1 SPECI FI CATI ON METHOD OF WRAPPI NG | NFORMATI ON RECORDI NG MEDI UM GLASS
SUBS' RATE, WRAPPI NG BODY FOR | NFORVATI ON RECORDI NG MEDI UM GLASS SUBSI RATE,
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 met hdd of wrappi ng an i nformation
recordi ng medi um gl ass substrate, a wapping body for an information
recordi ng medi um gl ass substrate, a nmethod of nmanufacturing an infornmation
recordi ng nmedi um gl ass substrate, SPECHIGATION of manufacturing a magnetic
recordi ng medi um BACKGROUND [ 0002] In the past, as for magnetic disk
substrates, alum num all oys have been used for stationary type devices such

as desktop ComBHPAOH GF WREPKING INFORMAR RBEFG MESRIREnAGP! oy ed
for portable type evi ces suc as not conputers and nobi'l e conput ers.
However, SUBSERATE/DRAPREING BODATFARINFORNATION REAQRDEVEG MEDH/MIGLASSI ng

L L, ?e@%&éﬁMﬁW#ﬁﬁéﬁwﬁﬁﬁWﬁ? oy

substrat e, MEIRIUM EISASH SOBSIRATE!AND AR EAOTY O MARUFA CTRIANG MA

easy to be peeled off the substrate when a head was br ought |nto contact
with a magnetic disk. Thus, gl aRECOBDINGMEDEUM biting reduced

def ormati on, excell ent sur f ace- smoot hness and hi gh mechani cal strength are
expected to be utilized fromnow on for stationary type devices as well as
port abl e TRCIENICARFMEL,DON devi ces, and al so for other hone information
appllances 0003] Incidentally, the smal | er the di stance between_the

magnet i c ({83 dheipteseat lﬂ’é?@h@tlplétew@jltﬂd weappeg atwémmawémt pesdivsn glpssg

ﬁggﬁgtfzgﬁiaégaﬁgaiﬁ? %$%f 'S Ylsurt(m%e S n.nﬂ§§§£ H%Brregnfar

prot rusi emsuBcun dn nﬁsnﬁaﬁmenegﬁmn@tﬂeﬁmn@ms subsmenindaméditvd ofmai&ta“m;xmg aa gl ass
substrate t here %ngars a problem such that the magnetic head collides
with the et D6 he foreign matter on the magnetic di sk.
Accordingly, the irregular protrusions and the foreign matter should be
renoved in order to increace the recording capacity of the magnetic di sk by
nininiziﬂ}@ﬁﬁﬂ%ﬂﬁwﬁnce bet ween t he nagnetic head and the magnetic 2 disk

2ol i ohi nd 02y b BT B0t e g S s b oy Ee bt T ooy

agent sSUQBVI@S sihlab Héﬁd@%i L8RS dndQervérk @nd Qas%@@é&tr@eéh ¥ IREH erhﬂ@i’ed%ﬁom
roughness Rmax and arithmetic average roughness Ra reach 2 6 nmand 0.2 -

0.4 nu, tewsgededs wsﬂhyas nofehepleednpraiers andencbile eomaitass  Wawhed Swfacﬁsmsetbmqsmﬂm
al COhOl (é{U{r L&IF s&@t&gﬂeré&{s % ﬁ'stgl ﬁ%s&fﬁ@gntgﬁcen%yor%lf a%[ Hovvever

such an ass Su e sur ace IS 1n an ac ere

foreign mtabhﬁblesbmlalsaﬂqei@aﬁrﬂmesi i€ irgufSitionr Inhike dabdd theiudsum alta)ytsebsﬁats alidged i n
the air. Therefore, proposed are prqcesses conducted in a c|ean roomafter
the pol i & Alsp @odist praflemsyehdhat amagiesic flmywas segy g e Pﬁatjﬁ@ﬁiﬂte sgpsépte when a head

manuf act fr r t he
manuf act e e ERE L e B R R e R S4B L,
after evapmﬂanmn@uasmm@nmmnmdh@hnmdndmd&henﬁnmmmmbﬁabbESBMBuhmMnBMeonﬁr
surface, themgjass substr Eixﬂﬁﬁe to, and transport ed.

devices as we e type ormatlo pd%wces asntd%fs 901‘ other home
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
mattér 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 magpetic 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



[ 0005] A wrapping body is made by vacuum packi ng a hol di ng body in which
the predeterm ned nunber of glass substrates is held so as not to attach
foreign matter and so forth onto each of the glass substiates when storing
and transporting the glass substiates, and a nethod of storing and
transporting the wapping body is discl dsed in Patent Document 1. Patent
Docunment 1: Japanese Patent O P.1. Publication No. 2006-151435 DI SCLOSURE
OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] However,
gener at ediskaafide. pIFAhIXBEGM, the gt substraterBgite isismobhativic opdlisidagistel Hytwifichrdd gn
matter on_the magnetic disk surface, resulting in the head crash, g&é‘

t hough t Elsybyiekiizpalished Wik pRiishine assntsushasfprivgioxide pibe Iledasich gidsn

1 SRt 50 LU BRI gl gt B oo

at yie not be raised.

[ 0007] Whespectitely. c ihseaftst, tHeourfaog is wahddewitha sdpsoplyadcobolton ultmrgrivaterdo shilia tm at e
surface \éﬁis exam ned, no foreign matter at a |l evel of head crash occurrence
on the s@RgEd YHacehe gl ass subsli ate before w appi ng was observed, but

new f or eiy m;yaﬁo%v@tsuéh AnQielcle %&@%sﬁ&@ﬁﬂa%h&%%&% stalMNhER f4Bign Alkdched

onto the surface of the glass substrate subjected to unw apping after
wWr appi ng mh@spmdswmnﬂn@ﬂwwawemmbedﬁorﬂwtam sThMeI@rpromsedaeem‘mSaw med

t hat forel tte s att ed rface ass _supstrate in a
wr appi ng © fg&‘ :lFa? e’ﬁ Rﬂgﬁ%g%f’ 5esae3§6%ﬁ¥t’é:ﬁ%imcurrent 1.
[0008] T%nﬁfaélﬁ&ig LipMRAtd R FrofBekite %@@Mﬁﬁ@m@%ﬁ@ﬁﬁ@ﬁ@%&m

situation. IS the first object of the present invention to provide a

met hod ofgla&a%}bwamamﬁmqumt@ﬁusmm aprsing sneacaslis il pac othprson tag 2lgeRi ch

no forei HEE SE&Q g1l E@ aces in the

pr ocesseg"r‘lb %ﬁ%afédrﬁlae é@%@r%am n even atnﬁougﬁbiﬁ%e i nformation
recordi nq0005}1| mb@ﬁgbcﬁyﬁlﬁhm%? vhcutrRpkisgl hading udy anehith thesiedstdrmdhedand i s
noved to productjion facilities where g etlc recordlgg medi a arge

manuf act %@éﬁf%ﬂ@sﬁ%ﬁ?ﬁs Bl sq as@otio gitag %lﬂlan?fe@ﬁ‘lh%ftﬂ?ecﬂlﬁss

rﬁ?g;%‘a’??on recor |ng %e%pgﬁg %‘agsétﬁrﬁ%gfe%g er@%?&% Furt er It is

t he seconlt vadbpmog bodf itdiseloprdas Batent Dowendnt bn t o provi de a net hod of

nm;zﬂ; gg% 3;: 28 ?ﬁ%&ﬁ%ﬁ%{%ﬁae g%%%ﬁﬁa@ﬁ%m%??ﬁ@@%@ | ent properties

by using the information recordi ng medi um gl ass substrate to be transported
in the formof such a wapping bo for an information recordi ng nmedi um
gl ass sud¥SCAOS fDPhé PROBLEMS [ 0010] The above-descri bed

et hod of AP BBEMET Qs SOBYER BERENVINTIONTS: i gi aes' substrate,
conpri si ngodehe kP, @hertted dhgphehendnoh Dy witeh Dmagneticticad mda&wmmr@g[ass

substrate in a hol di baody, packagi ng the hol di ng body .i n which, the
i nf or mat iTRCT @By laamsg% #h Urfacg) relting ibibe hepd sraply e}?@lthpu Fagnetig dick Y g

menber ﬁ%eh% &l@&l&sﬁ&og&&te}v?@ g&&‘ﬁ@ﬁ%@@ﬁ&i’oﬁﬂft&ﬁgﬂﬁol cIO@Y i hat

thelnfornalonre ngrm|umg strate |ng ody
i s seal edPatent }Taocsnpmel whmwﬂnrmgapbamﬁpr&blmhuﬂhﬁe[t@ﬁ]ﬁ&blﬂdﬁbtfoammde 2) The

met hod of Structure rei.n the s a|n|n | ower, al cohol .has a
concent r 409%H 3{& the%wog ign matter at%ahe?i onto glass sv.%strate surface was examined, no

foreign matter at a level of head crash occurrence on the surface of the glass substrate before wrapping

~

was observed, but new foreign matter at a level of head crash occurrence, which was attached onto the
surface of the glass substrate subjected to unwrapping after wrapping and transporting was observed.
For this reason, it is confirmed that foreign matter is attached on the surface of the glass substrate ina
wrapping body, even though using the method disclosed in Patent Document 1.

[0008] The present invention was made on the basis of the foregoing situation. It 1s 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



[0013] (Structure 3) The nethod of Structure 1 or 2, wherein the |ower

al cohol conprises at |east one selected fromthe group consisting of

nmet hanol , et hanol, propanol, butanol and pentanol. [00141 (Structure 4) The
met hod of any one of Structures 1 - 3, erein the sealing step conprises
the step of depressurizing atnospheric pressure in the space where the

hol ding body is sealed. [0015] (Structure 5) The nethod of Structure 4,
wherein the atnospheric pressure having been reduced has a pressure of 200
- 600 hPsatorap®dhli@iangp&ittation evenehoigh thh eforeirtiodeaidiagycdina ghfs sEhstrate iswrasped, - 5,

e e
conducti ﬁﬁnﬁfﬂ&urécﬁ%ﬁdzﬂélztéh%@idehg%?@%&i{ﬂ?ﬁ%ﬂaﬁzﬂ%c&ﬁ&?%ﬂfngﬁ one of

Structures 1 -5, conprising t ep of" adjusting concentration of the
| ower al sublitite and amattvd pheesfachrag tepEomtationrecading trediompihsssubsthae thaaifi ng

el um glb0Y St Lo ehond obieBRB st i P MR o s
SUbS T 1 gk HAE PR, WicH e i FRFB @Trachc6 0k U

gl ass subsfrate is held, and a packagi ng nmenber with which the information
r ecor di ngxhitwigng prealient propetiibsyrusing ﬂwellligmilaﬁom reeordin giedigmghagy subsiratedabed in a

o ‘. Th . ¢
zpace, coBRMIAR PR GFLERR M orhRBD Bl SRR SRRl B LAY
100 ppm [0020] (Structure 10) The wrapping body of Structure 8 or 9,

wherei n atnospheric pressure in the space is 200 -600 hPa. [0021]
(St ruct umﬁgTﬂmﬁE@@P uring an information recordi ng nmedi um

gl ass su at ISk faletay i nformation recording
medi um g@gg su es@%&%&?ﬁégﬁng?hlggdg{d%y olrllééggég%tdru%%tur es 1 - 7. [0022]
(St ruct ufe911]2) (Skuctedeld4 nadthadenf wigpping b imnghravatiemge@tdic metihon diasgulseate,um
conprising the steps o Ki ng gut an information recqrdin Lu | ass
Cobut ot EettesRr ShplS BapBHR RrOBE G His UFELE A e P
form ng khRSthe Fol Iie hﬁH%hﬁ&nﬁﬁ&H&cﬁ&ﬁ%ﬁEdihﬂ AddpEaRtd Hargr di ng
medi um g acss sub%t rgﬁ%@EC‘ﬁY OF THE I NVENTI ON 1 0023] %lAccordi né }'%([)H’a nmet hod
of wr appparagding membetr aod sqabagandipeagngefdha packsichrg snemblos trsacteswirthatite pr esent
i nvention, and a wapping bo t hereof ...t he, gl.as ubstrates can be .
tr anspor A PRor e R PO 2 B8 Rt B nARE P TR Bering o
manuf act wweealkdhot. he ul tracl ean state after washing with no adhesi on of
floating foreign matter inside the wappi ng body, foreign natter generated
i nsi de t HOI a&ﬁ“ﬁ@eéﬂl@h@@ﬁh@i@f@hﬂﬁmﬁHew@r%@e%%@qﬂﬁ’ﬁ%ﬂgiewrﬁ@mb@g%e and
transpor i . Thys, the magnetic recording nediumis prepared
enpl oyi né&i rg’l%fl% (%‘iénaltop%ﬁﬁr ecordi ng nedi um gl ass substrate wapped by such
a w appi 918kt (Badctutet3) The pebhad dflSauttare TonRifveetdt the lmagnsgidhol coapased atrieasimmdi a
to avoid generati on of head, crash, BRI EF DESCRI PTI ON OF THE W NGS [ 0024]
Fig. 1 | sl ifiogt ngwamgﬁweﬂ@%ﬁmmr@amhwpwepw n recording
medi um g| s : i ' Lagr | o . 0f a
]| &d‘ii%%&tﬁé Z}[‘Be nr]nlethoc%,\ﬁ‘iag%o& dfStrindboOr ﬁ%}é&%@&aﬁﬁ% esgiso%mﬂgn tfsed

magneti c recordi ng ne a magnetic fI'lmis prov he front
mai n sur tlesep of depressurifiog ateosphiaric gressurd imtye spach wirrgthabaldisgibslyiaseaed. Fi g.

