1 SPECI FI CATI ON METHOD OF WRAPPI NG | NFORVATI ON
RECORDI NG MEDI UM GLASS SUBSTRATE, WRAPPI NG BODY FOR
| NFORVATI ON RECORDI NG MEDI UM GLASS SUBSTRATE, METHOD
OF MANUFACTURI NG | NFORMATI ON RECORDI NG MEDI UM GLASS
SUBSTRATE, AND METHOD OF MANUFACTURI NG MAGNETI C
RECORDI NG MEDI UM TECHNI CAL FI ELD [ 0001] The present
invention relates to a method of wrapping an
informati on recordi ng NnSEECIFIWA™ON substrate, a

wr appi ng body for an information recordi ng nmedi um

gl ass substrate, a nethod of manufacturing an
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SUBSTHAILNWRAPPING BODY FOR INRORVEE TON REGEORDING MIETHUM GLASS
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portable type devices such as notebook conputers an
mobi | e conput ers. HowBECORBING MEDRIMot hness of an
al umi num al | oy substrate after polishing tends to be
i nsufficient since not only alum num all oys are

TEAENICA LUt al so their hardness is insufficient.
In the case of the alum numalloy substrate, there
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marfifieaiinhg treBfogxiionirédoriingmedilte gdag slitstrae ahdinmethekefrhdnafatturing a

sur.f ace-snoot hness and hi gh nechani cal strength are
magneticrepQrding Memyt j | j zed from now on for stationary

type devices as well as portable type information

devices, and also for other honme information
BAGKGRAENE:. [ 0003] Incidentally, the smaller the
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the magnetic head and the magnetic di sk surface is

typelavicas sueltias natebiogkropmguiera engmebilegginpwters.a sHewegver, ggface-smoothness of an

foreign er._ar rese on . Sur f I
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deforagblefbucalsdtaéachatdkisigiasfididnt e paso bf ts oMoy fidstrate, there

foreign matter on the magnetic disk. Accordin

ly, th
was glsoggeihePrqblest gk thatrmagnetic i vras pasy rbermgeledott % gtmt%éhen ahead
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e nagnhetic y mnimzing t I stan
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surface. For this reason, th | ass substrate. surface
sttfogery YDg RGPS 61 SeLLpS BOTAPLE Y RRGRISTRATOB gl it o other Borme

information appliances.

[0003] Incidentally, the smaller the distance between the magnetic head and the magnetic disk surface
is, the larger the recording capacity of the magnetic disk. However, when the distance between the
magnetic head and the magnetic disk surface is minimized, and irregular protrusions as well as foreign
matter are present on the surface of a glass substrate, there appears a problem such that the magnetic
head collides with the protrusions and the foreign matter on the magnetic disk.  Accordingly, the
irregular protrusions and the foreign matter should be removed in order to increase the recording

capacity of the magnetic disk by minimizing the distance between the magnetic head and the magnetic



gl ass substrate is polished with a polishing agent
such as ceriumoxide or the like to such an extent
that surface roughness Rrax and arithmetic average
roughness Ra reach 2 - 6 nmand 0.2 - 0.4 nm
respectively. Thereafter, thezsurface is washed wth
i sopropyl al cohol or ultrapure water to obtain an
ultracl ean surface. [0004] However, such an ultraclean
diskGhiEscs. SEdR @Hid @hsen, 3w dias ubkteatd strfase isstidothed eih a pelising step by which the
foreign matter . such as parti Ie dust o the like s
glasg s pelishdswithsaelishing agent gych as gr the filgdp such) an extent that

it
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respdd:thIglyrraTtwfmﬁémhe swfaeegsivashredwith soffrepyl alvap] drubirmpare giatesto obtain an
where gl ass substrates are manufactured, and prepared
i) strates are shipped out to custoners after
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substrate’surface, gl ass substrates have to be
such\aaaqamelé dust bothe eramasy todesrorted ih the 40 0 Fherpfors propaserdyare processes
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each 0 gl ass substrates when storing and

glass substegiesrard shippechat tgl cusiemers BT pyppeistingaTaagactfdimgad efhers on the glass
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orei gn magnet | ¢ di sk surface,
ﬂlemmaphlgbngrlsmsdldssediméh&nﬁbmtmentdven t hough the magnetic
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d| scI osed in Patent Docunent 1, whereby there

appeared a problem such that yield could not be
DISGILOSURE[QDFHE WNAMENTKIN cause of foreign matter

PRWS&&&%%%W&WW@NS:L;?C; WﬁZad crash

[0006}C UHbRARE geferatelae;vas b phenogienth i Aaich h amgnesiv bat caltided with foreign

bef ore wrap g was observed, but new f n matter
matier 0p e apanclisflish sirtics regdlfingia dhsrheash@ash, R ﬂua)tg]%e magnetic disk was

matgﬁ&%J e%ﬁ@ d’g ﬁg?he:%]\zﬁgs su%ycfat &E sw?gd, Q{daasctﬁsﬁg&ﬁﬁyr A Bethod disclosed in

appi ng er Wr appi ng
Patérit os@ndnt i,[vchevsbp thaiwppeamda prch:m gublh thatryédd amld riot be raised.
confirrre that forei matt Or}t?]%tﬁt ched. on th

lﬂﬂgarf%sn cioldPizien SRR gBgyas examined, no
affel Qtlétqaletﬁ' Qﬁ &R oBREBRM ol R PR e F thé‘gl%@%%ﬁate before wrapping
cunent 1 The present invention was nade on

wat btservers bst net forkign fnatm gta lerep! off heada@rasbmccmnenqeswmblewas attecthed onto the
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FostHR sdabAl £ colfirtad ht fo‘éth‘ﬁ{a&élg@atﬁEdeﬂ Sh the Surf@¥bfthe glass substrate in a
attached onto each of the surfaces in the processes of

wrgpingtbodyagresn ghorigh msmilmmtmd digeloserdin Pathig igsurpens 1.
[()(%%l D %It)rles%rqt é\%%ggnd&a%%aﬁg on t‘rllmb%m%%ﬁle%&ggc‘otlﬁgasgtﬁa’uoﬁ It is the first object

of the present invention to provide a method of wrapping information recording medium glass

substrates of which no foreign matter is newly attached onto each of the surfaces in the processes of



stored and transported, and is noved to production
facilities where nmagnetic recording nedia are

manuf actured; and also to provide a w appi ng body for
an i nformation recordi ng nmedium gl ass substrate and a
met hod of manufacturing the i‘hf or mat i on recordi ng
medi um gl ass substrate thereof. [0009] Further, It is
t he second object of the present invention to provide

storégeriBd tagpafatioresved houghrthaigfoanation gioerding nedimor glésm ghbstrate is wrapped,

nmedi um which is capable of, nufacturin neti.c
storpdiang franspertadeand dsmoved £ mspYuchin PasTe %Fe{“i’ gHg?dl
' t zﬁQm# %ﬂﬁ%
manﬁ?dc@&d %rﬁgksgé rtedé Iﬁﬁ@%ﬂ? rHlEﬁa W appi ng bo y
subdtate aada mathod afrhdinofactueagth Mrm@m@mgmmte thereof.

TO SOLVE TH ROB b d bed
lﬂﬂw et £ eésqovgabm ftﬁspnﬁ%‘ Wlﬂﬁﬁl S PR osgiod of miffacuring a
magn@ftrddordin mbthH Whidh is &pﬁﬁ& bafapacifiAPRE REgric recording medium

nt ormation recording di um gl ass substrate,
exhibgimg BX@ﬂmpmp@mtbs psngmthe mnfiroliatan redeeding thestivra glasssubstrate to be

regtﬁ‘idlﬂﬁg ]Enh%fl u%ﬁ [gjl ass slagls&r ate . “I) i [??ho(lsogﬁ ?cglgxglasssubstraie

recordlng medi um gl ass substrate |s held, with a

acka nmenber, and sealing an opening of the
MEE&\IM&S&%MP OBLEMS a way that the information
100ffCOF B TRL 400 SRS SUBRE B e Bl i huhiie0l i g

dy T's sea a Space contal ni ng cohol .

[001 1901 Birudnivé 14 iridthed ff wrbpgingiai ﬂibﬂnambn Sicondinp wrediuiy glass substrate,
wherein the space contai ni ng I

|
compgiiag e siges & Roldng e nifeleraaﬂhﬁecqr C%T%ﬁwgwt@}ahﬂ@ng body,
pac%%?iﬁjeskgﬁsdng Bod§ Wlﬁc}gﬂlé’fnfo%maﬁ’gﬁ%c%kﬁhgtrﬂ&l&ﬁ Qﬁz{s s@s&RORMheld, with a

east one selected fromthe group
packapivgirsdnibiery and sealirtetaa opdningatf hepadkagipg mpmh@l in sishtaaray Ithaaiih@l

Bt rotiedeetiim syl eif ha BTG s i s comtainine

lowkcohbiep of depressurizing at nospheri c pressure in the
space where the hol ding body is seal ed. [0015]
[00mt r (lS@‘tlQﬁ'ﬂré 2pYhemimshasief Risertuse 1.Sthersin the wace copfaiaingileyvar plgohol has a

o hzg_ gressure havi ng been reduced has a
nﬁ?“ BY™- 600 hPa. [0016] (Structure 6) The

[0003t h@du@iire 3TVhean@hddfof Strliciet U6EE wherel, ﬂldi@WﬁfalcShdl gorhyprises at least one
step of filling gas for. which concen aqa@%gth

selqc@d@pmaheowm con% apiragtanol. pthanoh grogpreb &S epigRol.

[OOFAg o 1@?{1 gL ur of fo?%:ﬁr on%%@ﬁdf{gﬁ%%q tjq%hé@lﬁltﬁe@galﬁé §Ep comprises

anyone of
the Skep Uﬁliepﬂ&&ﬁnzing dimospherjarprassungjinttieespadeeyherfthedwjditg iodyis sealed.

A S e e s S A

redﬁéh%ﬁﬂgsgm&fzﬁowﬁ@gp@g body for an information
recordi'ng nmedium gl ass substrate, conprising the

[00iL6}f oQSraactum 16) Flesooetoiidg ameatic ofSigictss lstbsemprising the step of filling gas for

Wh]‘fgl o Iﬁ ni i : 6 %ﬁ%{]%‘g rf’%h}égl ,E]Sgﬂdixﬂgt{zcg %%P%g %% & O e{g?}%%ember before
conudting WRisedling 6.1 nf or mat i on
[0017] (Structure 7) The method of any one of Structures 1 — 5, comprising the step of adjusting

g

concentration of the lower alcohol as atmosphere in an operation room to conduct the sealing step.
[0018] (Structure 8) A wrapping body for an information recording medium glass substrate,
comprising the information recording medium glass substrate, a holding body in which the information



recordi ng nmedi um gl ass substrate held in the hol ding
body is sealed in a space containing | ower al cohol.
[0019] (Structure 9) The w appi ng body of Structure 8,
wherei n concentration of the |ower alcohol in the
space is 3 -100 ppm [0020] (Structure 10) The
wr appi ng body of Structure 8 or 9, wherein atnospheric
pressure in the space is 200 - 600 hPa. [0021]

reccordihg heditin @ladslsubstratstid Holit aralfa paelagihg ﬂtembémgjtlawlﬁch the information

I o om@t | gﬁ%c%%be%@n&ghégpggoﬁ' %%%tga(%fs fqtaining lower alcohol.
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mﬂ%ﬁ ?ﬁ%ﬂe ctures 1- }stOZZ]ét&%S{ructure 12) A method o
the gfaceinBufl@@ppm.i ng a magnetic recordi ng nedi um

np steps, o ut an i nformation .
0o stsreng? M e TPE eob St bta 8 & Ml RS R gressor n the
spakQghooefsopmpa.one of Structures 8 10 and form ng at

| east a magnetic |layer on a surface of the information

[002K c oSttiataye 1 degtho@fawu@gtbsmg agtinfornptipyperording megium glass substrate,

mmwlg%%%%ﬁp‘?@& @ﬁ 18& um&é’ﬁ@%ﬁ% gr Stes ngstg'%le method of

any e SESHuctuRY €nt7i on, and a w appi ng body thereof, the
gl ass substrates can be transported to produc i on
[0022] ¢ (Stregters 1 femethadofiaanuacidngy Iam@ qﬁstaqr %m ium, comprising the

mﬁ?ﬁmga& ﬁ'gslﬁ%%&gr Hﬁcé‘{ll ng ?ﬁgrel gn rratter m%‘ﬁ%bc’dy()fanyone

of Stiuetunst 8pP0,agd fondling af leased magnett hyer oge suefact e theiinfeinghéion feeording
wr ap |ng and so forth to the glass substrate during

mediprg Fatet ransportation. Thus, when the nagnetic
recordi ng medi umis prepared en‘pl oyi ng the information
recordi ng nedi um gl ass substrate wapped by such a

EFREEIORTHIEINGENTION| s possible to manufacture

oog S Rcofpieip e d%egnge e R TR DR B e e

predcht ﬁvéﬁh&ﬂ EufrHH & RO Eheplassubstiates Edn bR ransported to production
i nformation recor I ng rredl um gl ass . substrate. Fi

2
facﬂlgesavf@reagmmcgmm@nw axmapieced iy ﬂmlawel@wtate aftef washing with no
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mappﬁhg il @l fadsto Sehddss absratefduging Sorageemnd transptmmuérac tThus, when the
process chart, show ng s.to mapufacture an
magrwpefeﬁ%gans ediugdy prapasel w@%nﬁtbq ERQR Excping megjug: elaps substrate
Eihbe® itGs@b18 1o A AHGh &&9& kdihganedia to avoid
Wré\ﬁ?%\%ba%g st eBﬁﬁg{“ tﬁe éri@gnt fnventlon @ ° gﬁrsle aaoavm
gerecemeithead drdshust rati on showi ng an exanpl e of a scrub
washi ng apparatus. Fig. 6 is a schematic diagram
showi ng a hol di ng body to hold gl ass substrates.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] Fig. 1 is a diagram showing a whole structure of an information recording medium glass

substrate.

Fig. 2 is a diagram showing an example of a magnetic recording medium in which a magnetic
film is provided on the front main surface of an information recording medium glass substrate.

Fig. 3 shows a manufacturing process chart showing steps to manufacture an information
recording medium glass substrate.

Fig. 4 is a process chart to explain individual steps in a wrapping step in the present invention.



