- 1 METHOD FOR CLEANI NG DI SK- SHAPE GLASS SUBSTRATE AND NMAGNETI C DI SK The
present invention relates to a nethod for s cleaning a disk-shape gl ass
substrate to be used for e.g. a magnetic disk, and a magnetic disk. A
magnetic di sk having e.g. a magnetic |layer forned on a disk-shape gl ass
substrate (hereinafter sonetinmes referred to sinply as a glass substrate)
has been widely 10 used for a small hard di sk such as a personal digital
assistant. A glass substrate to be used for a magnetic disk is produced
usual ly by cleaning and drying a precisely polished glass substrate. is

Cl eaning of a glass substrate is carried out comonly by imersing it in a
plurality of cleaning fluid tanks such as a cleaner tank and a pure water
tank in order and conducting ultrasonic cleaning in each tank. In recent
years, for the purpose of securely and 20 effectively renoving an abrasive
which is firmy attached 2 to the glass substrate, it has been proposed to
carry out scrubbing cleaning before or during the ultrasonic cleaning (see
JP- A- 2002- 74653) . The scrubbing cleaning is to clean a glass substrate by
rotating two scrubbing 5 rollers each having a scrubbing pad fornmed on its
surface in opposite directions so that the glass substrate is sandw ched
t herebetween, and rotating the gl ass
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METHOD FOR CLEANING DISK-SHAPE GLASS SUBSTRATE AND

MAGNETIC DISK

The present invention relates to a method for
5 cleaning a disk-shape glass substrate to be used for e.qg.
a magnetic disk, and a magnetic disk.

A magnetic disk having e.g. a magnetic layer formed
on a disk-shape glass substrate (hereinafter sometimes
referred to simply as a glass substrate) has been widely

10 used for a small hard disk such as a personal digital
assistant.

A glass substrate to be used for a magnetic disk is
produced usually by cleaning and drying a precisely
polished glass substrate.

15 Cleaning of a glass substrate is carried out
commonly by immersing it in a plurality of cleaning fluid
tanks such as a cleaner tank and a pure water tank in
order and conducting ultrasonic cleaning in each tank.

In recent years, for the purpose of securely and

20 effectively removing an abrasive which is firmly attached



substrate. As described above, a glass substrate is becoming 10 used w dely
for a small hard disk, and the area of a recording area on the main surface
is reduced along with the downsizing of the hard disk. Accordingly, in
addition to a demand for a high recording density, inprovenent in the
proportion (recording area proportion) 15 of the area which effectively
functions as a recording area to the areg aof the main surface is
increasing. In order to neet the above demands, not only the cleanness on
t he mai n sur tacehef dglhesglsabs tsalist,r dtte haas baem lperdpyaedl ad taachieve a
hi gh recordi ng density but 20 al so the cl eanness on the outer peripheral
edge surf ace scafubbhiegglcdesnsngs bedficarehas tdurhieng mpreovdd,rasiaciec i f t he
cl eanness on the outer peripheral edge surface of the glass substrate is
i nsuf ficient cleheisgai(sepr dPedt- 200 2t-Vad 658dge FThef aceubbinhi chebhhdng eanness
is insufficient will 25 expand to the nmain surface of the glass substrate in
t he processisf tieadeiamng at ke aglsassibsihsttreatoy, ridnes icher rteas istgruldbieng ecor di ng
area proportion. 3 Under these circunstances, it is an object of the
present i%hvenavilderiso eprchy ihdy iagnet scdubdring gad fpramedlas s tsulstrfaee
capabl e of inproving the cleanness on the outer peripheral edge surface of
a gl ass substinappogidecadd readgrenisc s¢i $hagsithe @ lgisss suhiistatat elx| eaned by
such a cleaning nmethod. The present invention provides a nethod for
cl eani ng sandwiched therebetween, and rotating the glass
substrate.
As described above, a glass substrate is becoming
10 used widely for a small hard disk, and the area of a
recording area on the main surface is reduced along with
the downsizing of the hard disk. Accordingly, in
addition to a demand for a high recording density,
improvement in the proportion (recording area proportion)
15 of the area which effectively functions as a recording
area to the area of the main surface is increasing.
In order to meet the above demands, not only the
cleanness on the main surface of the glass substrate has
to be improved to achieve a high recording density but
20 also the cleanness on the outer peripheral edge surface
of the glass substrate has to be improved, since if the
cleanness on the outer peripheral edge surface of the
glass substrate is insufficient, the stain present on the
edge surface on which the cleanness is insufficient will
25 expand to the main surface of the glass substrate in the

process of handling the glass substrate, thus decreasing

the recording area proportion.



a di sk-shape gl ass substrate, which conprises rotating the disk-shape gl ass
substrate on its center with its io main surface vertical, and making a
cleaning fluid irradiated with ultrasonic waves run down on the outer

peri pheral edge surface of the rotating glass substrate. The present
invention further provides the above nethod for cleaning a disk-shape gl ass
substrate which is is a nethod for cleanihg a plurality of disk-shape gl ass
substrates (plural substrates cleaning nmethod), wherein the Pl urality of

di sk- shape gl ass Wit ridtese FEyrshdredn theis W@ndRiedy af nebfod of
storing the plurality of disk-shape glass substrates in a substrate hol der
capabl e 20 oPTFSEHTCIANEHAM P HEH R 13 Mafdiad IiRderc lRArivhs? are

exposed and they are _separated fraom one anot her, upporting the plurality
of disk- shapé’q@isés@‘gi?ﬁg‘i%t& ELPHN & R (ISRRABING srﬁ'éﬁ tSLePRGRE Phetfit er

peri pheral ed surfaces at. the exposed |l ower partions are in contact 25
Wi th the t wo THER AT RIRHAL 234 THIATNPY o SIRFS R TR s A4 1 o
rotate the disk-shape gl ass .substrates on.their center. 4. The present

i nventi on® st iqaign@&ﬁchéﬁ% oti'des % 9 UREGiase pqrﬁo%atfbeeca B Nt a gl ass

substrate for_.a__magneti o(li'sk cl eaned by the above nethod for cleaning a

di sk-shape gIcz}s‘*:fl {15585 Accor di ng to the present invention, the
cl eanness on ther | ass Su stlratee edge sur,\]:_a e_can b,g:hicheas L wher eby
the cl eanness at algepéﬁ‘? o T PR A E BRIV BfeE he method tor cleaning

a disk-shape glass substrate, which comprises rotating
the disk-shape glass substrate on its center with its

10 main surface vertical, and making a cleaning fluid
irradiated with ultrasonic waves run down on the outer
peripheral edge surface of the rotating glass substrate.

The present invention further provides the above

method for cleaning a disk-shape glass substrate which is

15 a method for cleaning a plurality of disk-shape glass
substrates (plural substrates cleaning method), wherein
the plurality of disk-shape glass substrates are rotated
on their center by a method of storing the plurality of
disk-shape glass substrates in a substrate holder capable

20 of vertically holding them while their lower portions are
exposed and they are separated from one another,
supporting the plurality of disk-shape glass substrates
on two rotatable shafts so that the outer peripheral edge
surfaces at the exposed lower portions are in contact

25 with the two rotatable shafts, and rotating the two
rotatable shafts to rotate the disk-shape glass

substrates on their center.



edge surface on the nmain surface can be increased, and the recording area
proportion can be inproved. 10 Further, the edge surface of a gl ass
substrate with a small outer diameter can easily be cleaned. Further, a

hi ghly cl ean edge surface usually obtainable only by carrying out the
cleaning a plurality of tines in the case of scrubbing cleaning, wll be is
obt ai ned by cleaning only once. Further,-tdhe cleaning tinme can be
shortened. Further, in a case where ultrasonic cleaning is_carried out
while the glass sUbstRERTENS invRRsEn isERl 1 fwetrhey prevades| @aning fluid
tanks differing in the 20 size dependi ng upon the size of the gl ass

substrate nmudRINSE igs&d skopradycedityhiupisss § Hl@sshauRHHerata 0¥ etroved

fromthe gl ass substr%fe remains jn the cleaning fluid and adheres to the
gl ass subst r &N %gaga,nedaayortd}%@chq et R i RARIRA, 2 such

problens wll_ 25 not occuyr or are not |likely to occur. In the case of
scr ubbi ng cl éd'rﬁiﬁgq R U2l can be cleaned at a tine. However,

according 5 to the(fl ral substrates cleani ng nethod of t e%ﬁ%esent
i nvention® a pl urdtS Efﬂtﬂg S SHHAUREEIEN PR Y aHPe Gt eResSs FoRt her,

LTS ot neqgeea L0 LAk ol 0Lgss cohaly sles L oma et ale o) de
hol der  agai rxlrhe-gcle yClt aénicq.%arlt%ehsosd aq:f ai[ q:)%rq:ri%%eqn itr}}/een\;iicoinnljtsy of the
edge surface on the main surface can be increased, and
the recording area proportion can be improved.
10 Further, the edge surface of a glass substrate with

a small outer diameter can easily be cleaned.

