. TITLE OF THE | NVENTI ON METHOD FOR MANUFACTURI NG MAGNETI C RECORDI NG MEDI UM
SUBSTRATES 5 BACKGROUND OF THE I NVENTION 1. Field of the invention The
invention relates to a recording nedium substrate for nagnetic recording,
and nore specifically to a recording medium substrate for magnetic
recording which is optimal as a 10 snall dianmeter substrate preferably
havi ng a dianeter not nore than 55 mm and nore preferably having a dianeter
not nore than 50 nm 2. Description of the related art The increase in
recording density (surface density) of 15 magnetic recordi ng has been
extrenely rapid, the rapid increase over these past 10 years advanci ng
conti nuou8L¥Lat OFy BHE| YNVENESONf 50 to 200% At the mass production |evel
products with 70 Gbits/inch2 are shipped, while surface recording
densities nore MEEHODWFOR MAYBEACTUHRANGYMAGEEZDC RECGRDIKG2MEDhEWE been
reported at the |aboratory level. Surface recording densities at the nass
product i oRUBSYBATESorr espond to 80 Gohytes per one platter of a 3.5" HDD (3.
5 inch), and corresponds to 40 Goytes per single platter of a 2.5" HDD.
At these recording volunes, installation of single 25 platter recording
medi a gives a sufficient volune for use in 1
5 BACKGROQUND OF THE INVENTION

1. Field of the invention
The invention relates to a recording medium substrate
for magnetic recofding, and more specifically to a recording
medium substrate for magnetic recording which is optimal as a
10 small diameter substrate preferably having a diameter not
more than 55 mm and mere preferably having a diameter not
more than 50 mm.
2. Description of the related art
The increase in recording density (surface density) of
15 magnetic recording has been extremely rapid, the rapid
increase over these past 10 years advancing continuously at
yearly rates of 50 to 200%. At the mass production level,
products with 70 Gbits/inch? are shipped, while surface
recording densities more than twice higher, namely 160
20 Gbits/inch?, have been reported at the laboratory level.
Surface recording densities at the mass production level
correspond to 80 Gbyte; per one platter of a 3.5" HDD (3. 5
inch}, gnd corresponds to 40 Gbytes per single platter of a
2.5" HDD. At these recording volumes, installation of single

25 platter recording media gives a sufficient volume for use in
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an ordinary desk top personal conputer (equipped with a 3.5" HDD) or a

| apt op personal conputer (equipped with a 2.5" HDD). It is expected that
recording densities will also continue to inprove in the future. However,
conventional 5 horizontal mnagnetic recording nmethods are approaching their
thermal fluctuation recording limt. Thus, when recording densities of 100
Qoit/inch2 to 200 Ghit/inch2 are reached, it 1is believed that it will be
repl aced by perpendi cular magnetic recording. At the present tine it is
not certain 10 what the recording limt of perpendicular nagnetic recording
wll be, but it is believed that 1000 Guit/inch2 (1 Thit/inch2) is
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densities of 100 Gbit/inch? to 200 Gbit/inch? are reached, it
is believed that it will be replaced by perpendicular
magnetic recording. At the present time it is not certain

10 what the recording limit of perpendicular magnetic recording
will be, but it is believed that 1000 Gbit/inch? (1
Thit/inch?) is achievable. If these types of high recording
densities are achieved, it will be possible to obtain a
recording volume of 600 to 700 Gbytes per single platter of a

15 2.5" HDD. ‘ -

As it is very likely that such a large volume will not
be fully utilized by ordinary personal computer use,
recording media having a diameter smaller than 2.5" are
gradually coming intoc use. Typically, there are substrates

20 of 1.8" or 1", and 1.3" HDDs was also sold in the past. HDDs
of not more than 2" have very small capacities at the present
time, however if magnetic recording densities increase in the
future, then a 1.8" HDD in a personal computer (particularly
in a laptop) can ensure a sufficient recording volume.

