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METHOD FOR CLEANING DISK-SHAPE GLASS SUBSTRATE AND

MAGNETIC DISK

The present invention relates to a method for

cleaning a disk-shape glass substrate to be used for e.g.

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
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.

Cleaning of a glass substrate is carried out

on a di sk-shape gl ass
referred to sinply as a gl ass substrate)

al

pr oduced

is
in a

tanks such as a cleaner tank and a pure water

order and conducting ultrasonic cleaning in each tank. In recent

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

effectively removing an abrasive which is firmly attached



20 effectively renoving an abrasive which is firmy attached - 2 to the

gl ass 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
s rollers each having a scrubbing pad forned on its surface 1in opposite
directions so that the glass substrate is sandw ched therebetween, and
rotating the glass substrate. As descri-bed -above, a gl ass substrate is
becom ng 10 used widely for a small hard disk, and the area of a recording
area on the i ﬁh§uﬂf§€§ FubstFdEEd ditohgSwibEen PFORRFMSItA FRIGHY tHE har d
di sk. Accordi ngl addition_ to a demand for a hlgh recordi ng density,

i nprovenment SRE P% 16606&PPP6HQ(P&§9Qﬁlﬂfeﬂq¥ 06 56 USRS IS the area
which effectiyvely functlons as a recor area to the area_of the main
surface is i feF8RdPHg.(SeR 8Pdéf2982ﬁ€é@59 e abBfeSHEHRRABI ROL3BARY t he

is to clean a glass substrate by rotating two scrubbing

5 rollers each having a scrubbing pad formed on its surface
in opposite directions so that the glass substrate is
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.



cl’'eanness on the main surface of the glass substrate has to be inproved to
achi eve a high recording density but 20 al so the cl eanness on the outer

peri pheral edge surface of the glass substrate has to be inproved, 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 thé:brass substrate, thus decreasing
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outer peripheral edge surface of a glass substrate, and a

5 magnetic disk using a glass substrate cleaned by such a
cleaning method.

The present invention provides a method for 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.



t he di sk-shape gl ass substrate on its center with its 10 main surface
vertical, and naking 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 nethod for cleaning a

di sk-shape gl ass substrate which is 15 a nmethod for cleaning a plurality of

di sk-shape gl ass substrates (plural substrates cleaning nethod),

the plurality of disk-shape gl ass substrat®es are rotated

on their

wher ei n

center by

a nethod of stori t ralj of _di,skrsh |l ass _substrates in a
substrat e hol der rlggepggfee&éfgt gjfrl“%/é/el} ll%rélﬁt;llﬁhlglﬁiplﬁb%?e?ﬁ%} T their | ower
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the two

shafts to rotdqtsq{_tslpl%p@ %ﬁ-a%}ga%k;gtaxs&e_substrat es on their center.

5 According to the present invention, the cleanness on

the glass substrate edge surface can be increased,

orting
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whereby the cleanness at a portion in the vicinity 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

time can be shortened.

cleaning

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



- 4 The present invention still further provides a magnetic disk produced
by using a glass substrate for a nagnetic disk cl eaned by the above net hod
for cleaning a disk-shape gl ass substrate. According to the present

i nvention, the cleanness on the glass substrate edge surface can be
increased, whereby the cleanness at a portion in the vicinity of the edge
surface on the main surface can be |ncreased and the recording area
proportion can be |nproved 10 Further, the edge surface of a glass
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obt ai ned by cl eaning only “once. eani ng ime can

shortened. Fuit hgfoe I NEQE83E, \A@%r%s%ltcfta%%@e%s%'&a%“%k% S rdl%%som

whil e the glass substrate i's i mersed
substrates from a substrate holder for cleaning or to put

5 the cleaned glass substrate into the substrate holder
again.