3 shows nufact ur i rocess. chart show.ng steps to manufacture an
't or mat MUY e COREHRG) REHPa G Lo ot Pia the Srdsphetic pRESEe Having b
reduced has a pressure of 200 — 600 hPa.
[0016] (Structure 6) The method of any one of Structures 1 — 5, comprising the step of filling gas for

which concentration of the lower alcohol 1s adjusted, in the space inside the packaging member before
conducting the sealing step.

[0017] (Structure 7) The method of any one of Structures 1 — 5, comprising the step of adjusting
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



Fig. 4 is a process chart to explain individual steps in a wapping step in
the present invention. 5 Fig. 5is a schematic illustration show ng an
exanpl e of a scrub washing apparatus. Fig. 6 is a schematic di agram show ng
a holding body to hold glass substrates. Fig. 7 shows a side view

| ooki ng at a situation where gl ass subsfrates are stored in a st orage
container fromthe connected plate side. Fig. 8 is a schematic

di agram showi ng a wrappi ng body for an information recordi ng nedi um gl ass
subst r at escofdingmedimregas tubstratein held rnd EpdekAMThdhbeOithiuieRMe Sifpin@Hs] 1

1l m 5 HBPEE e RSN B e S T Bt ORS B A OPFEtIg Iy S cohol.
iner ol T b o B B S B SR g
| i qui d 66heSpae sde- KOPPA ner 1

[0020] (Structure 10} The wrapping body of Structure 8 or 9, wherein atmospheric pressure in the

space is 200 - 600 hPa.

[0021] (Structure 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 Structures 1 —7.

[0022] (Structure 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 Structures 8 — 10, and forming at least a magnetic layer on a surface of the information recording

medium glass substrate.

EFFECT OF THE INVENTION

[0023] According to a method of wrapping information recording medium glass substrates in the
present invention, and a wrapping body thereof, the glass substrates can be transported to production
facilities where magnetic recording media are manufactured in the ultraclean state after washing with no
adhesion of floating foreign matter inside the wrapping body, foreign matter generated inside the
wrapping and so forth to the glass substrate during storage and transportation.  Thus, when the
magnetic recogding medium is prepared employing the information recording medium glass substrate
wrapped by such a wrapping method, it is possible to manufacture magnetic recording media to avoid

generation of head crash.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] Fig. 1is 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.



61 Upper |id 63 Fixed nmenber 64 Supporting plate 65, 66 side plate 67, 68
Connected plate 69 Bottomplate 70 Rib 71 G oove 200 Packagi ng nenber 201
Openi ng 300 Wappi ng body for information recordi ng medi um gl ass substrate
600 Hol di ng body D Magnetic disk 6 DESCRIPTION OF THE PREFERRED

EMBODI MENTS [ 0026] The present inventiom wll be described, based on
enbodi nents relating to figures, but the present inventionis not limted
to the enbodi nents. [0027] Fig. 1 shows the whole structure of information
recordi ng nedi Big Yisaschesufisihisatiton(sheriag andxample of #fcrubvedhihgaplsmsas gl ass

substrate) 1. As shown in Fig. 1, glass bst r.at is in the formof a
t or us- shaped dF@kgEﬁWFWW@ngmﬁypﬁ@%f%ﬁb.s‘m@'nbol 10t
represents an ng%ho 591&!@%@&@{%&%1@% ‘B‘%\gﬁ?g%gs‘suﬁs%%@é@ red #h r

circunferential “edge Tace, eac a ang esents a glass substrate
sur f ace, catdaines fromshadosndcted plafesile. mai n surface, and 7b represents the back

mai n surface. Eurther, Fig..2 is.a figure shaowi.ng an. exanpl e of .naghgetic
acor di ng. rodi E § HeshemaR dideray g ing GO X SRR TEROE T
whi ch nagﬁgshgsngﬂelo_fqhggge&n%%ﬁggd on front main surface 7a of glass

substrate 1 shown in Fig. 1. Magnetic disk 2 can be fornmed on back main
surface 7b.

EXPLANATION OF NUMERALS
[0025] 1 Information 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 Upperlid
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



[0028] Fig. 3 is a manufacturing step chart showi ng an exanple of a

manuf acturing process of an information recording nmedi um gl ass substrate in
the present invention. After glass nelted in the glass nelting step is
nolded in the formof a disk in the press nolding step, and a hole is nade
in the center of the disk in the coring‘%tep, the surface is polished in
the first lapping step. After the predeterm ned inner and outer dianeters
are obtained via grinding, and the edge faces are polished, the surface is
pol i shed again in the second | apping step. Next, the glass substrate

surface is subjected to a chem cal strengthening treatnent and subsequently
i nspect e@Eﬁ@MOMFWFEBWmﬁg step, and the w apping
step is c i - j . L tion
" ecor di ng gk U B SuORE B GRS e ARRAARARA L o s MR

i nf or mat iposent ewention mgohliitedro e elabodimbgs.rate i s transported, and

i nformati ecordin di.u | ass supstrates are taken out fromthe

wr appi ng 961, *Fi Pyt pBBrus R Frela Sl sekratetRens

shi ppi Ng rgktddto APR oA subQARRY 1.2 ABUDRA InTrig. A Akiss kb MRh @OHRST SWkdsace of

.4
the information recordi ng nedi um gl ass su%s rate to nanufacture magnetic
r ecor di nghapedidisk offvdoddioleA isformetingfe conterp pByrgbal ARGt repdsontsian duten ciraipderelitialy

L A SR S L
I ndi vi duglibsrite Agfacd)\7A Rpre@sitsliie Fontinais Surfidd Shd 78 Rpiddis i bhgGhHais Wbfegt ed to

t he washing step_in Fig scratches and forei n matter on the gl ass

.3,
subst r at &ugharffag & ivs igugsbpwing aaciampled magage ecpgingsacdivm (hereinpffes deeeadip ned
nunb f . ' ' inth

ol di g <l3ESHRESRF AT DA BARIRALIAE fn 2Bl oh Roff ol AL BREAL" L1E

such as aulbhsaire halicevifih Fig 1.n Nieetabdkagiange form&l @backlingin surfoe Tipeni ng of the
packagi n nber 1s sealed i.n the sealing step for, wapping. In this

W appi ng?gqgg]p, g w&@ﬁmmg%ep&hmﬁpmanﬁxwgfﬁ&?@uﬁgﬁﬁwr@%@@w ed
packagi ng,gBR I : i rb ! I ﬁ&%
froma | ower aﬁ%ﬁ%@%%&%ﬁ%ﬁ %g%%gnng%gﬁe@%g g g's s%a%%s?%%l@ggh g
cont ai ni megltingetep cweoldeallic thh ddrm ofl disk sutlidpress madtBag depoandiaihnle isapsie imthd eerfer ofn a

of "1 or of G i BF CAPGRER( FIAE FoRREH 8 BERRTRRE! | D RGCRIFAR | vi y
degree Ohnkﬂﬁﬂ%hﬁﬁﬁmﬁ&a§h%@&ﬁm&yﬁa@ﬁﬁﬁﬂﬁ%ﬁﬂﬁﬂgggﬁa%%&%ﬁﬁﬁﬁ&mﬁﬁhﬁﬁﬁiéevel

after conducting the washing step rs |owered. Therefore, foreign matter

f | oat i ng pPlishipdiagaimtie thisesopd lappiastp. aextf be glagysubsiate apfagran sybiecied ord demicaly
inside th ' 1.n ranspokt.ati on,. ar 1 ffi.cul ta d
onto. ¢ he GTiLBRR: B RERhCHbR0Raty ABREELRRThAPE Lol B bbbt B IR
thei r cl easppiigstepiamndatdiebd shippsiaut dedviappifg dy Eiriterintbagitbh feo@ding hi20iad]
Further, the contained | ower alcohol preferably has a concentration of 3 -
100 ppnlgﬁﬁﬁﬂbﬁﬁ@-lomer al cohol contained in the space inside the seal ed

packagi n ] : : I

oy er JcolB Sl e vipal 668 fftht Bbrbhid Bl Bils R AHRAAL,
t he ef f eahd mforinativnlvedordige hatien glassvalstrates actkal anfrom theowappag, boBufarther , when
the I ower. al cohol h a concentration exceedin 0 si nce .t he al cohol
adsor pt i GHOTRAPER repQr ﬁgﬁéﬂVvﬁ%ﬁ%ﬁﬂﬁﬁﬁﬁaéﬂgﬂﬁﬁmgnéﬁgﬁﬁggéﬁ%BB@E?%Bﬁﬁ”ihe
substr at gofid bRER saflc8br thERMRYAhtich RRORMe mBRth 5 UIRORIb S LAGR BGALION 15

generated in the drying unevenness portions, resulting in appearance of a
possi bl e rggogliiganedid. 0032] Furt her, |ower alcohol is forned of at |east one

sel ected the gr consi st.i f met hanol ,.. et hanol., pr nol , butanol
and pent BRI Qe S Rerpie Briindon frontRrH g Rt Bh U kol f ace,
it is eaﬁﬂvehﬁbnfvﬁﬂﬁtaes&%eﬂréférﬁﬁ%tb%& OFg 141 BlodssS chiak BISdWind LwraphiRg g OWer
al cohol can be easily released fromthe gl ass subshate by heating, it is

easi |y r ampbydang ibividueestensr ni\figr aatorregiase substratedinsing berg shiigated to the avashipg sidp in

qual ity et ecaordi.n dium can. h nuf-act ured.  [[0033] Further,.in
The. sl g bt A7 RO BSmR? L SRS R PARRF by e i o
subst r at ggedae@ninédaies oflatceptinde gRbasubdtats fre hel@ i Slsddingd By al tiokdMiag itep.
pressure_in the space where a hol ding body in which information recording
medi um gl tfgam&cg%h@g ispaekaged with @%%@@@emmr ush gyadpraingte lop indbe pagkagingn
matter in the space inside the packagi ng nenber can be renoved to sone
extent by reducing pressure. [0034] Further, atnospheric pressure in the
space inside the packaging nenber is preferably reduced to the range

bet ween 200 - 600 hPa. In the case of an atnospheric pressure of |ess than
200 hPa, the wapping body is pressurized by the atnospheric pressure,
wher eby constituting nmenbers are rubbed to each other in the inside, and




9 in gas heavier than air (for exanple, nitrogen gas), the gas is filled in
a state of the side of an opening of the packaging nenber up, and the
opening may be arranged to be seal ed. [0039] A nethod of manufacturing an

i nformation recordi ng nmedi um gl ass substrate will be further described in
detail, referring to the manufacturing flow chart in Fig. 3. (dass nelting
st ep) First, glass material is nelted in the glass nelting step.

