowyso aate dewsotathéred in the
room and adhering to the second packagi ng bag is brought into the clean
room As aS€508¢reem¢ nhdhalaiees: itys copsidemdthabsingg mestfd the pegigRs at i ve
Example 2, it .is considered that since thefe is . no air flow between the
first. roomfomian Mades seafigrerdo e fist foumeds biught e e seeonst raqm wheRd | n
the first roomira the first un ackﬁ I n g&;hocess 1,S easi(lél. brought into the
second roofd SGFPNd RAFkPAING LA isiunpac e‘% Priceond WIPACKAFIBAPIICeSSudce t he
anount of rticles .o fornelgp.natter Ln e ond room and thus the
particles E&gfg’cﬁﬁ@%# %a{’@cflgs gEIFPJ (8 maﬁ?rh%dr}bqrgggo g’{f’oggﬁatsggsﬁrﬂteﬁhe second
unpackagi n . narfj cl ' t hat
" Compar af e iles IR Ry 1o WRBeRHTR e (R horh Bt (R cdfodfon

condi tion GfisHbdndidérdd thaethkSatidies or foreign matter carried on the air flow
reaches the clean room adjacent to the second room on the side opposite to the
first room and thus the amount of particles or foreign matter in the clean room
increases.

From the above results, it is seen that, by directing the air flow from the
second room toward the first room, it is possible to prevent adhesion of particles
or foreign matter on the glass substrates after transfer into the clean room
where the production line is provided, i.e. just before the film forming process.
This makes it possible to form smooth magnetic layers on the glass substrates
in the film forming process and thus to improve the yield of magnetic disks.

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

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

manufacturing perpendicular magnetic recording disks. This structure is one



clearly becones better by unpackagi ng the respective bags of the double 19
package in the separate roons than by doing it in the same room The nunber
of particles is largest in Conparative Exanple 3. As a cause of this, since
the air flowis directed fromthe first roomtoward the second room
particles or foreign matter scattered ig the first roomwhen a first
packagi ng bag i s unpackaged is carried R the air flowso as to flowinto
the second room Therefore, it is considered that since nost of the
particles or foreign matter scattered in the first roomis brought into the
second rooraxanisia of thes SRGGtdreder perpthditilarl magnees diste d Magriehie lagsrend
unpackagi ng process, a |arge anobunt of particles or foreign nmatter adheres
to the gl asndshahmadebe formed s an isiplare magnetic diskow i s directed fromthe
first roomtoward the second room it is also considered that the particles
or foreign matterWbie thepgrederréd endiodirhibotof thisaobestidrheas bean describextj acent
to the second roomon the side opposite to the first roomand thus the
anount of paith refeeencertoftive acgompanying drawings, itlisneedlessito saythaidlis. From t he
above results, it is seen that, by directing the air flow fromthe second

r oom t owar dnvendian isgot ligdted therete. plbéssobvieus thatmeperson siilediintheartant i cl es
or foreign matter on the glass substrates after transfer into the clean room
wher e t he phitrftvasiausichanged gxamiptfsior modifief exampdes withimibersgoperafr ni ng
process. This makes it possible to form snooth magnetic | ayers, on the gl ass
subst r at es Claims ard itiis Rty Hndgryped dhal these exaapies 3lsp PelRIGtRdhe| e d of
magnetic disks.. (12) Magneti.c Di.sk Manufacturing Process (Film Form ng
Process) Ofe& @'ﬁgé?g%&%qgﬁr'@%@g?nof each of the glass substrates 100

bt ai ned h h f | qd f [
o ocess. descri ol TURNCTE SBRIERIEIS S ForHC dk mEPRr e Sep et
| ayer of 2 v EBERCLA L WRartl el AURASUHAY Fletha R @ per pendicul ar

magnetic rec



| ayer of a CoCrPt-group alloy, a protective |ayer of hydrogenated carbon

and a lubricating |ayer of perfluoropolyether were formed in this order,

t hereby rmanufacturing perpendicul ar magnetic recording disks. This
structure is one 20 exanple of the structure of a perpendicul ar magnetic

di sk. Magnetic layers and so on may be forned as an in-plane magnetic disk.
Wil e the preferred enbodi nent of this Rdvention has been described with
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 exagplggsor nodified exanples within the
scope of «clains and it is readily understood that those exanples al so

bel ong to the techn arignetioRiskahahifagtirs\seippbring btfod foy eupporings
applicable to a magneti c di sk manufacture supporting nethod and a nagnetic
di sk manuf ananufactureef hatdagidtic disthdE id mahufagtorssd fromli & nagnetit-alidikuglass
supporting nethod for supporting manufacture of a magnetic disk that is
manuf act ur exlibistrate doutzlg peckaged withg first and absstcoatpathabing heay; teged with a
first and a second packagi ng bag, the nagnetic di sk manufacture supporting
met hod charraageeticdigk pyarudagiure supgporting imethod shataciefizegl by epmpfisingpackagi ng
the first packaging bag in a first room a second unpackaging step of
unpackagi ng t he geliishunpachegingstepnf unpackagiog dhel firss packagitog Hagriarssfirst - i n
step of transferring the nagnetic-di sk glass substrate into a clean room
wherein an "f8PM.flow is directed fromthe second roomtoward the first

a second unpackaging step of unpackaging the second packaging bag
in a second room, and

a transfer-in step of transferring the magnetic-disk glass substrate into a
clean room,

wherein an air flow is directed from the second room toward the first
room in the first unpackaging step and the second unpackaging step.

2. A magnetic disk manufacture supporting method for supporting
manufacture of a magnetic disk that is manufactured from a magnetic-disk glass
substrate double packaged with a first and a second packaging bag, the
magnetic disk manufacture supporting method characterized by comprising:

a first unpackaging step of unpackaging the first packaging bag in a first
room,

a second unpackaging step of unpackaging the second packaging bag
in a second room, and

a transfer-in step of transferring the magnetic-disk glass substrate into a
clean room,

wherein a pressure in the second room is higher than a pressure in the
first room.

3. A magnetic disk manufacture supporting method according to claim
2, characterized in that the pressure in the first room is reduced by using a

pressure reducer so as to be set lower than the pressure in the second room.



roomin the first unpackagi ng step and the second unpackagi ng step. 2. A
magneti ¢ di sk manuf acture supporting nethod for supporting manufacture of a
magnetic disk that is nmanufactured from a nagnetic-di sk glass substrate
doubl e packaged with a first and a second packagi ng bag, the nagnetic disk
manuf act ure supporting nethod charact erééed by conprising: a first

unpackagi ng step of unpackaging the fir packaging bag in a first room a
second unpackagi ng step of unpackagi ng the second packaging bag in a second
room and a transfer-in step of transferring the nagnetic-di sk gl ass
substrate into a4.cllemaghetddisWimanifacturipgeastod dharadterized by petfoniirigs

hi gher than a pressure in the first room 3. A nmagnetic di sk manufacture
suppor t i ng afémhiodmagcstegiohdormung lahieast a2, magretactager arethe magneticidisk pressure
inthe first roomis reduced by using a pressure reducer so as to be set

| oner t han gldss substrate snpackagedsncihrdnethoth acz2rding taanggnetafclalimsk to

manuf acturing nmethod characterized by performng a filmformng step of
form ng at 3.east a magnetic |layer on the magnetic-di sk glass substrate
unpackaged by the nethod according to any one of clains 1 to 3.



