METHOD OF SUPPORTI NG MANUFACTURE OF A MAGNETI C DI SK AND METHOD OF

MANUFACTURI NG A MAGNETI C DI SK Techni cal Field This invention rel ates
to a method of supporting manufacture of a nagnetic disk and a nethod of
manuf acturi ng a magneti c di sk. Background Art In recent years, the

I nformati on recording techni que, particularly the nmagnetic recording

techni que, has renmarkably advanced foll owi 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 di sk drives)

bei ng one of METHOBIDEISUPPORTINGIANUIEACTURE OFA RIAGNETIO INSKURRD at es
t hat have conventionally been w dely used. Further, follow ng the

increase in density NMETHOD@EMANUFASTURING A MAGNETC DISENeti ¢ heads 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
magneti c head froma substrate has reduced to about 20nmto 5nm There are

I nstances where such a magnetic head nounted with a magnetoresistive effect
el ement causes, as its inherent failure, the head crash failure or thermnal
asperity falechnical Beltte t hese failures occur due to minute irregularities on
the surface of a _magnetic disk, the surface of the magnetic disk is required

to have extrenel yTHis fiventior relstasdormaethathefl supposing manufacture of 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
of the magnetic disk is required to have extremely high-level smoothness and

flatness.



2 A gl ass substrate for such a magnetic disk attaching inportance to
t he snpot 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 nmagnetic layer is formed on a gl ass
substrate with adhering particles, convex defects containing the particles
are formed on the surface of a nagneﬂ(:%Hsk to cause the head crash failure
or thermal asperity failure. Therefore, the operation of form ng magnetic

| ayers on the surfaces of glass substrates is normally carried out in a

clean room Hereig |_a§§gusstaétiesr@ﬁ_s@crpé@ﬁé@mt@fdiﬂaéﬁé@#iﬁg irpaftaféd IRy et 0 the
gl ass substrates ile transporting the manufactured glass substrates to the

cl ean roomsmoothness &nd flatriiserisi duscribed abdbe Hiates edntamihatiirecausedeby
manuf actured gl ass substrates are, for exanple, placed in a container and

doubl e packathesdion ¢fpatitles sueftackationthelikg torthe ausfaconfl thmglesgisabstralg. and
thereafter, delivered to a magnetic di sk manufacturing plant equipped with

t he cl ean rdusiy bemuse.ifa niagretiedaydinis famed:on Baglass suipsttate atithoadirivig cat i on
(JP-A) No. H11-157591 (Patent Docunent 1)). In this event, since the glass
subst r at es particlesatarvekdeferts sastanng the pgdiclas: arefopoed iobl the tsurfpce wf at
invasion of particles or foreign matter into the packagi ng bags.

Furt her, tHaagnefisdipkémcausspitheciead ewshifailire astheinealaspenty feduiean nat i on of
gl ass substrates during transportation by the use of a packagi nq bag made of
a mat eri al , Iesefasthgiaperaioryekiorminaimaangtip layeseontke sHifaces pidlass
Application Publication P-A). No. .2001-240178 (Patent cunent 2). In

Pat ent DocUiHbstrates '@I“&é@gﬁﬂ%%ﬂ%’?@& I8 ALl 19y y HesRiR4l anse@with a
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where the packaged gl ass su es are transpor y a ship;, an airplane,

a train, Orfirﬁfﬁaéﬂagﬁgt?éb hhY % ﬁc%nﬁicﬂ%g%gggitt{héﬁ ahBARSreMtel dBIGEredDla OF

exposed to the ope “and theref ICl'es or foreign matter adheres
to the packaggnétiddigk deEnuTactdahg pRint-eqlifpedl with thedeleahkbbimt(gebéh@lg. t he gl ass
substrates protected fromthe contam nation during transportation are

cont am nat efhpanibe $irexapfinéd PatesntjApplichtidroPablicaiosf(GP-Ayko. Hie-1676am room
In a magnetic di sk manufacturing process, cleaning is first carried out as a

gl ass subst{Patentrmzinventdl )ppdnahisaventhened theeglass shbstratesare saaleddned t hat
there is no big problemeven if the particles are adhering to the unpackaged
gl ass substthetpaskagiogdags, it és/possibletth preverdinvagiors ot patticles asdoreign t he
receiving operation, it is not possible to renove all the particles and,
thus, if tHeagerintathespackagingads. om the beginning are large in anount, the
anount of particles that renain on the substrate surfaces al so increases.

Further, there idwthes theppbas beenpyoposed 2 lrehhigue of Rreveating i ng to the
cven Sl | CORABNAON L AR BB W I ERESPatON Y PEHSEaa have not
Furt her | noickeBnerp A Rfa o1 Aefeu T BhArke e Wstipa MubBi MG 11 i s
il m o m ran e el PR ApdlRefigh UCEHET (PSR 1B, 2081248 PRI, |2 ©
products de§s&HRERt 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:



In view of the above problens, it is an object of this invention to provide
a magnetic di sk manufacture supporting nethod and a magnetic di sk

manuf acturi ng method that can inprove the yield of nagnetic disks by
preventing dust or foreign matter from adhering to glass substrates just
before 4 transfer into a clean roomand, thus by form ng nmagnetic | 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

i mprovi ng an unpa3deaverdonpibyadbviding thepacikading@rtdtesd doeng tablsponatdrmged

gl ass substrates into a clean roomand the environnent of a room where the
unpackagi naas is Ratent Bdcuoment 1 tor iPatetBodument®, therecista polsilsilityrthaf thear t i cl es
or foreign matter to the glass substrates just before a filmform ng process
t 0 t her eby dlassrsushairtés amyoentamihated vehemunpeckghrsstheyesckageemdi n the film
formng process and thus to inprove the yield rate of magnetic disks as
final produdeansfering thegéasssubstratasointd atciearhiconi.nvEmenedre instances wherer der
to solve the above problens, a typical structure of a magnetic disk

manuf act ur éhe pagkaged glasstsubstratesargitransportediby a shipnan @airplane, arfrainn@gnet i ¢
di sk manuf acture supporting, method for supporting manufacture of a nmagnetic
di sk t hat itberhﬁﬁ@nddﬁuﬁeae ispesed imgspare withorugh gust eueaseddodbenbl e
packaged with a first and a second paﬁ)ka.gi ng bag, characterized by

compri'si ng per alstanﬂibsaéa@,mﬂtq%% rﬁ'ﬁﬁd’ﬁfﬁ i ftharas te thes?]a‘ﬂ@@i{wgza@ bag
gt o ARBANERE BB EReBIT ol SRR APBRFEFE g 1
i rect ed 1 rOmPREOoRlRa BbS vedkBeBagoEaR FERehubEl i St RACE] ackagi ng
step and tgrﬁslf%%*%dtfg'ﬂﬁ?f@?gg@g@%ﬁ% . Wth this structure, nost of

particles Feigh rrng to'the outside first packagi ng bag

duri 10 {1 anPOL 3 PRCERNO kRN ANED iDBEE e find Bl (oo 1

bag in the first room u oreign nmatter
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unpackaged that fHefe RPRE bigPEMBbldrh dven OB girfcle® afeddRErNdR 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



anount 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 natter scattered in
the first roomfromentering the second roomand to prevent adhesion of the
dust or foreign matter to the inside second packagi ng bag still packagi ng
the gl ass substrate. By unpackagi ng t he $econd packagi ng bag, protected

agai nst adhesion of the dust in this manner, in the second room just before
the cl ean room the nunber of particles that adhere to the glass substrate

i's signifiqerisfer indaickRan robar ahdtius by fdvetaBemgpessidjers ba thapylasee t he
yi el d of magnetic disks. Anot her structure of a magnetic disk

manuf act ur esubstratest notcomarhimated with giarticlés this invention is, in a nmagnetic
di sk manuf acture supporting nethod for supporting manufacture of a nagnetic
di sk that is manuisaatresdtof dibgerdlyrsigdying a-phrtiélegirdoreignbmttentremduingl e
packaged with a first and a second packagi ng bag, characterized by

conpri si ng methodsn annpipsEickgding proeess the myaotargiof this lapplication hawskiagindg bag
ina first room a second unpackagi ng step of unpackagi ng the second
packagi ng B3hat, by impsadosanruwpackaging anethad sustrbaferestrassfemingr ansferring t he
magnet i c- di sk ?I ass substrate into a _clean room wherein a_pressure in the
second r oordqublgrpgeiagadalass sphettalgs intp@ elpan reemiandiibe environmentyf @h t hi s

structure, it is possible t enerate, an air.flow.directed fromthe second
room t owar dopﬁbwhg'r'es ertamcﬂegussé% Sﬁﬁieda%“atdE%P?%H‘eéBM%Yeﬂtta%@é&%%f
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pressuri zatg o pHsd s, HhdMdve CSME &S E8Mmplete 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



6 (conpressor). By setting the pressure in the second roomto be

hi gher than the pressure in the first roomusing the air conpressor, it is
possible to generate the air flow directed fromthe second roomtoward the
first room It is preferable that the pressure in the first room be set

| ower than the pressure in the second r§$n1by pressure reduction using a
pressure reducer. By setting the?pressure in the first roomto be

| ower than the pressure in the second roomusing the pressure reducer, it is
possible to generate the air flow directed fromthe second roomtoward the

first roomagrogstssffofeigh miattee or particles fildllydréeghttintosiheMgeameoghove probl ens,
a magnetic di sk manufacturing nmethod according to this invention is

char act er i ZadtHey, pedirectingiheair flbwnfioon thengecdneirootn fawardrtbe fitstireent, itds
magnetic | ayer over a surface of the glass substrate unpackaged by the
magnet i ¢ dipdssitdd td preventtheuparticles oy fortigrochattes scatieréddb dves first room  The
constituent conponents and the explanation thereof based on the technical

i dea of t hdromemigring thestecondubant andtesprevent adhesien bbtheddustrdrdertigove are
al so applicable to the magnetic di sk manufacturing nmethod. Accordi ng
to this inveatieole theinside sesendpackaging bag ¢dll pankagiag the glass swhstratest ur e
supporting nethod and a magnetic di sk manufacturing nethod that can inprove
the yield d8Y Haeaféﬁgwgﬁf@@wdma@haamﬁgagdmtested?@ﬁaéngradm@roffthgm
adhering to,glass.substrates just b fore_trgg?fer iniﬁ% a clean room and thus
by form ng GHESHEINIEMaRRSF.dN She pREO AedEe HRANORMANR AUBPSK t h

particles. ol?rpiaer{iclgse Cartia%i'nic-a(r)en toO{hetgr]gsng;Calt\)l\étpaqg is significantly reduced.
Therefore, it becomes possible to improve the yield of magnetic disks.