Further, a highly clean edge surface usually
obtainable only by carrying out the cleaning a plurality
of times in the case of scrubbing cleaning, will be

15 obtained by cleaning only once. Further, the cleaning
time can be shortened.

Further, in a case where ultrasonic cleaning is
carried out while the glass substrate is immersed in a
cleaning fluid, cleaning fluid tanks differing in the

20 size depending upon the size of the glass substrate must
be used, or it is highly possible that the stain removed
from the glass substrate remains in the cleaning fluid
and adheres to the glass substrate again. However,
according to the present invention, such problems will

25 not occur or are not likely to occur.

In the case of scrubbing cleaning, only one

substrate can be cleaned at a time. However, according



suitable in a case where the di sk-shape gl ass substrate is a glass
substrate for a magnetic disk. 10 In the acconpanying drawings: Fig. 1 is a
cross-section schematically illustrating the cleaning nmethod of the present
invention. Fig. 2 is a partial side view schematically illustrating the

cl eaning nmet hod of the present 15 invention. Fig. 3 is a cross-section
illustrating a substrate holder hol di ng ¢# ass substrates. Now, the cleaning
met hod of the present invention wll be described in detail with reference
to Figs. 1 af® 2% PiHith ARSHRGHGE $3IMRT Rt e PrarRresedsirates
cl eaning nmethod, with referenc to a§as where the glass _substrate is a

gl ass substrai"crié"efrﬂ:rl99{1 rraagrﬂgt © at?%eci)‘?el%%n‘f *IVERtRbh is not

limted thereto. a crqgss-section schematlcall IIustrg i ng 25

t he cl eaning %Fet% of FPFféhﬁ‘rreséﬁt ienekt F’Gﬁesxﬁl’?iré’h t
cleanlngflwd W|rrad| ed with_  ultras down on outer
peripheral edj¥® %@“ 1% BIPSFRR gtf‘?]t‘ilﬁlf)f %‘Fa% CRHRY r Q els© 1put

vertical l |.d ar with.t rection endi cul t he pl ane
of the sh eteté}?d@e%err%égﬁ a9 AR Shibr FhE SRS Tt DAL SRE an orrow
(in the s vertical direction) The synbol 20 represents a substrate hol der.
Fig. 2 is a p?é’rai]irh‘l side view schematically

The cleaning method of the present invention is
suitable in a case where the disk-shape glass substrate
is a glass substrate for a magnetic disk.

10 In the accompanying drawings:

Fig. 1 is a cross-section schematically illustrating
the cleaning method of the present invention.

Fig. 2 is a partial side view schematically
illustrating the cleaning method of the present

15 invention.

Fig. 3 is a cross-section illustrating a substrate
holder holding glass substrates.

Now, the cleaning method of the present invention
will be described in detail with reference to Figs. 1 and

20 2 which are drawings illustrating the plural substrates
cleaning method, with reference to a case where the glass
substrate is a glass substrate for a magnetic disk.
However, the present invention is not limited thereto.

Fig. 1 is a cross-section schematically illustrating

25 the cleaning method of the present invention, which
comprises making a cleaning fluid W irradiated with

ultrasonic waves run down on outer peripheral edge



illustrating the cleaning nmethod of the present invention. In the draw ng,
the substrate holder 20 is 10 not shown. The glass substrate 1 is a
precisely polished one, and it may be cl eaned by the cl eaning nmethod of the
present invention, scrubbing cleaning or the like after the precise
polishing, or may not be cleaned. The glass 15 substrate 1 is preferably
mai ntained in a wet state after the precigse polishing. The synbol |b
represents a main surface and |I.c an , i nner peripheral edge surface. The

gl ass substr &€ tacesudd Pihds PAWale tat 9t glaos smsdiraleshown in Fig. 1.
However, the pr esentl i nv%nti_on is appl.icable also to a di sk-shape gl ass
substrate haVek§ieaityl delthd s paidideda vadd sdend nesttakdbl e shafts
(rotational shafts) supporting the_|ower portions of the 25 outer

peri pher al e@§§p§ﬁi‘1df1§é‘5f§rl 5001%%@1@“539 & shesd PR RERHALSH e rot ated
on their axig at the tine of cleani ngi,to rotate the gl ass sHbstrates 1 on

their 7 cent&P™ PRE ARCHNInalt s ide SiFedtarbidf Ry 54 r (1% driteice

covered with_a resin. .The synbal 3_represents driving shaft, and by its
rotation,’t hgerr(‘hlgﬁirior‘?élr%%dﬂlﬁ ‘2ATéﬁdSﬁESﬁezgoFSF’é&.S%@t‘Fh@ rotation
direction of the glass.s trates 1 may be constant, but is preferably
reversed per .SSE’F'E%F%;?. h#tﬁ%rs'ynbol 10 represents an apparatus to apply

Fig. 2 is a partial side view schematically
illustrating the cleaning method of the present
invention. In the drawing, the substrate holder 20 is

10 not shown.

The glass substrate 1 is a precisely polished one,
and it may be cleaned by the cleaning method of the
present invention, scrubbing cleaning or the like after
the precise polishing, or may not be cleaned. The glass

15 substrate 1 is preferably maintained in a wet state after
the precise polishing.

The symbol 1b represents a main surface and 1lc an
inner peripheral edge surface.

The glass substrate 1 usually has a hole at its

20 center as shown in Fig. 1. However, the present
invention is applicable also to a disk-shape glass
substrate having no hole.

The symbols 2A and 2B are rotatable shafts
(rotational shafts) supporting the lower portions of the

25 outer peripheral edge surfaces la of the glass substrates
1, and they are rotated on their axis at the time of

cleaning to rotate the glass substrates 1 on their



ultrasonic waves to a cleaning fluid and make the «cleaning fluid irradiated
"with ultrasonic waves run down, 10 and is called a running water type

hi gh-frequency ultrasonic cleaner (running water type cleaner). The running
wat er type high-frequency ultrasonic cleaner nmay be typically products of
Honda El ectronics Co., Ltd. such as W357LS-380. MHz (Mega-hertz) high 15
frequency ultrasound applied to running water produces accelerated droplets
of the cleaning fluid such as water, _and the cleaning liquid in such a
state renoveSelt&it-anTR&ntOpakiPEREsSBALERePsabeKRRAYTBEEE SHEEE. The

runni ng water type cleaner 10 usually has 20 nozzles (not shown) to make the
cl eani ng fl uS$HE@TEd SRS TSR Wity & 319Sd ™ brators (not shown), and
ultrasonic waves_are emtted fromthe ultrasonjc vibrators toward the
cleaning fluid pad¥ fy" vy F e s/ & d1iving hald ofarhdabbve

W 357LS-380, slit nozzles 25 with width of 2 nmand a |length of 400 mm
from which R&35E%ni eflrl?itd‘trl&’i’é"%dcf’\mf&se Yot <h atfe BHAGHR: and on

t he sides_of each_nozzle, four ultrasonic. 8. vihrators with a |ength of
about 100°nm ar eh@ﬁ ITEGmon Hjésreeciﬁjt%s%%itch‘?/i%raaﬁ%r%‘%bﬁﬁ’ﬁ%%%n]r c"Saves are

Clleani ng 11 uP8 RESoE Atar Bogt 2 MFA S % "area @ ERG I TF %580 mm The
cl eaning f1ui d Wi ol funs down, from the ,.f unning, wat er, tyne ¢l eaner 10
ultrasonic waves to a cleaning fluid and make the
cleaning fluid irradiated with ultrasonic waves run down,

10 and is called a running water type high-frequency
ultrasonic cleaner (running water type cleaner).