Fig. 7 shows a side view |ooking at a situation where
gl ass substrates are stored in a storage container
fromthe connected plate side. Fig. 8 is a schematic
di agram showi ng a wrappi ng body for an information
recordi ng medi um gl ass substYate of the pr esent

i nvention. EXPLANATI ON OF NUMERALS [00251 1

I nformati on recordi ng nedi um gl ass substrate (gl ass

s ub<ig. 3t schénaib Jigttation Sholvinighn Eleingple/af aGtrals sashing aippapahes.

surface (front main surface). 7b d ass bstrate
sur f%élq@&hw%mm%‘@égah@l@pg@ﬂyé@h@ glasyay i al

sur f I Ndfc ent | storddBn a sto
Sporti s B leg b B SR i i B ol slordda sorage
confainet fednnie coridctédytate silé. d 63 Fi xed nenber 64 Supporting
plate 65, 66 side plate 67, 68 Connected.plate 69 . .
Bot Rt hicRemeg e aORG S YEPP 08 DP ARG g THEbFording medim
Ob A 00 :ikarpi ng body for information
glasrgecor mé‘%‘%i um gl ass substrate 600 Hol di ng body D
Magnetic disk 6 DESCRIPTION OF THE PREFERRED

expL SN AYON O BB BA s 5a mont s el ating fo figures.
[0028]t 1 hBiformation recording medium glass substrate (glass substrate)

2 Magnetic film

5 Hole

7a  Glass substrate surface (front main surface)

7b  Glass substrate surface (Back main surface)

10t  Outer circumferential surface

20t Inner circumferential surface

10a, 10b  Sponge roller
20 Nozzle

30 Washing liquid

60 Storage container

61 Upper lid

63 Fixed member

64 Supporting plate
65,66 side plate

67,68 Connected plate
69 Bottom plate

70 Rib

71  Groove

200 Packaging member
201 Opening

300 Wrapping body for information recording medium glass substrate
600 Holding body

D Magnetic disk



present invention is not limted to the enbodi nents.
[0027] Fig. 1 shows the whole structure of information
recordi ng nmedi um gl ass substrate (hereinafter,
referred to al so as glass substrate) 1. As shown in
Fig. 1, glass substrate 1 is Pn the formof a torus-
shaped di sk of which hole 5 is fornmed in the center
Synmbol 10t represents an outer circunferential edge
face, 20t represents an inner circunferential edge

face, each of 7a and 7b represents a glass substrate
DESGRIREION OF THE PRIFERRED prgsurface, and 7b

[Oﬂ?éj S Lﬁge%g%&ﬁ §entRAGHL @depc bG8 on EHEIdMnts r h@l& tﬁ%%.lﬁeus%ut the

ow ng an exanple of nmagnetic recordin
prefeheinentiaf it aot limited @rthiesthbodimeatsso as magnetic disk) D in
whi ch magneti c Liln12 is provided on_front,
Ivi

0027 tl1gl spaweihe yhels struckippfunfarmation iepsding wr”@@agﬁsvbm (hereinafter,
e >rd’ ) ! | _
refe?%%gbga]tiéo‘éls %@?@?ﬂm%ﬁ%}%ﬁ? il?%gl,%?aﬁé%uﬂﬁ‘a@ 15840 HREEmY & a torus

Step chart show ng an )
shapedatishlof which bolerf s fomvetl i the genger.o SysbobfOt spresdntsfap owtart diroumferential

' di | b te in th t
cdgp A0} SRR P PGS S R B (P R R Hyapsopys @ lass
subStte@Psut fice MRl r6lB6kentS the RentinfindupthceRari 7 ifeprdlerité ¥8e BACR Sifiin surface.

nmol ding step, and a hole is made in the center of the

Furthiess Kigi istatligure ghawing an expmple hémagneticigeording pedivs Kregpinafier, referred to

he fi . ' o . . ' '
s R B st RS I e
subSiEhgEel havB s Fig 6. pMdgadiie disk L B tefor@d en back nigid susfaedb.

%aain i n the second Iapping step. Next, thelglass
[002%]h sk} is 2 Bapyfaghemg step syt sRvERg texgmpls Of wgnulacturing process of an

mf@%ﬁ%gr%&?éﬂ%}gecgﬁ gfa%%gﬁ : ¢h tﬁé’ﬁﬁé&ﬂﬁ%ﬁéﬁ. i ﬁ?@lf%éesggleﬂéd% the glass

he poli shi e washi ng step, an
meltinggep 8 ghobleé m thesfoorn nfhuditkeid theprdsemelding stepl aodi4 hasis aade in the center of

i ng body for the.inforpation recordin dj,um .
the LRI SRE k. 1R Sy PO PR sy I Bedetemmined
innR8d bt QfiRldrOhe HREAIiNG IR MR lcASS AR RS bHIRh&!, 1he surface is

transported, and information recording nmedium glass .
polishedisignin irethe seeendtlaiping sispt  Nexgiher ghass substp sugfadsdeiybipeed to a chemical

ol U 5 BB M e i

wrdppiBeEp BRofdueed e Sifpediout /@ wrifpaighatly fhthe f@heiidigecording medium
medi um gl ass substrate to manufacture magnetic

glagssulstrdeng medi a. [0030] A nethod of wrapping the

e i . . .
o R o L S O3S By Sy s o
anddinfobrhg@ion 4ecosling npediv@regiass sltatrdtesabetitten guiafrom thp pirapging bedy for the
. Jdncluding_indivyidual steps. After as tq a gl ass ) .
informB QT TERdpEREHym Bgéwuéi?gje_ 4 DAPPIS SHhe THES i I6R5t agnagmeticjayer is
fo T E(%on Be sEBESS G SoRRi0h %&H&g g%%las@ bkt 8 hAfSfacture magnetic

strate surface are 1 nspec he 1 nspection
recatlgg metltae pr edet er m ned nunber of acceptance gl ass

bstrat.e re held i.n. a hol ding body in.the. hold
003810 A o P B s R B e B RGP < U prescnt
invBifok 38l ROILBRIFBEffitho Bp. £ IFdTURA Bodekd dihrk $hotwi a wrapping step
packaging 7 step. en, an openi ng of the packagi ng

inchodimg érdividiabeeps.e dAften a3 TF@ gb@saﬂurmte@fm’pg besn swicsispiaige wpfﬁlmg step in
rig st R B Pt 8B B B UGG e PP RA T Bl ton s, e

predetermined number of acceptance glass substrates are held in a holding body in the holding step.
Next, this holding body is packaged with a packaging member such as a laminate film in the packaging




wr appi ng body, an adsorbed thin |ayer nade from a

| ower al cohol conponent is fornmed on the gl ass
substrate by contai ning the | ower alcohol. Wen such
an adsorbed thin layer made froma | ower al coho
conmponent is forned on the gléss substrate surface,
adhesion of foreign matter present in atnosphere can
be inhibited since an activity degree of the gl ass

stepS UITRdn, &1 pebitig bfthepdoapinggndatteris sdaled in masehlmepcﬁasr vrappilg,  In this
after conductln? t he mashlng step,is |o

wrappiag Eerolosver lenhel g epriaiied t the frger ipvidy thers packiging member. Inside the
W@W%Mﬁ% I 9% ‘f-%ﬁ@ g&ﬂtatl&{fer QRO Bt RFET on the glass

€ W appl ng uring transportation are
subdrafefby@mhtﬁnhg thefdveet hlechobn tWhehi’s&clgﬂn@d&r@dlﬁsm laggrenade from a lower

alocbplaapat A SRS o D o SR B Ao ke et plesent
atmf)fb%ﬂe 'c%rl Be3nhibif2d 3ikde aﬁ%ﬁxﬁ'@ degrtd Ut t‘tfe%ﬂfs@éuﬁﬁﬂiel SAMIRE havmg been atan

preferably has a concentration of 3 - ppm
actiViltion levelaier convhlctl@ theywashing stap wilovested. n Thﬂefospfa@gm m@t’ﬁtfbaﬂng inside

the se nenb s a concentrati,o
the peing Byrpol RS i EEe R PR Re T B B Ble 58y flring ransportaton
are SRR Q) atGHED GRS e olaSs JubsidfelsinGice Mileleb iraghtie theording freti with their
the effect of inhibiting foreign matter adhesion is

cleansuacesian b fransparted ighweducta faaiifties. al cohol has a
. - al 6oh
[00%]32 gl*re Iergl%le ?(ay- 17?%8 (foggea ﬁlg(\)/}éog?reﬁga%éﬁ% (g)?lc%lp'%oﬁl éﬁ"?—-%o ppm. When

the WY Sedhebcnape irthe spﬂcetulibﬁieshmﬂé@aek@mgﬁm&)eﬂfak e concentration of less
renoval thereof, and forelgn natter ag re%at!on

thagyd et & @dsormtion %ervawséaﬁ?@ bl sempangRt qeggxlprpﬂqﬁ:ﬁd, whereby
the FOV\B@H%@(S: (ﬁ;IIEFo sex n?agr 0 ésp#ﬁs 18&8@1 ePurth@Q3h t‘ri%:%\%}%fcohol hasa

['east one sel ected from
contégratpnespeediog $00srimg gined ﬂmﬂcdha}wiqunoaﬂztyarus lmevenlp pradisied, drying

gl Sns henianl 8 vep Loeraleonol el Mghccovn
enEﬂleﬁ il thé Hi‘y{@)ﬁﬁéveﬂ&ﬁ ﬂb@acﬁh &altifsRShpRAtBee oPla Fb@ﬁbleq&t‘&ﬂem.

al cohol can be easily released from the %_ass .
[0032]b sFurtherelobipr Hesdpl infprmed ofiatleasherielsgleqtes e de Bropp eeusisting of methanol,

col PP AR Robic ShOeb IR A0 v gt s
is ehYA8Rkm Elﬁﬁﬁ ARt laydron ﬂi&@a‘éﬁﬂbm& ssiaee lowertdiwhd @sels: eatilgneleased from
i nformati on_recordi ng nmedi um gl ass substrates are

the glagpslsrateiby heajing itds easibrmoyey b&@fﬁ‘r fewaing » PRSISHipisEAiBg fayer, and a high

d bod whi ch
qéﬁﬁﬁﬁg%§%¢%§%@gmagﬁﬁﬁmﬁQ unldpggslggbs?rgtgg arelﬁeld

[0083] sBatherin thé seaMgmegﬁlem egdestwiwh irffommtigrrecarditg mediimm glakssubstrates

space._ I Nnsi er can be reno
are 5 SHECBYIe Ko BCPURE Ppgt S 3 ROV polding body n

! 6 helA & sefed h@ iNGEkAGH (AA f
“mﬂh er ﬁéd%?E eggﬁﬁgmf%ﬁﬂﬁgﬁéﬁ?o t he ﬁange béﬁﬁgen 200 oreign

matterﬁlﬁ)fhe kyfaee inside thérpackaping roémizen cmmmgpch@d tocﬁomp @sieni bpregficing pressure.

O o OSBRSSty e

to tAE RS tetvides 200 bEFRchPhO Ian?é‘déseQIfBﬁﬁttﬂoEphEﬁ@prbﬁé&b dfless@d 200 hPa, the

foreign matter is generated via friction, resulting in
wrepping badihis sresmnzqdéw dstatmesphesicpreasues, iberebit eonsiiiing gmbers are rubbed to

codp iy Bipe i B ST Blafnoeh g VAR e b aesion theror

on@HBRERIREE 5@ f408. € Tokthe, sirick sttebgthof the Wﬁfp@ihg ®adyt i adsiréde be increased in
heavi er the wei ght, the higher the manuf act urin

ordgpiorwithstandrthe atmespheriqPresHe.dag ot efefe@ﬁd et haswey the weight, the higher the
pressure exceedi ng 600 hPa, no | arge

o)

U:.




effect can be unfavorably obtained in view of renoval
of foreign matter inside the packaging nenber. [0035]
Further, in the case of the process wapping the

i nformati on recording nediunkglass substrate of the
present invention, in a step®o seat an opening of the
packagi ng nenber, after sealing, a holding body in
whi ch the information recordi ng nedi um gl ass substrate

manhihé‘dluﬂlgg dotgs. P Feliagl i i the 6B BN atrBospldrid pheSsurqkedeting bd)(yhPa, no large
seal e

after filling gas for which concentratlon
effeqt genghe vafayeraly Obtsm@cb!p (vieweed rempqyakof forpigieealisy ingide ﬁ%fg?gﬂil%fnember
[003%!C I}"uﬂhé{y%){ the Q&E { tlﬂg IJo@ B@ﬁé’ﬁﬁg hlgérﬂlaﬁ&%(%oﬁﬂlllcgqqt : at s substrate

ches™a concen |on
of ﬂﬁfprds@w&ﬁ/erﬁlbﬁ,dlh@kte}ﬂs s@iim cb}ﬁmn of th@paok@d;guﬁnﬂﬂr hfiter seahng, a holdjng

advance P1 pon1can cal cul ated by Pl= X1Y),. . .
bodymartachthepBpmaion fla syt s ¢ Fé%w%aber isheld s
pref acfs&f’eﬁ aﬁerﬁnl_gig%%f \'Nfﬁclpéo%]ééxﬁﬁtﬁ)n%ff loWeS a1 it glﬁﬁs%ylﬁ the packaging

agl ng ter sealing is represente
medmmn sacich waycthat éretlovedr ialoohobin thesealed @hmbanhesca@nmanman i3 —100

| ed d he K 0036
D CRBEIBHICR P PRS2 215 RaphE heet Iy s B PP
calcﬁl'aﬁa@B?Pl Lp) @@xm %\%efewme Bressuft dr AR ?asﬁﬁ)ﬁﬁﬁsehfé&b ¥ hPa,

he packagi ng nenber is not specifical limted ut
aunodphermmq@mﬂmf%pace inside p paskagingrhembes afigy is Frgraseiagdy Y hPa, and

R P S e e
[OO%J Usirethod Hillir dafifor GBIE EdticEradati@oftdwer QM&fol B b@ﬁé‘n@l m advance, in the
i s atnosphere, one having concentration of

| owe
spacgiuasisledite rckpging membetisept Wclﬁﬁ@l}’fh&ﬂ%@iuﬂbe Eepta gaban Qpgning of the
pacl iR iR bRl Rl B o BRpBA BEC ecB Rt oflover
alcoholes ammemda@md e nAs atthemonsehtrdtion bf lewp1 atopholgs tisrmevasphere, one
to f| g@lch onc ntratlgn | ower algyho
having C%ft&‘ ?rz: 1Wr AFaresoing FaHaIonARISE
[003’73 Si glEcohiR iRAH %luﬁggstm%ﬁ an zﬁﬂl@ﬂiﬁ@& thd fcen@RRRb &rhdj ustedto a

om’ls pre erably a clean room The gas cont ai ned
predeteremipdomcéntrsiicievithat cpmlriyag amgeam‘te s} gas fera\ﬁmﬁle@@mnﬂw@n of lower

redet e centratiagn of ohol ly
oo S SR BN bR sPleh S T RLRL RERBLY puer e
opetaBlsn ﬁﬁmtlg“ﬁe@ﬁﬁk AQlcBrodRITD Ehe £ad Bornddiihd b}iaeéimbme the packaging
seal i ng the packagi menber in the clean room where

meroberls carreachitheqredste Q@gqon%ﬁnm@a lof jowversdgoligkealy whesehy A¢veign matter
mcorPor? qnl%tb Elg 9 aCQ?lg A€, F)Qc%@(ﬁ] oet n%é? g{n bgﬁlﬁg@fgﬁ Eﬂ%@lu@ﬁ%@kagmg

merdb& e clbﬁl r@@ih whitre doncktratictvafiieesr alcohdl bedmpatia ailventaas described
t he packagi ng nenber, for exanple, there is one by
aboyipi ch an openi ng of the packagi ng nenber may be