25 Furthermore, the recording volume of a 1" HDD is in the order

2



2 of 1 to 4 Goyte at the present, however if the volunme was several tines
| arger, many possibilities for a wide range of nobile uses would energe,
not limted just to digital cameras and the like, but also for personal
conputers and digital 5 video caneras, information term nals, hand held
nmusi ¢ devices and nobil e phones for exanple. Small dianeter HDDs, snal

di aneter recording nedia and substrates having dianeter of not nore than
2" offer promsing applications in the future. As a substrate for the
recording nmediumof a HDD, Al 10 alloy substrates are mainly used for 3.5"
substrates, while glass substrates are mainly used for 2.5" HDDs. There is
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diameter recording media and substrates having diameter of
not more than 2" offer promising applications in the future.
As a substrate for the recording medium of a HDD, Al

10 alloy substrates are mainly used for 3.5" substrates, while
glass substrates are mainly used for 2.5" HDDs. There is a
high possibility of HDPDs in mobile applications, such as in
laptop computers, receiving a shock. Because the possibility
of data loss from scratches to the recording medium or the

15 head resulting from head collision is large, the 2.5" HDDs
mounted in these devices have come to use very hard glass
substrates. Consequently, there is also a large possibility
that glass substrates will also be used in small diameter
substrates of not more than 2".

20 However, because small diameter substrates of not
greater than 2" are mainly used in mobile applications, shock
resistance is of greater importance than for 2.5" substrates
mounted in laptop computers. Furthermore, from the need for
the smaller size, there is a demand for making all parts

25 including the substrate smaller and thinner. A thickness of
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25 including the substrate smaller and thinner. A thickness of 3 the 2"
substrate board is demanded that is even thinner than the 0.635 nm
standard thi ckness of the 2.5" substrate. Due to the specifications

requi red of such small diameter substrates, the demand is for substrates
which are easily 5 fabricated, which have a high Young's nodul us and which
have sufficient strength even though thin. G ass substrates have a nunber
of problenms on these points. First, when the board thickness of the
crystalline glass substrate which is actually used is not nore than 0.635
10 mm the Young's nodulus is insufficient and resonance frequencies exi st
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sufficient strength even though thin. Glass substrates have
a number of problems on these points.
First, when the board thickness of the crystalline
glass substrate which is actually used is not more than 0.635
10 mm, the Young's modulus is insufficient and resonance
frequencies exist in the practical rotating region during
rotation. Consequently, it is difficult to slim down further
than this. Furthermore, although glass base plates are
already used as substrates with a thickness in the 0.8 mm
15 range, it is difficult to fabricate glass compositions which
are any thinner than this, as demanded as HDD base plates.
Because of this, it is necessary to adjust the thickness by
lap-polishing from the 0.8 mm range down to the 0.5 mm range
or even thinner. This is not preferable as it increases
20 process costs and process time because the polishing time for
width adjustment becomes very long.
Furthermore, the glass substrate is naturally a non-
conductor, so there is the problem of charge up on the
substrate when making films by sputtering. Thus, it is

25 necessary to insert a metal film buffer between the substrate
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substrate when nmaking filns by sputtering. Thus, it is 25 necessary to
insert a nmetal filmbuffer between the substrate 4 and the magnetic filmin
order to ensure favorable contact wth the magnetic film Basically, these
techni cal problenms have been solved, however this is one reason why it is
difficult to use glass substrates in a sputter filmformng 5 process.
Because of this, it would be ideal if it were possible to confer
conductivity to the substrate, however this is difficult with glass
substrates. Just as glass substrates are mainly used even in 2.5" HDDs.,

Al alloy substrates are conpletely unsuitable for 10 nobil e applications.

It was state reviously that the hardness of the substrate is
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SUbStrate%bssible to confer conductivity to the substrate, however

this is difficult with glass substrates.
Just as glass substrates are mainly used even in 2.5"
HDDs, Al alloy substrates are completely unsuitable for

10 mobile applications. It was stated previously that the
hardness of the substrate is insufficient. Because substrate
stiffness is also insufficient, the only way to ensure that
resonance fredquencies are above the aétual rotating region is
to increase the thickness. Thus, it is not possible to

15 consider it as a candidate substrate for mobile applications.