The running water type high-frequency ultrasonic
cleaner may be typically products of Honda Electronics
Co., Ltd. such as W-357LS-380. MHz (Mega-hertz) high-

15 frequency ultrasound applied to running water produces
accelerated droplets of the cleaning fluid such as water,
and the cleaning liquid in such a state removes
contaminant particles on the sub-micrometer order.

The running water type cleaner 10 usually has

20 nozzles (not shown) to make the cleaning fluid run down
and ultrasonic vibrators (not shown), and ultrasonic
waves are emitted from the ultrasonic vibrators toward
the cleaning fluid passing through the nozzles.

In the case of the above W-357LS-380, slit nozzles

25 with a width of 2 mm and a length of 400 mm from which

the cleaning fluid runs down are formed on the bottom,

and on the sides of each nozzle, four ultrasonic



peri pheral edge surface la and falls dow along the main surface |b or the
outer peripheral edge surface la (the 10 falling cleaning fluid is not shown
in Figs. 1 and 2). Utrasonic waves are present in the cleaning fluid Win
contact with the outer peripheral edge surface la, and by the ultrasonic
waves, the cleanness on the outer peripheral edge surface |la and the main
surface I|b at a 15 portion in the vicinity of the outer peripheral edge
surface la will be i ro_verg The %Hb% atng(?grepresents a substrate hol der,

ral i

capabl e of vaRLatAY ithgtSp Wt U 32t Fe%t es FEOMhi | e
their | ower Et&{?tsgiseon are ex.pose.cl} and they are 20 separated from one anot her.
Fig. 3is a L LGP USRS HS ' LASAUHStYAY RS T e POt $d! di ng a
plurality of gl ass ubstrates 1._The, substrate holder 20 may be a

comerci al prodicd Ghearidd gt il??gssn’é"rﬂ)etr}éo‘f%& é%esrh%%fe§uch as
pul t rusi ons recesses to hold t | ass  subsirates so that they are
separ at ed frg[rrﬁeor{émé]nlﬁ%eﬁ' Sage &ghghcﬁtsﬂassiabewlé&ﬁél%%%t?r& Mol der 20
is to ver ic%lﬁfye&qlvd ;]therenaqtgjlsaoifs 3sE!,tpstrat es 1 when horizontally held, but

usual l'y he gl"ass su are hetd to lean on the upper portion of

the supporting mepb rc?‘lé’a(n{rgfif%{?férﬁ.t@?&lldre&né gﬁg‘fvﬁaﬁg?'hhgﬁ?/t he gl ass

substrates 1 are not necess Stri y vertica e ertically

hel d” in the . praseNt,d et AN d el Hees ¢ Ne PROV6, E85Ehe a0k d¥Pi cal |y

peripheral edge surface la and falls down along the main
surface 1b or the outer peripheral edge surface la (the

10 falling cleaning fluid is not shown in Figs. 1 and 2).
Ultrasonic waves are present in the cleaning fluid W in
contact with the outer peripheral edge surface la, and by
the ultrasonic waves, the cleanness on the outer
peripheral edge surface la and the main surface 1b at a

15 portion in the vicinity of the outer peripheral edge
surface la will be improved.

The symbol 20 represents a substrate holder, capable
of vertically holding a plurality of glass substrates 1
while their lower portions are exposed and they are

20 separated from one another.

Fig. 3 is a cross-section illustrating such a
substrate holder 20 holding a plurality of glass
substrates 1. The substrate holder 20 may be a
commercial product, and it has supporting members (not

25 shown) such as pultrusions or recesses to hold the glass
substrates 1 so that they are separated from one another,

on its inner side.



_includes a case where the substrates are held at an angle of at nost 3 to
the vertical direction. 10 Supporting of the plurality of the glass
substrates 1 by the rotational shafts 2A and 2B as shown in Fig. 1 and 2,
can be realized by bringing the | ower outer peripheral edge surfaces of the
plurality of the glass substrates 1 stored and held in the substrate hol der
20 is in a state shown in Fig. 3 exposed f¥omthe substrate holder 20, into
contact with the above rotational shafts , 2A and 2B, and novi ng the
rotational shaftsiEA SHRFSBEGRRAIET AAtiT R el SUbSY e+ heh®er 20 or
by noving the substrate hol der 20 fuyrther downward relative to the 20
rotational sRaffs fﬂiﬁﬁﬁafgg Pnﬁ%ﬁ? TiZentagrkat NGl Hr ts Wl Bhd 2B, the

dri vi haft .3 and th trate hol der 20 ted b t
ot Shown, - aliis BLASSpRUFEEBT S d PEuiTdh HCh TR Shbcia SPHom o de 1 o
ide to vibrate 25 th bstrates 1.f i de to_si lative to th
Cl cani ng. {1 UEEAR-SThE b GUEp PEERERG 1 TSIty e P h e Sfor i ng
b t bst r at toa 1 it tq which the cl eani
luia Wil COoMRe CHyR ERe P Las s e cr A5 R 4R eRRAEr Y D) | gss

(hen 62 T 200, LS L) SR NS0T 20 pLshergmil 1 1S o, o

nm when D is ccording to the

cl eani ng met hod b+t R RESSER 5 VRN Vhe LRBW RAUNY S &S0 BN RP
exerted even-on a
includes a case where the substrates are held at an angle
of at most 3° to the vertical direction.
10 Supporting of the plurality of the glass substrates
1 by the rotational shafts 2A and 2B as shown in Fig. 1
and 2, can be realized by bringing the lower outer
peripheral edge surfaces of the plurality of the glass
substrates 1 stored and held in the substrate holder 20
15 1n a state shown in Fig. 3 exposed from the substrate
holder 20, into contact with the above rotational shafts
2A and 2B, and moving the rotational shafts 2A and 2B
upward relative to the substrate holder 20 or by moving
the substrate holder 20 further downward relative to the
20 Arotational shafts 2A and 2B.

In Fig. 1, the rotational shafts 2A and 2B, the
driving shaft 3 and the substrate holder 20 are supported
by a supporter not shown, and it is preferably to
reciprocate the supporter from side to side to vibrate

25 the glass substrates 1 from side to side relative to the
cleaning fluid W. The reciprocation is preferably such

that the supporting members of the substrate 20 move to a



_portion other than a portion in the vicinity of the outer peripheral edge
surface la on the main surface 1b. 10 In a case where it is desired that the
cleaning effect is exerted on the entire main surface 1b, Dis preferably
at nost 40 mm The cleaning fluid is not limted so long as it is |ess
|ikely to foam even when irradiated with ultrasonic 1s waves, and it may,
for exanple, be an alkali cleaning fluid @0 a functional water such as
hydrogen water, .0zone water or iqQn water, and it is typically water,

parti cul ar | y B 3Rl R Eorid i t‘ﬁ?ﬁéﬂtfét% @%i"ﬂi%‘#%ﬁ HPHeh the 20

cleaning fluid irradj at vw%ﬁ%ﬁ%{rasonic waves starts_.running ,down, i.e.

the nozzle tip i mYPEETase o A3H P BBTE L3302 Ihy"eher olPer

o Berl g, Syt o eyl s ubely sl ko Ll fh g
(he vl (Pasenz el e Liiap dlsging (s Winapdabe”

ypi cal 1 yEat Dy T e 4 Y s D P eani ng method |1 such a

di sposition that g@%éﬁi cgotgﬁérgfgéngnmgﬁeéhéapngt%ée neéeggd the main
surfaces of the glass sSubstrate aré ~a r?g i angl es, “but the present

Lgve““ on i's NQedd B £d nd NAELALS Ur AXARLS, SUL A CleAN LY Jgthod may
portion other than a portion in the vicinity of the outer
peripheral edge surface la on the main surface 1b.