Another 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 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



Fig. 1 illustrates a glass substrate for a magnetic di sk according to an
enbodi nent of this invention, wherein (a) is a perspective view and (b) is a

sectional view taken along line X-Xin (a); 7 Fig. 2Ais a
perspective view for explaining a nmethod of placing glass substrates in a
case; Fig. 2B is a perspective \(ﬁew of a state where a plurality of
cases with glass substrates placed theretn are stacked and adjacently

di sposed; Fig. 3Ais a perspective view showing a state where the
plurality of cases with the glass substrates placed therein are packaged
with a firqtopaedssorng bag; Fig. 3B is a perspective view showi ng a

state where the plurality of cases with the glass substrates placed therein
are packaged wit IByesettingthie peesisarg imgthbagcond adomttode highehthanithet packagi ng
bag; Fig. 4 is a diagramfor explaining roons in which unpackagi ng
processes gessurern ¢he fist roemdising the air €omypressios, ibisqiasgitderts penenate thee
results about the nunber of particles in an Exanple and Conparative
Exanpl es. air flow directed from the second room toward the first room. It is preferable
that the pressure in the first room be set lower than the pressure in the second
room by pressure reduction using a pressure reducer.
By setting the pressure in the first room to be lower than the pressure in
the second room using the pressure reducer, it is possible to generate the air
flow directed from the second room toward the first room as described 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);



Mode for Carrying Qut the Invention Her ei nbel ow, a preferred

enbodi nent of this invention will be described in detail wth reference to
t he acconpanying draw ngs. Sizes, materials, specific nunerical values, and
so on shown in the enbodinent are only for illustrative purposes for

facilitating understanding of the i nven(tj on and are not intended to limt
this invention unless otherw se specifidd. In this specification and the
drawi ngs, conponents having substantially the same functions and structures
are assigned the sane synbols to thereby omt duplicate explanation and,
further, illustr &ig.dA sfa perspective siewofor expladiihg arréthicedoftplatihg glassvent i on
Is omtted. First, referring to Fig. 1, a glass substrate for a
magnet i ¢ dissibstratesridiangpsep t he enbodi nent of this invention will be

descri bed. The magnetic-di sk gl ass substrate 100 has a di sk shape with an
inner 8 hol e fofige®bis a perspectiee viemecobastatEadierefa praialitysoff ¢asesswitlo is a
region for recording/reproducing information and thus is substantially
snmoot h f or giasscsubsirates placedithereincane stacked andh @daeestly disposed; The

magneti c-di sk gl ass substrate 100 conprises the nmain surfaces 110 that wl|l
serve as i nf or maffi®B3A BcbPaIShECHED Vigw ghawing égstateswhere thedplpealily ebo

per pendi cul ar to'filh in syrfaces 110, and, chanfered faces 130 interposed
bet veen t heasgs withihe uestaves Placed teereinareipackaged vt aviEsty. since it
may happen thﬁé il hfpab(_)undary bet ween the end face 120 and each chanfered
face 130 b&GrB@NdM@%ar by a | ater-described end face polishing process,

L o embocl et 3O Nk NG G Tt S5k oI MR UL, e
surf ace. 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



If particles or foreign matter adheres to the magnetic-di sk gl ass substrate
100, particularly to the main surfaces 110 thereof, before a magnetic-di sk
filmform ng process, snooth magnetic |ayers cannot be formed on the gl ass
substrate in the filmform ng process and thus the yield rate of a nagnetic
di sk as a final product decreases. Referring to Figs. 2A and 2B, a
description will be given of a placed sthte of gl ass substrates in cases.
Fig. 2Ais an enlarged view of a generally rectangul ar parall el epi ped gl ass
substrate case made of plastic, serving as a container for storing glass

subst r at es.hofe fRfRed24tGhé 3. nRGARETERN At Badb oPhans soasdy fICER PRshidmeorgl ass
substrates 100 are stored in the case 200. A plurality of cases 200 with the

gl ass substreedreiinglRProdissieg infoemation sad ths istsablktthtially stwooth for dfiowing? B.
Referring also to Figs. 3A and 3B, a description will be given of a packaged

state of t lwerecasding\hetd tb fflg toé@dsesubst rat es pl aced therein. The
plurality of (four in this enbodinent) cases 200 with the gl ass substrates
100 pl aced t her eiTheamagnetic-tisk glass substrate 16 congrises the nsainwsarfanesi g. 9
2B, sealingly gackaged wi th a second packaging bag 220 in the formof an
al um num | atOrthatwill setvevas lirfopaation recogdinggepeiduging tegiansy anend fagea package
222 shown in Fig. 3A Thereafter, the package 222 is sealingly
packaged w29 perpepdiculaade g maimsufages 110, @and chambessd tacesalslic filmin the
state where degassjng is performed or not perfornmed, thereby fornmng a
doubl e pacHBigEd Q&mnithe mngjn sygaces 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 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.