A number of other substitute substrates have been
proposed, such as sapphire glass, SiC substrates, engineering
plastic substrates, carbon substrates and the like, however
from the standard evaluations of strength, processability,

20 cost, surface smoothness and compatibility for film
deposition and the like, all are inadequate as substitute
substrates for small diameter substrates.

Use of a Si monocrystalline substrate has been proposed
as a HDD recording film substrate (Japanese Patent

25 Provisional Publication No.6-176339/1994). A Si

5



Use of a Si nonocrystalline substrate has been proposed as a HDD recording
filmsubstrate (Japanese Patent 25 Provisional Publication

No. 6-176339/1994) . A Si 5 nonocrystalline substrate is superior as the
-HDD substrate because of its excellent substrate snoothness, environnental
stability and reliability, and because.its stiffness is also conparatively
hi gh when conpared to a gl ass substrates. 5 Differing froma gl ass
substrate, it has at |least the conductivity of a sem -conductor.
Furthernore, because it is generally the case that a regul ar wafer

i ncludes P-type or N- type dopant, the conductivity is even higher.
Cbnsequenh
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conductivity of a semi-conductor. Furthermore, because it is
generally the case that a regular wafer inciudes P-type or N-
type dopant, the conductivity is even higher. Consequently,
there is no problem with charge-up during sputter film
10 formation as with glass substrates, and it is possible to
sputter a metal film directly onto the Si substrate.
Furthermore, because it has favorable thermal conductivity,
the substrate is easily heated, film formation is possible
even at high temperatures above 300°C and it is excellently
15 suited to the sputter film forming process. .Si-

monocrystalline substrates for semi-conductor IC use are

mass—produced as wafers having a diameter of 100 mm to 300 mm.

SUMMARY OF THE INVENTION

20 However, it is presently difficult to obtain small
diameter wafers having a diameter of at most 100 mm.
Consequently, it is more realistic to cut out the desired
small diameter substrate by coring from 6" to 8" wafers which
are presently in common use. Because the price of silicon

25 monocrystalline wafers is not low, it is important that as
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smal | diameter substrate by coring from&6" to 811 wafers which are
presently in common use. Because the price of silicon 25 nonocrystalline
wafers is not low, it is inportant that as 6 many HDD substrates are cut
out froma single wafer as possible. According to the invention, a nethod
for increasing the productivity of a coring process is provided. 5
According to the invention, a nethod for manufacturing a substrate for a
magneti ¢ recordi ng nmedi um conprises a step of coring for obtaining a
plurality of doughnut-shaped substrates having an outer dianeter of at
nost 55 mmand a preferable internal diameter of at nost 20 nmfroma 10

monocr yst gddnegsh I d Dayi i r, of: S 50 mMm and at
nost 300 nmm Xcmerei nt eﬂ%%% ng |sagce??1(§drne I@s%c%lﬁla% evgaﬁee% gaosver waf er
excluding gddhe; il ality of substrates remains in one piece. It may be

preferable that in the step of coring, the 15 coring is perfornmed such

that a mnimum ‘Mégd}éﬁqu u.oSttq{EC(?L)nveQ{ti%fﬁur f "?tféethtqd[ the I fctar%\é%g.tnvg\;/an%ge 5

after the plurality o strates are cored is at Teast
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preferable to use a ret n e coring pressure on 20 the
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a substrate for a magnetic recording medium comprises a step
of coring for obtaining a plurality of doughnut-shaped
substrates having an outer diameter of at most 55 mm and a
preferable internal diameter of at most 20 mm from a

10 monocrystalline silicon wafer having a diameter of at least
150 mm and at most 300 mm, wherein the coring is performed
such that a leftover wafer excluding the plurality of
substrates remains in one piece.