10 In a case where it is desired that the cleaning
effect is exerted on the entire main surface 1b, D is
preferably at most 40 mm.

The cleaning fluid is not limited so long as it is
less likely to foam even when irradiated with ultrasonic

15 waves, and it may, for example, be an alkali cleaning
fluid or a functional water such as hydrogen water, ozone
water or ion water, and it is typically water,
particularly pure water.

The distance between a position at which the

20 cleaning fluid irradiated with ultrasonic waves starts
running down, i.e. the nozzle tip in the case of the
above W-357LS-380, and the outer peripheral edge surface
of the glass substrate onto which the running cleaning
fluid falls, is preferably at most 20 mm. If it exceeds

25 20 mm, the ultrasonic waves in the running cleaning fluid
W tends to be significantly attenuated, whereby

improvement of cleanness on the edge surface may be



enpl oyed that the glass substrates are noved one by one while they are
rotated in the direction of the slit so 10 that the cleaning fluid runs down
on the outer peripheral edge surfaces of the glass substrates, that is, the
slit and the main surface of the glass substrates are in the sane plane.
The magnetic disk of the present invention can be 15 produced by formng a
magnetic |ayer and the like on a glass-substrate for a magnetic di sk

cl eaned by the cleanln% met hod of the present _invention, by a known

met hod. Now, ¥ i n¢EniPoROKEl PTEESHBBAYI BEdTPF 28 it her det ai
with reference t.o ﬁé npl es. However, it should be understood that the
present i nvertYPdira ybfinﬁmﬁﬂbéhém?estrlcted to such speC|f|c Exanples

EXAMPLE 1 A Si 02- Al 233-_R20- g wher ei n 0 js an al k taI
oxi de, and RO is =¥l KalFH a’r]‘[aiu Ae dki Ui rb?@%‘é&sé’a ﬁ’r’l @*gfound to

o b6 mm 1 “'R%'ass%%“aﬁﬁ@”tgﬁ aeo”?rttfr#ef’ria e GESs plate
171 i nen B ada SRa Paich T TG 5 B A S CHen ST ISR oSO
\?\/ingt}‘l ng m5r) %rlr:gﬁ:ul é:t uarnqu%osy tL%}eir:).ati%.:r(:"es(r:]eg‘lpgg{nsv g[\)n?on?lzps (I'llg{]gilmltzeo m
thereto. For example, such a cleaning method may be
employed that the glass substrates are moved one by one
while they are rotated in the direction of the slit so
10 that the cleaning fluid runs down on the outer peripheral
edge surfaces of the glass substrates, that is, the slit
and the main surface of the glass substrates are in the
same plane.
The magnetic disk of the present invention can be
15 produced by forming a magnetic layer and the like on a
glass substrate for a magnetic disk cleaned by the
cleaning method of the present invention, by a known
method.
Now, the present invention will be described in
20 further detail with reference to Examples. However, it
should be understood that the present invention is by no
means restricted to such specific Examples.
EXAMPLE 1
A Si0,-Al1,03-R,0-RO glass (wherein R,0 is an alkali
25 metal oxide, and RO is an alkaline earth metal oxide) was

processed and ground to prepare a circular glass plate

having a diameter of 28.5 mm and a thickness of 0.6 mm.



storing 25 such 1.1 inch glass substrates, 50 such glass substrates were
stored in these substrate holders and 10 cl eaned by the cl eaning nethod of
the present invention shown in Figs. 1 and 2. Nanely, using as a running
wat er type cleaner, W 357LS-380 nanufactured by Honda El ectronics Co., Ltd.
and as a cleaning fluid pure water (resistivity at 25C. 17 is MXm or

hi gher), cleaning was carried out with a ¥2ow anDunt of water running down
fromthe cl eaner t?HDhe | ass subté{ate qut er her al edge surface of 7

L/min per 100 n i RO e 19 1Cehe B RePlatR nozzle

tip of the c ass,suhstrate 20 .qu heral edge surface

| th
of 1.5 mm aP EEEGI?PiQBWEé Vt&&ﬁ&%@f 85 /1 D2 S ifgﬁﬁerugca§ﬁﬁ¥b vi br at or
f 250 2.5 t Du th | ubst r at
Pore’ ot atoBoMi® rlP&t)e B8 BPSPER ot odr AR R AR PR o ter s

supporting the_subs ol.ders and the like were rocated fro si de
to side at aﬁ?g e zréé|BWbc3P|&ﬁ§ﬁﬁ ?E?tefhéﬁ?%l% rates
wer e |nne seg 5@ a tank filled with an alkali cleaner haV|ng a pH of 11 to
carry ul’t Pasoni-c cleanlng, imrersed in a first pure water tank to

carry out ul tras;yy ?ﬁr%mé@s %Ctef 'Hbaideyr&? X_Lﬂ’gtprﬁe(g hb r?ga Oé% pure water

tank to carry ou asoni C c eani ng, an en dried spl drying
met hod. mm, width 35 mm) manufactured by HYMOLD PTE, capable of

storing 25 such 1.1 inch glass substrates, 50 such glass
substrates were stored in these substrate holders and
10 cleaned by the cleaning method of the present invention
shown in Figs. 1 and 2.
Namely, using as a running water type cleaner, W-
357LS-380 manufactured by Honda Electronics Co., Ltd. and
as a cleaning fluid pure water (resistivity at 25°C: 17
15 MQ-cm or higher), cleaning was carried out with a flow
amount of water running down from the cleaner to the
glass substrate outer peripheral edge surface of 7 L/min
per 100 mm in length of the slit, at a distance between
the nozzle tip of the cleaner and the glass substrate
20 outer peripheral edge surface of 1.5 mm, at an ultrasonic
frequency of 1 MHz at an ultrasonic vibrator power of 250
W for 2.5 minutes.
During the cleaning, the glass substrates were
rotated at a rate of 180 revolutions per minute, and
25 supporters supporting the substrate holders and the like
were reciprocated from side to side at a rate of 10

reciprocations/min.



Wth respect to main surfaces (one surface will be referred to as side A
" and the other side will be 10 referred to as side B) of two glass substrates
la and | b anong these gl ass substrates thus obtained, the nunber and the
distribution state of particles (very fine deposit) having heights of at
| east 0.01 pm were observed by an optical defect anal yser ODT manufactured
by Hitachi 15 El ectronics Engineering Co.13Ltd. The neasurenment results are

shown in Table 1. Here, .the_outer peripher nei hborhoo represents a
portion within 3THEYr &he eassuts laltﬁgr’%?r(?n ¥ d@&k EXAVPLE 2

20 The runni ter, e cl , s been, known to used for wafer

cl eani ng. |n?86i%d w&ggp a&%ﬁgﬁ cdeapsri haniag ¢ %i@f drid B2 Q3 & ng
fluid is made % down d rectl on its surface n surface Cleanlng
L dryt no werb pLFPrehfes: CLRShhpds anameseil idop Tt Bl e e ok cont
that one 1.1 | ass__sub t repared in.the s r as in Exanple
1 was cleangangy EPEERT 1Y n83%68%€H§F.f ﬁ?gﬂn@iegﬁgﬁifqaﬁﬁfh accordagge
with the bove kno cleanln n%;hod |nséeadt % he cleanln% nmet hod of the
pr esent |nvean8ﬁs rite SguP PEX&np Th rtFEEW'51ean|ng was

carried out F%g%hg F}N§g§k§bsggr gh%%'ﬁ&ie%Fb&h% %%E?héﬂgatlheral S

portion wer e aresin e substrate
was pl aced o& sh beIt and noved so that t he substrate passed
i mredi ately be om1the nozzl e