[O Ielg‘ﬂlelae(sta% & nna‘a{o@o? % géé f&%}ﬁ’éhrbg éeﬁ@aubﬂ Bﬁ[ﬁ&taﬂ&ﬂol is adjusted

ny ne l'ass substrate, I's packaged
in axﬂwanbe ihte @a«:ﬂnﬁgderfge pae]mtgmg ;mensbe lfax cminpkn t}are is one by which an opening of

oo SSTRSSER S BT PSRBT o SEPRESEL A8 g i

olaRQRBAE, vitich i k@%@@lﬂl the ?o acﬁ@m@ﬁm@ér 1§f§l§<€@ |1ri3a depebsuribed room to

subsequent iy 1 ntroduced just it to the
subpaechtly depresseire thetdapregstrized wopy, exxkgas tor whigh FW@ﬁntfaMft fralcohol is

bR regief g SRk Gl S AT B Msgmined
atnfg):s% A gﬁég Lféurl;t}hﬁkgAgf&%oht&nﬁg lidvie alb@hoﬁhaifh%tﬂ% piiédetehﬁmed concentration




t he packagi ng nenber up, and the opening nmay be
arranged to be sealed. [0039] A nethod of
manuf acturing an i nformation recordi ng nmedi um gl ass
substrate will be further described in detail,
referring to the nanufacturiﬁb flow chart in Fig. 3.
(A ass nelting step) First, glass material is nelted
in the glass nelting step. Usable exanples of nmateri al
in gaiRaviéralian atr(for elamplk, Htudieh ba), ¢hel gacis filel in adate bf the sigd é®a opening of
conposed of Si @2, Na2Q and CaO as, princj pal
the pas naber up, pigHbeepenIng By be grangsd e d of Sice,
[00@32% eB%&’?i( afa&um’%n%go@aag&ﬂ%c&ﬁin%ﬁieaﬁln SRR Sill be further
rosiTicate glass, 1 [ system gl ass;
desdrib2dinAtRiRe S0P toteahamfgtuass flova ddrti FigA. 203- Si O2
system glass (R = My, Ca, Sr or Ba). Othese,
(Glagh BRAASEFY)| cat e gl ass and borosilicate gl ass are
pref L& rheferiaMib £lin A% SR RMing stBpa CUsdbR Sk FhRAGE ndfeal used for

excel l ent vibration resistance. ress nol di ng step)
the Blasstsybsirate Bcipdewda imé glassgompaspd of:Site NexQyladEa@ gs pringipal components,

et elpsorbis ot SE5 ARG R K PR Sotuponents,
borSsile it ERCLIND SO s§9m glats, BHOIALMRIBIOfsystéert itasss HTe O-AbGSSIO, system

substrate precursor may be prepared by cutting a sheet .

glagg (RssMedearsronial.h Qf thpsé. aluminpsidicaielass apdhompilige glass are preferable in
. down- W_Dr I : r exanpl e,

viel B RtllA Bt R S Pt BB RGER b CEP (010
(Prebb@bRingstepo | i mitation to size of a glass substrate to

be used. For exanple, glass substrate havf nq%éan ..

out eNexiinpRresmamestep, i ek gass scag it faver mpld; ghd presgmelding is

i . ( " -

oo s O KRy e R ol o ik
shapdadss sibisterpadcarsbranayrig peeptued bk aigtsg asheepglasnforted mith a grinding stone

. @3 can be used. (Corin te n_the cori st
SRR T R A R
anM%%&ﬁﬁte precursor having been subjected to a

press-nol ding step. Making a hole is carried out in

[00¢0e Then is nd lipiation tsfsizcleéa glhss sebsirita to byupadei Hey cxarpple glagypubstrates

N

alsd¥eMimitation foligcknkdsof a blafpilizgats taadthe DRasssulssuat aoviisy axthickness of 2 mm, 1
gl ass substrate are subjected to polishing, and the
moypiohe8 IR sEEbedsedn gl ass substrate, i.e., parallelism

| ss, and thickness of a glass substrate is
(CO%!P%FP% narily adjusted. (Inner and outer dianeter

prechﬁhgmmﬁgnqeshﬂagngﬂebﬁmiﬁnmipmnoﬁhng&msﬂﬁmmemﬁwmwrMnm@
beeg :gilkg{ﬁ?aléc? gﬁr:eqes-répcﬁ = C%gplf ggg&g}gr 2 Cdx%?) éan%m;?- 2 tg?){:l)t’ in %hlg %en%rléllt p%lr't of the glass via
gn'ﬂd}ﬂsg%gi tebRdrift 8§t Bpded G4t  iahoRd BHiREonSHIAS Edtbipar bethe core drill.
gr oun (3%%ﬁg$ing a g#%ndstone " P e oore
(First lapping step)
Next, in the first lapping step, both surfaces of a glass substrate are subjected to polishing, and

the whole shape of a glass substrate, i.e., parallelism, flatness, and thickness of a glass substrate is
preliminarily adjusted.

(Inner and outer diameter precision processing step)



such as a drum shaped di anond to conduct the inner and
outer dianmeter precision processing. (Edge face
polishing step) A plurality of glass substrates having
been subjected to the inner and the outside diameter
processing step are piled upllnd lam nated. In that
state, the outer circunferential edge face and the
inner circunferential edge face of the glass substrate

ar e 1fh |iSthe thnbind Butd iMetae ﬁfea@@n prbdssihg fep, 1HB litkitircumferential edge
(Second | appi ng step) Furt bot h surfaces of the

facemnéﬁg nmmxcwafe@ena@l@dgﬂf ghwbsuws afeigr@ng ermpipyisg a grindstone

soolR Ryt gt Q8 e RSy T R e
G&%%ﬁ?éﬁaﬁmﬂgm@»glass substrate in the first and second

ping steps, a well-known polishing machine callged a
doubh glossispptaghaviag hemeuleriedde thg dwer and fhgouiside diameter

pm(%gs“gr&ﬁl a?éeﬁn ‘g%é; WW@% i n ?ﬁé@orm o%ﬁblgdéglagﬁandthe

inneg cir@mnferentiabddge fabeofin dlast sublstentd are pulisladiusihg arsalge faa¢ pdlideyg machine.
rot?te to ach other in a reverse direction. There
(Second lappig a plurality of dianond pellets on each of

the Fiﬁ’tﬁ&r bdﬂ{ A85ks BHe %IQS% SURMARE ar@?éﬂsﬁéﬂ %gﬁﬁ kd'Ghelyt4juSEsaRillelism,

other fof polishing the main surface of a glass
ﬂMmﬂ®amhhmhmeéﬂmﬂhnsmb@mwpper platen and the |ower

at en ere a i C mhlc
008l Sitnog miein? el e S8 Bl iy 3 poond
lap;fit'lgf SRl & wWR Fo]lsﬁiﬁg hiaveiie dalled Ldduble-sidedpoliSigy lﬁ&o‘hirﬁ can be used.
cated in the circunference of th

Therdwblgylflgcpﬂ%h?{g machine um@ppq&ﬂ veitheaR uppes plaisn gn%lpwréﬂatenan the form of
a d1§i< ] I%l (a{e b%@ll tg gtaﬂcrl esﬁ ﬂ{a?tﬁ (% 1%&% & e%h Bter i 11% a revFrse direction.
SUbHt %A

eis |nse int ace t

Thesadas hdhaiee a plibgityud ﬁtafnoﬁdi pdllets oaeath bibe hpjpﬁepslatai avidelre, loWéT@laten facing
|nternal %ear and the sun _gear can be operated vi

to eg }Sh}pg W@ﬁe of @glgy]subpﬁge p ﬁqt\gcfﬁnrt}& upper platen and the
lov@ﬁﬁ%té{ 'tlféf%: i 5 plfk lof &FA’:&@WH&% Rl B mBRIE MifEer@a gears located at the

OWs. T e upp ten the | ower platen rotate
out¢reiresathrentelvéthe ikrwer platen eneguitsle seierand ¢ suprgear Toveted arthe circumference of

nserted.in thro i anond
the gty phaftop P st et T ctit Rt e 0 Dbt i sl
subbtRMEE infrdl BthidAb1E & (Rack Helglass ubdtafel NBhe ipPertpensibd the ldvaR platen, the
where a plurality of glass substrates are supported.

inteyrral gdaeaqdcﬂllq sy 2¢#g candheleperated up @ pepeiats daingestent bed above,
[008%] lfnns(%tﬂr}:%%&n oq’g ngl dshﬁ%e a%llﬂse is rfo'nﬂgc{ e% &1%1'\7@9 The Upper platen

sSupp ween the upper at en

andﬂi@lo@b@ﬁﬁerﬁ’d@@ttd &l oth&iialthb édvesedirdchie. | Ghecﬁanﬁ)elr akseted &nslthe platen
the gl ass substrate. [0043] Wen this doublf si ded

thrqygh ﬂ@ﬁ;aﬁ@n%%ﬁt qlitally rqaesdn thy sql%eafareetfontaﬁ@afm alysr plaishyahile axially
i t
o g R AL o MRSt Rt 21 i

opettead as dekcrildlabsr] igass eubdicdté @nbe p(é‘l&hdﬁdbytulrt&)dh@@a grimdingéiquid supplied
t{’v;:prélstflq}wean dr ;ia?ecr)%g | %gtrsn 4 gﬂéttee%a;b " %vg; ﬁr ab@g ﬂ}?? atss substrate.
[OO?_%t ?W%l@ﬁ‘ Frishoutb1b %d&i @ﬁﬁﬁng Radiir ik 16a§ 6fthd %at@@lo&i%@% the glass

rpm and IS preferable to set the nunb
substiate ailalte rmnﬂaemff rqtdtt@nmprplzpd:rmr@appmprlmely athosied Beprdingwndesired

I A N AR T N ET

60 Lo g/em’.  Moreover, the number of rotations of the platen is preferably set to be about 10 —30

pm, and it is preferable to set the number of rotations of the upper platen to be about 30 —40% smaller



nunber of rotations of the platen is increased, a
pol i shing anmount will increase, but the surface
roughness will not becone satisfactory when the anount
of the load is excessive. On the other hand, flatness
wi Il not becone satisfactorylbhen the nunber of
rotations is too high. Mreover, when the load is
small and the nunber of rotations of the platen is

tharl tR¥MunkBRESBothfons bf the BwROlAtE| Wehet HRNbAdtRom BSplater 18 Sdtdased and the
manuf acturing efficiency becones |ow. [0044 T At a tinpe

nunvierof rétatisns of theplatersis insreated. A nehshinggmeraivill ierease: byt thy syface

e ndulatl e
o o B Bl 00 BP0 R0 SRR on
ﬂauitsgdvﬂ&iﬁt &U&ﬁé §aﬁ§f&tdi>y ahar tﬁ@hlynbehﬂ&otaﬁanm }ﬁgh a Mméovﬂr when the

-4 pmand an Ra of about_ 0.2 - B g such
loacis A}t hegHpber O FRBOmTA PAIS P 0 i IapB g sy, asa resil,

y the first polishing step
Inmﬁ%%%ﬁggaﬁﬁémgﬁhk%%fggpchen1cal strengt heni ng

[0044] e aAvHRiRie lica Iﬁmsfnﬁ@’daE becbind laghing stepndefécts sachche fargeamdulation, voids and

effl Cg‘fnt I yre&g}r) ua(ilt gcesecongmléﬁgpl ng SE% e%;f lﬁ@%%ﬁbﬁlﬂepreferably
Rrdak 2l &Ra. d?%ci S gt falstuBce state, th
hastf“lzgppl né{%so?lét% ‘*}E}Hﬁé& raulugbtc())4 se di armnggﬁCha lets ©
gmhaﬂmm@e&ﬁ@@eﬁkﬁhhnmm#ﬁ&Bﬁﬂmﬁhﬁpdmﬁmgﬂqﬂhmm@ﬂhcﬁﬁmwmumhmnwﬂ
di ampnd pel |l ets having #1300 nesh to #1700 nesh to be
eireRtentstRond Iapplng step. At a time when

[003%.] ni Iﬁlaﬂ(ﬂ’?ont, Brdet il cht1 Eﬁ@ecoh& labﬁnﬁﬁﬁ)f Efg% lﬂh&ﬂaﬁon, voids, and

at surface roughness X are rou

cragipreaovghly oengdvie ilGhetfirst IgppBigpstep. rlés fesoedsom iyt e[irstjam}ng/s@p, itis

R R TR T TN TR

pelield h&ﬁ@# 19 60 R0 #1700 RRSH to B dsell @1VBE sepbrllgiptng sRPJ At a time when
polishing liquid containing a ollshlng agent _is
finishingshe Gt leanpingsietuitis pistsrablsrihan guragsagusiiness RegaxapdRa are roughly 4 -8

pol.i shi i ncl ude cerlun1OX|de zirconi um
d?pgg@%g'zﬁ%ﬁgﬁpﬁfﬁﬁg“@Whnganese oxi de, colloida
[0036]! | A& aaﬁof@b@m d glabpebstate, dsiigsR akRY bpp@hicklh faks s@chddnto the
water, and used 1n the formof a slurry. The pad can

polisking systarenfserhioh nppenarAgwer platena A polishiod hquts%f@ntamlg applishing agent is
supﬁlaeqi &8 & Q& ggl R%S %&é&rﬁe@ l)%" il 80145’1?1% A {1t ihdly Cﬁ%éﬁlﬁ’l? d Bnium

roma " nma such as a
oxide hl@ﬂﬁnmrﬁ)mﬂeﬁhbr@ﬁﬁbsé o, callofial silfva amhdianendn gEanh@ﬂ'él,esemmay be

e o BRI b ettt
soft aﬂaﬁ eoal gﬁf‘caﬁ B?&lﬁﬁé:ﬁ%mtab 9 ﬁge] it, iFa&si®! | A 1Al 2l Sipall flaldfrom a

a polishing a can be utilized toconduct
matenalghchm bhativelgur, 4 methmcfoesm epitghodontsininggudsly, ar Hedike nngy be employed,

o D 25 By PP g, O BB Smploved

[0049) d?h@‘;ﬁﬁs}ﬁﬁg’?’s@éﬁlsﬁl abﬁlf‘anfi'a'@ﬁshhl% @Qénﬂélm% QilizBd hedrituéthugh polishing
second Tapping step so as to obtain the

to abnisien-lising bye:iial@gﬂaa:;@rtmlnwh aéspoligyingagsniepd p apepipad.  This step

e R . S50 S0tk R B PRBL UGl B 85 i
step QPAR ot thB 8ove idbsciiSeddaiFick dtlgBnebbye@p@pidtelpusidgaeikindiof a polishing

step to renove a polishin Eaent and gl ass powder
p

agan paitielt sige Sithetnolishingragert an therepb 5 combBationt e af t er
[00t4§]e i:mrﬂlse} i3} &s&a%?qu gondﬁ‘& Q'cl%&m’?é set‘e?)sto refifove a polishing agent and glass powder

remaining on the surface of a glass substrate after the first and second lapping steps.