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



cleaning fluid, cleaning fluid tanks differing in the 20 size dependi ng upon
the size of the glass substrate nust be used, or it is highly possible that
the stain renoved fromthe glass substrate remains in the cleaning fluid
and adheres to the gl ass substrate again. However, according to the present
i nvention, such problens will 25 not occur or are not likely to occur. In

t he case of scrubbi ng cl eaning, only one substrate can be cleaned at a

ti me. However, according - 5 to the plurd& substrates cleaning nethod of

the present Jpyention. aplurakliyaf sgtolastsessucb%becb%elaned all at

once. Further, it 1S not nece sar o) ta ["ass rates froma
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the substrate agai n cleanlng e present invention is
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substrate for a magnetic dis
from one another, in the direction of an arrow (in the

5 vertical direction). The symbol 20 represents a
substrate holder.

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



10 In the acconpanying drawings: Fig. 1 is a cross-section schematically
_illustrating the cleaning nmethod of the present invention. Fig. 2is a
partial side view schematically illustrating the cleaning nmethod of the
present 15 invention. Fig. 3 is a cross-section illustrating a substrate
hol der hol di ng gl ass substrates. Now, the cleaning nethod of the present
invention wll be described in detail with reference to Figs. 1 and 20 2
which are drawings illustrating the plural’ substrates cleaning nethod, wth
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lis acr 0SS-SEG I n . %Lﬁ@lﬂ ¥ !IJeISLi%t.r ating 25 the cleaning nethod of
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t he present invention, conprises nmaking a cleaning fluid Wirradi ated

With' ultrasoni c MAYES I APWL AL QHES PUHANGIA! 1808, 2 by its

rotation, the rotational shafts 2A and 2B are rotated.
5 The rotation direction of the glass substrates 1 may
be constant, but is preferably reversed periodically.

The symbol 10 represents an apparatus to apply
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



surfaces la of a plurality of glass substrates 1 vertically held in
parallel with the direction perpendicular to the plane of the sheet and
separated fromone another, in the direction of an arrow (in the 5 vertical
direction). The synmbol 20 represents a substrate holder. Fig. 2 is a
partial side view schematically illustrating the cleaning nmethod of the
present invention. In the drawing, the substrate holder 20 is 10 not shown.
The gl ass substrate 1 is a precisely porié%éd one, and it may be cl eaned by

t he cl eani ng M%rcg v;ihtg.r pr h icgg/ec[gdw,]bozcg;(r#pbépg géllﬁaniﬂgmpr t he

|i ke after the precise polishing, or may not eaned. e glass is
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The running cleaning fluid has a width of 2 mm and an
5 effective length of 380 mm.

The cleaning fluid W which runs down from the
running water type cleaner 10 falls onto the outer
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.



20 center as shown in Fig. 1. However, the present invention is applicable
. also to a disk-shape glass substrate having no hole. The synbols 2A and 2B
are rotatable shafts (rotational shafts) supporting the | ower portions of
the 25 outer peripheral edge surfaces |a of the glass substrates 1, and
they are rotated on their axis at the tine of cleaning to rotate the gl ass
substrates 1 on their - 7 center. The rotational shafts preferably have
their surface covered with a resin. Thé’é&ﬁbol 3 represents a driving

shaft, and by It omd Siidedied iorqiational shafds2hpy gBargrotated 5

The rotation direction of t ass substrates constant, but is
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apply ultrasonic waves to a cl eani ng eaning fluid
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portion of the supporting members of the substrate holder