With respect to main surfaces (one surface will be
referred to as side A, and the other side will be
10 referred to as side B) of two glass substrates la and 1b
among these glass substrates thus obtained, the number
and the distribution state of particles (very fine
deposit) having heights of at least 0.01 pm were observed
by an optical defect analyser ODT manufactured by Hitachi
15 Electronics Engineering Co., Ltd. The measurement
results are shown in Table 1. Here, the outer periphery
neighborhood represents a portion within 3 mm from the
outer periphery on the main surface.
EXAMPLE 2
20 The running water type cleaner has been known to be
used for wafer cleaning. In such a case, a wafer is
horizontally held, and a cleaning fluid is made to run
down directly on its surface (main surface).
Cleaning and drying were carried out in the same
25 manner as in Example 1 except that one 1.1 inch glass
substrate prepared in the same manner as in Example 1 was

cleaned by a cleaning method (horizontal cleaning) in



with a distance between the nozzle tip and the substrate surface of 5 mm
over a period of 1.5 mnutes. Then, the 10 inner peripheral portion was held
and the substrate was reversed, and the other side was al so cl eaned
simlarly by nmoving the substrate i medi ately bel ow t he nozzle over a
period of 1.5 mnutes. Then, the substrate was put in the sanme holder as in
Exanple 1, and cleaned and dried. 15 Thi sl&xanpl e corresponds to a

Conpar ative Exanple. Wth respect to in surfaces of th ass substrate
2a thus obtaPﬁEg?dPHEenUﬁﬁ rtﬁﬁdapﬁgegﬁgpwpbg FOR1SG et F&tE5a%s were

nmeasured in the sane.manner as. in anple 1. The nmeasurenent resulis are
shown in Tang f.eZGlFﬁnE?gnBFéhfg Eﬁeqﬁﬁnﬁéﬁsﬁptp&PMQHQ%QQ:$QQﬁ as

dwth 1 - unj f distribution to the. out
per ! phory nePHbornEeaTPLeCant | TEAVBEER Oh CLPOBLAR AR BATARY put

id dtob h I th i ph . ed f
achi eved 25 85 TRI 188800 UFESH ot NBSS: RGLFFT cFont teuRGF8by BPREPREAAL: ol co
th i.ph I f .t t t 1_ph
nei ghbor HbodPBECCRE. HATS: Seifable By T8 CriessTBeEatine RERITI NG the
gl ass substrahe o EXOMPLRR.CLeand and duyipd Ve caEhied oyt dd he same
manner as in anplé using two 1. nch gl ass s substrates prepared in the

same manner as i Exapml %ugastgéggp}.)ﬁtsg%td Gl 730ing e b%?.%ﬁr}hg:%eo%ozt%ﬁeneans

of scrubbi ng cl'eani ng i nstea € cleani ng nethod
with a distance between the nozzle tip and the substrate

surface of 5 mm over a period of 1.5 minutes. Then, the
10 inner peripheral portion was held and the substrate was

reversed, and the other side was also cleaned similarly

by moving the substrate immediately below the nozzle over

a period of 1.5 minutes. Then, the substrate was put in

the same holder as in Example 1, and cleaned and dried.
15 This Example corresponds to a Comparative Example.

With respect to main surfaces of the glass substrate
2a thus obtained, the number and the distribution state
of particles were measured in the same manner as in
Example 1. The measurement results are shown in Table 1.

20 In Example 2, the number of particles is large as
compared with Example 1, and non-uniform distribution to
the outer periphery neighborhood is confirmed both on
sides A and B. This is considered to be because the
cleanness on the outer peripheral edge surface achieved

25 by the above cleaning was insufficient, whereby the
particles on the outer peripheral edge surface moved to

the outer periphery neighborhood on the main surfaces by



present invention carried out in Exanple 1. The scrubbing cl eani ng was
carried out as follows. Nanely, io0 sponge brushes (scrubbing rolls) were
rotated at a rate of 100 revolutions per mnute, and substrates were

cl eaned by using an al kali cleaner for 10 seconds per one substrate. This
Exanpl e corresponds to a Conparative Exanple. 15 Wth respect to the main
surfaces of the glass substrates 3a and Bb thus obtained, the nunber and
the distribution state of particles were neasured in the same nmanner as in
Exanpl e 1. Th&emsabsesent headiidmd fowh 35F BRI t90 As conpar ed
with Exanple_ 1, the nunber of particles exceeds 20 on one side in Exanple
3, and non- ufPYEHE di stribution to the outer periphery nei ghborhood is
confirmed on sone _sides. Further, in Exanple 1, 50 substrates can be cl eaned

25 all at once i IFEFMNAYS F2E- L e cTHds Wit eal™ i WS ESAMPl e 3, 10
Seconds are PEQERreq=10m FETBIENANGITY Ho tednddQutA R o and
accordingly, 1 seconds/ subst rat.e 50 substrates i.e.. 6 seconds or nore
are requi T ed TEPTALEA FEPSG Su0R FiPed 2t JitHe 39 17 SRSt bod  hat
Clloani g 1 FECEEE S8 S (BEEPRTE 48 %GRS e Wt Bom Uty ol - scr ubbi ng
cl eani ng. Furstcrll:%r}:)bitnhgec ue%t%ﬁ@lg()finss t?asatc{ ac‘)tfesche cleaning method of the
present invention carried out in Example 1. The
scrubbing cleaning was carried out as follows. Namely,

10 sponge brushes (scrubbing rolls) were rotated at a rate
of 100 revolutions per minute, and substrates were
cleaned by using an alkali cleaner for 10 seconds per one
substrate. This Example corresponds to a Comparative
Example.

15 With respect to the main surfaces of the glass
substrates 3a and 3b thus obtained, the number and the
distribution state of particles were measured in the same
manner as in Example 1. The measurement results are
shown in Table 1.

20 As compared with Example 1, the number of particles
exceeds 20 on one side in Example 3, and non-uniform
distribution to the outer periphery neighborhood is
confirmed on some sides.

Further, in Example 1, 50 substrates can be cleaned

25 all at once in 2.5 minutes i.e. 150 seconds, whereas in

Example 3, 10 seconds are required for cleaning one

substrate, and further, at least 3 seconds are required



whi ch can be cleaned all at once by the cleaning nethod of the present
invention is not limted to 50, and for 10 exanple, when a |large running
wat er type cleaner is enployed so that the nunber of substrates is nore
than 50, the cleaning time per one substrate can further be shortened.
TABLE 1 d ass Main surface Nunmber Non-uniform substrate distribution to
outer periphery neighborhood la side A-19% Nl Side B 12 Nil |b side A 13
Nil Side B 13 Nl % Side A 49 Cﬁéerved Side B 33 (hserved _3a side A 18
Cbserved Si d&TBSXSPRAPIZE e CASPEE] 1SUSSEE 38923 25k &SRAF AT IBNANPLE 4
Fifty 1.1 inch bstrates wer e repared i.n the same mapner as in
Exanpl e 1. Tﬁ&cgpa§§s§ BEERAEe wer & ratesd it-6 -s BRSSP ¥ eaning in

t he same manner as in and t
more are requlre% %or preparlng 50 substrates.

Therefore, it is understood that the cleaning method of

5 the present invention can remarkably shorten the cleaning
time per one substrate as compared with conventional
scrubbing cleaning. Further, the number of substrates
which can be cleaned all at once by the cleaning method
of the present invention is not limited to 50, and for

10 example, when a large running water type cleaner is
employed so that the number of substrates is more than

50, the cleaning time per one substrate can further be

shortened.
TABLE 1
Glass Main surface |Number Non-uniform
substrate distribution to
outer periphery
neighborhood
la Side A 19 Nil
Side B 12 Nil
1b Side A 13 Nil
Side B 13 Nil
2a Side A 49 Observed
Side B 33 Observed
3a Side A 18 Observed
Side B 13 Nil
3b Side A 15 Nil
Side B 23 Observed
i5
EXAMPLE 4

Fifty 1.1 inch glass substrates were prepared in the
same manner as in Example 1.