This plastic filmmy be, for exanple, polyethylene. Al though the plurality
of cases 200 are packaged in the state of being stacked in this enbodi nent,
packagi ng may be carried out per case 200. Next, a description wll
be given of a magnetic di sk manufacture supporting nethod according to this
enbodi nment . The gl ass substrates 100 packaged as descri bed above are
shi pped froma glass substrate manufacturing plant and transported to a
magneti ¢ di sk manufacturing plant. After arrival at the magnetic disk

manuf acturi ng pl ant, unpackagi ng processes are carried out. Fig. 4is

a di agr am 28, sealihgly paskagerbwith iansedvndlpddragingizatk220 ruthe foessfem ar e
carried out. The filmformng process is carried out along a production |line
provi ded i miwmmueatamioate fiB0Owhide pedformingadeeyzissing, thereby éeamingarpakages a
second room 320 for unpackagi ng the second packagi ng bag and a room adj acent
to the sec@2@ shown BA0godAt he si de opposite to the clean room 330 is a first
room 310 for unpackagr ng the first packagi ng bag. The doubl e- packaged
gl ass substrat es Theteafterethetpackage 222 ip serlingly pagkagadwith afirstpackading o t he
first room 310, Then, the outside first packaging bag 210 is unpackaged in
the first bhag2\Qiithg 9%@@§§3|a$tl¢efﬂ@by the stata yhere dﬁsaﬁagg i» perfaEaedged onl y
with the secondpﬁﬁckagr % bag 220, This package 222 is transferred into the
second r oorfr 9 PRHeFASY GWJHH“HMQBPHQ ag?@ﬂs*hﬂ\‘ﬂh@k%@e in the
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packaging may be carried out per case 200.

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



Wth this configuration, even if particles or foreign matter adhering to the
first packaging bag 210 is scattered in the first room 310, since the second
packagi ng bag 220 is unpackaged in the second room 320, it is possible to
prevent adhesion of the particles or foreign matter to the gl ass substrates
100 when unpackagi ng the second packagiqg bag 220. Further, since the second
room 320 i s provided between the first om 310 and the clean room 330, it
is possible to prevent invasion of the particles or foreign matter into the
cl ean room 330. Further, in Fig. 4, a fan 340 is provided in the
first room@kagingthas ad placed limthe capsIG tehskarret ftd thegclegntrbemai r i n
the first room310 to the outside to thereby cause the air to flow fromthe
second roor3XPD a later-déseribeddtansferrmtécedsn thi s manner, by generating the
air flowdirected fromthe second room 320 toward the first room 310, even

i f the particles \Withfthis copfiguration; eathit pariplesot foceigh meatieraadhwegingdobag 210
is scattered in the first room 310, it is possible to reduce invasion of the
particles dheffestanaghagingthag 210ia saadtered in thedtat @om 310 csinee theesesand oom
320. The fan 340 is provided in the first room310 in this

enbodi ment ,Paskagingybage2 2R is iirrackaged i thecsenand: roem 320, ibis possddeto of t he
first room 310 and, the second room 320. Further, as another means for

gener at i ng R'g¥ent adhesian ] esghirseignaptier PteasHS e
afi adhesinn eltbemasticles s ies Her to thpralasssyhstrates 4p0
P essur e nwﬁéfiLﬁééﬁx%%"?g? 1 o KA D220 BVl 51908 th SeRon eEQEdd
320 t t t ' t t
£ 520 | 88030 B RISET b 15 R B b e ™
et hodof rAaHgie 56 pitivent BaSRo A Rariti oPidrtin et fd meBAECERE " °

reducer. 1l,m3 p. As descri bed above, according to the rragnetic di sk
manuf act ure supporti ng nmethod of this enbodinent, it is possible to prevent

adhesi on of part 'Ffdrfh%roiﬁf ?rf?' farBdd %%rb%db'&%%éﬁ?st%@ﬁtgﬁ% Halt ahhe

unpackagi ng processes an urt er to prevent invasion o partlc es or
forei gn matiiefiow gehdratéd B?@lé’CﬁgFQmJW 8ir O the st FSUA1310 t8 Wﬁ@bhtd@@f@t ic

| ayers on the glassS substrates in | mform ng process, it becones

possi bl e t ahergbysauskthe dirttbdiow frofghetseeoft $66m IZX@ R 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.



Her ei nbel ow, a description wll be given of an Exanpl e about a magnetic disk
manuf acture supporting nmethod and a nagnetic di sk manufacturing nmethod to
which this invention is applied. Magnetic-disk glass substrates 100 and
magneti c di sks are manufactured as nmagnetic di sks having a predeterm ned
shape, such as 0.8-inch disks (inner di eret er 6mm outer dianeter 21.7nnm

t hi ckness 0.381mm, 1.0-inch disks (inn 1 di anet er 7nnm outer dianeter
27.4mm thickness 0.381mm), or 1.8-inch nagnetic disks (inner dianeter 12mm
outer diameter 48mm thickness 0.508nm, or may be manufactured as 2.5-inch
di sks or 3. 5-i nchAsddedesibed HboSkaacewdingaodhe neaghdticrdisk heapifaigurie ocess

In this Exanple, as a material of glass substrates 100, there can be cited
sodal i mre glsapportmgunethasi ofithistembodissent bibsosodsikiate pgiwvest adbegishalfl | zed
glass, or the like. Anmong them the alum nosilicate glass is preferable.