5 20, and thus the glass substrates 1 are not necessarily
strictly vertically held. “Wertically held” in the
present invention includes the above case, and typically
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 1in 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



ultrasonic cleaner (running water type cleaner). The running water type

hi gh-frequency ultrasonic cleaner may be typically products of Honda

El ectronics Co., Ltd. such as W357LS-380. MHz (Mega-hertz) high is
frequency ultrasound applied to running water produces accelerated droplets
of the cleaning fluid such as water, and the cleaning liquid in such a
state renoves contam nant particles on the sub-m croneter order. The
runni ng water type cleaner 10 usually héslgo'nozzles (not shown) to meke the

cleani ng 11 b3y S1Whe ANTh A TAROIN fo ol AHALONS: § NPLeST1OIN o, AN

ul trasonic ves are em romt he u oni ¢ vi brator oward th

cleaning fluid p {Ebiiycnﬁﬂbt§$?%?€§%F§F %E%tﬁ§50§5§1§$eﬁgf appve

W 357LS-380, slit nozzles 25 w nm and a [ength of 400 mm

from whi ch theCligan N fdnlidhd Wi &g (@”‘Fé’sé)“cﬁah? Pqﬁxﬁorandand on
t he sides of each nozzle, four ultrasonic - 8 brators wth a | ength of

about 100 NMfyre SImplOM is 0.38 mm when D is 27.4 mm, and t is
5 0.51 mm when D is 48 mm.

According to the cleaning method of the present
invention, the cleaning effect may be exerted even on 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, 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



these ultrasonic vibrators, ultrasonic waves are emtted toward the
cleaning fluid passing thought the nozzles. The running cleaning fluid has
a wdth of 2 mfmand an 5 effective length of 380 mMm The cleaning fluid W
whi ch runs down fromthe running water type cleaner 10 falls onto the outer
peri pheral edge surface la and falls dow along the main surface Ib or the
outer peripheral edge surface la (the 10 falling cleaning fluid is not shown
in Figs. 1 and 2). Utrasonic waves aré eSent in the cleaning fluid Win

contact with %@%E§E£grﬁgrlgge glmgggep§%%g§%glg ta%g ng ul trasonic
g

waves, the cleanness on the outer era e sur ace I'a ‘and the main

surface |b ak?ﬁﬁi?%%%:dé) gtpquy|C|n|ty of the outer peripheral edge

surface la w I'l rove The symbol 20 represents a substrate hol der,

capabl e of vertiggdy holgi ng a phawAlid va of1 U255 SHOShEAt 85 duckhil e

their lower portions are exposed and they are 20 separated from one anot her.
disposition that the slit of the running water type

5 cleaner and the main surfaces of the glass substrate are
at right angles, but the present invention is not limited
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.



Fig. 3 is a cross-section illustrating such a substrate holder 20 holding a
plurality of glass substrates 1. The substrate holder 20 nay be a
comerci al product, and it has supporting nmenbers (not 25 shown) such as

pul trusions or recesses to hold the glass substrates | so that they are
separated fromone another, on its inner side. - 9 The substrate hol der 20
is to vertically hold the glass substratfg 1 when horizontally held, but
usually the glass substrates | are held [ean on the upper portion of

the supporting mamhens Qfad gﬁts%t&st&?é ecé}péeqeroéctgr% X -r}ce*ﬁd&@&s Nesgl ass

substrates 1 are not necess ly strictly verti "Vertically

hel d” in theppeeseri1hpyent i.b?”c&lﬁﬁf‘é@%%gt,hrepoqq(%‘fﬁrfgas(%réyi%itdfpi cal l'y
i ncludes a case where the subStrates are held at anangle of at nost 3' to

the vertical pdiheeting)., &@cSURROLiieRGr@f af Re 1PliWa idnaf dltsidlass
substrates f by therotational shafts 2A and 2B as shown in Fig. 1
having D of 27.4 mm, an inner diameter of 7.0 mm and t of
5 0.38 mm.
Using two substrate holders HD27-710 (length: 200
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.