The glass substrates were subjected to scrubbing



cleaned and dried in the sane manner as in Exanple 1. Wth respect to main
" surfaces of two glass substrates 4a and 4b anong the gl ass substrates thus
5 obtained, the nunber and the distribution state of particles with sizes
of at least 1.5 }imwere neasured by OSA (Optical Surface Anal yser)

manuf actured by KLA- tencor. The neasurenent results are shown in Table 2.
EXAMPLE 5 10 Two 1.1 inch gl ass substrate37were prepared in the sanme manner
as in Exanple_1. The gl ass substrates were subject to scrubbing cleaning in
the sane nanfefa8dNoh I &RF a0e IRENHeRS il B dife ikt i n Exanpl e
1, immersed in atank 15 filled with an al kali cleaner having a pH of 11 to
carry out uFtf3S&s énd &xdiedy 1n s S8S Mannsh &S &d’r@’iﬁé‘ﬁ%re kank to
carry out uItrasonitg1 cl eani ng, and final l% imersed in a second pure water

tank to carry out"l%i thSRSifitt T &ithgY Thett drfREHBFA spin drying 20
met hod. Thi s anpl e corresponds to a arative anple. W.th respect to
i n.surfacesc‘Eg’Fttrﬁgeﬁl 48s a%&%z’t PRCEY 54 At 3515 ¢ %taﬁ%etthuﬁ he nunber
and the distributian ate of particles r asured in the same 25 manner
2 i Exafpl EPF3 TR e hey PURORE AOCLITEE SRS B h SERI O T Exanpl
gl’ SE 'h Ieb:],ltj ggegaggﬁ:ﬁz:ll%%ts éJS.'?:hVQIiCzbest f(l) _atheaps%r t:LI Q_J ?1Sm %J’eeren%rgausﬁlfeoc{ r‘g}y

OSA (Optical Surface Analyser) manufactured by KLA-
tencor. The measurement results are shown in Table 2.
EXAMPLE 5

10 Two 1.1 inch glass substrates were prepared in the
same manner as in Example 1.

The glass substrates were subject to scrubbing
cleaning in the same manner as in Example 3, and then in
the same manner as in Example 1, immersed in a tank

15 filled with an alkali cleaner having a pH of 11 to carry
out ultrasonic cleaning, immersed in a first pure water
tank to carry out ultrasonic cleaning, and finally
immersed in a second pure water tank to carry out
ultrasonic cleaning, and then dried by a spin drying

20 method. This Example corresponds to a Comparative
Example.

With respect to main surfaces of the glass
substrates 5a and 5b thus obtained, the number and the
distribution state of particles were measured in the same

25 manner as in Example 4. The measurement results are
shown in Table 2.

In Example 5, the number of sides on which the



peri phery nei ghborhood is |large (side A of 5a and sides A and B of 5b) in
Exanpl e 5, and the nunber of particles on these sides is |larger than that
on any side in Exanple 4. 5 Accordingly, it is understood that in Exanple 4,
fine particles particularly on the outer peripheral edge surface are
effectively renoved, whereby particles are not non-uniformy distributed to
the outer periphery neighborhood, and t he8 nunber of particles on the main

io surfaces is snall TABLE 2 d ass in surface Nunber Non uni form
substrate di SRFEBGLESNEE TOHC élf‘u%@rrgg A S tEBPES FSod e BHRF A 170 Ni |

Sido B 145 NPFTiEVEFYe nﬁlﬂ%%ﬁ&@ﬁ?é%e 13%?6@%&&5?%5&(] et ST & The
S P SRR B BB IRCRE e R SRS B 6
T ANl e vap rade ALl he Genter %%aah%h%'tr W an 950 Bl P8md Y Loved by
5 Accordingly, it is understood that in Example 4, fine
particles particularly on the outer peripheral edge
surface are effectively removed, whereby particles are
not non-uniformly distributed to the outer periphery

neighborhood, and the number of particles on the main

10 surfaces is small.

TABLE 2
Glass Main surface |Number Non-uniform
substrate distribution to
outer periphery
neighborhood
4a Side A 170 Nil
Side B 151 Nil
4b Side A 126 Nil
Side B 146 Nil
S5a Side A 310 Observed
Side B 145 Nil
5b Side A 420 Observed
Side B 504 Observed
EXAMPLE 6

The same glass as in Example 1 was processed and
15 ground to prepare a circular glass plate having a
diameter of 22.5 mm and a thickness of 0.6 mm.
A hole was made at the center of the circular glass
plate, followed by chamfering, polishing (precision
polishing), etc. to prepare a 0.85 inch glass substrate

20 having D of 21.6 mm, an inner diameter of 6.0 mm and t of



polishing), etc. to prepare a 0.85 inch glass substrate 20 having D of 21.6
mm an inner dianmeter of 6.0 mnmmand t of 19 - 0.38 mm 50 such 0.85 inch

gl ass substrates were subjected to scrubbing cleaning in the same nanner as
in Exanple 3. Using two substrate hol ders HD21-100 (length: 200 5 mm

wi dth: 35 mm) nmanufactured by HYMOLD PTE, capable of storing 25 such 0.85
inch gl ass substrates, the 50 scrubbing-tPeaned gl ass substrates were
stored in th%ss substrate hol ders and cl eaned by the cl eani ng met hod of

the present iIn Enfflon shown in Figs. 1 and 2. 10 Nanely, using as a running

wat er type cleaner, W .357LS 380.manuf actured by Honda El ectronics Co.,
T RS Sranely gitxd v vy dRE A AC AR JONES PSRN B 11 a
fl ow anmount of er rgegg%g down fromthe cleaner ta tﬁgﬁ&#@fs substrate

out er periphgfgﬁ%edﬁg Cde8htPecé o 7 A °n "p&¥ “to6 S % %f the
slit, at a dist %&%ﬁﬁ%&}%@%&g&%a@%ﬁZﬂoelée'fxpsz(ﬁnq%tlh-gtcfd :ﬁlneer?g{taﬁl-d id¢ ol ass

substrate outer peri ge surface o uftrasonhic frequency

of T Vhz at A ULLGRRANGG ot DRALRI-RONG £b SO S dIES o 20

During the cleaning, the S substratés we rotated dt a‘rate 180

[ﬁ‘éol ?LLO“aBngBEg%QUE%’ sﬁgg fos.'éBPQ%%r %1%%@0%&1%’%%&%% SRt rgf e hol ders and
procated fromside to side at a rat€ of 1
reci procati ogghihBing® c188Red! B8 HATUTHRSA G2 MR JITP§PA LA tank
substrate holders and cleaned by the cleaning method of
the present invention shown in Figs. 1 and 2.

10 Namely, using as a running water type cleaner, W-
357LS-380 manufactured by Honda Electronics Co., Ltd.,
and pure water as a cleaning fluid, cleaning was carried
out with a flow amount of water running down from the
cleaner to the glass substrate outer peripheral edge

15 surface of 7 L/min per 100 mm in length of the slit, at a
distance between the nozzle tip of the cleaner and the
glass substrate outer peripheral edge surface of 2 mm, at
an ultrasonic frequency of 1 MHz at an ultrasonic
vibrator power of 250 W for 2.5 minutes.

20 During the cleaning, the glass substrates were
rotated at a rate of 180 revolutions per minute, and
supporters supporting the substrate holders and the like
were reciprocated from side to side at a rate of 10
reciprocations/min.