[0049] In addition, the polishing machine used in the
first | apping step has the sane configuration as that
in the second | apping step, but it is desirable to
perform a polishing operation_enploying a different
pol i shi ng machi ne prepared e%@lusively for each step
This is because operation for the exchange is
| ar ge- scal ed since dianond pellets are excl usively
[0049] t &g hediioname peilkhipg haeHitcisalia tetfird tppifg stepiak the darhedonfiguration as
readj ust ment. of the polishing conditions, whereby

thatrigfhe saserc ipning Sopr U it exdesirapls tq epieme ipolisiapg pegaiipn employing a different
po]jgﬁeiﬁ(:%ﬁn{g Jhth g%ﬁl&e& 5{02%%? Eor%&c@h@gﬁi’a‘ggﬁg is BRI Bhdritn FlH%he exchange is

ng s strengtheni ng
largesexbddrsimot dismenp] peletghra sclusivelly stiached arideompiieated egeration as involved for

hem cal  strengthening |jguyid to_form a.chenjcal
read iR P Epaig R SPBRIET Whrcby greacielicingy s ired
(Ch%ﬁ&ﬁis&éﬁgﬂ%hﬁlg!}%ﬂ&%e%) layer is formed to inprove
VI br

I mpact resistance, ation resistance and heat
r esi Aftexcorepletin@aiOcond dapping step, &l a chemisalgtrengthiening treatment step, a glass
treatment step.is.carried out. by | rsin | ass.
subsf bt pticaCabdiconiingd i BT Rstefefytidig averon e
glads S QRHEAE N IThe hkhiehl st%ﬁgﬂiéﬂjx%]lﬁ}te@@ forfied R infpadttesisBiice, vibration
iC

.exch;;?e process by “wh al kali netal ions contained
resitpnce @mhﬁsﬁgn@strate,_such as lithiumions and

di4m ions [ bst it A i netal i .

003 CHHRS8P Bt TR R LRl B B o A0t e

heatefl @Renib btrepfthérdig trebfiedpltjuity. BOdigstepsSindwctesltis xon éxshange process by
generated in the paortion where the i?@ﬁexchan e

whigh Alkal 16ig)ions gprigipcin B oiass AIBUFalsy SUElHS TR KRS Spdjim fons, are

LS 'S . . of - P
subsgtﬁ&lad"%ﬂ?t v %&ﬁgﬂ[‘%ﬁﬁ ot elﬂlGﬁJ&%ﬁ%F%?%ﬂ?ééﬂ?ﬁia&&?%aﬁ at of the
foregemipr | Corinoressive stteseis géreratedan the poréomivheenthe pntexehatgeesdone, from

.ligquid, and a._conmmonly kn em cal .strengthenin
disop g8 s b T oty BRI yeceiof B SRR Ae fauengthened.
[0058€ THERY i P padular RABERINMS MY CRHNISS ﬁ&gﬂlé&%e@ﬁneﬁﬂglshﬁﬁand a

salt contai ning potassiumions and sodiumions.
compmpnleknoyal cheroisaltsa¢ngtheging beatseit lignid snsblsr  Yauilyihis epmynon to use

itrate, .carbonat e.and sul f at f . POt assj: S
molgjp{haifl RS R orBp o CogPir g pRu o gpagdium ions. - As
molér B corftfinihdiRBBsium iidrk af Sdiug ipisghiestabponisead sulfae of potakium or

a low nelting point and inhibition of defornmatign of a

sodiying g8d dp peved nolen sptieefshesaran be kidadi ¢ Qf theter iR K errgRPly used in view of

: S I TR O : ure hi gher

a loﬁlgﬁﬁﬁgnﬁea#’mgmbﬁ %frfhgg%lg} uotrng)f%?1 E{s %Ear%%v e- ment i oned
[0062Inp DhsshemicRd strédptheninh eeatiem dquindsdwatedte a tepaterange higher than the melting

tenperature of the chem cal strengthening treatnent
tempei| <ol ¥ TRSIANed CRRIPPRER, o Dl the gwldh%heé‘l atmg temperature of

‘ blihe fdaftent RRRY SWONY R R Rt will

ocHEBLRS6 Sl s 98 g LA LB il
toomaahorherdbl deformessivn nffh¢ glass substrale endsfto bdyodiisedyi d'af this reason, the

B L L S
trasSsuRA bttt By oftRhldss Séig%uafelpm i35 Ry padtkeblt thatthd atidieabpeigure is — 50°C

temperature is - 5( ower than the glass transition
lovso tham the plagrs@hsition pedhdli t i on, in order to inhibit break

Bt e S T

shdoR atu@h IRRAICRA the Llhetgbdiar il héatdichital kipihehing tamidt liquid, the

e




gl ass substrate nay be subjected to a preheating step
to heat the glass substrate to the predeterm ned
tenperature in a preheating bath before inmersing it
in the chem cal -strengthening treatnent |iquid.

[0054] The chenical strengthédding | ayer preferably has
a thickness of about 5 -15 pmin consideration of
strength of a glass substrate and reduced tinme in a

glasPQibktedid gy tetsetifectddhe apieh@iting Spak heste plhsstsiitsitrate to the predetermined
strengthening layer 1s in this ra

' I . .
tempaaE iba RchertEigbe ibﬁ@reém@rwtmmeggg@sgﬂgwgﬁ%%ﬁ@mm liquid.

si-stance i n. _nechani kn .
005555 el ReRROR R pRlebBOE 2 R B S ymin
condi@¥irdtioR Bf éﬁ%n%l[ Mgl ¥BEuBstY dnd Eedtuckd tigieGh HPtikhii@dtdd.  When the

surface 7b having been subjected to a chem ca

thickrepsed dheisterighgning lyer isin thisyeigs, 3 glass sibsterieergbiing gragllent flatness and

. -\ . onducting the chem cal

‘nm§$g%%%ﬁ%&%%%%“@?ﬁ%?%@@t s‘%%%ﬁgﬁd isin the state

[0038]) erEheshipe afthy andrehtuntaestiabdigapartdn cfitffoangdit aunfaceyal aay back main
havi ng .a thi ckness of about 5 -15 pmis unifor

surfggie b bavingbeemaibisried foc chepical siengthepind rgiment step i B¢t chgnged much,

“m%ﬁ?ahﬁgggg?%%ﬁﬁpﬁe poI|%h|ngbéggg?a%ﬁgﬁg%rfacéﬁof’?ﬁgsmﬂmsmm

wheid ths sboserhehtiichbdchemidal stiesdiaaingayer meing a thickdesa df dbhet Ss-aifgum is
time, the formof the outer circunferential edge

‘mﬂbﬁwyp@ﬁ@9§ﬂﬁﬁmm§ﬁ@@m?ﬂﬂﬁﬁgﬁﬁﬁgﬁgﬁ%rnined form A

ngl olishing step may be all owed to be conduct ed,
(Pd%ﬁigf§gppolishing steps are nore preferably

condViet, agolishd@5@p iskamied outconduct ed is the first
00" 17 P BinaRed S Brie s s b R B e kel RS the same

timd, HeGMEST Sheutel BRuIBSEntifle@SEpdribnSHsdlisiRd Wetke préddtertaiRd form. A

surface roughness to be achieved at the |ast stage
singhepoligengstdpinadyee allgwasiio be epaductad, bubBvoobighing Sk 18 Fiofrypreferably
“mﬁ%%ﬁ. [ 0058] As the polishing step, a polishing
i ne having the same configuration as that of the
[0051! i Tk, Behdoaed ik the fitks pelishing §tdpesofal tosdificiondy sleainthe shapp pf thepresent
steps is used, except that dianond, pellets an

invegiiphadrigRATe)Fiseriacs (qUAkNeREE e AseRinge 1 SURfER YV %t%& syfeg roughness to
be %@gv{dgpgéﬁgggg%%ag bp afficRR, c%%!iﬂeg R tﬁgsel:&ﬂgﬂog hg{&gﬁég.g] _The

aving "a hardness A o
[0038), Awnitle pdlishiag gepe b polahing niachinedeving éielhaneconfigaation fipihat of the

ST B o S SRR B
grixglg{%gigﬁﬁ Saie BeluRath tﬁ@ﬁﬁﬁﬁtﬁ‘gsslte?%é rep&&a B% & p&f anB Ballishing liquid.

ated by pol i shing. preferable to use a

(00341 | Bivipag ismasipad having adiasipess & ofgba B0 1, ord itis phefraligto ase urethane
foa&a{?‘# I?)g?lm%LFd ngxg%%ep%i ??g) ' gbli/ u§2ed %m%efc%gg of@% Sélis%nig% gtlrﬁ(éer beldmes large

in sR&e idh Heﬁ‘dlféssﬁ)fﬁleg)a& bécBmBs dofidedause df héut Benkrated By BolRhidgt Mis
. 9to 3:7. [0060] A load |oaded to the glass
preforpblette uiea pplisbing anagsiriak byrslispersipg eqrispregxide hggng a pagticly diggpeter of 0.6 2.5

mﬁ%&%ﬁ?gqrg*? ! Iel &%&%@hﬁo@?%&t@&hehggs% er:nlt %s preferably about 1 : 9to

3.fncreased, the inner side of the circunferential edge

portion tends to go down, going up toward the outer,
[0069]deA Igaddaaded to the glass substrate from a platen is preferably 90— 110 g/em”. Theload

largely affects shape of the outer circumferential edge portion. When the load is increased, the inner

side of the circumferential edge portion tends to go down, going up toward the outer side.  Further,



14 when the load is decreased, the outer
circunferential edge portion shows a tendency of
increasing a surface roll-off, when becom ng close to
a plane. The |oad can be determ ned while observing
this tendency. [0061] Furthdff, in order to inprove
surface roughness, the nunber of rotations of the
platen is set to 25 - 50 rpm and the nunber of
when@heAbadds Secthicd ghd it Cirgtndtremial &lgppafian shbwya Badentyofli@reasing a
30 -40 % smaller than the nunber of rotations of %he, )
surfpesviplf-oft) vhen hecominaigse iodianes hEhedendiwan brdstepmigedywhile observing this
temﬁﬁ@ditions, apol i shing anount is preferably set to 30
-40°pm In the case of a polishing amount |ess than
[0061]) Prurthacihatdehie smpuotk stefheabihass tietnunbersuf tdtationsaftheyplaten is set to

B S e geoot o el o S et
mmg§€?§ﬁ£;Bﬁbw@&mep&éﬂg%&ﬂmbﬂe range of 2 - 4 nm but

I ng proceeds excessively, whereby manufacturing
[0062] f | Grideniby abose-devasitsed donditivl§ 3polishimg amount i ppeftralsdhsattp 30 —40 pm. In
step is_a_step of further polishing the surface of a
the efseafn polishingramoant]ess dem 30 ym, wraches @8 Apfees ¢appet bp@tigigntly removed.

o s R AR o B D

ranéeﬁs‘f@ €160 G anditi B8 rabe ST t481m, bR lisHe: Rededsstmdssivlyl Waereby
m

irst polishing step, and wurethane foamor suede, for
gefficiengyislpwersh| y used. Asa polishing agent,

(0068 HE SRS BtRAE Sen 1286 5 ol Bboiktib i Wb dfd'slass subsrte procisely
mfwm@ﬁ@ﬂkﬁ??mm@sfumﬁmmwwm&@mmﬁmmmgymmmd?wmm@
aving a sma article diameter together with reduce
AR P Do P10 SHiglspaer g Pyt gt OLSEing stp,and
me@%é_ﬁ%%u@&%f exARplend gl%l rAUAIBHC A hlidh Bl EHSE 0:8e may be

nmi1s di sperse n ‘water to prepare a slurr
used sichiltufyeto Sefirst polishing step) batsn polki te firthgr smogiitie suffape ofihg g%@ substrate,

o o3 S b B S AR % B e

prefeiBRtk@t € Af foRRish bR heing s Re@baiaakleidiier 4D -g706HRis dispersed in
The 'l oad largely affects shape of an outer )

watei to prepdre p sliry, ahd e glarryis usddes pelishing Baud nel herideg ragig ofj water to the
the first |ishi. ) .~ but the shape cannot be

pd@ %a%gI%QQ%F¢BETEﬁ?@§%§£J?n the first polishing step

[00641C an $ead Wadbdia/a gk sibkitag frosRasaen ICpRtgHlyi 90 -sapendf The load

the outer circunferentjal ~edge portion via adjustnent Lo
largsty affsets shapgpfian outerecircarplsgen eggq:eppm@p i thg.same mgpner as in the first polishing

e L
speed.r ¢ Chdrer énshiysd of éstgeateparchintenentjaled gadmwion vipadiugmenpt of the load is the

ML A T YA N
sidSSTaMSoufer ERIHEREW alldgd ﬁ&ﬁ&?%cdeﬁ%\ﬁ]ﬂ_% dA6Rarti HelouRf fide. Further,
when b p e

ecomng close’to ane. I oad can be ) )
wheletheload isddcredséd, the olrsmirgimigrential sdgetporiide slioyvsiarendengs of ingreasing a

' t h f th t j ti.al o
sl K MR OB 01O P gtia: 1B PR PR A g this
ten8icy @ orded® dcipiiie tRNageld® the vhbedirc@hfcrptiabd@portidh. tT1R number of

upper platenis preferably set to be 30- 40% snaller
rotatiensofilteplatenipest todf -39 rpmi oA eapmperef ratatiens githemupper platen is preferably

set to be 30 —40% smaller than the number of rotations of the lower platen.