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 15 in a state shown in Fig. 3 exposed fromthe substrate hol der
20, into contact with the above rotational shafts 2A and 2B, and noving the
rotational shafts 2A and 2B upward relative to the substrate hol der 20 or
by nmoving the substrate hol der 20 furthey_ dowward relative to the 20
rotational shafts 2A and 2B. In Fig. 1, t rotational shafts 2A and 2B, the

driving shaft 3 aadnt h‘%h%“%%{s%t &ulledel 20 R %h‘t'rl?r%(}rée"cf’ i & SHPPOrter

not shown, and it 1s preferably to reciprocate the supporter fromside to

side to vibrateidyg m@hggasgliaﬁat rakesel hi @l %egﬁ-lﬁo%' dq el ady vfg, to the

cleaning fluid W The reciprocation is prefer that the supporting

menbers of teﬁtsuhékaébﬁléocm\aﬁlhg almmés_lseaoaht 12013 1080 RIC Ryl ¢l eani ng
fluid Wfalls dowm. Typically, thé glass substrate has a dlaneter (D)

tank to carry out ultrasonic cleaning, and finally

5 immersed in a second pure water tank to carry out
ultrasonic cleaning, and then dried by a spin drying
method.

With respect to main surfaces (one surface will be

referred to as side 2, 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



| ess than 6S nmand a thickness (t) less than 1 mm and for exanple, t is
0.38 mMmwhen Dis 27.4 mm andt is 5 OSI mmwhen Dis 48 mm According to
the cl eaning nmethod of the present invention, the cleaning effect nay be
exerted even on a portion other than a portion in the vicinity of the outer
peri pheral edge surface la on the main surface 1b. 10 In a case where it is
desired that the cleaning effect is exeried on the entire main surface 1b,
Dis preferably at nost 40 nm The cl ean %g fluid is not limted so |ong as

it is less %EE%E&aﬁQefQﬁghefﬁ@ Bel ikhd akqgﬁp% % R0 Nt d iy Waves,

and it may, tor exanple, be an alkali cleaning or a functlon wat er

such as hydrB@e@h\éﬁEQEanQﬁgnﬁet%He'bfo'i:h'eo r\é@gﬁﬁ: 1?1%rftt1dns danieR] 1y

water, particularly pure Wwater. The di stance between a position at which

the 20 cleanpng fhuiedah F&édhateﬂh&”%Qrﬂiééﬁseﬂégnfﬁ§e§a§t65E§1eﬁueﬂk”9 down,
i.e. the nozzle tip in the case of

as follows. Namely, three points at the outer peripheral
5 portion were held by tilted clips made by a resin, and
the entire substrate was placed on a mesh belt and moved
so that the substrate passed immediately below the nozzle
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



above W357LS-380, and the outer peripheral edge surface of the glass
substrate onto which the running cleaning fluid falls, is preferably at

nost 20 mm |If it exceeds 25 20 mm the ultrasonic waves in the running
cleaning fluid Wtends to be significantly attenuated, whereby inprovenent
of cleanness on the edge surface may be - 11 insufficient. It is nore
preferably at nost 5 mm typically at nost 3 nm Figs. 1 and 2 illustrate a
cleaning method in such a disposition thdP fhe slit of the running water

type S cl ean and.t i.n r the gl ?ﬂp e are at right
angl es, but ?’%‘ee %&gggﬁt@r?vélnq}cgﬁ%%g O(rﬁ)tthi%l rﬁqta}s(fs esr%e]{ag“l.e For exanpl e, such
a cl eaning By, be enployed that the glass substrates are noved one

by one while ey are rotated in the direction of the slit so 10 that the

Coam 0,11 T g S R R e S0 igcesea! (e ol 2o
are in the panner as in Example 1 using two 1.1 inch glass
5 substrates prepared in the same manner as in Example 1
except that cleaning was carried out by means of
scrubbing cleaning instead of the 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



sane plane. The magnetic disk of the present invention can be 15 produced
by formng a nagnetic |layer and the like on a glass substrate for a
magneti ¢ di sk cl eaned by the cleaning nmethod of the present invention, by a
known nethod. Now, the present invention will be described in 20 further
detail with reference to Exanples. However, it should be understood that
the present invention is by no neans restricted to such specific Exanples.
EXAMPLE 1 A Si 02- Al 208- R20- RO gl ass (where?n " R20 is an alkali 25 netal