25 Then, the glass substrates were immersed in a tank

filled with an alkali cleaner having a pH of 11 to carry

out ultrasonic cleaning, immersed in a first pure water



filled wth an al kali cleaner having a pH of 11 to carry out ultrasonic
“cleaning, imrersed in a first pure water 20 tank to carry out ultrasonic
cleaning, and finally imersed in a second pure water tank to carry out
ultrasonic cleaning, and then dried by a spin drying nethod. s Wth respect
to main surfaces of two glass substrates 6a and 6b anong the gl ass
substrates thus obtained, the nunber and20he distribution state of

particles havin%rsizes of at least 1.5 pmwere neasured by the above CSA
The measur em&APRr ESUIGAE T EVh St HaF Onis 219 pebIiE 2% 0.85 inch

gl ass substrates were ,prepared ip the sanme nmanner as in Exanple 1. The

gl ass subst r AMBELREC 115 &a° S FoBIATEE LA edR (fF5H tHE sanme manner as
in Exanple 3, .and then i t he sane nner as in Exanple 6, imersed in a
tank 1111 ed WERSER S IESAESn @R Ty G i5d G FL AR AR

ultrasonic clegﬁ: , imersed in a first pure water tank to carry out
ul trasonic cf€ 0%, and finally 20 immersed in a second pure water tank to

carry out_ ultra i,c cl eanin and then dried by a spiph drying method.
Thi s Exanpl e corr chFSSReOCtant?or%aa%ﬁVetdaciSFa et.w?/\i’qgaﬁ%spect to main
f‘ﬁref aces of g 9ha32 Y5 W ' ShofRy 1ML ALV AU AINGYL g number and
obtained, the number and the distribution state of
particles having sizes of at least 1.5 pum were measured
by the above OSA. The measurement results are shown in
10 Table 3.
EXAMPLE 7
Two 0.85 inch glass substrates were prepared in the
same manner as in Example 1.
The glass substrates were subject to scrubbing
15 cleaning in the same manner as in Example 3, and then in
the same manner as in Example 6, immersed in a tank
filled with an alkali cleaner having a pH of 11 to carry
out ultrasonic cleaning, immersed in a first pure water
tank to carry out ultrasonic cleaning, and finally
20 immersed in a second pure water tank to carry out
ultrasonic cleaning, and then dried by a spin drying
method. This Example corresponds to a Comparative
Example.
With respect to main surfaces of the glass
25 substrates 7a and 7b thus obtained, the number and the

distribution state of particles were measured in the same

manner as in Example 4. The measurement results are



distribution state of particles were neasured in the sane nmanner as in
Exanpl e 4. The neasurenent results are 21 - shown in Table 3. In Exanple 7,

t he nunber of particles is large as conpared with Exanple 6 and the
cleaning is remarkably insufficient in a certain side (side B of 7b).
Further, 5 in Exanple 7, non-uniformdistribution of particles to the outer
peri phery nei ghborhood is confirnmed on so2® -sides, whereby it is understood
that the inprovenment in__cleanness on the outer peripheral edge surface is

i nsuf fici ent She9TTABLE3®1§ dss Main surface Number Non-uniform substrate
distribution to _outer periphery neighborhood 6a Side A 54 Nil Side B 51
Nil 6b Side A 65INEXGRHE B 8FhG INUmPSY RF RIS Ve &R 91 Nil 7b

Side A 91 Nil Side 131 observgq EX@%EL 8 Fif%ﬁ_O.&S inch:gi%§f

substrates wEPBPFrESared AR & &né Fh: hea Tk drfp T kably
insufficient in a certain side (side B of 7b). Further,

5 in Example 7, non-uniform distribution of particles to

the outer periphery neighborhood is confirmed on some
sides, whereby it is understood that the improvement in
cleanness on the outer peripheral edge surface is
insufficient.

10 TABLE 3

Glass Main surface |Number Non-uniform
substrate distribution to
outer periphery
neighborhood
6a Side A 54 Nil
Side B 51 Nil
6b Side A 65 Nil
Side B 80 Nil
7a Side A 87 Observed
Side B 91 Nil
7b Side A 91 Nil
Side B 131 Observed
EXAMPLE 8

Fifty 0.85 inch glass substrates were prepared in
the same manner as in Example 6.

15 The fifty 0.85 inch glass substrates were cleaned by
the cleaning method of the present invention in the same
manner as in Example 6.

Then, the glass substrates were immersed in a tank
filled with an alkali cleaner having a pH of 11 to carry

20 out ultrasonic cleaning, immersed in a first pure water



15 The fifty 0.85 inch glass substrates were cleaned by the cleaning nethod
of the present invention in the sane nmanner as in Exanple 6. Then, the

gl ass substrates were inmersed in a tank filled with an al kali cl eaner
having a pH of 11 to carry 20 out ultrasonic cleaning, imersed in a first
pure water 22 tank to carry out ultrasonic cleaning, and finally imersed
in a second pure water tank to carry out 28l trasonic cleaning, and then

dried by a spin.dryin nmet hod. Wth .respect to main, surf s of two gl ass
substr at es 8§aélr1fdt§oc%ﬁ)rﬁ’got e\ %gsassogﬁbcst‘ﬁaeta&mtgdusando Jaﬁ%;’ t he nunber
and the distribution state of rticles wer asured by the above ODT. The
measur enent rl(ramémlﬁel]'ﬂtssergiarlé1 S ()S\/(\aﬁ‘jlnlrcl&a?%ee wlf‘.tefbet@rgi\/%LqE C?EI%//% cﬁ“&BS i nch gl ass
substrates pr i.n, t S in |l e 6 were cleaned and
dried int heugg:%n%‘%%r?al%ne%i%gzlall 'Exrgglrr@pl eh%’ grcleeﬁetfr{ﬁaat scﬁlenancl?rr?@u\lr%s carried

out by the Sﬂ\’é&h%ffcf ubbing cleaning as in Exanple 3 15 instead of the
cl eani ng net hod of the present invention carried out in Exanple 8. This

Cranm e £Br PSP gbn G flap RATILE, Jttyasepgy 10 g sy aces
0 iy ! OGRS B S S YA U SRed NS 3 1
obtained, the number and the distribution state of
particles were measured by the above ODT. The
measurement results are shown in Table 4.
10 EXAMPLE S
Two 0.85 inch glass substrates prepared in the same
manner as in Example 6 were cleaned and dried in the same
manner as in Example 8 except that cleaning was carried
out by the same scrubbing cleaning as in Example 3
15 instead of the cleaning method of the present invention
carried out in Example 8. This Example corresponds to a
Comparative Example.
With respect to main surfaces of the glass
substrates 9a and 9b thus obtained, the number and the
20 distribution state of particles were measured in the same
manner as in Example 8. The measurement results are
shown in Table 4.
In Example 9, the number of particles is large as
compared with Example 8, and cleaning was remarkably
25 insufficient on one side (side A of 9a). Further, in

Example 9, non-uniform distribution of particles to the

outer periphery neighborhood is confirmed on one side,



shown in Table 4. In Exanple 9, the nunber of particles is large as

conpared with Exanple 8, and cleaning was remarkably 25 insufficient on one
side (side A of 9a) . Further, in Exanple 9, non-uniformdistribution of
particles to the outer periphery nei ghborhood is confirnmed on one side, 23
whereby it is understood that inprovenent in cleanness on the outer

peri pheral edge surface is insufficient: 3ABLE 4 d ass Main surface Nunber

Non-uni form substrate distribution uter i hborhood 8a
Side A 4 N | VBSFREVRIE R UnSBIETgRoa L -|1m§ Syt O e

observed Slg% B5 NI 9b. S A 6 Nil S&%e 4 Ni | The resent |nvention
i s useful Slggﬁfﬁgpgflg e&P&s§d§ﬁb§PF &S & G isk. Further

t he gl ass #Rgé%ate cl eaned by the cleaning nmethod of the present

i nvention ca ufed for a small hard disk such as a personal digital

assistant. ijocTaesentire djmeinssuefateldpangsa Pat erbnAppkEeainl on
substrate distribution to
outer periphery
neighborhood
8a Side A 4 Nil
Side B 1 Nil
8b Side A 3 Nil
Side B 3 Nil
9a Side A 17 Observed
Side B 5 Nil
9b Side A 6 Nil
Side B 4 Nil
5 The present invention is useful for cleaning of a

glass substrate for a magnetic disk. Further, the glass
substrate cleaned by the cleaning method of the present
invention can be used for a small hard disk such as a
personal digital assistant.

10 The entire disclosure of Japanese Patent Application
No. 2005-208684 filed on July 19 2005 including
specification, claims, drawings and summary is

incorporated herein by reference in its entirety.