15 [0065] As described above, the shape of the outer
circunferential edge portion is obtained by adjusting
the polishing conditions in the second polishing step,
and at the sanme tine, surface roughness Rmax and Ra
can be obtained to be 2 - 6 dmand 0.2 - 0.4 nm
respectively. [0066] A polishing anount is preferably
set to from2 - 5 pm Wen the polishing amount falls

[0088]t hAddebdribed A0 Ehe shapd BNAE SiGer@ircinifdighiail bdpe pOrEitieis abteitled by
on the surface, or fine defects such as scratches

adtg@m&th olighing\condisiprs in g sesgndrealishiag stapaind @b e sanedimeasirfaee roughness
i G li shi
Ranf 0 b BIRNEe o LSRAING 2 00, Rty B0 LS

[0066] bSA palisBink BmbiR is\WasHhbilgset BtfRen 2+ 6 LS Wathn &fetpelishing amount falls
conpl eting the polishing step. [0067] The washi ng step
withis thisgengsreeghigss at ungulation geaefatedyen the  Qhlig idefgctywuri assgratches

R el S B R BEI gL 1 "

(WxasBiBBsteg) apparatus shown in Fig. 4 is an apparatus by
whichg? ass substrate 1 IS sandMAched b

r ol I 3 aipoishingfepiqriakasd ore gamalier Ataghed i A5 Bibptpeg the washing

with each other and a
ﬁq%%?%g% ;HE P@ﬁrogpgigﬁ§®% %nd | Cb are rotated in
[006Te Thmmshmg st ie ndtispatificallydmaited dubserubwheshieg willdpeplesegbelras an
agg aying washing liquid 30 into the vicinity of the
act portion between each of sponge rollers | Oa
[0068]d An ERnipRabed E&ﬁ?w&%ﬁ%hﬁ 1s shbWAH Mgz | %@&nmlv%@ﬂg apparatus
In the upper portion, at the sane |ne gl ass
showmlirsFig t i arl apparatab bsoWhlsh gleﬁsaul@n‘atc bis sepgisiched byispongedoliacifa and 10b

o R g SPGB s

and' 10b hRr&iatedinitee @ dasction @Y dasteothicd Whitd dropith @tsl!steymg washmg liquid 30
rollers are used as driven rollers. [Q06 $

intsthe vienifefifiargnied nertion beweanrsachnf snses @Ilerﬁ bYagane é%arﬁfglass substrate 1
ﬁorgt%ﬁ%}e?jO ﬁ]ag&#g}&b‘%péﬁpﬁlgg’ él%l? Q[ ﬂ%ﬁ@ 'e,dgge%g%] éelf;a,?&alie% s QQ&Q rotated to

from eac
washefRint @ ba&dwrfmnﬁ'@lasgiubsmealt [ MSformétaﬁdnelly drivingef glass substrate 1, one

of fgr rprERBRUEY §0 P et B gul endebér rogigre kg dhven roles
[0069Y" t RShe scﬁl?w&kﬁ?f@ €bnd@fon B2 ﬂ?ﬁnﬁ&f‘& r@lﬁmﬂﬂs @ﬁeﬁc@é@@ﬂe&salt(ﬁ aﬂd 10b may be

I's conventi onal In the range of rpm and
identizrigo pachbélmamdynayrbetdif&remaﬁrqe each Oﬂ@O lfdemd r]&mnumher of rotations of the

feedin e.of washi d 30 .s nal
ol el 16 FBEC0 1800 fitlprr h s RS o PR R 200500
rprh. N FufBer! BRGGmBEr &%moﬁélﬁgla%ﬂbﬁate-ﬂi@coﬂ%rﬂbmﬂm uﬂﬁe Rfdelt 50 — 500
shlng 'S conventlonal n the range of 5 -15
rpns@ncbmq@pr@r@b é&&m(&@ DI tF@fP@ﬁ@eﬂ%Pf thmg hgad 30is

P L P SR AR 4, 3

m #Aminp OMekeduttatioh of scaibavishihglis Ebrgyentibnal[yQ the kangp off tgre1 30akdoadss and more
| Ga and | Ob are not specifically limted, and
the rgre phE0 nE0SRG0aMs. constit uting the rol I er
(007! 498 G 85 RRNAR LBk BXAIY pa ) BOAIORERRAR used in addition
pol yur et hane foam et hyl'ene-
to a sponge roller shown in Fig. 1.

[0071] Sponge rollers 10a and 10b are not specifically limited, and examples of the material
constituting the roller include cellulose sponge, polyvinyl alcohol sponge, polyurethane foam, ethylene-

vinyl acetate copolymer (EVA) sponge, melamine foam, resin based sponge such as polyethylene foam



vi nyl acetate copol yner (EVA) sponge, nelam ne foam
resin based sponge such as pol yethyl ene foam 16 or
the |li ke, natural rubber (NR) sponge, chloroprene
rubber (CR) sponge, ethyl ene-propyl ene rubber (EPDV
sponge, and rubber based spoAfe such as butadi ene
acrylonitrile rubber sponge or the like. Further, the
f or egoi ng reS|n is preferably a hydrophilic polymer

ﬂﬁl}'&@ ib@&%e GRliRIr@RnibBer (ER) $honges EthyleteqicpyRhe rubber
o yvi ny I aIcohoI doi ng this, (reggﬁ&%on %bll ty of

(EPEM)tsmngnand whbet basad anoggﬁﬁugteas tediprspcrylogifdle ﬂb&ﬁ@p@ngﬁ gr the like.

B

celhﬂbs!é @EpdlAenyRaleshol. N ByQioingalis, Ydtérﬁo@akﬂitﬁisﬁcoﬁﬂammﬁ@i feom a sponge portion,
becones | arge. Further, hydrogen peroxide water is

and genpering philsy ebweshine liguist ﬁ%@@@rﬁwqysﬁuaml eqniagnigyion-rgnoving ability is

n
B e
pxmmkkhﬁxsm&hg@m@thgﬂnnnpnmﬂnﬂmmmmanﬂﬂﬂmemﬂgchm&mhshaﬂw
This structure  _stores ger anount of
conapyatioR- 1ROV s LI °ﬂH§ﬁ?@ﬁ‘${qU|d in pores of a porous
[00@??%%?{%&%@-%%&1@%0n PR iPBnbh@featddiEERIYther.  This structure

Frty of co tan1nat|on in the spong¢
storgscr largemamant of cqnproritatiog arbivashing liquid inwarsk pireopordug bedy canstituting the

e R S R Dl e

ofwaﬁﬁg uid ¢ fueth@fim@Bved. 70% This produces deS|red
properties of strength and elast|C|ty in the sponge

[00F3r t Therspongapertieiyrefemblyhes anpresio 020 —§0% sk aore Aigferably has a pore

ol G O RS St ] g e o

wh& € eention Ebilit of guneknaaibh i thaspomzelpartidn asisupfor(y abiligGffpvashing
and nore preferably has a hardness of 35 -55% This
hQ%ﬁ%@@@E@“&@§Y¢%d properties of strength and elasticity
ER6%Ofhd ARIrd prbt¥raBll h
[00‘(7:43 IR ?1«2{%@ gﬁn?lﬁﬁt%%feaiag haVBE&RYS JF 8 €79, O hebféraBll has a

ponge portion and sup orting
har(atessi dfB§— 65% \Aﬁlslhlpmgudes dpsirall propertiesiofishength fméle dy lnlthﬁ sponge
har d n s i.s ref.erred to as on ur ed
porfte BPHSH eSO At Forigizato flatif?%ip%%frno pan yippQipg Ability of
wadh®h %{uagfelﬂxﬁleyuﬂ;%%&e 18 a8@lidrS Rird@ssAg R Rkre@dths bR Bégited in
natter present on the surface of a gl ass substrate,
mmmﬂsxgmabﬁSéﬁﬁﬁﬂrate is preferably brought into contact

[Oﬂﬁgf 2];‘ e ha n(?e\g\g Se%ﬁu %ta/el%ﬁ] eovlé % ﬁ?ﬁg}lﬁ’% %F(ng aﬁ’c‘ﬁ&]ag] %attér%’e!sglt on the

smﬁﬁ@@afgiaﬁﬁéubétra{el th flad subidtte istprefd:r&ljd&ﬁug}ﬁblhﬁcoh’(acﬂveﬁmhe same liquid as
touching for 10 mnutes or nore_to float the pol.

the fgyegeingayrshing Hieidpelora sandy washing nj Thegpntact Heg 15919t Weqitially y liited, butit

is dgint%ﬁ’% ES alz{o{m fife fo:ld gﬂey%qn%e efﬁ%ﬂt tﬁ%&roh%gx%gﬁéx%t%féh foreign matter

firrhlp BgRhed dhe> th@gm embsﬁatemepmang bm@shghiassossmtwtimmaesed byliqud. On
brought |nto ntact wwth liquid, .th r.the e s

theOfoRPR. tloneepe %Ch@n%ﬁmtﬁ%ﬂ s ‘8’:5%%1:% BT 0 R vt Hiouid

ﬂletegk?eé Qle?érﬁov%}m ﬁ%@ : ik AEFodefon nRitbr frodd A6 Blass substrate surface is, but

productivity o ass substrate drops, the contact
sintd preduickvityoéthe glats sybskrate d®Ps, thervantes fimesefetlbly 5vi38 wpwitest From the

VlegvaBlg‘%/ Ig? i ﬁg @atgatp}gggr) %Eeg fLorel %xtce @H %]%esr &bs{.]r%cg, 1tt 19 r%ccgnmensc’ied to bring the

glass substrate into contact with liquid until immediately before scrub washing.




gl ass substrate into contact with liquid until
i mredi ately before scrub washing. 17 [0076] As an
approach to bring the glass substrate into contact
with liquid, provided can be _commonly known
approaches such as an approaéﬂ to i mrerse the gl ass
substrate in a storage container in which liquidis
stored, an approach to sprinkle liquid to the gl ass
[00776) bSA¢ dta@proguh tabrirfliy ghass subktentetiato@ontact with Hiflid, iprovided cen be
liquid is contained, onto the gl ass sub tra%e. o .
comrpElyeknoR appspRcHEsSHCR 28 af ARREQagla todmygierss dhe e@&‘b%l fgie &n ¢ florage contamer
L . ¢ .
in ol LR AR B PRI A R, B S A Sl ghfch o covera
cloth it whiclolivjuirkis conitdined) dntpthelglass ib&Tte. SO tteseyars diprogehi t immerse a glass

conducted. in_this.way, and a.polishin ent and
subfigiAGH GRS PTETHR S e gt s G A e B B apcuratly and
mwﬁg%ﬁﬁgﬁhggamggumgmgmﬁg fromthe substrate surface.

[ 0078

Next, washing [iquid remaining on the glass
[00%T] b sSarelt washing fsaoeducied mdhi wey ahd opalishing aggnifand foreign matter attached

ont R e Sl e o Port I st SRR T <,
[0078) NON&, vRShiBERGHR 1e@ERInG 8n the phikNuBdiaR GurifiRe & riadved fibmlsaurface

washi ng step for 2 mnutes to renove a residue _of

emplaghg I arithgiikelto duethe substrats sorfager s Berrcsyple.dhcghasssupstrate after

confl U051k R A 9 0 M B LR v o
of \?}]smlﬁg tiduid. s t}&at;rmtlﬂn)w (_Ii'%ptﬁtgi plctﬁ:bl)mrz]asgiug itfpjis ﬁmd (ﬁé fa;: zlmtinmS to
ile renmoving |iqui attached o e sybstrate
remigive Watpiron the strafe ey 1 gt coBe) seagy K S conducted
forQIc‘niﬂR s&HﬂQHr%gingﬁﬁﬁighﬂA atPRCEACRTTR Wulstis R WA IPRSBRES The drying
suc In drying,

as sp alr  knife drying and so forth as”™
tredithent ot dubstratefis it initgyl thdrets.sind adsmoerdy ks varmeetladds awb ds spm drying, air

.pe, used. nspecti on st : th i.nal ins ti on
i REB Rt mohgd f hhinh P it e P ER G M
Gnﬁk&ﬁk&q@nd foreign matter on the gl ass substrate are

visually inspected to sort out normal gl ass

subs#As tie 8nal insMcEgpitepgiist epJuchgswashing §&%1P= a¢ratehes eragks ad foreign
. . 0 p : .
maf oB R b oA bbbl MRBREO AR SRS,
(Wi

ippkteyy step possesses a step to hold a gl ass
substrate in a holding body, a step to package the

hol dfkes bHzes f9 WirGha1e Problenyis Rraduced muthe isrection siigjage Wrapped ina

( . e .
il s RARS O PP IRAImp IS b R @Rl A1GAGholR] glas bttt ina
holdinp bddyas geri t padkpgrahd leddingyods irhwhich the _glbssdybstrate iSIh_eld, with a packaging
ML RN R T
h8din® bddy i | ' ' MRG0 hsligbody 6001
by EhElding bich iRt BORNEREH PR Bl Vel BORMINga A hiRBLody 600 s
usableas shgendokig. n&ig. 66 anexpipded perspeptivervadw shpwisz hgldig Hody 600 as a

substrat e e stored, upper Lid 61, and fiX
il oHpcisg bedy D PaRrRivies SOy 00 Pt S g st 1 ae
stodNPhEati®1 Jand E¥dHerhttr 65 ok afiRedE bR €61 Blix JhisX@Bstrate 1 stored in
menber 63 1s fitted wth supporting plate 64 to

storagppaskainet 6 dined member Guinfitted avithisanpoding elajsérHie Bwpast the outer
cﬂ%ﬁg{g@%ﬁk&% balicy %f ol GibfhalMCt YhéstRbndblr Ao BRIY608 ¥ %ot limited to

the foregoing structure, and is allowed to be used as long as a plurality of glass substrates 1 are held.




the foregoing structure, and is allowed to be used as
long as a plurality of glass substrates 1 are held. 18
[ 00791 Storage contai ner 60 possesses side plates 65
and 66, comunication plates 37 and 68 each having a
U- shaped openi ng conmmuni cat edSwi th si de pl ates 65 and
66, and bottom plate 69 constituting the |ower part

of storage container 60, and a plurality of ribs 70

[0079] e StergErontainertdd @oisessdisideplates 63 arﬁl&?él‘boﬂﬁnmwaﬁim pidtet6Z and 68 each
65 and 66 in predetermned intervals

h
having p dkhared opsning cogunugieted pih sidaplatespS LG5, aﬂé{wﬂogl plalc 8 consiuting
the BlVgIr o[%h of Q;TQ% e dohBferdd Q’{d% b8 70 Q& mrﬁecﬁ’é)ﬂ%@inhéﬂzvaﬁ of each of

0 support g ss substrate 1 1n
su&g&ﬁﬁéﬁamh&hmdmﬂﬂhnmmﬂhﬁamdﬁ¢ﬂhﬁﬁdﬂﬂmnﬂm*n&$aﬂgwmsmmnmb1 In this

e RHY G5 1 o LT i APALIDG EEEHY S KPPt Eoss subsrae L in

re&%@m&%&@@ﬂﬂﬁes@&&é&ﬁ&pa' |y made of a resin

material. I'n order to manufacture these, a resin- o
[0086)| dStorggerontainer0; upperdidifil slixad membentdrapd wppcbrnng Plate 64 enpbtijuting

hokglggl di ngg rggﬁsm%g%ﬁﬁare%%wgyr oga res"fng{etﬁese L resin-

molBRk YRICEE bR as al etaviple)Y In thi kedinlrii6lding: gEber\'usable are conventional resins
(reglstered tradenark) and so forth. eci fical

suchyesalyelelx Hoisxamplefeaghnolyetyiene ¢rm0}yn@pﬁ19@é pglyvinyl chioride, TEFLON
el RAEBIARE 0 & B, WAEAHLAR SIRCEAHE (iR RN of
o Sl sl sk Tl e i
crysapymen(HEP bRy Shrether amedP@E%g palpels R (PER EREK Based alloy
resn?so<:fé41%§ 1Q1Pgﬁzol en%E’tFéleg 1ﬁp JE}PEEK/ ol bennF%%zole (PBI) and