Usabl e exanpl es of material used for the glass substrate include soda |ine
gl ass cosppms ethenfan Spéhithg didE Packagins Mafbads spaledinitpakaling sppfoentapping. In this

| i ili | d of . Si 02, Al 203, R2 R.= K, Na i,
Sr iunmcin 83%%%%%&3@% aﬁgﬂﬁ gﬁscgpt@g?demé}eég@ s} Q&eﬁ%émwgwﬂé%;, fusite 8
Li 20- Al 2%@@%% a%&ﬁ%hﬁﬂ%ﬂﬁﬂ%ﬂ%@%ﬂoﬂ&&%&&ﬂh@fﬁﬁ&&Rhe@las!é’g’ Ca,

Sr or Ba). si'l' i cate glass and borosilicate glass are
pr ef er ablsabstrate by eontapfingghclovemaitoholnp Bden sueb as adsorbed thindayexmede feom a lpiver at i on

resi stancg., (Press | di ng st.ep t, in.a ess di ng step, a
melt gl aé‘gﬂl?oi wﬂ&%w&&%&#w&%ﬁ%@b%mpﬁfomrgﬁ%{ﬂa%e%d Wi th
an upper gpRisphebetaf Bt Ahbitd sitics kn S BMBRE AL B5thc SIHRSENSRIE PREHAVHS beenlafan
addi tion, a disk-shaped gl ass substrate precursor nmay be prepared by

cutting actvhémtlevsl aftsscanduatingthaiwashing sapiinlawvergd.s t Deefaserbireign mgites floasing ingidaw

ot g Seafaboipgf bR in ol SRATR foarth hoibe SEBGRELOG Al AEBIGER.
be used. akWiffiestanpkRheddniYhe o Sibsdtesrhay Wigeldmpubtiireddidipahelia with Beib

inches, 1.8 inches, 1 inch, and 0.8 inch _can be used. Mreover, there is
al.so no Kclean fualpges panths tangperiedda prodyctign Bcilides. substrate, and the gl ass

substrat gopagy 'I Pl Y SRS FIo QL a?cg%r%er‘{lﬂ?} s &Qo&ént[aﬁ& S 108 phped ring

st ep) coring step, S made 1n the centralf part of the
gl ass sulistltnsdraicplicd cortmad ilnthe spage inddunths sehjeé paokapitomeamipr bass-condediratign sflegs.

Making a hole is carried out in the_central part of .the .glass vi i ndi ng
enpl oyi n@ﬂa%aweam%mﬂwrp@é@%ﬁﬁpﬁ%ﬁeﬂ@w @anlﬁm@ﬂgn@ar%%c_
part of theaeQbeindbithh fordis fer gcﬁi@?brﬂiglo%\?ef‘eﬂ) Further, whAYd lowkrldosl thi 4 St

| appi ng step, both surfaces o gl ass substrate are subjected to

pol i shi ngencanthtiviexcedddigd 08 hppsinoé the alybland sdsexpbien lnger &, ungvesly proslaeed) doging sm
fl atness, and thi ckness, of gl ass substrate, is prel.imparily adjust.ed.
(1 nner - aTBESUReST PR iy et st A e St yordigp iter ekl S
t _he i nne l’ge@?@ed@ﬂﬂ@ﬁrﬁﬂg&ﬁﬁ&&ﬁes@ﬁ&ﬁé@! @éﬁltﬁl@fﬂ@@%édrﬁiﬁe &t @ﬁssiﬁl@ﬁro@l@xher
circunferential edge face and the inner circunferential edge face of the

gl ass sutié3eht Euhes loyyes alsehobisiregd alpt leay piawlsetedh Boms thergra cansitingeisncilivasl.

di dt ) . . Pt . Ed
face pol LA b fiEnb Do, 24t LI ATER Sl PHERLEL AT AF BRI (PA0°
subj ect eds dagy tblfiem athiarilahgert dneheqsldss substrati. aBirice fower dashsisdan be sisiyprelrased frivdned

up and lamnated. In that state, the outer circunferential edge face and
the i nneﬁlecalasaﬂﬂrt@f%mhealngé%@asﬂw@%ﬁq%%e agAgatiic srcardaizdaysi

using an eaeerhAfhc ROMHRE IS ARG BaneREAND | 2pPing step)
[0033] Further, in the sealing step in the cases when information recording medium glass substrates

are wrapped, it is preferable to depressurize atmospheric pressure in the space where a holding body in
which information recording medium glass substrates are held is sealed. It is preferred that foreign
matter in the space inside the packaging member can be removed to some extent by reducing pressure.
[0034] Further, atmospheric pressure in the space inside the packaging member is preferably reduced
to the range between 200600 hPa.  In the case of an atmospheric pressure of less than 200 hPa, the
wrapping body is pressurized by the atmospheric pressure, whereby constituting members are rubbed to
cach other in the inside, and foreign matter is generated via friction, resulting in easy adhesion thereof
onto the substrate surface.  Further, since strength of the wrapping body is desired to be increased in
order to withstand the atmospheric pressure, it is not preferred that the heavier the weight, the higher the



Furt her, both surfaces of the glass subs&te are polished again to finely
adj ust parallelism flatness, and thickness of the glass substrate. [0041]
As a polishing machine to polish both surfaces of a glass substrate in the
first and second | apping steps, a well-known polishing machine called a
doubl e-si ded pol i shing machi ne can be uSed. The doubl e- si ded pol i shi ng
machi ne is equi pped with an upper platen and a | ower platen in the form of
a disk so as to nake the both to be in parallel, so that they rotate to
each ot hemmifict@ingevs iss eFatther @i thodase offag aienospleriepisiue dx@edihg 608 hiPe Yo tdrgedi anond

pell ets opn each of the upper platen_and the | ower platen facjng to each

ot her foﬁ?%%n?ﬁ P#@V({"ﬁ)b’ hipineddnirie eErempval offosei rekipyidatoe poskagaRPTTbE
upper pl a ‘$%§ﬁﬁ%. 3 ) i AR d1J i ch
rotate bgmggnblnlngﬁu#%%ﬁgﬁﬁ% nalﬁge S f%%%?% ﬁg%ﬁ%ﬁgxgaéer é?%%%% erence
of the | oftbe prpieatiavention, i actapad eaknapeningnf the peckagige membacaficestaling, & hodding
circunference of ,the rotary shaft of. the lower platen. In this carrjer, a
ol ur al | ¢ Jodin pgjch et mreliine mitdius pss b ieuideipap Geig SerPEUs i on s
hol e t0 BlReMly RR-PARPHLAHER Fraiiioh cORRntRABE bf 1WE 8 Bhd Ichdfubted, rPHE pacRigiice N,

the internal gear and the Sun gear can be operated via a separate driving
system [peobajinJush apal thetthe lpwepadechol in fhe s¢aled spask resphien g congerttiatian of§ 360 f or med

as follows., The upper at e nd the, | ower platen.rotate,to each other in
The vovolBn (FfHfREn it RS ol A ra BP0 i R Bk P L Ribs o e
di amond  patdldd rHi=tE K /O] wh@Satindsphbee sé&ie of isoEpré@entéd WtX BPa, a | oner

platen while axially rotating, in the situation ere a pIuraIL%gBof | ass

subst r at agnosphetieprpsaiecbyspareintiden naelagng megnbgealier ssalingpurepresated 8y ¥aBs andbed

above, a . ' 0% Kool inding liquid
suppliedm%%?&%%%“?%%%%%%ggfgwgﬁgﬁﬁgﬁgggﬁgQé?%@%&ggﬁé%ggggfg%ﬁ%gbetmeen t he
I O}I\@I’ h!ol #1086 ﬁAdnd:tH&ﬁl o@ﬁmgg ga&lﬂ'nsx&gdicfanceﬁﬁﬁi@?bf Mhe::nldogblgs w@mﬁ Eresl}mﬁej in the
poli1sning macni.ne 1S _used, oad of1 . ate oaded tq the ¢gla
subst r at EPEHESHHE® PRkARRE TBFM eatsalpmﬁgﬁ Yﬁrﬁéédp?%ﬂ@ﬁfeaweéﬁﬁpwmgﬁéfy

adj ust edgmggﬁg%aﬁbér R HGSHES BB AG iAW Bom Aol CofBfirakigRsh 1bert he

first and second | apping steps, It is preferable that the load 1s 60- 120
g/ cn2. Mekelwlaramospheraisatyasteddf Asda the tamsntiafion dféower albeho! dsshipatebsphato) oneset to

be about,10 - 30 ¢ nd it i referabl e.to set the _.nunber, of rotations
of the ubBEESsREieoPeta st taBOhe it Ar e FAHRAR Sefle nunber. o

rot ati ongaf] tB?c&QMﬁmgﬁkﬁéﬁm,mﬂ%ﬁ@m%hﬁahﬁﬁﬂmﬁiﬂﬁh&ﬂﬁmﬁﬁﬁﬁ@ﬁbb&ﬁkﬁﬁm@ésed
and the nunber of rotations o? the platen is increased, a polishing anount

wi | | i ncpedgemilpdconcpeirasion Wiket eropletingsmeans (o filless foysdisreonsantrageneflory when
th . the. ' i .ot . f ill not
e Ao g S A SRR AN SRl SR "%,

t he | oad opsativnaddm B pfddbdy adicdnesonl Thelwad doplamedi thdwpadelidide theipackdagng t here
is little polishing quantity, as a result nanufacturin% efficiency becones

| ow. [ 00HEb;can repsiBe prpdstermingsl soncenjrationeofdovies Algohiobensibh yhereploreigamutiers such

as |l arge; i3 VAl ; & : y face
roughness o ¢ éhﬁgﬁﬁsgﬁgﬁgggqgﬁ a gi%ggﬁgﬁggéﬁiﬁgb%?gfera§$§mﬂ§§”§%°Rnax
of about nZmberin frnckadroam Rercionahtation Of Rwer dcoliolpnadjBied readvarge,ss ddscrébed ur f ace
state, th&gglass substrate can be efficiently polished by the first

pol i shi n§ ep through the follow ng chem cal strengthening treatnent step.
[ 0045] |WMBQP'Fmﬁﬂnaé&kﬂ%ﬁk%ﬂﬂdbﬂ%ﬂﬁg%&ﬁﬂﬁ%Hbﬂ&ﬂ%&%ﬁmdﬂﬁ?m%%PQ&ﬂphé _
step, large undul ation, voids, and cracks are roughly renoved in the first

| appi ng tasipancidn the kjase msidsibn packaping reerhbar.dor dxapplebereis eng by whithsandpeiingdd] e
to use di,anond .pel |l et s havi ng,#8 h t 200 sh, which are coarser
than: di afBABRHERE BT RS SHos SRR, St P el pE et reRiPe RN
second | apRBY saBktEtkOPhickk p@kégeawm@%éauagmg RichBed ROIbIBH dbRRRIREI bRk 1t 1S

preferable that surface roughness x and Ra are roughly 4 - 8 pm and

roughl y 6ubsequeglygleprssurizs ressetized 1oy 48] gasdoravhaghapneshiragion peidohg ia gl ass

substrate,. Le | . Whi i t l,i shing
surtace SuHSiaiahd (e LA g Bl R o B BN S BBy P 1P g
a pol i shiafgspt@eepressares UP@tHet A fibOcoaBitthsddwdaralcblso hiving thxaoduteBined cdnbétration
pol i shing agent 1 nclude cerium oxide, zirconium oxide, alum num oxide,
manganese oxi de, colloidal silica and dianond. Each of these may be

di spersed in water, and used in the formof a slurry. The pad can be
separated into a hard pad and a soft pad, but the pad can be chosen
suitably to use it, if desired. As a hard pad, a pad nmade froma materi al
such as a hard velour, a urethane foam a pitch containing suede, or the

| i ke may be enpl oyed, and as a soft pad, a pad made froma material such as
suede, velour, or the like may be empl oyed. [0047] The polishing step using

()