No. 2005-208684 filed on July 19 2005 including specification, clains,
drawi ngs and summary is incorporated herein by reference inits entirety. -
24 - What is clainmed is; 1. A nethod for cleaning a disk-shape gl ass
substrate, conprising: rotating the d'fk-shape gl ass substrate on it's
center with it's main surface verticali; and nmeking a cleaning fluid
irradiated with ultrasonic waves run down on an outer peripheral edge
surface q&lthe rotg&%gg glass substrate while the glass substrate is not

g u

i mer sed |ﬁ“tﬁ5aﬁﬁn id’ contained in a tank. 2. The method for cl eani ng

a di sk-shape glass substrate according to claim1, wherein the disk-shape
gl ass substrate has a dianeter less than 65 nm_3. The nethod for cleaning a
di sk-shape glass <ubst Pal'8t8REof o ngt $H ¥1%hiTm I SKusdP&iSh HRESc| eani ng fl ui d
is water.qfhsekhe JTetbrgfiaringl eaning a di sk-shape gl ass substrate according
to claim1, wherein a distance between a position where the cleaning fluid
irradi at ed wi tietglttings 6hiec dnaieshabard 52 3 riitaff Wévin Cand tt'Ise center

peri pheral edge su&a%%eigt tggigl§€§f§g§s&é§%§%é¥u(%n ich the running
cleaning fluid fall's,” is at npS mm -~ 5. e nethod for cleaning a
di sk-shape gl askingubstiabeiagcbididgitoaddaiad i vkherleinastone cdi sk- shape
waves run down on an outer peripheral edge
surface of the rotating glass substrate while the

glass substrate is not immersed in cleaning fluid

contained in a tank.

2. The method for cleaning a disk-shape glass
substrate according to claim 1, wherein the disk-shape

glass substrate has a diameter less than 65 mm.

3. The method for cleaning a disk-shape glass
substrate according to claim 1, wherein the cleaning fluid

is water.

4, The method for cleaning a disk-shape glass
substrate according to claim 1, wherein a distance between
a position where the cleaning fluid irradiated with
ultrasonic waves starts running down and the outer
peripheral edge surface of the glass substrate onto which

the running cleaning fluid falls, is at most 20 mm.

5. The method for cleaning a disk-shape glass
substrate according to claim 1, wherein the disk-shape

glass substrate is a glass substrate for a magnetic disk.



gl ass substrate is a glass substrate for a magnetic disk. - 25 6. The

net hod for cleaning a disk-shape glass substrate according to claiml,
further conprising: providing an ultrasonic cleaning device including at

| east one outlet that provides the_cbﬁaning fluid irradiated with
ultrasonic waves that runs down on the outer peripheral edge surface of the
rotating glass substrate, said outlet defining a position where the

cleaning fluid irrqadi atied We‘t'ﬁodukbfaéﬂ?@éﬁir\ﬂ%V£5d§§}@félﬁaﬂélrg”lia&;@ down; and
positioning said di sk-shape gl ass substrate bel ow said ultrasonic cleaning
devi ce omtbhsiiratz afmendsinigodof elachedni Aigrahel skohapel i ass substrate

accor ding to ¢l aj.m 6, whergi.a d st Ace, belveen, 4 he pasi tipnuher e the

cl eani ng f1uiff T riadiated Wit trasonic ves starts runm ng down and the
outer peripheral ledge suf acelet thetgbassidedsthate entimgviilchd t he
running cleaning fluid falls is_at_no The met hod, for cleaning a

t 20 8.
di sk-shape gl ass SRt PSS &858r8#ﬁ§§?8n%?2$%¥ﬁ§ FhA% Het % S si ng:

i mersing the gl ass, substhiate pbBraphapki hehgé nguet £anidg dHai d after making
the cleaning fluid irradiated mntﬁ ul trasoni ¢c_waves run down on the outer

peripheral edge suidtadensf dHResr stReFrgte gl 835 stbstetatdef91ing et hod for
cleaning a plural ity Qf; (i S$kie 8hape 91 2ass: SYPSIEAL e8rr KA SINAGH

ultrasonic waves starts running down; and
positioning said disk-shape glass substrate below said

ultrasonic cleaning device outlet.

7. The method for cleaning a disk-shape glass
substrate according to claim 6, wherein a distance between
the position where the cleaning fluid irradiated with
ultrasonic waves starts running down and the outer
peripheral edge surface of the glass substrate onto which

the running cleaning fluid falls is at most 20 mm.

8. The method for cleaning a disk-shape glass
substrate according to claim 1, further comprising:
immersing the glass substrate in a tank holding
cleaning fluid after making the cleaning fluid
irradiated with ultrasonic waves run down on the
outer peripheral edge surface of the rotating

glass substrate.

9. A method for cleaning a plurality of disk-
shape glass substrates, comprising:
rotating the plurality of disk-shape glass substrates
on centers of the plurality of disk-shape glass

substrates, each of the plurality of disk-shape



rotating the plurality of disk-shape glass substrates on centers of the
plurality of disk-shape glass substrates, each of the plurality of

di sk-shape - 26 gl ass substrates having an outer peripheral edge surface;
and nmaking a cleaning fluid irradi at with ultrasonic waves run down on
the outer peripheral edge surfaces of the plurality of rotating gl ass
substrates while the glass substrates are not imrersed in cleaning fluid

contained in a tank; jwhergldy e d akingd shubhper 599@{31&@%1 e§boring the
plurality of disk-Shape glass substratés in a substrate hol der” capabl e of

vertically holdingstheapturality of disk- shape glass substrates, exposing
O o ORIyl LA LY, o Sl so0ane.gLass pHDSHLpLEsfLom Lhe

substrate hofder| n plrural i -Shape grass ~Substrates
from one another, gapportumaiddie Pl whal icy cef pdirskhehapee@bass substrates
on two rotatable shafts so that the outer peripheral edge surfaces at the

exposed | ower port$FeREEEee ¢h dohtRAcE kit Ofh&°t@birgt atabfe shafts, and

rotating the two rotatabl &shaifie @ d gake thescpPhbeal bty bt di sk-shape
gl ass substrates on
immersed in cleaning fluid contained in a tank,

wherein the rotating further comprises:

storing the plurality of disk-shape glass
substrates in a substrate holder capable of
vertically holding the plurality of disk-
shape glass substrates,

exposing lower porticns of the plurality of disk-
shape glass substrates from the substrate
holder,

separating the plurality of disk-shape glass
substrates from one another,

supporting the plurality of disk-shape glass
substrates on two rotatable shafts so that
the outer peripheral edge surfaces at the
exposed lower portions are in contact with
the two rotatable shafts, and

rotating the two rotatable shafts to rotate the
plurality of disk-shape glass substrates on

their centers.

10. The method for cleaning a disk-shape glass
substrate according to claim 9, further comprising:
providing an ultrasonic cleaning device including at
least one outlet that provides the cleaning fluid
irradiated with ultrasonic waves that runs down

on the outer peripheral edge surfaces of the



their centers. 10. The nmethod for cleaning a di sk-shape glass substrate
according to claim9, further conprising: providing an ultrasonic cleaning
device including at | east one outlet that provides the cleaning fluid
irradiated with ultrasonic waves that.,runs down on the outer peripheral
edge surfaces of the - 27 rotating glass substrates, said outlet defining a
position where the cleaning fluid irradiated wwth ultrasonic waves starts

runni ng down; and RAsidiirRNigGssakdpdt sk shapes o4 asse sabddatgndel ow said
ul trasonic cleaning device outlet. 11. The nethod for cleaning a disk-shape
gl ass substrate dasditdiong wherel ahm Thcanhed ef huid di Wiathice asbtwigen t he

posi tion where th%Hﬁh%&QEﬁ% R%%Eg gEg?gga£§gn¥A#rﬁo¢ﬂlr nic waves starts
runni ng down and the outer peripheral edge surfaces of the glass substrates
onto which thwesirwimming dagdanidigkfbubadef @l dss i suladt ransts 28 Inm

said ultrasonic cleaning device outlet.

11. The method for cleaning a disk-shape glass
substrate according to claim 10, wherein a distance between
the position where the cleaning fluid irradiated with
ultrasonic waves starts running down and the outer
peripheral edge surfaces of the glass substrates onto which

the running cleaning fluid falls is at most 20 mm.