It may be preferable that in the step of coring, the

15 coring is performed such that a minimum width (or distance)
of a surface of the leftover wafer after the plurality of
substrates are cored is at least 1 and at most 5 times the
thickness of the wafer. In the step of coring it may be also
preferable to use a method in which the coring pressure on

20 the monocrystalline silicon substrate is less easily exerted
than during that of the cup grinding process. The step of
coring may preferably use laser cutting or water jet cutting,
and the core is extracted such that the minimum width of the
surface of the leftover wafer after the plurality of

25 substrates are cored is at least 1.5 times and not more than
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coring may preferably use laser cutting or water jet cutting, and the core
is extracted such that the mnimumw dth of the surface of the |eftover
wafer after the plurality of 25 substrates are cored is at least 1.5 tines
~and not nore than 7 2.5 tines the thickness of the wafer. According to the
invention, the productivity of the <coring step is inproved by not breaking
the cullet that is the leftover wafer, and leaving it in one piece. 5

BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a process overview show ng an
exanple of fabricating a substrate for a HDD magneti c recordi ng nedi um
using a silicon nonocrystalline wafer as a base plate. 10 FIG 2 shows a
nmet hod for core-extracting seven HDD substrates having a dianeter of 65 nm
from a noRocr F3P&FI £he tBLrkeBASwafeFh? WafeHg a di ameter of 200 Mm FIG 3
is aviewof a mninumwdth (or distance) dl in a step of coring. 15
DETAI LED DESCRI PIFerAerI THE PREFERFED- ERBODF MeNTEodnet ivenitobnthel ates to
manuf act uri ng met hods of = substrates for HDD recording filnms wherein as
many snal FOTdNdnster 48bitPaPEedalYpBas| breakiadethecFehley EbaEdifrom a 20

silicon nppocrystalline wafer by a coring process.
the leftover wafer, and leaving it in one piece.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a process overview showing an example of
fabricating a substrate for a HDD magnetic recording medium,
using a silicon monocrystalline wafer as a base plate.

10 FIG. 2 shows a method for core-extracting seven HDD
substrates having a diameter of 65 mm from a monocrystalline
silicon wafer 2 having a diameter of 200 mm.

FIG. 3 is a view of a minimum width (or distance) dl in
a step of coring.

15

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention relates to manufacturing methods of
substrates for HDD recording films wherein as many small
diameter substrates as possible are efficiently cored from a

20 silicon monocrystalline wafer by a coring process.

FIG. 1 is a process overview showing an example of
fabricating a substrate for a HDD magnetic recording medium,
using a silicon monocrystalline wafer as a base plate.

A monocrystalline silicon wafer 2 having a diameter of

25 200 mm is obtained by slicing a monocrystalline silicon rod.
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FIG 1 is a process overview show ng an exanple of fabricating a substrate
for a HDD magnetic recording nedium using a silicon nonocrystalline wafer
as a base plate. A nonocrystalline silicon wafer 2 having a dianeter of 25
200 mMmis obtained by slicing a nonocrystalline silicon rod. 8
Subsequently, a plurality of doughnut-shaped substrates 3 having an outer
di aneter of not nore than 55 nmare obtained in a step of coring. It may
be preferably subjected to a step of chanfering of the inner and outer
circunferential 5 faces of the doughnut-shaped substrates 3 and a step of
the inner and outer circunferential face-polishing. In a subsequent step

o Al SRR L ARSI Lo 0l 100 B s cee and
10 4 Sten Sl PRIt LA, RSl A0 L 00 AT fran e
FubS(rate IR U GO OGBS SEAULY, pRel gLecdh 1 Shpthecatep o cortng,
otep of IS AL I iRiee R SR rel Ulerl 0 2 e e o
[ace-vel| U, al o DG B o, Bt D comy el
ci rcunt er e.LQltn'e%l EIna %uter circumferential face-polishing. In a
subsequent step of alkali etching, a step of polishing (or
grinding) both surfaces and a step of washing,.the small
diameter substrates are usually manufactured.
10 A step of lapping for removing preferably 10 pum to 100
um from the surface of the monocrystalline silicon wafer or
the doughnut-shaped substrate may be comprised preferably
before or after the step of coring, for example, before the
step of coring, between the step of coring and the step of
15 chamfering, between the step of chamfering and the step of
'ciréumferential face-polishing, or after the step of
circumferential face-polishing. The step of lapping may be
more preferably comprised, before the step of coring, between
the step of chamfering and the step of circumferential face-
20 polishing, or after the step of c¢ircumferential face-
polishing.
The monocrystalline silicon wafer used in the step of
coring may preferably have a plane orientation of (1 0 0), a
diameter of at least 150 mm and not more than 300 mm and a

25 thickness of 0.4 to 1 mm.