oxi de, and R@o'rse%h%é%g”%h%artl%a%%ha'su 't%e%%g@g%}% L pund 1o

prepare a circular glass plate having a di aneter |ckness

of 0.6 mm s%%mpésb%%s‘ﬁ’%%t@l& aly (e Genlels qf 4 ey reildgdlass plate,

foll owed by chantering, polishing (precision pol |sh|ng) etc. to prepare a
1.1 inch gl agseubstr 3tGuired for preparing 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



having D of 27.4 nm an inner dianmeter of 7.0 nm and t of 5 0.38 nm Using
. two substrate holders HD27-710 (length: 200 mm w dth 35 nm manufactured
by HYMOLD PTE, capable of storing 25 such 1.1 inch glass substrates, 50
such glass substrates were stored in these substrate hol ders and 10 cl eaned
by the cleaning nethod of the present invention shown in Figs. 1 and 2.
Nanmely, using as a running water type cleaner, W 357LS-380 nanufactured by
Honda El ectronics Co., Ltd. and as a cfedhing fluid pure water (resistivity

250C. 17 - igh | | ' fl
at FIeMRie O Wil @iakie SLEAUNALG% SRS Al Whh [L00 i er

anount of watér run € Cleaner to ass su

peripheral edge sudf age ofriedi8l RnePSartOhlild d£NY lelldle S111. At a
p o the gl ass

di stance between the nozzle ti t he cl eaner an substrate 20

out er peripheralw%gﬂa rﬂég%agg ﬁ%g&rgurfgcégldgt%ﬂ%%mégsfrequency of 1

MHz at an ultrasonic vibrator power of 250 Wfor nut es.
substrates 4a and 4b among the glass substrates thus

5 obtained, the number and the distribution state of

particles with sizes of at least 1.5 um were measured by
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



During the cleaning, the glass substrates were rotated at a rate of 180
revol utions per mnute, and 25 supporters supporting the substrate hol ders
and the like were reciprocated fromside to side at a rate of 10
reciprocations/mn. - 13 Then, the glass substrates were imersed in a tank
filled wth an alkali cleaner having a pH of 11 to carry out ultrasonic
cleaning, imersed in a first pure water _tank to carry out ultrasonic
cleaning, and finally 5 inmersed in a séc%%d'pure water tank to carry out
U|tra$0nlc Cheas gesaQQet%%%—QEF%%rHﬂyad?%%%%?ﬁ@é&Jtdﬁ% (%uégfh respect
to main surfaces (one surface wll be “referred to as side A and the other

side will bepldipgbes! &dibrdsntiole i8) 186dbhq alqis s TS AP dand, | b

anong these glass substrafies thus obtained, the nu buti on
state of parthel gsofvery finnexd@Resist) shaviche hehdhls & Airdigasts @,P1 pm

wer e observed
these sides is larger than that on any side in Example 4.
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



by an optical defect anal yser ODT manufactured by Hitachi is Electronics
Engi neering Co., Ltd. The neasurenent results are shown in Table 1. Here,
the outer periphery neighborhood represents a portion within 3 mmfromthe
outer periphery on the main surface. EXAMPLE 2 20 The runni ng water type

cl eaner has been known to be wused for wafer cleaning. In such a case, a
wafer is horizontally held, and a cleapkﬁg fluid is made to run down
directly on its surface (nmain surface). aning and drying were carried out
in the sane g25gngppner as in Exanple 1 except that one 1.1 inch glass
substrate prepared in the same manner as in Exanple 1 was cleaned by a

cl eani ng met hod @EorhzntalssCligRiH Radd supkh raaccdndanceswidetde @pove
known cl eani ng nethod instead of the cleaning nethod of the present

invention cagkhr@ébifdt clBaBXagplies thelRaméehlang@lr Glean NaNgsiLal i ed out
as follows. Nanely, three points at the outer peripheral
Using two substrate holders HD21-100 (length: 200
5 mm, width: 35 mm) manufactured by HYMOLD PTE, capable of
storing 25 such 0.85 inch glass substrates, the 50
scrubbing-cleaned glass substrates were stored in these
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