Si nce t he glanidlessr faregnamagttests tharglass substatesinthesmnpackagingiprocessatist y, t he
magneti c spacing, particularly the flying height of a nagnetic head, can be
reduced norandsfustbeyto preventinyvasing afipaniales or foreige matiersinttathectiean rodmgh
rigidity and strength by chem cal strengthening. First, nolten

al uni nosi | iﬂmrefmgwcmmg ynpeth magpetc yeks ondpe olasssubstratesrindee ng usi ng
upper, |lower, and drum nol ds, thereby obtaining an anprphqus plate-Iike

gl ass. As t'he farmingieress dikecgmessposailleta dmpiqye the vield ot gagneticor cheni cal
st rengt henidr?%. O her than the direct pressing, disk-shaped nagneti c-di sk

gl ass subst®¥t%s 100 nay be obtained by cutting themout, using a

gri ndst one, fromI% sheet glass fornmed by a downdraw net hod or a fl oat

met hod. As (Fﬁameﬂ m nosilicate glass, use was nade of a chem cal

A 205 5t o 2w onreBBh M8 BN EREDES o] gt apgth 4° Tk,
oppina weomBRbEdlsk AR Quiblidag il A Phabfali beicl ass, (hereby
a doubl e-sigdgny BRI rﬂ@mts'drtsmwsﬂ&eﬂtaegwsp@m.gq@égﬁ@w@% By th the
use of alum na-based™free abrasive grains. Specliftically,“the ['appli ng was

carried outsp¥trBfedSRO0ENd AfYrefic HisKsase RhRGBEINEd asRadnaié digkseRa@hgt he
pl ate-1i ke glass fromthe upper and | ower sides, supplying a grinding fluid

cont ai ni ng 4 predetétnindd seape, fiochi 50 8Aheh divks(iner Sidmeeesnih, dilter pl at e- 1 i ke
gl ass, and relatively noving themto each other. By this |lapping, there was

obt ai ned t hamets hanm, thickeeshO38n g . 0-irath disks(isngf diaeeten Zhm,
Cutting-Qut Process (Coring, Form ng)
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



Then, the glass base nenber was cut using a dianond cutter, thereby cutting
out di sk-shaped gl ass substrates fromthe gl ass base nenber. Then, using a
cylindrical dianmond drill, an inner hole was formed at a central portion of
each gl ass substrate, thereby obtaining annular glass substrates 100
(coring). Then, grinding was applied to_jnner peripheral end faces and outer
peri pheral end faces 120 using di anond &#indstones, t hereby carryi ng out
predeterm ned chanfering (formng). (3) Second Lappi ng Process Then,
second | appi ng was applied to both main surfaces 110 of each of the obtained

gl ass subsigladsefor tAémical strengtheningan @hepthdmihehdirdct prdssirpRiisigsmmeess. By
performng this second | apping process, mnute irregularities formed on the
mai n sur f aceagnetictdisk glassisupstratesptiiteay bey otainedcdy eutting thermloutgusiig
process as a previous process can be renoved in advance, so that it becones
possi bl e t @ gundstene feors abstesgph glassdformetiibya gowondrasy ofethddonaifleasur f aces 110
in a short tinme. (4) End Face Polishing Process Then, outer
peri pher al reethotlac Asgbe iathningsititaterglags, dise wadp sadet efsa ¢oemicad carried out.
First, the end faces 120 were independently polished prior to chanfered
faces 130. sNepgthefinthglasecaotainiag, asmaincompangnis, SiOnebd del 76wt%,
si mul taneousilt{i3 polishing a plurality of the glass substrates 100 using a

‘%, hi

brush, but Al#fds nadth2awh owt it E0WEe A NeaP gt toThiwldbore, use may be made

f, f | e, i ngl e- waf | i, shi hod ,
© or exampie e%l, Pa plengm@vagrapgﬁeé ?o bgﬁm rrrrlg}n gurfaces of the plate-like glass,

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



Subsequently, the chanfered faces 130 were mrror-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
pmor less. Then, the glass substrates 100 havi ng been subjected to the end
face polishing process were washed wth ywater. By this end face polishing
process, the end faces 120 of the glass1 ubstrates 100 were finished to a
mrror surface state that can prevent precipitation of sodium and potassium
In this Exanple, it has been described that the chanfered faces 130 were

pol i shed afpretedshus & peevieweprovess canlbestaetbvedonadvance ésthat dejecomerpt | onal
and it nmay be configured that the chanfered faces 130 are first polished and

then the emodstibieeto ditfipleteeapabisiesht polishing prbesss of the maisefaces 1tibe i nner
peri pheral end faces, It may be configured that a block is forned by

st acki ng aimarghert tohet he gl ass substrates and chanfered inner peripheral end
portions are simultaneously polished using a brush roll. In this event, as
pol i shi ng 4#) kedFracgmhulisbinglRrecess made of a slurry (free abrasive grains)
contai ning cerium oxi de abrasive grains. (5) Miin Surface Polishing Process
A first polishi ndhgnoeutes peeipheral end dage peiishing obthexglass auls&trataaéogol i shing
14 process. This first polishing process mainly ains to renmpve cracks or
strains reMASEHEESOUEheFiAwi W%@ﬂ£fﬁ9€§ 13?90~@r&lnﬁgp¢mfterﬁlydm!15haé;mrlﬁgto
processes n this first _polishing process in surfaces 110

pol i shed uﬁlhﬁa‘fﬁfedcfaﬁ?%@BdeApRﬂ“P WQr{Be Hﬂﬁ\é%ﬁg&fﬁg‘aﬁ‘ Rie.hEed "r‘?dwg
mechanismwith the use of a har sher i up.oxi.de abrasive
arains ver SRS Bl S pTuralRat 4he olas3 Subsivgfes, DS bG a8 e 100
havi ng been

Fespoct i ve buf it Rt alcifani Soofifes, °" RbgenTheice. ?{S?gaavm%?qeﬂ%ﬁ
(o0 oPY (o G, bt Ol Bk

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



Then, a second polishing process was carried out as a main surface polishing
process. This second polishing process ains to finish the nain surfaces 110
into mrror surfaces. In this second polishing process, the main surfaces
110 were mrror-polished using a doubl e-side polishing nmachi ne having a

pl anetary gear nmechanismw th the use of .a soft resin foam polisher. As a
polishing material, use was nade of cerilfim oxi de abr asi ve grains finer than
the cerium oxi de abrasive grains used in the first polishing process.