[ 0050] The chemi cal strengthening treatnment step is carried out by
imersing a glass subsijate in the heated chem cal strengthening treatnent
liquid. By this step, conducted is an ion exchange process by which al kali
metal ions contained in the glass substrate, such as lithiumions and
sodiumions, are substituted with alkal® netal ions, such as pot assi um i ons
having an ion radius |arger than that of the foregoing. Conpressive stress
is generated in the portion where the ion exchange is done, fromdistortion
caused byn gdtemict thed dinfforieample dittogen galiethe bys i filked S ftacef the sidehf agdeaing of
substrate 1s strengthened. [0051] There is ng particular restriction to the

cheni cal thenagksging Bimaes Upravd g e bF fo Resraleshl y known cheni cal

st rengt hegy [ Rah R nahlAlifhol s iSARE ]Jeg;ll@] Hediteh olaSs SR Wil B AlSKer

nol t en si{?vt?’ggo%‘tlgﬁl ng}nglét assi L%r?lﬁlngns {(ﬁh no te% g% '?glg%nt al ni ﬁwgﬁ%ot assi um

i ons and desordbadrin details refofring o the emnsfadtringdlopadhat mdligpdt assi um i ons or sodi um

i ons, nit{,] te, carbopnate and sul fate of potassiumor sodium and the m xed
mol t en s4& %?lmlgf?@gé can be cited. Of these, nitrate is preferably used in
view of a | ow ERL!JIRmMARHA s rAdMd ithd Qs hRfing eyl € L REBIRE RIS bf BatthiaPd for
substrate. [0052] The chemical strengthening treatnent liquid is heated to
a t enper gheglass fwbsftaterindhinizisodatisneraliss ¢cangposasind 81Cat Nap©, il Gales pitavipal ensponetred

conmponent, On t.h t her han e h ti t enperat ure of the chem cal
ctrongt nal=tPs S RompRa e As KD TR R F RS AR PBPORRE g1 ase
subst r at @opkili¢ate dgl&@, L0081y SRter¥1eE, 4 D - ABO PRSI by sfin Qﬁss,tah@RgDMSi@‘%?:ﬁ@h e
tends to be &o uced. For this reason, the heati ng@;;hr_rperature of the

O

cheni cal glest@EhgiMie kY of Bdat Wbthese} dlguingsilicsteglass and wn prslegabledn
t iti ' : | it i ferabl e that
the heat T eRilerfag e B3R RURB Bifion Rk, 0 TTL0Pt Fon points

[ 0053] | Presiaidldiogstep)n order to inhibit break and fine cracks of a glass
substrate caused by thermal  shock during. i mersion of ihe gl ass_ substrate

g
in the heated Negnin@dressmpldingsiiemme glaselicambinto alpyerinepld pploress ;
Subst r at . e &t HPhpelRsld tfobmis &B@%&fgé&%ia%é &Bsnta% gp&éfsoﬁ heh LRSS atilRStrate
to the predeterm ned tenperature 1n a preheating th before Iinmmersing it
in the clsbapedghssstliseatgphamonmay beptpapsitbylcutjog asheft@bsdpriklevithregrindiag stone
strengt heni ng. | ayer preferabl as a thickness, of..,about 5- 15 pm.in
cons! ger SepbRingUSn BRGFOGH ot « I oottt P D JrtORktrodie or HE R a
pol i shi ngnaidifPstepNien the thickness of the strengthening layer is in this
range, a gl ass subshate exhibiting excellent flatness and inpact resistance

i n nechar?48] dhere sgoAmitairide sighelaigisssubjtosaishe Tk Jhagengle, gl sudirais
circunferenti al [td f_ freon £N, S C n a i tface
h havi nd-puen ofipfarPEiee en i tRar Tl h A S Rihe Hfor P e O
changed nil6 he liebamoa retlickickd oilalkssdibpatehai dieg sondstetd Haging B eidkhesbtahm, |
strengthening treatnment step, and is in the state where the above-nenti oned
cheni cal RPENGT HEYRAGSYSder having a thickness of about 5-15 pmis

uni form XC&&@Q&@ on the entire surface of the glass subsliate. (Polishing
step) Next, p ?ishi ng step is carried out. [0056] In the polishing step,

t he surface of Iithecgngsepahbbkts made in the tenmlsfast df the elasssebsyrate predursdr hintieg sane

br edet or FEFERIDGHP A RS PO 5P MAHEE Sl FRESEE themuer pRCH T ReE  od.
but two %ﬂlhs g&ﬁﬂoﬁﬁge@&)r@&ﬁl éﬁﬁiﬁﬁe&&iﬁfzﬁﬁﬁ{%ﬁ SIRMEHAS b the chilP A of e’ cBledrill.

conducte he t1rst polishing step so as to efficiently obtain the shape
of the prEsthppingstemti on and to i nprove surface roughness at the |ast stage
in such a way at.the.surface roqughness t e achieved at the |ast stage
can be ef 1 0] e DAy MBI fEaTE oy B PR P Corap e 88y RRb e

pol i shi nghékigie shBpdThioRkl ABstERGRI, Paralltfith MitdeRearRlamBkne Rl b gésatibstte &S t hat

of the polishing machine used in the first and second | apping steps is
used, exd@ﬁmmmﬂé%aQMN@ﬁond pellets and grinding |liquid having been used in

t he | appi st are replaced by a .pa nd polishing liquid. [0059] The pad
is a haréﬂ%gﬁm' W?hémggﬁggﬁﬁ@% %ﬁggﬁgaggut 80 - 90, and it is preferable to
use urethane foam for exanple. A hard pad is preferably used since change
of the polishing surface becones |arge in shape when hardness of the pad
beconmes soft because of heat generated by polishing. It is preferable to
use a polishing material by dispersing ceriumoxide having a particle
dianeter of 0.6 - 2.5 pmin water to formslurry. The mxing ratio of water
to the polishing agent is preferably about 1: 9 to 3 : 7. [0060] A |oad

| oaded to the glass substiate froma platen is preferably 90- 110 g/cn®.
The load largely affects shape of the outer circunferential edge portion.
When the load is inueased, the inner side of the circunferential edge




when the load is decreased, the outer circunferential este portion shows a
tendency of increasing a surface roll-ofc when becom ng close to a pl ane.
The | oad can be deternm ned while observing this tendency. [0061] Further,
in order to inprove surface roughness, the nunmber of rotations of the
platen is set to 25 - 50 rpm and the nlfiber of rotations of the upper
platen is preferably set to be 30 - 40 % snaller than the nunber of
rotations of the |ower platen. [0062] Under the above-described conditions,
a polishing a%ﬂ@ﬁ@ﬁﬂ&@rﬁaﬁﬁ&rﬂr@oﬁ&m&ﬁkﬁ%@mlﬂ%éd@c'ﬁ@%ﬁ'er@iﬁabedge
pol i shing anmobunt_ | ess than 30 pm scratches and defects cannot be

suf fi ci efce gndthedppe gircunpfereniial edge drcp el the gl pubiraiopra syt crepleyengd argdstiane p m

surface 855 ﬁmﬂ ax { i Qﬁ gelale) nd in the
range of E‘%ﬂgpg um'ﬁﬁ po |§ﬁ)|(%g pr%‘léiglel%fs%n%xcesy vgﬁrglfecl\%ﬂrgﬁrg%&y@@

manuf act WEdgedace pblishingstep) i S | owered. [0063] The second polishing step is a
step of further polishing the surface of a,glass substrate precisely after

conpl eting t he#fRyality plslass sibstes haying besasybicgted todhe inper ppdithe @t AigeRisTs hi ng

step is Em%% 4 j ]Qﬁﬁg SS sircaidk A '%me heh is
softer than th%Q%gﬁgggégglgiﬁdt e |rsIthl|{oa(I) |s’h&?en0gé§%ep, %ﬁ%ﬁlﬁe?%t an%ﬁp'%am or
suede, f omesctanpfesential sdgerfafeef thb kizsssaltiate A palished usity an gdgedametpplishmgimackioxi de
may be used sjm | ar to the first polishing step, but in order to further
snoot h tﬁ%’@lﬁrl?@ ) t he gl ass substrate, a polishing agent having a snall
particle di anetghnhet 0O REceIUri gla‘é‘%ﬁﬁﬂte‘é%ﬂdﬁ&ﬂe&&gdiﬂkoﬂﬁél% hjh® pahifefsrh,S
preferably used. A polishing agent having an average partiCl e dianeter of
40. - 70 fianess, ad dpdknesedl theglesasestraio prepare a slurry, and the slurry is

used as ishi,ng liaguid. -The mxi rati o of ter to.the | i,.shi ng agent
s pr of e ROMHD "3 sl o Pkl Btpesitets e e SR REpng Rl °¢
substrat ﬁﬁfaﬁ]g Begs, Hivall-Ribwnspopitaipanahing cRd a ddbladaBolishing nlagtdal dad bgasey.

af fects shape of an outer circunferential edge portion_in the sane manner
as in t hdhe deuble-sider palishing maekine is pavipped with pnwweiseTond Bovar Blalga i thesform of
efficientl ' %@ﬁ] i LSk 0 R d- S speed.
Change i tﬁd}sé]ﬁ%%%étggl eé %ﬂ?{grbggéag%fﬁ? %@%\tt%% EP&%%ZE%%%JH%%\;\& Vi aegg‘}eéuﬁg?'ngnt of
t he | oad There tieadisastien phealithaf disfont pelidts anshclkpadiliexipper gplaseh apd thalvavenpiaten fabiag | oad

is increased, there j.s.a tendency that the_ inner_side of the outer
Gi r cunt efeeh er?%@@@ﬂ}%@fdﬂ%%éﬁ%@%@%@%ﬁbﬁﬁ% p BESiReR e ner Rgeninddicge.
Fur t her, 108 Blatch§hdrORY luﬁi%ﬁffﬁﬁﬁ%%ch%até’g% SIS B8R daks 1RAEEatRRY t1 on

shows a tendency of increasing a surface roll-off,” when becomng close to a
pl ane. Thetet @aumicamcdef thtdowenplatendn abirdlestadbadasiimggat lnéatedtie thd emaynierenceofier t o

acquire the sha the outer circunferential edge portion. The nunber of
oo et A innSe ST S G Sl R R lren e end B Bt ons o
t he uppekyRirat RinskSedih BisHoRM Magehe d12s Rds@ik. - m@%(p@frpigﬂe@@dtﬂliaawéﬁymwm@er

of rotations of the Iower platen. 15 [0065] As described above, the shape

of the oditienal gpar eiyhihepuargeirgin egperajse vidi aspparaic Ghing siginby adj usting t he

ol i shin dit.i J Q [.Shi t ie,
Sur  ace TEhndbE RS gk Rl SARS R RS Rl R8RSl | 1R SRREIBLT™,
nm respefd the &iver plhie ke 16 eqblotiehintig ravems diredtisn. pritkedrfild isefel infochefplam 2 - 5
pm Wen the polishing amount falls wthin this range, roughness or .

undul at i gHogk s digracnd pellet prntallyrptglepin theysame digecies @élﬁagowewer&éafwlalﬁ exdly
ener at ed : . j foratallle fa Ol : ved.
(s ng 2pibesih 8RS AR SBf, drBas ORECA, GRRoRA P ol iR 0
ont o a glasstedatssarintdeabove, b plasswalsikin garsticgplishedbyvasdrkding & gendignligpldestipphigd t he

l'ishi t 0067]. Th hi t | t ifically limted, but
Sor Ub waDFFRG b PPRERHELEE R A BRpIEn CF BOBE Pk S s SR H s r ub
washi ng 3@R3[ atiigeniitis dRBMRIdDpdtisBing Mrachiitbs 864, WRoaRs th BltcA RRALAD Ui ghROWN i n

Fig. 4 is an apparatus by which glass substrate 1 is sandw ched by sponge
rol | ers »@mtratn dnditbbmmsbenofpathtions bi thoplalicy anc eppremrtehyradingtad adeondmgpo dsisask e
contact with.each,other, an ai f raotar ol.lers 10a apd are ..
Corated PRITHE PRYEEe AT edBit be et SOk bRpe Tisdr S pERi dP LhiS g
washi ng l6pqubd gRBR%i MNISrebRE theirfinBbit of rdtitich\SF thMALt plieRrdbiyas: b Bé MRaN ceaph of
sponge rollers 10a and 10b and gl ass substrate 1 fromnozzle 20 placed in
t he upperppond itarirefamble srset then ofirptetions gf the uppstiplaten tatbe about 30 a4 stngler
rotated to wash front and back surfaces of glass substrate 1. As for
rotationally driving of glass substrate 1, one of three supporting rollers
60 is used as a drive roller, and other rollers are used as driven rollers.
[ 0069] As the scrub washing condition, the nunber of rotations of each of

rollers 10a and 10b may be identical to each other, and may be different
fromeach other, if desired. The nunber of rotations of the roller is