S'portion were held by tilted clips made by a resin, and the entire

. Substrate was placed on a nesh belt and noved so that the substrate passed
i mredi ately bel ow the nozzle wth a distance between the nozzle tip and the
substrate surface of 5 mmover a period of 1.5 minutes. Then, the 10 inner
peri pheral portion was held and the substrate was reversed, and the other
side was also cleaned simlarly by nnving the substrate i medi ately bel ow
the nozzle over a period of 1.5 m nutes. $hen, the substrate was put in

the same hol depasd RP3MA& jult@:}%oqi%a'&%aq{iglg{”a% fthalliy Exanpl e

corresponds to a npar atii ve Exanple. wth resp to main surfaces of the
gl ass substraige2ad QSls LRI e Jaydier. ahd tt&ecaq]jr? rd'Lp#t ion state of
particles were neasured in the sa manner as I n Exanp 1. The neasurenent

results are sHoua i EaRNG ohikf) LhdEHHER Qded i WIS QfrpaIg i cl €S s

| arge as conpare th Exanpl e 1, and non-unifo stributi'on To the
outer periphgryhegi ghborhood is confirnmed both on sides A and B. This is
consi dered to be because the

5 With respect to main surfaces of two glass
substrates 6a and 6b among the glass substrates thus
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



cl'eanness on the outer peripheral edge surface achieved 2S by the above

cl eaning was insufficient, whereby the particles on the outer peripheral
edge surface noved to the outer periphery nei ghborhood on the main surfaces
by - is the subsequent handling of the glass substrate. EXAMPLE 3 C eani ng
and drying were carried out in the same manner as in Exanple 1 using two
1.1 inch glass 5 substrates prepared in the same manner as in Exanple 1
except that cleaning was carried out by'n%ﬁné of scrubbing cl eaning instead
of the cleani .bod..@f the present invention carried out in Exanple 1.
The scrubbiﬁg%gﬁggﬁiﬁgg&ﬁégdarried out as follows. Nanely, 10 sponge
brushes (scrubbi s ver e it at e At raf.g ; Afe 100 reyplutions per

m nut e, and subspghtesrﬁ%re 'cIeane&ﬁ%§ uéﬁ%&ﬁgn:gﬁk%%i %Ieaﬁ%r %%r 10

SE)e(g ﬁgsz Per Qugpa3uRS L/idhe mxhitipd PRMRIE (Y 'AWRMNTY 4 a-UBaisty) ve

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 Wth respect to the main surfaces of the glass substrates 3a and 3b thus
obt ai ned, the nunber and the distribution state of particles were neasured
in the sane manner as in Exanple 1. The neasurenment results are shown in
Table 1. 20 As conpared with Exanple 1, the nunber of particles exceeds 20
on one side in Exanple 3, and non-uniform distribution to the outer

peri phery nei ghborhood is confirmed on_s He_sides. Further, in Exanple 1,
50 substrates can be cleaned 25 all at ofice in 2.5 mnutes i.e. 150

seconds, Wwhergak ith B4aPIRi3 u1tda3ReONd 16 RAVI AR ﬁﬁ{apifani ng one
substrate, and further, at |east 3 seconds are required - 16 Tor exchanging

the cleaned swheiri® il REERIHIPIHY wakdr SREHNAY sty ade: X 50

substrates i.e. 650 seconds or nore are required for preparing SO
substrates. Therefs¥rfi.c idldaniwRgerssidahdhairidie 1} eanigih ety of 5 the

present invention can remarkably shorten the cleaning
method.

5 With respect to main surfaces of two glass
substrates 8a and 8b among the glass substrates thus
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 9
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,



time per one substrate as conpared with conventional scrubbing cleaning.