The gl ass substrates 100 havi ng been subjected to the second polishing

process wergoteder Skilks first polisiting ipyécedsanainigaibss fasrepiovecttatrd of straingent ,
pure water, and | PA (isopropyl alcohol) in turn so as to be cleaned. An

ul t rasoni ¢ remaining®nahplmaid suefaees 1110 deringibe dbbe ldppingpesdesses. In

St rengt heni ng Process Then, chem cal strengthening was applied to the
gl ass substthstfest ddishireyprogebs dhe sodipecirfades d10 heralpolishédppingg pr ocesses
and polishing processes. The chem cal strengthening was carried out by
prepari ng alaiidersidal palishinggnaehinedhayvirigia ptanetarytgear nvechamisra withcher wseof
potassiumnitrate (60% and sodiumnitrate (40%, heating this chem cal

st r engt henigf@ Baydueserpalishano Cerim sxidecabiastyetdgrains| wereadsesl as8 substrat es
100 to 300C, and immersing the glass substrates 100 in the chem cal

st r engt heniRflsBiBGUNA@Ral.or about 3 hours. In 15 order to chemcally

strengthen the erllti re surfaces of the ?I ass substrates 100, the |jpnmersion
' Sestiadis

was carried out e @asssybeiraigs 100having been subiectest tothe hifaced in a
hol d to be held at thei f .120. B f ' th
e i on HHBESSWRTF ITpeiadinaarPative tenig Rathstnaurdl sBRiaSel phtRr above,
l'ithi [ d Lum i in the . f | f h gl bstrat
100 are r ogNaBbrih A RaRi Y Aot RibitST an i BREHnhe chem car ¢

et 09 St ek RESEEHEBehd Uk YA 5 Wb RS 0
surface | aygdjisRingStoBedd. 2Sthis YBESA@bSIisHIy PRotedl Uths 10 AR Re FRDAM
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



The gl ass substrates 100 havi ng been subjected to the chem cal
process were imrersed in a water

st rengt heni ng
bath at 20C so as to be rapidly cool ed,

and

mai nt ai ned for about 10 minutes. Then, the rapidly cool ed gl ass substrates
100 were imersed in concentrated sulfuric acid heated to about 40C, so as

to be cl eaned. Further,

pure water and | PA (isopropyl alcohol) in turn so as to be cleaned. An

ultrasonic wave was applied to each cl eaning bath.

first | appiohgertoatessicallynstrangthém theoshtirersupfages of it §lads fsabstrarls 100, ng

process,

the second | appi ng process, the first and second poli shing

the gl ass substrates 100 havi ng been subjected to
the sulfuric acid cleaning were i mer sed®i n respective cl eani ng bat hs of

By perform ng the

processes, thaimmizesiohevascedrried vah gt therstate wheredbs ghassisuststidtesi 100aere there
were obtained the flat, snooth, and high-rigidity magnetic-di sk gl ass

subst r at es plaxgd i3 holdepse s do beriedd at their end fa@esdit2ness i nspecti on was
conducted for the main surfaces 110 of the obtained nagnetic-di sk gl ass

substrates 100. Byipearfaming e mmoersion pracesa ins the chemigaf steengtbeningi on

apparatus (AO1l; Automatjic Optical Inspection) or an OSA (Optical Surface
Anal yzer), sehdionrasdesaribed gbeyeskithium iansaang sedigm icpatn thersumageiayets di sk

gl ass substrate 100, neasures_one or both of the intensity and 16
di spl aceme®f eaehglagstsubsinata 1 8@ afe rrRlacrd by gadiunt iamsANdPRIgsSIHILONEM e 100

to determ ne
portion exitle

100 are strengthened. The thickness of a compressive stress layer formed in
each surface layer of each glass substrate 100 was about 100um to 200um.

The glass substrates 100 having been subjected to the chemical
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

dhering matter, a concave portion, or a convex

V\ﬂet her or nti;tp a B
shenpical strangtaeping splutiolh Jesrdivelyase thatdhe glasssybsyateocess



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 packagi ng bag 220 in
the formof an alum numlamnate film and sealingly packaged whil e reducing
the pressure in the second packagi ng bag 220, thereby form ng a package 222.
Then, the package 222 was put into a fi rét packagi ng bag 210 in the form of
a plastic filmand sealingly packaged \M11 | e reducing the pressure in the
first packagi ng bag 210, thereby form ng a doubl e package 212. In this
manner, by sealingly double packaging the glass substrates 100, the

per neat i on digplaedreentvafiight reflegte fromathemagrsticagick gldsagsubistratd fleoto vel y
prevented so that it is possible to prevent the water vapor or gas from
cont act i ng determjna sdheshdrsarrrat eelh@6ng amatterha soncaveparttiannot Aeogueki ty of the
gl ass substrates 100 in an excellent state during delivery. The

doubl e paclpagiéorpegsisnandieyhluates thessibsinabe state.es 100 were placed in the
cases 200 and _seal ingly doubl e packaged wth the first packagi ng bag 210 and
t he second (BhBReKAINY P&CES30 was shi pped fromthe gl ass substrate

manuf acturing plant and transported to the magnetic di sk manufacturing plant
by a ship, an ai #5Iaaanetic-diskiglasssubstiates Q0 Wase plaged ipwach afdawr i pt i on
wll be given of details of a nagnetic di sk, manufacture supporting process
Bnd o magnGeREs BDBENRNRaLE SASERIU WEESSEKPRI R T0iaia SRCATRLPARKARG ¢ i <k