16 or the like, natural rubber (NR) sponge, chloroprene rubber (CR) sponge,
et hyl ene- propyl ene rubber (EPDM sponge, and rubber based sponge such as
but adi ene acrylonitrile rubber sponge or the like. Further, the foregoing
resin is preferably a hydrophilic polyner such as pol yurethane, a nel am ne
resin, cellulose or polyvinyl alcohol. B& doing this, retention ability of
contam nation froma sponge portion, and supporting ability of washing
liquid can be nore inproved, and contam nation-renoving ability is further
i mpr oved dfih dReuinber offedfiohsbf @RNbvae platdn! hWaegitha fad sumstie pkiter iDRCeIRG arldalg e .
Furt her, hydrogen perOX|de water 1s_added into sponge to_inprove

hydrophl p@pgry @ratlfmﬁ@ ﬁ}?@]@&‘@l%lﬂ‘ﬁl?aé% polishing o wilbinerease.ibutibs BEAE ng
ability ¢ ‘Sﬂm %aﬁ Eh&éﬁ&@émoﬁ%ﬁhéﬁa&%ﬁeés e! N6n HROAGRAA L1 ON
i s conmuni Cat ed to eac TR S Structure Stores a a, rger anount “of
contamn ﬂamem waliuabt hammemgasfaciqgn whenthepamber ofi fotatiopois woshigho dylomones] wienttheng t he

sponge p Lon retention il f conta natl in the sponge
portion Bﬁxﬁl P rpigit Qﬁsoafg Hl:‘aﬁéls ?‘&Glileae% ](%H% raﬁ\?é?f[}l%
[ 0073] T%nme%&b%%gglg&ably has a pore ratio of 20- 80% and nore

preferably has apore ratio of 30 - 70% This produces desired properties
of st ren@lm4hndt&uthmﬁxyslm1gth¢Bec®ﬂdﬂpg'mgptep,tdbﬁmSIMQieigyumchtaém,inds adility

of contam natio n .t he spon rtlon and rt| b|||t 0 ng
' qui d aPERRS T A B ke S pOR BB kel Prker baBi REeb
hard”esshﬁaﬂ@naxo?%ut@ﬂdp%@aHRﬁB%Qﬂ&QI‘@-ﬁHﬁxstI iy Isu@ﬁaé%ﬁfa@e'%%% théhi s

produces desired properties of stiength and e n the sponge

portion, gimkmlmhytembﬂﬁﬂimmﬂapmﬂshﬁd)bydlﬁe forstrpobshingastep dmovigh theHadlosyrgnhenisalr t | on
and supportlg{% abj %{_%gf washing liquid are further inproved. In addition,
har dness S g‘f”éga?e@hn one neasured in accordance vvith JIS K 7312.

[ 0075] Fygoqber Inaldﬂm@ﬁ,(ﬁ%rdé&o eitieat c»sﬁdwét th@é@&@ lappRRlsiep ?@mﬂgﬁﬁ@n, 616k, and
foreign matter present on the surface of a glass subs the gl ass

subshat ecnagkswreem@glmemomdougmﬁmt lapping et aE@rtmsmsqnh@ﬂmslapmqw@p #ds t he
f t
specri car Pl LA, AL b IR00 RtE 2| Bl Sk AU G WIR ol

or nore tp@]}eisﬂﬁamg#m)olmlshﬁ)hﬂlmmhtttbeaﬁeﬂm&reee@ndmppmgﬁep‘| mhﬁmawlamhed
onto the gl ass _substrate, depenf‘%‘g on a sli ght corrosion action_caused by
2

i quid. GRsERgthefiFElpHaHED, { Fdr fhatsHEace SptelRars Rimppeansiiard s Reehti 4s8
substr at i th liquid, the easier the renoval of a
pol i shi ngdég%ﬁoggﬁg&?opyg%?%{%ﬁdﬂ romt he gI ass substiate surface is, but

since prqabde] i Wistaytepbf golishitgl Bl Subbsdd, adabled Dp, bytwiicheqad Bettachedwntd the
preferably 5 -30 m Eetes From t he vi ewp0| nt of. avoi ding attaching foreign

mat t er oﬁ?l&hmaéw’éqcag agh pfaippes ered IOW?rR @ewéé%ﬁﬂlﬁmaq%c 3 Prislypgagent 1s

substr at %’%‘fn{gh ghmgg% Crubigashi ng.
17 [0076?"‘}5/321 an%appr Ekzgll#gl the glass™s strglgfgeeélﬁir]l@oﬁlgig)nt actﬂ\?\nth
l'i quid, pxximatlmdnmnmu&emangammeloyzdk,moﬂmd@pbmmd Hiasosdic ¥aetsofairesappy mach to
i merse the glass substra as ont r in whi

stored, SHPEFEIOAER @ﬁ%ﬁ#&?&%ﬂw%& i o‘ﬁwﬁ e@éegaﬁﬁvs@ﬂ?taﬁéﬂrgé’ a2
approachg @%@0&1& thePadtabh chd%eﬂ‘é%it&!l'y {oh@dk, G de§rd&0 “A@h Red acl?ﬁ‘f)ﬁ rhd¥8 fighas S

substrate. these, an approach to imerse a glass su rate in liquidis
pr ef er abeteikueh ashdagniclone a siethbacfeania mhbcgit@mg siedss orrthe like gaay bp employed,

nachi no. P SR EE e hgt it S B et SR ATk ot e kRIS ¢ r

attached g0y ﬁgﬂisﬁﬁgst ra«}‘:h@mﬁwﬁoﬁﬂﬁlgfa%&ltbal Beamgdochhdin Ibﬁ@lpﬁ)uﬂﬁigr ate
surface. [00 8] washing l'iquid remaini n%mon the gl ass substrate

surface it@Peasovedishingby ¢haesiag the a%@cl@wqfww@ pagest andigdyneiokpads o THis e he
substrat g S &%%[ov%&rgo X(%& ﬁv&d@%&r&ﬁé ﬁ%%ﬁg }Bgt{d 1881%‘3&854 fégpﬁ “b

washi ng i's”sub r-rinse was |n m nut'es

a resi duetepto mshbtﬂg ﬂielaﬁ@UedieSONbefdsurfad& rbuAndsk Bpaqypﬁ@yihtelg lusiofdk kindasdypotighisd ep
is carried out for. 2 mnutes to renpve vvater fromthe substrate. Finally,
an WA (i septopsiclesie ofiba polistingnpertapd mepdibappiincombimtiot ed for 2 minutes

while re gp G Q%BF e
drying tgﬁengtlsﬁent 1§S§é§ st rtgte |gt not %%ég&ﬁ% ?&ﬂn&%&n@%ﬂ%ﬁ vﬁd-r%gvm
met hods $emdi1ﬁa§on;1ﬂlemnﬂcg/mfmglasmubsﬂamaﬂertﬂaﬁnsmdmdncklappimgidpsas t he met hod of
drying gl ass substrates are allowed to be used. (Inspection step) As
the final inspection step after conducting a washing step, scratches,

cracks and foreign matter on the glass substrate are visually inspected to
sort out normal glass substrates. (Wapping step)

=



G ass substrates to which no problemis produced in the inspection step are
wrapped in a wapping step as shown in Fig. 4. The wappi hg step possesses
a step to hold a glass substrate in a holding body, a step to package the
hol di ng body in which the glass substrate is held, with a packagi ng nenber,
and a step to seal an opening of the paé%aging menber. First, a glass
substrate is supported by a holding body in the holding step. As a hol di ng
body used in the holding step, holding body 600 is usable as shown in Fig.
6. Fig. 0049] am &Xpibedechoishistahing asedirethe SROMppig: shplhas thgsahedynfaititiasasa
whol e. Hol dj ng body 600 possesses storage container 60 in which a plurality
of gl ass thahBdaesseqsd lappigg aer butibiy desiihiete Peifmepolisiyng qpesetion srlayEle astifarent e

af fi xed : | ' tF . .

cont ai ner RREbE e ol i) BERRUHE Tk HRbPbREAR PR Lels oy
t he out elargd-scaladfinmeelitmont pelbitparegacusiody afclgl and canpiztedoperation isireolved foct ur e
of hol ding body 6Q0 is.not lipited to the foregoipg. structure, and is

al | oved WE@%@@%‘QN‘%W@%@%%l“ﬁ@&l’i’{’?mﬁ?c%ﬁ&g@%%ﬁ ¥FES 1 are hel d.
18 [0079kcﬁ%ﬁ&§gﬁmgm%§¥ﬁgﬁnégﬁﬁwssesses side plates 65 and 66,

communi cation plates and 68 each having a U-shaped openi ng comuni cat ed
wi th side pl at édlecemptetinghe seeont lappingatappinatchendical stoangthening treagnenhstepl ogless part

oo ot 398} SR B8ed Bt td o b hn Bl SRR el
than t hi glsembstafe. ITRSheitRIStrERiIRnihg 18 i$ folrhed¥d inproveiinghictbesibiincef vitsrhtim 70

are formed to forma plurality of grooves 71 to support glass substrate 1
i n pr edetetstneread heat esilanes. i n t he t hi ckness direction. [0080] Storage

cont ai ner, . | i . 6 rf4 :
constituﬂgﬁ@]ho g?%%“%€%§&§ﬁ%“§§%m%§ﬂ%%%6H%F§Bgﬁgggggméhgg I'n n%?%éﬁh ® In
order t o hemsldhaeiculseertgiieag reathes liguido| BY thiy siep,eomBsted B atl akkehafg padvess by
exanple. ILn_this resin-nolding process, usable are conventional resins such
as pol yolMérshilkel getabionyhsmemed iche g feirys. i aphthiygy ipsapd sadgimeiens. gs) yvi ny |
ehl or 1 e gl et ith okl Rl B, S ARSI A iind il thdrithd; B b1 Sabl €
exanpl es of the resin in the'case 'of preparati via an 1 njection nolding
process ifmcgaimfe Gohpressiteoress s geporhtydimtitamortioh evhamttedmi exchdngelisdowsy, fremal

pol ymer (LCP), polyetherether. ketone (PEEK), polyether ketone (PE PEEK
osa i Mypridnhined By GF SElat e BRabieby ok syrBey e Ep s pishighenct

pol yrmer, [RSEK /ThaeidtHeeadibimhdastien (oRR chedREl skehgtiRhiP reanR@tt Y@M Zhd dazol e
(PBI'), polyphenylene sulfide (PPS), polyether sulfone (PBS), polyether

i m de ( PEpnmoakydnewt theprdahdrenghdningdgetmentdiqpdiisusahie. afisudhod isieginmen ((BTFE) .
Further, grooves i.n predeterm ned s e . [ e | oyin
grindi ng t% ."Hﬁ§§¥P%§EW“¥°s‘%&%mgﬁ?ﬁgégﬁﬁg%ﬁ?%gﬁFﬁgmgﬂy%%ﬁF%%a-iéﬁ

wher e gl asdites slisbitaihg potasiugt oARE sddiurs ik, ageiteceticahtd aid Dlaté 6QMkdgn or
connected plate 67 side. 3 ass substrate. 1 is_supported by a pair_  of.

grooves PedipRop theaniredanelign sdis ebibese sty citedr n Ofdhese. apals ipaeigakly upderiowas | s

of side pl hS: Sl . e dianeter of gl ass
substrat%h%%ﬁ%ﬁgggﬁgggggﬁ%@%&é?ggﬁ%%ngggggﬁg%gggn%g put in fromthe upper
porti on. [(0f2] hdhe chchdcatistehghadgiehweatliquidriekcated kd stempersting dighbrethamshdaheltmpd 66
becones narrower rd botto | ate 69 on_the l.ower side, whereby the

out er ciﬁEﬁﬁF@F@ﬁ&ﬁ%ﬁm@ﬁ NUAREY § OHFmgﬁg%gm @@é@ﬁ@ﬁéﬁg@whgﬁ%gﬁ wﬁﬁfo
contact hd dhelRkithalinl rehg Saddis A2 Ihehdnidlinge Yoo N GRERIGIGT N

nunber of gl ass subs s 1 are stored I'n storage container 60 which will
be cover deb iychuppeebyl debriBatichiof the glad substrbrdetands trdabedu@d. i or Biigreasén, thwher eby a

tate of .holding th b te | tained..[0 t. hal di ng bod
500 1 n witeherfiterie SRSt g e R AR I aRNg g renber
200 in a RAGKAMPoRETS bBRe glARdutisittt, BB it isORAOpo@raBR IR the Pagikg@hierafRTHLe50-200

is sealed in a'sealing step to prepare wapping body for 1nformation
r ecor di ndowerdhan theglasswansiipepainit e 300 as shown in Fig. 8. 19 [0084] The

packagi n r be mat eri.al _exhipitin xcell.ent bakfier operty
e h oo Rl a8 e 8 ool Bt ek B R8s S BB Y B Lot %
pl astic fshbdﬁdhﬁﬁ%iﬁdnéﬂi&ﬁbf@qd%@éubﬁﬂdtdm e hodledohigiRal srbiiptiefin kedt@ea iingd, the
Further, since the opening of the packaging nenber is seal ed, a packagi ng
menber being seal able via thermally pressing adhesi on enploying a

| am nating machine is preferable, and a | am nate fil m obtai ned by
evaporating alum numonto a filmsuch as pol ypropyl ene, polyester, nylon or
the like is preferable. [0085] Atnospheric pressure of the space inside the
packagi ng menber is preferably reduced in the sealing step, and nore
preferably reduced to 200 - 60 hPa. This reduced pressure can be achieved
by adj usting atnospheric pressure of the space inside the packagi ng nmenber




wi th a packagi ng nenber is held is once introduced in a deconpression
chanber. Thereafter, the inside of the deconpression chanber is
depressuri zed, and after gas (for exanple, air) for which 20 concentration
of | ower al cohol has been adjusted in aﬂ%ance is introduced to adjust it to
predet erm ned atnospheric pressure, the-bpening of the packagi ng nenber may
be sealed in the deconpression chanber. [0090] Further, gas for which | ower
al cohol havi ng predeterm ned concentration is contained in gas heavier than

air is agiassstietate ang bt ibjegad to apréhichtingdtep o Hehtehestlant mibstuta to tHelpeedepeninedyg si de
of a packagi ng nenber is up.. Thereafter, the openjn .be seal ed |,
enpl oyi n§® %&PWB‘FP“H&E%? brlorgymmerging it %?}@M@%F%E%W@@mﬁﬁ@g