Further, the nunber of substrates which can be cleaned all at once by the
cl eaning method of the present invention is not limted to SO, and for 10
exanpl e, when a large running water type cleaner is enployed so that the
nunber of substrates is nore than 50, the cleaning tinme per one substrate
can further be shortened. TABLE 1 Non-un'%orm G ass Main

surfaceNunberdi stribution to substrateout peri phery nei ghborhood | asi de

ALONI | Side Rheheby! bel 48 AhdNrs e tBh3NinptRi et Absaratbthess on

the outer peripheral edge surface is insufficient.

TABLE 4
Glass Main surface |[Number Non-uniform
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.



| Side B 133j Cbserved 3aSi de Al8Cbserved Side B13Ni| 3bSide ALSNi| side

. B23observed 15 EXAMPLE 4 Fifty 1.1 inch glass substrates were prepared in
the same nanner as in Exanple 1. The gl ass substrates were subjected to
scrubbing - 17 <cleaning in the sane manner as in Exanple 3 and then
cleaned and dried in the sane manner as in Exanple 1. Wth respect to main
surfaces of two glass substrates 4a and ab anong the gl ass substrates thus
s obtained, the nunber and the distribution state of particles with sizes
of at |east TIBIM®:were neasured by OSA (Optical Surface Anal yser)

manuf actured by KLA- tencor. The neasurenent results are shown in Table 2.
1. A method for cleaning a disk-shape glass substrate,

which comprises rotating the disk-shape glass substrate

on its center with its main surface vertical, and making
5 a cleaning fluid irradiated with ultrasonic waves run

down on the outer peripheral edge surface of the rotating

glass substrate.

2. The method for cleaning a disk-shape glass substrate

according to Claim 1, wherein the disk-shape glass

10 substrate has a diameter less than 65 mm.

3. The method for cleaning a disk-shape glass substrate
according to Claim 1 or 2, wherein the cleaning fluid is
water.

4. The method for cleaning a disk-shape glass substrate

15 according to Claim 1, 2 or 3, wherein the 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.

20 5. The method for cleaning a disk-shape glass substrate
according to any one of Claims 1 to 4, which is a method
for cleaning a plurality of disk-shape glass substrates,
wherein the plurality of disk-shape glass substrates are
rotated on their center by a method of storing the

25 plurality of disk-shape glass substrates in a substrate
holder capable of vertically holding them while their

lower portions are exposed and they are separated from



EXAMPLE 5 10 Two 1.1 inch glass substrates were prepared in the sanme manner
as in Exanple 1. The gl ass substrates were subject to scrubbing cleaning in
the sane manner as in Exanple 3, and then in the sane manner as in Exanple
1, immersed in atank is filled with an al kali cleaner having a pH of 11 to
carry out ultrasonic cleaning, imersed in a first pure water tank to
carry out ultrasonic cleaning, and finalRkg -imersed in a second pure water
tank to carry out ultrasonic cleaning, and then dried by a spin drying 20
met hod. Thi s oBeampicdhearr eippndy ing dheomlarzad ey Exabpdle: shipé gkapect to
mai n surfaces of the glass substrates 5a and 5b thus obtained, the nunber
and the di stsubsitadesston &w nedratiadlles shafs e wleat i the Heusede 25 manner
as in Exanple 4. The measurement_ results are shown in Table 2. In Exanple
5, the nunbePediipdieged SH9hitr fases at the exposed lower portions

are in contact with the two rotatable shafts, and
5 rotating the two rotatable shafts to rotate the disk-
shape glass substrates on their center.
6. The method for cleaning a disk-shape glass substrate
according to any one of Claims 1 to 5, wherein the disk-
shape glass substrate is a glass substrate for a magnetic
10 disk.
7. A magnetic disk produced by using a glass substrate
for a magnetic disk cleaned by the method for cleaning a

disk-shape glass substrate as defined in Claim 6.