"8 AR o R TR Y ooty U °
FOLVLTS 8 hAGGRYIES Bk DL PR AR RPORAHATEED el b 2o 510
SeCond I 0ORaRRa08 295! Ninah! k! HtiaGe P22 EBu{ T R PARRABM R TR (10)
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 proceés 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



The second packagi ng bag 220 of the package 222 was unpackaged in the second
room 320. The second room 320 is adjacent to the first room 310 and to the
cl ean room 330 in which the production line is provided, wherein the air
flow is generated so as to be directed toward the first room 310. (11)
Transfer-in Process In order to Ezrforn1a filmform ng process of
formng nagnetic |ayers on the glass subStrates 100, the gl ass substrates
100 placed in the cases 200 were transferred into the clean room 330 where
the production line is provided. [Eval uation] A description will be
gi ven of efddgadant e thessedondhiosntE320mhd the airdflowsis dirdetéd froasthengedivdged by
this manufacture supporting process. The effectiveness is verified in terns
of the nuntveomod2(particles. Particles of 100 gl ass substrates were counted
using a surface defect detection apparatus and the average val ue thereof are
i ndi cat ed 430) Seodred Unpackaging Peatessn Fig. 5 referred to later. Fig.
5 is a diagram showi ng the results of counting the nunber of particles in an
Exanpl e and Conpdih&tsecenepackhging bag 226 of theepaokagpl 222 was eppackagediase
where an air flow was forcibly directed fromthe second roomtoward the
first roomtheisagord fepm 32Re flihestecongdderaigd2isadiaesyy todhe Hestroem T in the
first room and the second unpackagi ng process was carried out in the second
room Conp@ngkiothe 9@@@@338& B’é‘éfrh'g'e@féé!i%t'%@?%lstnf@V'ﬂleﬂsWh@Fﬁiaé'R%gi ng
process and.the second unpackagi rocess were carried out in the same
room Conmp@tatqw & @"éﬂﬁij@p@ ?ﬁg? Bgéﬁ'@%%ﬂswéaéd&h%%égtﬁeo@i $]1 %1 ow was

gener at ed gqiMfen %pe fyrst roomand the second room the first unpackagi ng
process wa %.?V@ U PFS$™he first room and the second 18 unpackagi ng

Feprosents . casd o Ebreth § AR RALR BrotiR, raPPARB R B o
et or e ey st 108 v SR MBI RO RRRY i Mot a2 20, L1
unpackagi ngydeqrfitetes ifidithé ERhaRtboh338'wheRs HepfddR ion 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



As shown in Fig. 5, as conpared with the nunbers of particles in Conparative
Exanpl e 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
considered that, in Conparative Exanple 1, since the first unpackagi ng
process and the second unpackagi ng pr oc?as are carried out in the sane room
particles or foreign matter adhering to'&n outside first packagi ng bag
during transfer is scattered in the roomin the first unpackagi ng process
and, thus, when an inside second packaging bag is unpackaged in the second
unpackagi nqnpack&ging processawas chriedauutiiotive gecormt oo, aHteCompatativee gl ass
substrates. Further, it is also considered that if the roomwhere the first
unpackagi ngExansue Ssreprekdrite asasewherepaciiafowovas foreibly directedun thed out s
adj acent to the clean room the particles or foreign matter scattered in the
room and adippositg directidre ise fromithesfirsbgomy tdweardi the lsecontrodmt asingea fanean

room As a cause of the nunber of particles being large in

Conpar at i véh&ficgtpinpagkading ipsocasssivaie cantiedhaut ins thecfirst heorg, and the seégond ow
between the first roomand the second room particles or foreign matter
scattered iunpagkaging progessivas camiedioutdn thepeeubioog.pr ocess is easily
brought into the second roomand, therefore, it is not possible to
sufficiently reddsshown Enbignb. as compared withdhe ngmbess ofaartisles in t he second

Cubst 1 at o5 §OMPRGHYS EHIAIA JoRRpTaNR bualPle Posod omaratie hsamms 3.