I'ene sul

SO fm&l}ypﬂjbenm@iodﬁ(@B@HE@phelpdﬁny aﬂﬂ@r(PPS)ﬂP(ﬂEﬂ(ePEﬂf)me @BA), polyether
imidq P BRad « JEtsg St PR e hiateds B BB o Fighet o n
predicBRREE ShafsRh 8Y pidfaréd eﬁiﬁm@mgrbgg[ﬁaﬁ? &ond 0081] Fig. 7

shows a side view | ooking at a situation where gl ass
[0084) bstig. a?tsbows 4 sidegiayy ledlﬂnmat ssibrtgewheogasisthstrate Disfiogehin storage

con%am r 60 gonn@ctgc} ﬁate §7 S c'iec.j © Gla% %g‘trage?lgg Iglg)gél%fiébg iaﬁlalr ?fdgrooves 71

SUPport ¢ pair - of grooves

proﬁaéﬂfa@ﬁgtﬁ I’each'Bﬂﬁr diTat aRGacchetseeinndrvats ofisile phiteo b5 &idd® is slightly

pl ates 65 and 66 is sllghtl Ia@ggr than the dianeter
larggrthey) thediarseierof lasssubstratg &+l jsalpsagned fasbe put in from the upper

ﬁﬁi ger t&%d%%nstance &@%&ggﬁsfy r&ﬁgﬁﬁéﬁg?ﬁggggnmnnwxmmam

bottphqﬂz&s@iﬁl tanldwaGideswlamehy thesnutep vienuntfaeminicedgdmirtiannf glasstsabstrate 10
69 on the IQ¥§{ Si 29 ghere the outer
is bpqught i eqniast ]ﬂé@g FoFPPGH of glass substrate 10 is

[00@8 ougl ittis Y, fhe PRAEBG ineidufhbil of Resutbs 040 R¥Rd Frlstorage container 60
0821 In this way, the prede ernlned nunber of gl ass

whlsh: it eapegedbyapperdil 61 tled witlsfixed agmbeiitiaFiged, wherebywnstadrof holding
|1 covered.by upper lid 61 fitted with fixed
the ggﬁﬁ%?sﬁé &gF% 6, whereby a state of holding the
[ooas&aase@ubﬁﬁﬂg%@y 600 iR hRth Bblask A@8@ke DB is packagidratilaekaging
in which this glass substrate is held is B?cka ged

memperF0p mgkag@g stem i furtbaopenng 2 padkpeiog wemper 260 scaled ma
seafmrg sgp(%o %r eevrx}rlagﬁne%&}]dg%r 11fe mka@igﬁ fégorﬁﬁggl%ém%n )éi)afsg &bg'aea?é 3%6 as shown

epare wrappl
]n[maﬁornatlon recordi ng nedlun1glass substrate 300 as




in Fig. 8. 19 [0084] The packagi ng nenber may be a
materi al exhibiting an excellent barrier property with
respect to lower alcohol. Specifically, a packaging
menber formed of a plastic filmfitted wwth a netal
filmor an oxide filmis pré?erable. Further, since
t he openi ng of the packagi ng nenber is sealed, a
packagi ng nenber being sealable via thermally
[0084] e SEhke packadhesbraber & bo X inagria cklabitifpdn excellombhirisgprorty with respect
preferable, _and a |lam_ nate fil m obtained by )
to loweapleehel i Sgecilicathy, Aprskagingmember fopmed, el plastic film fitted with a metal film or

on R HE AT  BBIRESHES b oD BE plckBuibd bt scled  pctaging

merhies belag dehlablpeia krgnaily presitipeadhéestongnploginglallaminaisiy amchineris preferable,
the . sealing.step, and nore prefera reduced to. 200

and a ggjnaiphim opfpined B vpeeiatng AL ie OB A it i XReRy{Ene, polyester,

nyl@Qr HR1ikOd pREERPNEr i ¢ pressure of the space inside the
packagi ng nmenber enploying a vacuum punp during

[0085} e r Atedobpherie pressura gf thel$pasd insidedthe pakagingmiendberis pieferably reduced in the

0086] Further, .in an eration room where, t he .
seallR S ot eI e 0 CORERc S G g ackioved by
adj@ﬁxfg%lﬁﬁésphéﬁc PrIRSITH L pAcS iRId8 HRPaKaYin@RetBér@thplofing d ¥Hcudm pump

way that the concentration of [ower al cohol contained
duripg themealls; peessing adbgsipn of the lagdugieddmpackagi ng menber

c s 3 -100 pn B [ ) ' i.
(0088 U R af St R Lo SR el S AR A o3l Sl o towes
alcohoME htnidkshefaad prefagiblgtadjnstadin ki a wag that the corcerfratisnadflaver alcohol
recordi ng nmenber gl ass substrate 300 can be easi

iaiped srteaspacs insile thssealed naeknging anembeihesemssati WA P OBy gonducting a

con
r . . | . .

e N S o bl o S R of o AR i vrapping
bodg 6 infarmatien reeading membgr giaseynbstiateG 0@ catbewrysilyvedipytidrig thb pobdetermined
i n.which an al cohol detector is set, and subsequently

Mg it. Further, as another method, the resulting
[0087] 2PHeREnLREYioh Sf 10W@aREhd] thsidd M@)@h&? B @VBPRfoah&ion r@ording member
seal of it is broken therein, and tThe ‘concentration o
glass owbsiratal Wehobe mersthébyprepaung a duwapp Faappingedy ibevhich an alcohol detector

i jgned to bey .. Th i hod i s. . .
N TN R W

a ve@@yh 6@Poraio a d&bbH itis bloRQEBdreih ind e icbricamatioh @NGwa blcbliod i the vacuum
the washing step up to the wapping step are

evapreipiapaidteylesgisd trchedaeapyied. o Thp msssuriegnethed igagtepecifically limited, and

I: | cohol in atnosphere has been
Cméﬁﬁ%@?g%gﬁ#ﬁ%k%%g%%¥8%%§n1preferably has a cl eanliness
[0088] asla additicmDQER obfroth @esyaskinglstemupao the edrapiia|step h@rederably conducted in
cl eanl i ness class of _1000 r..l ess, .provided fhat the
a cgganp i SoRceRAion eflost %?%801% ﬁtB’QFPhSHe?‘ﬁ%‘FF’P o I clean
rooﬁ)rtp?e [@hasla@ %ﬁnlin@ss%laés%f 5 ?GM@' of sd, Sndhi&s Bfeferdbly has a cleantiness class of
atnosp c

ere of one cubi eet. By setting to such a
10060 exlidsj prexdded thaothe clgaliness {selefinedtat the hardbap of @artidhes 0fj0.8 881 or less in size,
supbstrate surface during preparation of_ t

whichSgrRg MoHmesebesF o 97g CYRluFEim BY g lagshe Fz]l_g@néinisarforei_gn matter
S S S B PR g m s
subgteatekeag oither be reduced.

[0089] Further, a holding body in which an information recording medium glass substrate packaged

=

COIXY

with a packaging member is held is once introduced in a decompression chamber.  Thereafter, the

inside of the decompression chamber is depressurized, and after gas (for example, air) for which



wi th a packagi ng nenber is held is once introduced in
a deconpression chanber. Thereafter, the inside of

t he deconpression chanber is depressurized, and after
gas (for exanple, air) for which 20 concentration of
| oner al cohol has been adjus®28d in advance is
introduced to adjust it to predeterm ned atnospheric
pressure, the opening of the packagi ng nmenber nay be

con&RBARA of BweBcolSITRATIES 86t in &AW intrddAQRAQ) adfis it Rkedetermined

gas for which | ower al cohol having predeterm ned
atmespherterressirs g1 openingsitheipackaging mgmber mpry g seatednthie degppression
hm% usted, and the gas is filled in the state where the
enlng S|de of a packaging nenber is up. Thereafter,
[009(11 e Fuahd] dagforapich tovie albshol Ieivink pyedetgmanddaohcanttatiomis contained in gas
chine by reducing pressure to predetermned

heaa@q%mﬁéﬁdw% d the gas 15 Bty 11 thpystate whege theopening st # packaging
B Bl VR sl e 3 BB by v

presoet toqmledeferthinedatmodpherk préssursport ed t o producti on

mm}ﬁ(:i ' tif“gi)gglhg%rg %h.e rr%%neti Cj’ recglrdiéiég‘;s's dij u%lspreparedas

| I 1lities whi
B B ot e

Hm&ﬁ@ﬂ@@ﬂdmgE@@WﬂﬁhgmmﬁdmﬁﬂlMA|| be described, based on

fi 094] Fi obl)i gu erspective
00" et recie it SRR el SRR iRl Berivea
ﬂmmgﬁgmguagnmﬂedlunl Magnetic film2 is directly fornmed
on the surface of information recordlng nedlun1glass

[0093] b sgx ik magneficrepgrring reediyn willhe de aperbon afiggfarat i on

DECEEMETI M e S e

medilr@s sMagttwt filat Zis dirkutlg forinad obie Slu’faéeﬁff&ﬁmrtaem reconding medium glass
magnetic filmis formed on the surface of the

substigfeol HERARRSHC A8 Br di ng nedi um gl ass substrate. [0096]

[00;@}1 ggﬁgﬂ%%xgﬁcér&%é P‘lgr %m%?ﬁl@st&(e iSBENRJut Forh tHe I@Jrf;f’pplmg body for the

magnetic filmb
mfcmphtmnm:atdmggn@lmm glasyoghstrate, vdriahdwes een transpireh, an@@ln etaguetic film is

Ies are _di ed on.a bst ate a_met hod of
forR G o i LG hAIGRTRES PR REm SO AR TR nd & met hod
[0094] fl@;[afﬂp[bg ot A& foratb eletod of mnhdheNd fﬂmei 1REhdeQl rBSISodR Blhig the

The | ayer obtained via spin-coating has a thickness of

magnstigjfilmbyGpE-coating a ﬂgﬁmmoaewég resipén wWhish alagnstic particles are dispersed ona
t i
subg‘cpa e, %ﬁ{e{hﬁgoﬁg al I ég{égg Alnf élil gé)gl#gﬂl 8 Qxﬁeﬂ{od Qe gﬁmﬂg][he magnetic

ayer via e nas

filod vha elkdu@tess p)ting O UDH! IayeDotidined vih si;mpu@aun“g'mas af ﬁﬂcme%mfmatgi@rm 3-12
carried out via sp utterlngmand electroless plating is

mﬁh@m@bﬂa@ed via giugoringthas aithieknass ohreughlydk(orD-Qrem, r@néﬂile layer obtained

.reco @g¥$%ﬁ§Hé&@mﬁ%%qgﬁéywhgcgi eratg &8 &b out via

spuﬁ HedcBRWDlatidP BHréérSolsimamheof iy ﬁln%nﬁéﬁ?oh Rihd }hlglgrecordmg density.

magnet ocrystal l'ine anisotropy is taken as a base

[001”6g alYggnctiempferils used Br viagretie Blnesare nohgpeeifieallpmégd padgommonly known
oneS Pr& é1¥ab € bl\ﬁgfo &gle.\gumnglngh {OCI'YS eedanlls%’cr(?pryeléc tgﬁe%%s §bdst to acquire high

coercive force, and the Co system alloy in which Ni and Cr are added is preferable in order to adjust

residual magnetic flux density. Examples of the Co system alloy containing Co as a main component
include CoPt, CoCr, CoNi, CoNiCr, CoCrTa, CoPtCr, CoNiPt, CoNiCrPt, CoNiCrTa, CoCrPtTa,
CoCrPtB, CoCrPtSiO and so forth. A multilayer structure in which magnetic films are sandwiched



resi dual nmagnetic flux density. Exanples of the Co
systemal l oy containing Co as a main conponent
i nclude CoPt, CoCr, CoNi, CoNi Cr, CoCrTa, CoPtCr,
CoNi Pt, CoN CrPt, CoN CrTa, CoCrPtTa, CoCrPtB,
CoCrPtSi O and so forth. A nuﬂﬂilayer structure in
whi ch magnetic filns are sandw ched 21 and isol ated
by non-magnetic films (C, G M, CV and so forth, for
and @R b hot-MagREEAIABIGE CAV6 (i Viaad so forly, f@lesamiide) to make noise reduction

utlllzed E?a I%§ thergg&elncIudg@ﬁgzaéﬁg%(éiﬁéh#/qﬂwol

COP S AT o

Cdenxnﬁ@mmdmQEﬁuhnahapnngkmcﬁﬁnﬁmmmkmmneﬁmys$mmngwmmm«meamh
iron-rare earth syste Sio2,. B uch her a
SYSt?fHeglgb@%"ré\é@e?th%é%m ks ‘bﬁ iz uther, e
ﬁ]?{ma#eﬁb%beﬁﬁ%@ﬁl'aﬁ y 5 dn'fh- Bﬁﬁ{e@ﬂ) bZd alpBrpendicular type
any 0

'ane type recordi ng netho nd a
nxm@m@mnﬁmtular type recording nethod. 100981 A

[00% br nt olg%n%ﬂgrlc{)] iy & t@%@ﬁ@ﬁ%ﬁﬁ%@ rl}}%tg%% g} | Y nmve sliding of a
ma?l@ﬁ’(%ead\s A§1§e TubREACRBYIdedAS HéiisiRHich & h?ﬁ@lublﬁbamuéﬁhs @erﬂuoropolyether

uid lubricant such as perfluoropolyether (PEPE) is

(PFHE]ISIMCWTIM@OﬂbMS%‘@de sol vent . [0099] An

[Oﬂ%dj Ax&\é%fe}rrlay?p aglg S Ipr g&\?% ee¥ ﬁln% ngcfelge );g@ideﬁ? 1% @’e}s &1 %Fhe underlayer
proViB@ITet d hadhetiddidkds sekked degandheathd mtglz@hnzigﬂeudﬁ]ml i Mmderlayer is
%netl c film The underlayer.is rrade t["%é\)lg one
madge] é@@%@mﬁ%%@rﬁ@n&h%geummmpﬁﬁr » & I gnd Adjas non
tic mer?s aREND e @%@ of i ﬁlnﬁmg @ a NMain bihpblRft, they are
'mco a| ni ng

ase of a magneti c S amnmal n
prefembiym&igte plet:élﬁﬂ(ﬂmd a qz»raﬁéﬁlnafblvwf mmmyﬁ%t qfingagaetio foroPerties.