91]

at nospheggiag4Pr cal B0 MenAL i i lﬂ?ﬁ% recordi ng
medi um gidg§4 sﬁ@%ﬁr&g{cglbgﬂﬁ I'S D%g%ﬁ%%&ggﬂ%@g%%&?g ovse), an (ﬁgt ored for a
gi ven pecdoideation df siengthtof i gladsrsalgme tiidaediiced imelagblishingfsepi | i Whenshevher e t he
T ator di nERFEEP GHE ST EETEYT R e £08° 4 S35t PRVEL R EDi e oS BN Bk
above wi ' éﬁgﬁ% gnetic recording nmediumw || be
describegﬁmgggﬁﬁﬁ%%hgﬁgyg%re. %ﬁﬁ%@%egygﬁagais an oblique perspective view
of a magi@ssc Whesshamesof . cetenciwinafeodntial edgepoeionof frent orath sugacedd andhackvaginet | ¢
film2 is directly forned on the surface of .information recordin di um

ol s suBuEHT B g bAGHREE 0P T Foera R B Sra s 5 AFBES thg nedi um
gl ass supghbaidmittshd ST beRIM cnbieih (e i bRAgthGihE thelimehi ! MUY i BHelsAR

recordi ng nmedi um gl ass substrate, which has beéen transported, and the
nagnet i ¢ whetdetheabofeanentionedichérhieal suenizthemnglaydr havingf thickmess afabovt & ol 8iumgs nedi um

gl ass substrate. 100961 Exanpl es .of the form ng nethod of magnetic film2
i ncl ude H“#Pé'ﬁ‘"‘)’dﬂ?‘cﬁ‘?oq ??ﬁ“ﬁbs“gﬁ‘ﬁoﬁﬂ’&ﬁf?fﬁsb‘{’@ia{ym by spin-coating a
ther nose{dignd &N 1 n which magnetic particles are dispersed on a

substrate, a nethod of forming the magnetic filmvia sputtering, and a
met hod of f or miNeg, & podishiegpteptis eardedlomi. vi a el ectrol ess plating. The |ayer

obt ai ned vi-a spin-cqeat.l ng has a.thickness of roughly.0. 3. - 1. t he
oy or "oniishl PR aRnd St R ROy RS S sy P s
and the kisyahe Phhaf AecutdiciaehBehiDbds pofibdisipbighibis & pidticelpniassiond. roughly
0.05 - 0.1 pm The filmformation carried out via sputtering and

el ect r ol siggle pplishing gep Bapbedllepablodeicpndyptady bairtwp pplishing stpstagy mefe PEENE hi gh
recordi ng pty. [0097] Magnetic materials used for nagnetic filns are
not speci?l callTy limted, and commonly known ones are usable, but Co

exhi bi ti n@sh) ghirfagneiced isyisd bt polidirgiep et #sopytiicisntyakbein thsshapddde prasccqui r e
hi gh coercive force, and the Co systemalloy .in ich N and.Cr are added
s pr of GPBHETR! By BB ey TS & R a1 S Sthe oY Rt HERERES o RS cs
of the Cfc gofalEiidle!IQYstfR R UnGentt) oREn& iﬁme@e&ﬁarg@mﬁc%ﬂwcl ude CoPt,
CoCr, CoNi, CoN G, CoCrTa, CoPtCr,” CoNiPt, CoN Crpt, Ni'CrTa, CoCrPtTa,
CoCr P1B, [@58) PSil@© pahsiingstep.arpohishing maching hawyngrthssame configuration astihat bf thegnet i ¢

and'so 1 GPTTRER TGS R T RO T PRI B ey o LR s P #8 g
Exanpl es glih@heRfuid Hl@ﬂn% denweRtifthelapbinltep areeBlacEd byadfal Bhdlgblibhitd IMaid,

b

CoCrPtTa, and so forth. A granular structure in which magnetic particles
made of 59 o Thepadds a imsdpadthaving & bastineay 4 obabepe0s &, and itds prefcahig dhiese eetheng m
formed froma ferrite ) . i - tem. S ch,
ot her -t ndit R eENE AR Pl R B e SR e e bt it
magnet i ¢ if éhapa Wit halds@s bfthetbdd|beddmitts sdtt Raayuso bt defleribdtnepolishire. r &dor di ng

nmet hod and a perpendi cul ar type recordi ng nethod. [0098]. A |ubricant nay be
thinly cosiedler usrpdispepaieng by fsrerrmzsedun axige bavingapaitigls dspstespifi ngo of a

y, cOMTTIRN RRINIETHET DT ARISITESEE. Rk RmsegarRBTETsH U
abri cant Choreal BF e, aB8RbunRaR b R neRT e b pRt Bblle 1,000

sol vent [30099] An underl ayer and a protective |layer nmay al so be provi ded,
if desired. The underlayer provided for a nagnetic disk is selec

ted
dependi nd00s] t Melogst lpaded ixfhevelas subseate fromna plptea i mreleebliylr 118 o/kade Theload | east
one sele 1St ‘ L Al as
onmagneti e e EbBE Bhg R RO B8R pion T Wcfine i s Hereteed il 0 22
a nai n cchipofdetircuiiesntarsdgppetiertatlk yo g dwngdongnipaceard the Cotepsidt. aF@theg! | oy
in view of inprovenent of magnetic properties. Further, the underlayer is
not always a single layer, and a nultilayer structure in which identical
| ayers or non-identical |ayers are lamnated nay be allowed to be utilized.
Exanpl es of the underlayer having the nmultilayer structure which may be
usable include & / C, O / M, C / Gy, NA / C, NA / CM, NA /
CrV, and so forth.




[ 0100] Exanples of the protective layer to prevent wear and corrosion of
magnetic filns include a O layer, a O alloy |layer, a carbon |ayer, a
carbon hydride layer a zirconia layer, a silica layer and so forth. These
protective |ayers, together with underl ayers, magnetic filns and so forth
can be continuously fornmed with an i n-11he type sputtering apparatus. the
protective |layer may be a single layer, or a multilayer structure in which
identical layers or non-identical |layers are |lam nated nay be allowed to be
util ihzed Bdhmﬁgdiaﬂis@gcreaaedjd ﬂlﬁb&t&ﬁdﬁlﬁu:?ﬁfemihﬂ%d@ mﬂt@hagiv\ism%ddambgmayad sing af or med
on the above-descri be protectlve ayer e above-descri be protectlve
| ayer mayuriee plpiawhen hsomingclogsede @ﬁl@n% ’QFA%HSF esterained avhylg obsprving dhis

exanpl e, ace of the above-described protective layer, a silicon

di oxi de F@‘%@% | ayer may be fornmed by coating one, in which coll oidal
silica p:[a[mﬁi]cl Eurthm' mdﬂammemeMMSmamhnbeyoﬁbﬂamof&epﬂhﬂemiseetm th

Cucur r onds—of R B AaHe Ao pE P ereE R AT eRe ) L llg

medi um p@ﬁﬁa{e%qmg%@rdﬁbﬁgqgﬂgﬁmg@?ﬁfﬁct uring the magnetic recording nmedi um
as descri bed above, whereby operation of the magnetic head during

hi gh- spef62)t Bnde ﬂletabmreeinﬁcﬂbai‘cohdmsasatpdhs}nng amdt i feReplySato B 60 pmt Inon
recordi ng medi um gl ass substiate in the preg}aﬂ;elnventlon s.not limted to
magnet i ¢ le&awo8R amaowmw 10, SrRiphes n éT"mﬂYers

r?glt!t?ﬁlg g‘lfg%éagggtda eSS a0 a&'rP) t%@%g%%()% %%ﬁ%sglﬁﬂ cgl%e g(f ass %ﬁhw ng a

Tg of 48tange WS- 60586 ariisin the §Ang6 6f 2784 Bi] Kt pdlthipg pidedets ckcddbingly whaieBl i al havi ng
an outer dianeter of 68 mmand a thickness of 13 mm by press-nolding the

nol t en gmaﬁ@ﬁmegg cfiianexys kweped. Next, a circular hole having a

di t 8 i

et a6, O P B SARUTE PALSoBRL fikcy

Botﬂ surmm?pkmmmmhmmrammUEdM¢ﬁm hus,sbﬁngwtepgsaesﬁ hdlmlmnﬁg
i ne (manuf a [ at are..the in

Condi 1 oRSATER LR 03T SRGMRCTIG) PBICh o b It gt ked 1 G our o Brcs. | 30

rpm as thlﬁeﬂ{wi;asrglﬁg e&@?‘(ﬁ‘t‘:k réfé}@bl pRAr R AbcthifUhe éﬁocehﬁrﬁ‘oﬁﬁehﬂ?bé‘u”ber

rotations o over ten [ 0105] The resulting ass substrate had
t hi ckness swfilafy & thmﬁrsta:nlishmg sﬁmabut wforder ® fpmeambﬁnﬂlﬁeanfaﬁe df 1@ ghass substtakee

S urface o uﬁ’stl:'lme %ge'nt ﬁavzng-le_ll sthall pargge &llgrtngtgr toge%%‘re;[w% relllic3 Ive?ﬁagon Br e %%‘z@ g step

preferably used. A polishing agent having an average particle diameter of 40 — 70 nm is dispersed in

water to prepare a shurry, and the slurry is used as polishing liquid.  The mixing ratio of water to the
polishing agent is preferably 1 : 9to about 3 : 7.

[0064] A load loaded to a glass substrate from a platen is preferably 90 — 110 go/fem®.  The load
largely affects shape of an outer circumferential edge portion in the same manner as in the first polishing
step, but the shape cannot be changed as efficiently as in the first polishing step because of low polishing
speed.  Change in shape of the outer circumferential edge portion via adjustment of the load is the
same as that of the first polishing step, and when the load is increased, there is a tendency that the inner
side of the outer circumferential edge portion goes down, going up toward the outer side.  Further,
when the load is decreased, the outer circumferential edge portion shows a tendency of increasing a
surface roll-off, when becoming close to aplane.  The load can be determined while observing this
tendency in order to acquire the shape of the outer circumferential edge portion.  The number of
rotations of the platen is set to 15 — 35 rpm, and the number of rotations of the upper platen is preferably
set to be 30 — 40% smaller than the number of rotations of the lower platen.