Caen that, R BUMSRo! DATHRSS BURRFAPIBTE REVEmeV TBR). (AB oGSO Ear y
n Che. sepdt BoNPERET B0 BRI RIS R S Sl ho i irpatdaingy Mooy
Che air 11 alppess fER e r TRRRONG FEBER: FrslsarfiSg RutBLRE, i Shim. *' "¢
packagi ng ey EE DRl B SCAERELY Sh bifide 5t prabI B30 BUBC,, | ot o

the second trpafar id R8ARERHEN thé ré&n%’gﬁ% ﬁ%ﬁﬁﬁp?&lﬁ@gﬁé gﬁf‘ce@Q dOthyshe

particles or foreign matter scattere n the omis brought into the

second r ooryheMIEA ifside SeEsShdPpatRGIMPbag % LRpatkaaelas ekk s8cdrie second

unpackagi ng process, a |large anount of particles or foreign matter adheres
to the gl aamp&uhagihﬁtpeeces&ltl‘iélﬁar:ticb'srme‘otél mattelr ladiveres b theaflass from t he
first roomtoward the second room it is also considered that the particles
or forei gn subktratesc arfurihér,ahistdiso asonsitlérd thatif ties radm whHezathe Gt adj acent to
the second roomon the side opposite to the first roomand thus the anount
of parti cl ampackégingipyacess ard tHensedondolrgsackagiom processaarescarried out isFr om t he
above results, it is seen that, by directing the air flow fromthe second

r oom t onar cadjacerttite $he eleamroom, the pagiclas or foreign swadier seatiersiddn the reemt i cl es
or foreign matter on the glass substrates after transfer into the clean room
where the @RBURNSIHY toithe sesopd parkegingbag.is preighidatertbe Clgant FOoM.f or ni ng
process. This nmakes it possible t snmoot h _magneti c ers._on the gl ass

substrates in thé'sRICAHFSP h?g”'ﬂ?“ggfég PR eSRRiNg r9enit Git?a RARRUYE el d of

magnet | ¢ digglinple P VR8RS Fed it MR HHER Tl e PR TR LR thHRA 5bRY
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



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

t hrough the manufacturing process and the manufacture supporting process
descri bed above, an adhesive layer of a Cr alloy, a soft magnetic |ayer of a
CoTaZr-group all oy, an underlayer of Ru, a perpendicular magnetic recording
| ayer of a CoCrPt-group alloy, a protec%'ve | ayer of hydrogenated carbon

and a lubricating |ayer of perfluoropol yéther were fornmed in this order,

t her eby manuf acturi ng perpendi cul ar magnetic recordi ng disks. This structure
is one 20 exanple of the structure of a perpendicul ar magnetic di sk.

Magneti c | prekageittheseparaeyrobmsithandy duingiit in thepbame ropgnet i ¢ di sk.
Wil e the preferred enbodi nent of this invention has been described with

ref erence to theThequmberyofrgarticlesvisi@sgesttin Comperdtivas Exampdsag. t Asta t hi s
invention is not limted thereto. It is obvious that a person skilled in the
art can t hicaksefof this,i since theasig @owds ditptted foom tbel fifst edomxtawarad thensedond t he
scope of clains and it is readily understood that those exanples al so bel ong
to the techodmapadiclgscordbraign snatterscattered in the first robimswhen arfirston i s
applicable to a magnetic di sk manufacture supporting nethod and a nmagnetic
di sk manuf @@plgaging%agtlﬁwpaclgqged is carried on the air flow so as to flow into the

second room. Therefore, it is considered that since most of the particles or

foreign matter scattered in the first room is brought into the second room, when

a second packaging bag is unpackaged in the second unpackaging process, a

large amount of particles or foreign matter adheres to the glass substrates.

Further, since the air flow is directed from the first room toward the second room,

it is also considered that the particles 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



CLAI M5 1. A magnetic di sk manufacture supporting nethod for
supporting manufacture of a magnetic disk that is manufactured froma
magneti c-di sk gl ass substrate double packaged with a first and a second
packagi ng bag, the magnetic di sk manufacture supporting nmethod characterized
by conprising: a first unpackagi ng step §f unpackagi ng the first packagi ng
bag in a first room a second unpdckagi ng step of unpackagi ng the
second packagi ng bag in a second room and a transfer-in step of
transferring the magnetic-disk glass substrate into a clean room
wher ei n an edample @vthes sWiidtars 6fia pefraridiculsenagdeti®dizk! OMughetibdafdrsst room
in the first unpackagi ng step and the second unpackagi ng step. 2. A
magneti c digrid smonfnay be formgrpas anng-piaeidedghetic gigkpor ti ng manuf acture of a
magnetic disk that is nmanufactured from a magnetic-di sk gl ass substrate
doubl e packaged Wvhiie ¢hd presérrad éndbceliirnentioftaiskiagemtiprbbas bebe desgritedd ¢ di sk
manuf act ure supporting nmethod characterized by conpri sing:

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
technical scope of this invention.

This invention is applicable to a magnetic disk manufacture supporting

method and a magnetic disk manufacturing method.



a first unpackagi ng step of unpackaging the first packaging bag in a first
1- 00171, a second unpackagi ng step of unpackagi ng the second
packagi ng bag in a second room and a transfer-in step of
transferring the nmagnetic-di sk glass substrate into a clean room

wherein a pressure in the second roomis higher than a pressure in the first
room 3. A magnetic disk manuf aéflur e supporting nethod according to
claim2, characterized in that the pressure in the first roomis reduced by
using a pressure reducer so as to be set lower than the pressure in the
second room 22 CLAIMS

1. 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 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.



4. A magnetic di sk manufacturing nethod characterized by performng a film
formng step of formng at |east a nagnetic |ayer on the magnetic-di sk gl ass
substrat e unpackaged by the nmethod according to any one of clainms 1 to 3.

22

4. A magnetic disk manufacturing method characterized by performing
a film forming step of forming at least a magnetic layer on the magnetic-disk
glass substrate unpackaged by the method according to any one of claims 1 to

3.