%glg p{lczr%élgyer BoOPk #\g%/yls g%\llﬂ ! gxp zm% ﬁﬁ%ygo%%?na net b@h glentlcal layers or

nonsﬁélﬁkﬁ la{y@ﬂﬁ e lanRRHeBmitielallbRED b8 ftiliz6d. UBRatpley¥Titeinderlayer having
dentical layers or 'non-identical |ayers are

the halimlaj’alt m;ctmayvhmé neglylbe wesletieslusle Cat £t CrEeMakarfpiveliAdf Cr, NiAl/

GRS A e o T o oo, Gl o

[010‘3A| Estanfples olNh&profectivierldviar to NreAnt Avelaraidl c@tvdios of thagnttiv films include a Cr
1001 anpl es of the protective |ayer to preyent
layqeae@r allavlayesrarcedp lyesfa %&@ﬁ Bydrde {2y PrAAT o ek aiies laver and so forth

1
o5 L | B oD S 51 ooty
forthed With an ifhiesspespotien apparduay eths proteotizetloyer may bda smgle layer ora

under| ayers, etic filns S. orth an e
SR O ) G FRIG YR SEpAHE 5v%  TR ey allowed o be
utilBEP 2R o LNEFRERKRALE Y froleBHR qay@iqﬁa}k{% &l 68 ﬂﬁ abéWQkscribed

or a nu ayer structure in which’identical |ayers
prowctlwdatyer, dlethd: atoa¢-désayted groeacevd lam may bekeplaged b@ a dlfﬁemié@nd ofa
utilized di rent k of. .
projsPiedeEr v o Sy BpenBy e v R BB IR g doide si09
lay B Ry tibriRd bA¥dfing e, h i RS SBGDaliels € @rs@eged iBvhat tetraalkoxy
'ayér may be replaced by a different kind of

silape stddeted wish ol baged sglx@m;pm@ Cr ﬂayerpmd(f@rﬂ@f byt ‘W@mg it.
P B PRSI ol A AR g et

a nfefoli oF %Eiuf&tdnhg? the RREhtIC k&&rdﬁigenddim rdsebddubueaivhereby operation of
t et raal kox
the magnetic head Xurmg high-speed rotation thereof can be stabilized.




silane is diluted with an al cohol based solvent, on a
Cr layer, and fiu Cher by baking it. [01011 Gccurrence
of head crash can be avoi ded by using a nagnetic
recordi ng nmedi um prepared by a nethod of

manuf acturing the magnetic ré&éordi ng medi um as

descri bed above, whereby operation of the nagnetic
head during high-speed rotation thereof can be

[0162] 2bIHelifSithatiSPrecdr@AS mbdiliGlasd SubdtAR lih @B preSPihttindéh is not hmlted to
medi um gl ass _substrate in the present 1 nventjon is

no
magrietid gmedia gndean be Higized oy mgenetoconsical gisks. entigalglisks and 2 forth,
utilized for nmagneto-optical disks, optical disks and
so forth. EXAVPLE [0103] (Exanples 1-19) (1) dass
ngnnugg step and press nolding step Alum nosilicate
ass having a Tg of 480 C was used as a gl ass
Kﬂ&ﬂtdfﬁﬁﬂﬂﬁﬂfpkapare a blank material having an outer
i ckness of 1.3 nun by
O)gﬁgggaﬁﬂEﬁ%agﬁgﬁghiﬁﬂwgm&hglass. (2) Coring step Next,

a CiAlohhirsilitutd gashhammhdnmﬁﬁwasusédatagtammﬂ&immm a blank
the center of

matgial Reying a5, puter ﬂ%%%ﬁgﬁm%tdr %@@Pﬁ%!‘ %r%ﬁy l.g.rp%'gw?o 8'the molten

Q&%applng step Both surfaces of the glass substrate were
pol i shed enpl oyi ng a polishing machi ne (manufactured
(2) Oyrirg/idpl Corporatlon) [0104] Used arethe pollshlng

con tlons nd |l et of nesh
o SEpat ipleRavine AR U s ek TE poBRE s substeate
byihDEHRRET oril Ab&In Btk faRyids:, t he nunber  of

amg&?g?lons ogg@the | ower pla?eghﬂ[0105] The resul ting

(3) GirsibwpisgPen rat e had a thickness of 0.9 nm and an Rmax

F oughPla e of e st e sPidRa WP b BiStmg machine
(madtRceRd bR HAMAPCorpsretonind t he outer di ameter
011 ”e%h ISSREARR LS R ARNONHOE T B BRgfoadef 100
g/cﬁmﬁgﬂn OMiner (glj br e %gg) J13tEn 4n)i 0 B9 théGBnber of rotations of
Ing step 1 g

pali ass substrates having been
theamzi pleterd to the inner and outer diameter preC|S|on

B TSRy ABES P St 10 4R ARSER T o

| face polishing nachlne [0106] Nyl on
10?&Eer§“ﬁ%V|ﬁj a dianeter of 0.2 nmwas used for brush

(4) et andoutehdarpatripsdelsiog proessing step

Inner and the outer diameter processing was carried out employing a drum-shaped diamond

grind stone to obtain an inner diameter of 20 mm and an outer diameter of 65 mm.
(5) Edge face polishing step

100 glass substrates having been subjected to the inner and outer diameter precision
processing step were piled up, and the edge faces of the inner and outer circumferences were polished
employing an edge face polishing machine.
[0106] Nylon fibers having a diameter of 0.2 mm was used for brush hair of the polishing machine.
Cerium oxide particles having a particle diameter of 3 pm were used for polishing liquid. ~An Rmax of
0.3 wm and an Ra of 0.03 pum were obtained as the surface roughness of the edge face of the inner
circumference of the resulting glass substrate.
(6) Second lapping step



Cerium oxi de particles having a particle dianmeter of 3
pm were used for polishing liquid. An Rrax of 0.3 pm
and an Ra of 0.03 pmwere obtained as the surface
roughness of the edge face of the inner circunference
ofthe resulting gl ass subst r &Be. (6) Second | apping
step 23 Both surfaces of the glass substrate were
pol i shed enpl oyi ng a polishing nachi ne (manufactured
by HM#NurfeiRs BRheglhs Ribstri®deré bolishetendl@ying wepolisiingshichige
conditions such as a dianond pellet of #1200 nesh, a
(mapefagiured bylldOMAJ/Congoration). r pm as t he nunber of rotations

t r .
1P, 78 HEE RO S RO R0 B e o100
g/ort, 3GHrsaskistnuaber df astatians dRtieuppdr phitepiand Hhgmeas tHeaumber®f Btations of

m as .t he surface roughness. (7) Chem cal
mﬁ@W@%ﬂﬁ@hening treatnment step Next, the glass substrate

S p{%‘ﬂ&ﬁ' i ' H%%l%ﬂl e UDER bR bf ERLAE e surf
mls | ution &ggggﬁ@ﬁﬁggt & cheni ca strengt heni ng o surace
roughneés’t ment step. A mixed nolten salt conposed of

otassium nitrate (KNOB) and sodi um nitrate (NaNOB)
00&hﬁmﬁg8ﬁmﬂéﬁmﬁﬁgﬂ@ﬁﬁﬁﬁwal st rengt heni ng treat ment

sol %XQ, bhe olab\ @b WA ithAkdsQ iR oS SitebhEHing tRnent solution to

(K tosodiumnitrate (NaNG3) in a weight ratio was
conduct th chenfical stteagtherfinparenterpistept uAeninéd melten sdiempeded of potassium

i OO0 b A D b e A PR e oo,
The(F)’rgMé% it @ SdtRBuNNeNtate (RINTNBREdHAMRRINENG;)@n Hrakigitesd whs 1 : 1.

was used for a pad in the first po!ishin% ste?
Furtsemthe jempgraturgxefithesthemisal strertgthening Heatnens salgioravap set IqAQArC and the
. Cor.por ation). e.polishing material was wused in the
g %?egwg%ﬂ?QQH%@&Qined by di spersing cerium oxide
(8) Paishingbtgs havi ng an average dianeter of 1.5 pmin

water. The m xed ratio of water to the polishi agent . .
was et ueghape fogm having ¢ bpadnetids 90 was usg r@?ﬁé’&ﬁ’%mﬂmqlmg step

. i n . .
e SRS L 1SN Yoo v
usep irstheformvata shety dbeirkd by gispershigecetiua okide particesthevipgin aytrage diameter of

was, set to 30 pm [01091 The resultin | ass subs te
LS g R BTSSRIy s 53 e Sor s vas setto
10 %{é}ggﬁeﬁ{l\%r&%%}om of tgé l%%)@laﬂ'l‘ﬁenf WSRO 1h Ad the number of

was use r ‘a pad in the second
rotftiohd Fitien@wver plach vas st @ylionpma Plad quaiitityity bepelisherbwas set to 30 pum.
manuf act ured by HAMAI Corporatjon). The po 'sh%ﬁg
[01A9; e Fhespsulting glagiswbptais badyan f3P nip agy aﬁl%ogo% gisuBigce
ng&%ggrsing cerium oxi de particles having an average
Ia

meter of 60 nmin water. The m xed rati o of water o
[0116] t Nextpatthahiforg tagieg b havdisessa bf 705 was ussd foFhgad in the second polishing

step employing a polishing machine (manufactured by HAMAI Corporation).  The polishing material

was used in the form of a shurry obtained by dispersing cerium oxide particles having an average
diameter of 60 nm in water. The mixed ratio of water to the polishing agent was setto2: 8. The
load was set to 90 g/cmz, and the number of rotations of the upper platen was set to 30 rpm and the
number of rotations of the lower platen was setto 10 rpm.  The quantity to be polished was set to 30
pm.

[0111] The resulting glass substrate had an Rmax of 5 nm and an Ra of 0.3 nm as the surface
roughness.



| oad was set to 90 g/cnR, and the nunber of rotations
of the upper platen was set to 30 rpmand the nunber
of rotations of the Iower platen was set to 10 rpm
The quantity to be polished was set to 30 m [0111]
The resul ting gl ass substrat @4had an Rmax of 5 nm and
an Ra of 0.3 nmas the surface roughness. 24 (9)
Washi ng step The scrub washi ng was conduct ed enpl oyi ng

(9) WaNiSgWepg apparatus shown in Fig. 5 after conpleting
t he second polishing step. The scrub, washin

was .
condthesatb WRshEHAd p@isieRRRIgRER WaRbIng apna@m% spwa in Fig. 5 after

AT RSL A 30 0 i R R iy g

water@avingabydsdgen perpgitle @tltext off 0SPs Byweightf r AnfoBsupplg ofretashing liquid, an
before starting the scrub . washing until_termipating .
amquetotd 00 b/ iaSTR eeptmousle suRplied yia m%ggiong%) e §diige the sorub

eSSy PO, KA RS et

spongerb Arporeafitiorant tritossstherbofoppnt¥o arsl 456(TES KT8 2 respectinelyna dhe number
{ to.300 h tati f gl .

of st pispeee roetdbg S 0355 re i S0Bpho  18 o Fpions of s

subateBll wHRRWSH0 PE, T ke %1&5 SUbstRSAHeGniigctifgHhk &ﬁﬁlﬁﬂashﬁ%% subjected to a

wat er-rinse washing step for 2 ninutes. Next, an |PA .
watéi-éspwaghirg stepb fwBohinutesa s NexgarslP Aisppropyhaleehol washing stepris carried out

11 fingll) i . al I
or G B B 3 b PR BB s
dryfng0) | nspection step After conducting a washing step,

scratches, cracks and foreign matter on the gl ass
(10%lnsnsetiomtstePare  visual |y inspected to renove those

obse r C i: -
Fror Lo GRaBEa LR et LR Ry PR RO IRt Gl b st e
viswlly fnggeted fo reteveghds sbsstvbd by sataehes ¢rauks areigdhestvie ngitetibldiom the glass

i nspection step was eval uated before wapping by
subgifnt i ng t he nunber of foreign nmatter having a hei ght

11 P&y attached onto the glass substrate surface,
( g%%glf/lgngpan optical defect tester (ODT: RZ350,

manuflectdace df by gleistsalostrate kitg homTle@ignles] ingpeaion Sop wagevaluated before

0112] Aft th ti made .hef '
PRSP Aot e et HE B BB PR S elas
subbthfe fEh@l bl SR an offical @@ Rst&UDBITF RS, MefigachirédHy Hiekld High

i n hol di ng body 600 shown in Fig. 6. Polycarbonate

Teowadogiesddras a resin material for hol ding body 600.
Xt , chol di ' ' -
B bR e M eSSBS i e v
carfi@rdver 1280 hblding bep, PacHagsubgirates ivep, firstheld indididieg body 600 shown in Fig.
[ 201 of kagi 2 I [ h
6. g}gg;]qla%gn%g \éf%soqsegf ag ;é%%)lrrgzgtenrg?g)? ﬁ(glding god\g\i%BO.S ex?, olldllgqgii)oc?y 600 in
which these glass substrates were held was packaged with packaging member 200 in the packaging

J-l

step, and further, opening 201 of packaging member 200 was sealed in the sealing step to prepare
wrapping body for information recording medium glass substrate 300 as shown in Fig. 8. A laminate
film in which aluminum was evaporated onto a polypropylene film having a film thickness of 40 pm
was used for the packaging member.  Further, atmospheric pressure inside the packaging member was
depressurized so as to give atmospheric pressure shown in Table 1, employing a vacuum bagging
apparatus manufactured by Fuji Impulse Co. Ltd. as a laminating machine in the sealing step.



wr appi ng body for information recordi ng nedi um gl ass
substrate 300 as shown in Fig. 8. Alamnate filmin
whi ch al um num was evaporated onto a pol ypropyl ene
filmhaving a filmthickness of 40 pm was used for
t he packagi ng nmenber. Furt he? at nospheric pressure
i nsi de the packagi ng nenber was depressurized so as
to give atnospheric pressure shown in Table 1,
[011877P @ Xdditibnstepa b hddaghibg gep 1o pdiispedtion swepand detwragingsep were
Fuji_ Inpulse Co. Ltd. as a lam patin nachiqe in_the
condyised ingglean wem hpxing o eleapdipess flass @140 oA @opioBylieghal}ip gropanol as
lowdBR DA DS bRl i Jﬁ‘éoépﬂérg GE{L B RLABoAN ITAIIP AW AR SN in this
Step were conduced rn a clean room having a
atmesphae ivaselsted irbsish ©fvaylthft condBiirativs ofIP Apyitaiaddin thelspace imside the

propanol as . | ower al cohol wa tai ned i n atnosphere
**MXH§F%%QQQW@m@¥¥§ﬁquﬁﬁﬁﬁwﬁéﬁ?mp§§;4ﬁ§1centration inthis

2 here was adjusted in such away that
&kcdﬂgggtration of | PA contained in the space inside the

s eal A drgppink hopdyrfgr thenfienativacesnrting reddives glads suhstrateywaisepared similarly