I nner and the outer diameter processing was carried out enploying a

drum shaped di anond grind stone to obtain an inner dianeter of 20 mm and an
outer diameter of 65 nm (5) Edge face polishing step 100 gl ass subshates
havi ng been subjected to the inner and outer dianeter precision processing
step were piled up, and the edge faces bt the inner and outer
circunferences were polished enploying an edge face polishing nmachine.
[0106] Nylon fibers having a dianmeter of 0.2 mmwas used for brush hair of
the pol i §i6sP mdm%demmmwwmmwg@mﬁmsaitfmedib?rret er of
3 pmwere _used for polishing |iquid. An Rmax of 0.3 pmand an Ra of 0.03 pm
wer e obt adinuis the pelisbing gerditios indlirgrered golishing fep @Hbeﬂreeeeeene,tsw@orm%hness

nf ' | t : d | i t 23
Bot h. sur TRes o?a&ﬁif’eé?%ﬁéé‘* e A e O ng 5 pol ahi h

Bot h sur strate were 1 oyi ng a polishing

machi ne (ooae)f quouﬁlﬁcgmwuh%feﬁb]y@aﬁ@ﬁbma)—s 1.1 OWherl dsegblisliigg dnhampfalld shi ng
conditions such as a di anond gel | et of #1200 nesh, a |l oad of 100 g/cn2, 30

rpm as t Réhingppupgs fougkyesar pn ggnerated 9B thesyrkice ot finerctets symagscraishes nunber
of rotati %\% g gl ass substrate had
an Rmax 6 prlﬁlgt%% an g%@%le n%&rr%gé{qﬁgﬁsﬁ% algleb{rléce)lughness (7) Chem cal

st r engt h€Washingstepht ment step Next, the glass substrate was imrersed

in a chem cal r engt heni ng tre nt sol ut i to conduct the chem aI
st r engt heni ng Re %ltl@tsﬂ S@t%mrgrtaerr?s%woe gap st in hopael

nitrate g@@g)mgﬁg tikeAlofisti B) was used for the chem cal
strengt heni ng treat rrent tion. The mxing ratio of potassiumnitrate
{ KNCB) t (0068i he washingisep (smamﬁqaﬂyhmﬂsi,bhtscmlawaidﬁn@atiﬂbe desdribedasranher, t he

tenperature of the chem cal strengthening treatnment solution was set to 400
C and t h&¥ rsing time was set to 40 mnutes. (8) Polishing step

Next, ur giogspe Ah@kih @&ﬂa@gmanlaﬁﬁ@heﬁﬁatﬁs@th&%ﬂw 1S efthe £@Hib Radh
first potg? sﬁ?n steplnerrp oy| ng a polishing machl%e (manuf actureg %y HAIVAI

Cor por at slavn in Figed json peparatiy birahichighess subsirated deisandiviched by spangerollers 40a and y 0b

obt ai ned [ ter of
BT LA R e S G R I SR A
2 1 8. Thsd 10bagk vvakd dthe teferdiregloni®each itlertWitle dibipiag oshraf v afablimsliafd 30he
upper platen was_set to 30 rpmand the nupber of raotations of the | ower

pl at en wéido Seiiciny elghe WCW&JO&@&W& spch of spengg stllesH Syandaldb ard elass substrgigd
[0109] T%%P{I{%%Hééo Qhﬂﬁélfp%%%?}ﬂo%eﬁld@?ﬂe 9«3‘3 s&%nﬁérl %@ﬁo '}o gf 3 nm

as the surface ro ness ur et hane” orm aving a ness A of
70 was usesh frart asd peldsurfaces bfglas substhtpb |Mﬁ3ngta3mrmhy¢mmmm§smbmtellsdxﬁeng

machi ne uf actured.b VM Cor rat n oli shr terr al was used
o hest SR sotng FueY sy aBN oSk o lieh trk fiod o AR R sy oo
havi ng ampgyer @Q%e@bﬁﬂ%ﬁﬁng%n{ﬁﬁbrﬂﬂib httntet)erotau&ts%f eacﬁ%fimnat ma agtr 19RhLeF bet 0

the polishing agent was set to : | oad was set g/ cnR2, and the

nunber ofidenigtabioicahsthst, andn@awlpqxbﬁergttépelrﬂawa@h@,ef desmdsomm@qmﬂrﬁeﬂcmnﬁha of

ot O RLis S ch gl RS0 B0 00 Sot o A pEREPRI e L3RS 500

pm.  Further, The number of rotations of glass substrate 1 is conventionally in the range of 50 — 500
rpm, and more preferably in the range of 100 — 300 rpm.  The feeding rate of washing liquid 30 is
conventionally in the range of 10— 1000 mL/min, and more preferably in the range of 50— 500
mb/min. The duration of scrub washing is conventionally in the range of 5 — 150 seconds, and more
preferably in the range of 10 — 100 seconds.

[0070] As ascrub member, a commonly known brush or pad may be allowed to be used in addition
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
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is desirable to keep touching for 10 minutes or more to float the polishing agent and foreign matter

firmly attached onto the glass substrate, depending on a slight corrosion action caused by iquid. On
the other hand, the longer the contact time when the glass substrate is brought into contact with liquid,
the easier the removal of a polishing agent and foreign matter from the glass subsirate surface 1s, but
since productivity of the glass substrate drops, the contact ttime is preferably 5 — 30 minutes.  From the
viewpoint of avoiding attaching foreign matter onto the glass substrate, it is recommended to bring the
glass substrate mto contact with liquid until immediately before scrub washing,
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usable as shown in Fig. 6.  Fig, 6 is an exploded perspective view showing holding body 600 as a

whole. Holding body 600 possesses storage container 60 in which a plurality of glass substrates 1 are
stored, upper lid 61, and fixed member 63 to be affixed to upper lid 61 to fix glass substrate 1 stored in
storage container 60. Fixed member 63 is fitted with supporting plate 64 to support the outer
circumferential edge portion of glass substrate 1. The structure of holding body 600 is not limited to
the foregoing structure, and is allowed to be used as long as a plurality of glass substrates 1 are held.
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[0079] Storage container 60 possesses side plates 65 and 66, communication plates 67 and 68 each
having a U-shaped opening communicated with side plates 65 and 66, and bottom plate 69 constituting
the lower part of storage container 60, and a phurality of tibs 70 are formed on the inner wail of each of
side plates 65 and 66 in predetermined intervals each wider than thickness of glass substrate 1. In this
way, a plurality of ribs 70 are formed to form a plurality of grooves 71 to support glass substrate 1 in
predetermined intervals in the thickness direction.

[0080] Storage container 60, upper lid 61, fixed member 63 and supporting plate 64 constituting
holding body 600 are principally made of a resin material. In order to manufacture these, a resin-
molding process is usable as an example. In this resin-molding process, usable are conventional resins
such as polyolefin (for example, each polyethylene or polypropylene), polyvinyl chloride, TEFLON
(vegistered trademark) and so forth.  Specifically, usable examples of the resin in the case of
preparation via an injection molding process include polycarbonate, polyamide, thermotropic liquid
crystal polymer (LCP), polyetherether ketone (PEEK), polyether ketone (PEK), PEEK based alloy
resins {for example, PEEK / thermotropic liquid crystal polymer, PEEK / polybenzimidazole (PBI) and
so forth}, polybenzimidazole (PBI), polyphenylene sulfide (PPS), polyether sulfone (PES), polyether
imide (PEI), and a fluorine resin such as polytetrafluoroethylene (PTFE). Further, grooves in
predetermined shape can be prepared employing a grinding stone.

[0081] Fig. 7 shows a side view looking at a situation where glass substrate 1 is stored in storage
container 60 from the connected plate 67 side. Glass substrate 1 is supported by a pair of grooves 71
provided facing to each other.  The distance between inner walls of side plates 65 and 66 is slightly
larger than the diameter of glass substrate 1, and glass substrate 1is designed to be put in from the upper
portion.  Further, the distance between inner walls of side plates 65 and 66 becomes narrower toward
bottom plate 69 on the lower side, whereby the outer circumferential edge portion of glass substrate 10
is brought into contact with P1 and P2 of groove 71.

[0082] In this way, the predetermined number of glass substrates 1 are stored in storage container 60
which will be covered by upper lid 61 fitted with fixed member 63 in Fig. 6, whereby a state of holding
the glass substrate is obtained.

[0083] Next, holding body 600 in which this glass substrate is held is packaged with packaging
member 200 in a packaging step, and further, opening 201 of packaging member 200 is sealed ina
sealing step to prepare wrapping body for information recording medium glass substrate 300 as shown
n Fig. 8.
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[0084] The packaging member may be a material exhibiting an excellent barrier property with respect
to lower alcohol.  Specifically, a packaging member formed of a plastic film fitted with a metal film or
an oxide film is preferable.  Further, since the opening of the packaging member is sealed, a packaging
member being sealable via thermally pressing adhesion employing a laminating machine is preferable,
and a laminate film obtained by evaporating aluninum onto a film such as polypropylene, polyester,
nylon or the like is preferable.

[0085] Atmospheric pressure of the space inside the packaging member is preferably reduced in the
sealing step, and more preferably reduced to 200 — 60 hPa.  This reduced pressure can be achieved by
adjusting atmospheric pressure of the space inside the packaging member employing a vacuum pump
during thermally pressing adhesion of the laminate film.

[0086] Further, in an operation room where the wrapping step is carried out, concentration of lower
alcohol in atmosphere is preferably adjusted in such a way that the concentration of lower alcohol
contained in the space inside the sealed packaging member becomes 3 — 100 ppm. By conducting a
wrapping step in such an operation environment, the concentration of lower alcohol inside wrapping
body for information recording member glass substrate 300 can be easily adjusted to the predetermined
concentration.

[0087] The concentration of lower alcohol inside wrapping body for information recording member
glass substrate 300 can be measured by preparing a dummy wrapping body in which an alcohol detector
is set, and subsequently sealing it. Further, as another method, the resulting wrapping body is placed in
a vacuum evaporator, a seal of it is broken therein, and the concentration of lower alcohol in the vacuum
evaporator may be designed to be measured.  The measuring method is not specifically limited, and
conventional measuring devices are usable.

[0088] In addition, steps of from the washing step up to the wrapping step are preferably conducted in
a clean room in which concentration of lower alcohol in atmosphere has been adjusted.  The clean
room preferably has a cleanliness class of 50000 or less, and more preferably has a cleanliness class of
10000 or less, provided that the cleanliness is defined as the number of particles of 0.5 pum or less in size,
which is present in atmosphere of one cubic feet. By setting to such a cleanliness, foreign matter
attached onto the glass substrate surface during preparation of the information recording medium glass
substrate can further be reduced. |

[0089] Further, a holding body in which an information recording medium glass substrate packaged
with a packaging member is held is once introduced in a decompression chamber.  Thereafier, the
inside of the decompression chamber is depressurized, and after gas (for example, air) for which
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concentration of lower alcohol has been adjusted in advance is introduced to adjust it to predetermined
atmospheric pressure, the opening of the packaging member may be sealed in the decompression
chamber.

[0090] Further, gas for which lower alcohol having predetermined concentration is contained in gas
heavier than air is adjusted, and the gas is filled in the state where the opening side of a packaging
memberisup. Thereafter, the opening may be sealed employing a lamination machine by reducing
pressure to predetermined atmospheric pressure.

[0091] Afier wrapping body for information recording medium glass substrate 300 is prepared as
described above, and stored for a given period of time, it is transported to production facilities where the
magnetic recording medium is manufactured.

[0092] Next, the magnetic recording medium fitted with the glass substrate prepared as described
above will be described.

[0093] Next, the magnetic recording medium will be described, based on a figure.

[0094] Fig. 2 is an oblique perspective view of a magnetic disk as an example of a magnetic recording
medium. Magnetic film 2 is directly formed on the surface of information recording medium glass
substrate 1 in magnetic disk D.

[0095] The information recording medium glass substrate is taken out from the wrapping body for the
information recording medium glass substrate, which has been transported, and the magnetic film is
formed on the surface of the information recording medium glass substrate.

[0096] Examples of the forming method of magnetic film 2 include a method of forming the
magnetic film by spin-coating a thermosetting resin in which magnetic particles are dispersed on a
substrate, a method of forming the magnetic film via sputtering, and a method of forming the magnetic
film via electroless plating. The layer obtained via spin-coating has a thickness of roughly 0.3 - 1.2
um, the layer obtained via sputtering has a thickness of roughly 0.04 — 0.08 pm, and the layer obtained
via electroless plating has a thickness of roughly 0.05—-0.1 pm.  The film formation carried out via
sputlering and electroless plating is preferable in view of thin film formation and high recording density.
[0097] Magnetic materials used for magnetic films are not specifically limited, and commonly known
ones are usable, but Co exhibiting high magnetocrystalline anisotropy is taken as a base 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
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and isolated by non-magnetic films (Cr, CrMo, CrV and so forth, for example) to make noise reduction
may also be utilized. Examples thereof include CoPtCr / CrMo / CoPtCr, CoCrPtTa/ CrMo/
CoCrPtTa, and so forth. A granular structure in which magnetic particles made of Fe, Co, FeCo,
CoNiPt or such are dispersed in a non-magnetic film formed from a ferrite system, an iron-rare earth
system, SiO,, BN or such, other than the above-described materials may also be utilized. Further, the
magnetic film may also be utilized in any of an in—plane type recording method and a perpendicular type
recording method.