1. | e appi ng .bo for the informatio
o Exigul I AU (A 5 1208 sl AP et Sap BB 2 hithanol
@kﬁhﬂgtgrly to Exanple 10, except that |PA as | ower
al’cohol in the clean roomwas replaced by mnethanol

( Ex avplapping pody fox thpivforgatsnageording rmediin glpss swhsirate pyas prepared similarly

ecardin i I .
to Eggifif §0-25ecBffi A BRe: R RS B Ao WARE RSk by ethancl.
&k%hgezg: in the clean roog1gasfreplﬁced ?y et hanol

Exa e 22) A wrapping bo or the information . .

r eco%npm Xfﬁ\'tbg e pIcoRine 'R%%‘%B]éﬁé\q%ﬂ‘ate was prepared similarly

g I
o SR ot PR IR 1 B
(ExfrbplaP) e 23) A wapping body for the information

e g PE SR YR RSy et st
to E%ch% 9h, eképt S IBA ﬁflﬁwé%&h&fmthé BIRAAGEE WaY rePREIdY Phatanol.

hparative exanple 1) A w apping body for the
(Comphuativeseople A ecor di ng nmedi um gl ass substrate was

prepared simlarly .t0 ample..10 Lo
ConcarEPREEROP e R Rt ERs sl v ppspared ity
to BARRPIE 16, evesphthit@osdketionatlowanituhd] édideds clea roamh wigteetyashing step

and each of the inspection step,. the w apping step, i
wasnenducted WaaBotiadysteds endraghef thieapRPEioB FgP, i ITRRRINESSP, qnd theryvashing

i ndi Vi . . - The rati . -
ser, PSPy A 2O R AT TR RAREBIL | The Sfodirat At lower doobol nside
the feauiiay wiapping bods ipCenfaratizs enpint wi{sBympinuat i on net hod)

As descri bed above, information recordi ng nmedi um gl ass
Gh@@ﬂ§?ﬁ%ﬁ§ﬁ%wapping bodies in Exanples 1- 23 and

ConpaL adstritRd BABRKBmtiYe feborBihg RRARAY gl ROSbSER Rdpith Bodies in

room having a cleanliness . ‘ .
Examples 1 —23 and Comparative example 1 were prepared, and stored in a room having a cleanliness

-

class of 100 for 24 hours.  Thereafter, the wrapping body for the information recording medium glass
substrate was opened in the clean room having a cleanliness class of 100, and he surface of the glass
substrate was evaluated after wrapping and storing by counting the number of foreign matter having a
height of 10 nm, attached onto the glass substrate surface, employing an optical defect tester (ODT:
RZ3500, manufactured by Hitachi High Technologies Corp.). Specifically, in Examples 1 —23 and

Comparative example 1, the number of foreign matter before wrapping each glass substrate is



class of 100 for 24 hours. Thereafter, the w apping
body for the information recordi ng nmedi um gl ass
substrate was opened in the clean room having a

cl eanliness class of 100, and he surface of the gl ass
substrate was eval uat ed afteﬂ wr appi ng and storing by
counting the nunber of foreign matter having a height
of 10 rim attached onto the glass substrate surface,

subt®d¥RH B tBe RibRPSf fSielon BRft@ aRertvpily 2a00ting 18 A&BHhine the increased

manuf act ured by Hltachl H gh Technol ogi es Cbrgg%s
nun&pmﬁf@rmgamaster |Nex5>ﬂemmr@§ un@sr@ﬁaelg@ﬁ% Qg 2P @lass substrates in each
exa
p|?§f°r 1%8 asstug&g g%% sJBtrggPﬁﬁdf Asmtmsumﬂ

nwﬁH&ﬁoﬂf@tBi@@ mafidr, ﬁl@m&m&ﬂoﬂlﬁ‘s than 5 &fdioetés ranla hengmbechf at least 5 and less
storing it to determ ne the increased . nunber

thary hindicaes rapki6s the nupsrof atiget 7iand lesshand Orjurdisstss rK S?t{%laan&?r of at least
10 a?ig?egffnaﬂc Brl?cﬁéat&lrﬁfkﬁ RYRSHS cf?[)ﬁﬁ lebsg 1?%1 ss WA B iHdQattOd¥k 3, the

ne infornation’ recordi ng ne |un1g ass substrate
numiesofatiease?l) anddess thaf Bﬂ inditai¢saink 2pandiby nunibef mfraelle@n?»O mdlcates rank 1.

In oy, s o e gield & S0 ik o ety G 57 Bt when the
nun{&f‘(lﬁ f@xﬂéf; R BaReles 9(5 ordthort, 888 thar! 3@8duli ®e §bt§1ﬁ@ffoxlﬁppl)roduct.

I ndi cat rank 5, the nunber of at least 10 and Iess )
[0114) arFuttber] mtighegles substvite m;akcttmrt ﬁqtm@@qh mfapmg hodwn & theglass substrate in

e eSSl R T ARG R w3 TGy g ning
thicRiDE0,19fm RtforhRASh thd QuitRE bRE Sissld %El;lé substratd tB tp?k@ﬁﬂe hin@Bnetic

since it is observed that yiel g’lde ester on a
recm@ggl wediomdi AknagaetigaatariabPNiods wisdrand b &yemwasifamed pn the front main

orei n.nmatter becones 30 or t han houyl .
Dol £y O RSO e iy g bR ot d b fing o gide
test&l(aﬁﬁz RY360, midnfabtBrell 8% Bitadhiigh Tedineiagits @srpppi Ng body
for the glass substrate in the above-descri bed

[015] anfprabistion rogltggre stopmpal el ke exanple 1, and a
magnetic | ayer having a thickness of 0.1 pmis forned
on the surface of the single glass substrate to
prepare a magnetic recording nedium A nmagnetic
material CoNi was used, and a |ayer was fornmed on the
front main surface via sputtering. As to this
magneti c recordi ng medium vyield was eval uat ed
enploying a glide tester (Type RQ7800, nanufactured
by Hitachi H gh Technol ogi es Corp). [0115] Eval uation
results are shown in Table 1. 27 [0116] Table 1
Concentration of Atnospheric Rank Kinds of |ower
al cohol pressure from@ide tester |ower alcoho
i nside inside the nunber Yield wapping body w apping
body of (%9 (PPM (hPa) foreign matter Ex.1 I PA 2 200
4 96.1% Ex.2 IPA 2 600 4 96. 7%




Ex.3 IPA 2 650 3 95.2% Ex.4 IPA 2 1013 2 93.6% EX.5
IPA 3 150 5 97.3% Ex. 6 |PA 3 200 7 98.8% Ex. 7 |PA
3 600 7 98.8% Ex.8 IPA 3 650 6 97.7% Ex.9 IPA 3 1013
5 97.4% Ex. 10 IPA 50 400 7 99.1% Ex. 11 IPA 100 150
5 97.4% Ex. 12 | PA 100 200 2798.7% Ex. 13 |PA 100
600 7 98.8% Ex. 14 IPA 100 650 6 97.8%-U. -15 | PA
100 1013 5 97.5% Ex. 16 IPA 1 55 200 4 96.3% Ex.17

[gljdlj’AﬁaQﬁ,ﬁOO 4 96.4% Ex.18 |IPA 105 650 3 95.5% Ex. 9
-TPA 105 1013 2 93 4% Ex. 20 Methanol 50 400-7 99, 3%

A" ar e

Ex. 21 Ethanol 50Camentrtionofod, Atsospherinyt anoRa®o 400 7

98. 1% 23 Pent met al&Bold0) 7 ®essu®s Cpnp- from 0 4oGlide tester
1 90.{7 Panpl énstdenp. : | Conpimsidet | ve| efmmpinber Yield
[0117] ot %Ohé’ darwhppntbapl ¢ drpping balyt p be of %)

underist ood t hat whenmgh of ExarmP@s | S| gaBpAfaterW t h
Equa;r ati Y& exanple,” yjerd of tnez(gj ide festen i n the 961%

C I ayi I T
2 amA gnetc cxz; di g medi 666 lldVI g Degn 96.7%
,‘. B R g.*, and-—foretrgh—rrat athestongduring )
:’ IPA nhihi ted ) _contai-nin ovwertalcoehol—in 95.2%

Eﬁé soaceIPAqm de the q%al ed napk;lﬁl%n mehber  4Furth ry93°6%
Fx.5 s| al s®Ao bé underktood fhat 130 Exanples P- 23 97.3%
Fkeé clonce®A ati dn of Idwer allcohoR0d o be|contdined js 98.8%
Bxef erabl ypA n t e range bet wgen 36@pm and 1007 ppm t o 98.8%
EE@UICE ThepA Or eifgn maij er adiesi ogsp In cpmparigson tp  97.7%
€S $px 19, I[ S f S0 1g begiderstood tat ThE  9749%

|ma 1 dhest OI durit g bleOJlgl:‘ [ l(:‘dl#,(:‘d b 99.1%
An o H 4 hao "
i T C

A
L
b

f\.ll
U

1
o +trymmoenbar: o ool Nn-Hhao cnrmana~
Endl de.t hiPhackag ng lbrber o 2000 600 hpa > | 974%
Ex. 12 PA 7100 200 i 98.7%
Ex. 13 IPA 100 600 7 98.8%
Ex. 14 PA 100 650 6 97.8%
Ex. 15 IPA 100 1013 5 97.5%
Ex. 16 IPA 105 200 4 96.3%
Ex. 17 PA 105 600 4 96.4%
Ex. 18 PA 105 650 3 95.5%
Ex. 19 IPA 105 1013 2 93.4%
Ex.20 Methanol 50 400 7 99.3%
Ex.21 Ethanol 50 400 7 98.9%
Ex. 22 Butanol 50 400 7 98.1%
Ex. 23 Pentanol 50 400 7 99.1%
Comp. 1 — 0 400 1 90.7%

Ex.: Example
Comp.: Comparative example

[0117] Asis clear from Table 1, it is to be understood that when each of Examples is compared with
Comparative example, yield of the glide tester in the case of a magnetic recording medium having been
prepared is high, and foreign matter adhesion during storage is inhibited by containing lower alcobol in
the space inside the sealed packaging member.  Further, it is also to be understood that in Examples 1 —
23, the concentration of lower alcohol to be contained is preferably in the range between 3 ppm and 100
ppm to reduce the foreign matter adhesion.  In comparison to Examples 5 — 15, it is also to be
understood that the foreign matter adhesion during storage is reduced by depressurizing atmospheric
pressure in the space inside the packaging member to 200 — 600 hPa.



28 CLAIMS 1. A nethod of wapping an information
recordi ng nedi um gl ass substrate, conprising the steps
O.. holding the information recordi ng medi um gl ass
substrate in a hol di ng body, gackaging t he hol di ng
body in which the i nf or mat i oA recordi ng nmedi um gl ass
substrate is held, with a packagi ng nenber, and
seal i ng an openi ng of the packagi ng nenber, in such a
way that the information retammisng nedi um gl ass
substrate held in the holding body is sealed in a
space containing | ower alcohol. 2. The nethod of C aim

1, rei C .al ni . . .
L SonSREFATo A L Al St b i e s
off or 2, wherein the | ower al cohol conprises at |east one
selected fromthe group consisting.of e nol ,
et h&emg%wgﬁ@@?m@%ﬁ& e bé‘??é?mai*&ahﬁﬁl?%t hod
of [ oy jis Hi i
o0 ngraflyx%ag]gg %l‘ﬁfélolgtx-%g@%% ihwhith the MM FHiBn RS dRE Rlelilfh ghds§Ribstrate is

depressuri zi ng at noSpheric
heldywith a packagimg mémbesmade where t he hol di ng body is

sealed, 5. The pethod of C aim.4 erejn the . .
ot mosiees pepng oLr Bkt e uehin S ¢ Hformation ecording
medr %ﬁk&f sGbsafte BAQ it thERAIADBody ishealdd i aRch htaafingABWeralBhol.
of ains 1- 5 conprising the step of, filling gas
for which concentration of the |ower alcohol is
adj usted,, i,n e space inside the packagi ng nenber
2. bef o I%%ﬁgﬁgﬁﬁ%@§1he sealing step. 7. The nethod of
any wigeivihe §paod dohtakingdowa@ltphdl Sas¥rohdatraion pf D 100 ppm.
adj usting concentration of the | ower alcohol as
atmosphere in an operation roomto conduct the
3. SealiguildRe chfla 180 A WHapPi ng body for an
i nformation recording medi um gl ass substrate,
c onpwhesdinthe lawrealbstobsonmmtibes at leastardélogedfed hapghmemsisting of
substrate, a holding body in which the information
Inah@@iF@@ﬁEpﬁ&ﬁﬂi&W@P§§§gg%%§$#ate is held, and a
packagi ng nenber with which the information recording

medi um gl ass substrate held in the holding body is
4. seal Ba mathad of paome obdlamisling | ower al cohol. 9. The

w ap\%err]gn 91% gé/aln?g ste?) c%lmr;r)]risse’s the step of:

depressurizing atmospheric pressure in the space where the holding body is sealed.

5. The method of Claim 4,
wherein the atmospheric pressure having been reduced has a pressure of 200 — 600 hPa.

6. The method of any one of Claims 1 — 5, comprising the step of:
filling gas for which concentration of the lower alcohol is adjusted, in the space inside the
packaging member before conducting the sealing step.

7. The method of any one of Claims 1 — 5, comprising the step of:
adjusting concentration of the lower alcohol as atmosphere in an operation room to conduct

the sealing step.



wherei n concentration of the [ower alcohol in the
space is 3 -100 ppm 10. The w apping body of Caim38
or 9, wherein atnospheric pressure in the space is 200
- 600 hPa. 11. A nethod of manufacturing an
i nformati on recordi ng nedi umzél ass substrate,
conprising the step of wapping the information
recordi ng medi um gl ass substrate by the nethod of any
one Afyrappingbb®y for ah infbenatifn RESHAY nefiunbist aoittle gnplising:
magnetic recordi ng nmedium_  conprising the steps of
t akithejniumation recardigreadivenglass séB@hg nedi um gl ass
subst ' - Of

R 7 B i BRI AR 0N B 0 Bt B o
s u L faysackaging tnketnbenidt wisith the infematich regrdirgythediong plas substrate held in the
substrate

holding body is sealed in a space containing lower alcohol.

9. The wrapping body of Claim 8,

wherein concentration of the lower alcohol in the space is 3 — 100 ppm.
10. The wrapping body of Claim 8 or 9,

wherein atmospheric pressure in the space is 200 — 600 hPa.
11. A method of manufacturing an information recording medium glass substrate, comprising the
step of:

wrapping the information recording medium glass substrate by the method of any one of
claims 1 7.
12. A method of manufacturing a magnetic recording medium, comprising the steps of:

taking out an information recording medium glass substrate from the wrapping body of any

one of Claims 8 — 10, and

forming at least a magnetic layer on a surface of the information recording medium glass

substrate.