{0098] A lubricant may be thinly coated on the magnetic film surface in order to improve sliding of a
magneﬁc head. As the lubricant, provided is one in which a liquid lubricant such as perfluoropolyether
(PFPE) is diluted with a freon based solvent.

[0099] An underlayer and a protective layer may also be provided, if desired.  The underlayer
provided for a magnetic disk is selected depending on the utilized magnetic film. The underlayer is
made of at least one selected from the group consisting of Cr, Mo, Ta, Ti, W, V, B and Al as non-
magnetic metals, and Ni.  In the case of a magnetic film containing Co as a main component, they are
preferably a single piece of Co and a Co alloy in view of improvement of magnetic properties.

Further, the underlayer is not always a single layer, and a multilayer structure in which identical layers or
non-identical layers are laminated may be allowed to be utilized. Examples of the underlayer having
the multilayer structure which may be usable include Cr / Cr, Cr/ C:Mo, Cr/ CrV, NiAl / Cr, NiAl/
CrMo, NiAl/ CrV, and so forth.

[0100] Examples of the protective layer to prevent wear and corrosion of magnetic films include a Cr
layer, a Cr alloy layer, a carbon layer, a carbon hydride layer a zirconia layer, a silica layer and so forth.
These protective layers, together with underlayers, magnetic films and so forth can be continuousty
formed with an in-line type sputtering apparatus. the protective layer may be a single layer, or a
multilayer structure in which identical layers or non-identical layers are laminated may be allowed to be
utilized. In addition, a different kind of a protective layer may be formed on the above-described
protective layer, or the above-described protective layer may be replaced by a different kind of'a
protective layer.  For example, in place of the above-described protective layer, a silicon dioxide (Si02)
layer may be formed by coating one, in which colloidal silica particles are dispersed in what tetraalkoxy
silane is diluted with an alcohol based solvent, on a Cr layer, and further by baking it.

[0101] Occurrence of head crash can be avoided by using a magnetic recording medium prepared by
a method of manufacturing the magnetic recording medium as described above, whereby operation of
the magnetic head during high-speed rotation thereof can be stabilized.
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[0102] The information recording medium glass substrate in the present invention is not limited to
magnetic recording media, and can be utilized for magneto-optical disks, optical disks and so forth.

EXAMPLE
[0103}] (Examples1—19)
(1) Glass melting step and press molding step

Aluminosilicate glass having a Tg of 480 °C was used as a glass material to prepare a blank
material having an outer diameter of 68 mm and a thickness of 1.3 mm by press-molding the molten
glass.
(2) Coring step

Next, a circular hole having a diameter of 18 mm was made in the center of a glass substrate
employing a diamond grind stone in the form of a cylinder.
(3) First lapping step

Both surfaces of the glass substrate were polished employing a polishing machine
(manufactured by HAMAI Corporation).
[0104] Used are the polishing conditions such as a diamond pellet of #1200 mesh, a load of 100
ofcm?, 30 rpm as the number of Totations of the upper platen and 10 rpm as the number of rotations of
the lower platen.
[0105]) The resulting glass substrate had a thickness of 0.9 mm, and an Rmax of 1.5 pm and an Ra of
1.0 pm as the surface roughness.
{4) Inner and outer diameter precision processing 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 inmer 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 pum were used for polishing liquid. An Rmax of
0.3 um 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
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Both surfaces of the glass substrate were polished employing a polishing machine
(manufactured by HAMAT Corporation).
[0107] Used are the polishing conditions such as a diamond pellet of #1200 mesh, a load of 100
g/em’, 30 rpm as the number of rotations of the upper platen and 10 rpm as the number of Totations of
the lower platen.
[0108] The resulting glass substrate had an Rmax of 3 um and an Ra of 0.3 pm as the surface
roughness.
(7) Chemical strengthening treatment step

Next, the glass substrate was immersed in a chemical strengthening treatment solution to
conduct the chemical strengthening treatment step. A mixed molten salt composed of potasstum
nitrate (KNO3) and sodium nitrate (NalNOs3) was used for the chemical strengthening treatment solution.
The mixing ratio of potassium nitrate (KINOs) to sodium nitrate (NalNO3) in a weight ratiowas 1 : 1.
Further, the temperature of the chemical strengthening treatment solution was set to 400 °C and the
immersing time was set to 40 minutes.
(8) Polishing step

Next, urethane form having a hardness A of 80° was used for a pad in the first polishing step
employing a polishing machine (manufactured by HAMAI Corporation).  The polishing material was
used in the form of a sharry obtained by dispersing cerium oxide particles having an average diameter of
1.5 uminwater. The mixed ratio of water to the polishing agent wassetto 2 : 8. The load was set to
100 gfem?, and the number of rotations of the upper platen was set to 30 1pm and the number of
rotations of the lower platen was setto 10 rpm.  The quantity to be polished was set to 30 jum.
[0109] The resulting glass substrate had an Rmax of 30 nm and an Ra of 3 nm as the surface
roughness.
[0110] Next, urethane form having a hardness A of 70° was used for a pad in the second polishing
step employing a polishing machine (manufactured by HHAMAI Corporation).  The polishing material
was used in the form of a slurry 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/em?, and the number of rotations of the upper platen was set to 30 rpm and the
numbser of rotations of the lower platen was set to 10 rpm.  The quantity to be polished was set to 30
pum.
[0111] The resulting glass substrate had an Rmax of 5 nm and an Ra of 0.3 nm as the surface
roughness.
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(9) Washing step

The scrub washing was conducted employing a washing apparatus shown in Fig, 5 after
completing the second polishing step. The scrub washing was conducted with hydrogen peroxide
water having a hydrogen peroxide content of 0.5% by weight.  As for supply of washing liquid, an
amount of 100 mI/min was continuously supplied via spraying from 3 seconds before starting the scrub
washing until terminating the scrub washing. A polyvinyl alcohol sponge was used as a scrub member
sponge. A pore ratio and hardness thereof were 50% and 45° (JIS K7312), respectively. The number
of rotations of sponge rollers 10a and 10b was setto 300 rpm.  The number of rotations of glass
substrate 1 was set t0 200 pm.  The glass substrate after conducting the scrub washing is subjected to a
water-rinse washing step for 2 minutes. Next, an [PA (isopropyl alcohol) washing step is carried out
for 2 minutes, and finally, an TPA (isopropyl alcohol) steam drying step is conducted for 2 minutes for
drying.
(10) Inspection step

After conducting a washing step, scratches, cracks and foreign matter on the glass substrate are
visually inspected to remove those observed as scratches, cracks and adhesive material from the glass
substrate.
(11) Wrapping step

The surface of the glass substrate after completing the inspection step was evaluated before
wrapping 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: RZ350, manufactured by Hitachi High
Technologies Corp.).
[0112] Afier the evaluation was made before wrapping, the wrapping step shown in Fig. 4 was
carried out.  In the holding step, 25, glass substrates were first held in holding body 600 shown in Fig.
6. Polycarbonate was used as a resin material for holding body 600. Next, holding body 600 in
which these glass substrates were held was packaged with packaging member 200 in the packaging
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 Jaminating machine in the sealing step.
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[0113] In addition, steps from the washing step to the inspection step and the wrapping step were
conduced in a clean room having a cleanliness class of 100. TPA (isopropy! alcohol) in propanol as
lower alcohol was contained in atmosphere inside the clean room. The IPA concentration in this
atmosphere was adjusted in such a way that concentration of TPA contained in the space inside the
sealed packaging member becomes values shown in Table 1.

(Example 20)

A wrapping body for the information recording medium glass substrate was prepared similarly
to Example 10, except that IPA as lower alcohol in the clean room was replaced by methanol.
(Example 21)

A wrapping body for the information recording medium glass substrate was prepared similarly
to Example 10, except that IPA as lower alcohol in the clean room was replaced by ethanol.
(Example 22)

A wrapping body for the information recording medium glass substrate was prepared similarly
to Example 10, except that IPA as lower alcohol in the clean room was replaced by butanol.
(Example 23)

A wrapping body for the information recording medium glass substrate was prepared similarly
to Example 10, except that IPA as lower alcohol in the clean room was replaced by pentanol.
(Comparative example 1)

A wrapping body for the information recording medium glass substrate was prepared similarly
to Example 10, except that concentration of lower alcohol inside the clean room where a washing step
was conducted was not adjusted, and each of the inspection step, the wrapping step, and the washing
step was separately carried out in an individual clean room. The concentration of lower alcohol inside
the resulting wrapping body in Comparative example 1 was 0 ppm.

(Evaluation method)

As described above, information recording medium glass substrate wrapping bodies in
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
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subtracted from the number of foreign matter after wrapping and storing it to determine the increased
number of foreign matter. Next, the increased number of foreign matter for 25 glass substrates in each
wrapping body for the information recording medium glass substrate was summed. As to this total
number of foreign matter, the number of Iess than 5 indicates rank 7, the number of at least 5 and less
than 7 indicates rank 6, the number of at least 7 and less than 10 imdicates rank 5, the number of at least
10 and less than 15 indicates rank 4, the number of at least 15 and less than 20 indicates rank 3, the
number of at least 20 and less than 30 indicates rank 2, and the number of at least 30 indicates rank 1,

In addition, since it is observed that yield of a glide tester on a magnetic disk is deteriorated when the
number of foreign matter becomes 30 or more, less than 30 should be obtained for a product.

[0114] Further, a single glass substrate is taken out from each wrapping body for the glass substrate in
the above-described Examples 1 - 23 and Comparative example 1, and a magnetic layer having a
thickness of 0.1 pim is formed on the surface of the single glass substrate to prepare a magnetic
recording medium. A magnetic material CoNi was used, and a layer was formed on the front main
surface via sputtering.  As to this magnetic recording medium, yield was evaluated employing a glide
tester (Type RQ7800, manufactured by Hitachi High Technologies Corp.).

[0115] Evaluation results are shown in Table 1.
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[0116] Table 1
Concentration of | Atmospheric Rank
. lower alcohol pressure from Glide tester
Kindsol inside inside themmber | Yield
wrapping body | wrapping body of (%)
(ppm) (hPa) foreign matter
Ex. 1 IPA 2 200 4 96.1%
Ex.2 IPA 2 600 4 96.7%
Ex.3 IPA 2 650 3 952%
Ex. 4 IPA 2 1013 2 93.6%
Ex. 5 IPA 3 150 5 97.3%
Ex. 6 IPA 3 200 7 98.8%
Ex.7 IPA 3 600 7 98.8%
Ex. 8 IPA 3 650 6 97.7%
Ex.9 TPA 3 1013 5 974%
Ex. 10 IPA 50 400 7 99.1%
Ex. 11 IPA 100 150 5 97.4%
Ex. 12 IPA 100 200 7 98.7%
Ex. 13 IPA 100 600 7 98.8%
Ex. 14 TPA 100 650 6 97.8%
Ex. 15 IPA 100 1013 5 97.5%
Ex. 16 [PA 105 200 4 96.3%
Ex. 17 IPA 105 600 4 96.4%
Ex. 18 IPA 105 650 3 95.5%
Ex. 19 1PA 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 08.1%
Ex. 23 Pentanol 50 400 7 99.1%
Comp. 1 — 0 400 1 90.7%
Ex.: Example

Comp.: Comparative example

[0117] Asisclear from Table 1, itis 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 alcohol 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.
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wherein the lower alcohol comprises at least one selected from the group consisting of
methanol, ethanol, propanel, butanol and pentanol.

3. The method of Claim 1,
wherein the sealing step comprises the step of:

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

4, The method of Claim 3,
wherein the atmospheric pressure having been reduced has a pressure of 200 — 600 hPa.

5. The method of Claim 1, 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.

6. The method of Claim 1, comprising the step of:
adjusting concentration of the lower alcohol as atmosphere in an operation room to conduct

the sealing step.
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wherein atmospheric pressure in the space is 200 — 600 hPa.

9. 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 Claim 1.

10. 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 Claim
7, and

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