20 polishing, or after the step of circunferential face- polishing. The
nonocrystalline silicon. wafer used in the step of coring may preferably
have a plane orientation of (1 0 0), a dianmeter of at |east 150 mm and not
nore than 300 mmand a 25 thickness of 0.4 to 1 mm 9 Sem conductor grade
silicon nonocrystalline wafers are expensive. Even if a 65 mm di aneter
substrate is fabricated using the nonocrystalline base plate, it wll cost
froma few tinmes to ten tinmes the cost of a glass substrate. No matter 5
how better the characteristic properties of the silicon nonocrystalline
substrate are, just this cost difference alone nmakes it difficult to put
these to practi use. ep oi corin 5"

substrates fro %ﬂlﬁonaﬁfg?rc%ﬁa%% %% *%?ﬂé%g%gcgﬁ% f q%B%Q%ﬁ%V% in
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monocrystalline substrate are, just this cost difference
alone makes it difficult to put these to practical use.
In the step of coring, coring of seven 2.5" HDD
substrates from an 8" wafer can be performed as shown for
10 example in FIG. 2. This method can be carried out according
to the technique propoéed in Japanese Patent Provisional
Publication No. 10-334461/1998. In this case, by setting the
process machining allowance during coring of the 2.5"
substrates so that the allowance is overlapped between
15 adjacent cored substrates,. coring of a maximum of seven 2.5" -
substrates from the 8" wafer can be performed. However,
leftover portions remaining after coring of seven substrates
(hereinafter referred to as "cullets") are not linked, and
scattered during processing. Although the maximum number of
20 pieces cored from the wafer is desirably maintained as much
as possible, however, if the cullets scatter during the
process, the work becomes complex and difficult. In addition,
the scatted cullets may collide with a disk to cause chipping

or damage the disk surface.

25 First, air-suctioning a lower surface of the substrate

10



scattered during processing. Al though the maxi mum nunber of 20 pieces cored
fromthe wafer is desirably maintained as much as possible, however, if
the cullets scatter during the process, the work becones conpl ex and
difficult. In addition, the scatted cullets may collide with a disk to
cause chipping or damage the disk surface. 25 First, air-suctioning a

| ower surface of the substrate 10 is effective for wafer support. However,
for substrates snaller than 2.5", the cullet portions are small, and it is
difficult to prevent scattering by using air-suctioning alone. Although a
problemis solved if they are physically held dowmm 5 from behi nd or
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Automation by robots is possible, however removal is not a
simple task because the cullets which are not linked will
move during processing.
Furthermore, if the number of cored small diameter
10 substrates is reduced, the cullets are linked and can be
handled as a single piece after coring. Consequently, if a
minimum of three places on the wafer can be fixed, the
cullets can be supported without scattering, and the
manufacturing step of the coring can be simplified. However,
15 this is not desirable because redueing the number of pieces
which are cored raises the cost of the small diameter
substrates. Accommodation of these conflicting demands for
cullet treatment in the step of coring is a large problem.
In conventional coring by a cup grinder, it has always
20 Dbeen nécessary to maintain a minimum cullet width at a level
of 5 mm (at least 6 times the wafer thickness) between
adjacent cores in order to retain the cullet in one piece
without fracture because pressure acts on the base plate
wafer during coring. If the width is at a level smaller than

25 this, cullets will break at a constant ratio. Even after
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cullet treatnent in the step of coring is a |large problem In conventi onal
coring by a cup grinder, it has always 20 been necessary to nmaintain a
mninmumecullet width at a level of 5 mm(at least 6 tines the wafer

t hi ckness) between adjacent cores in order to retain the cullet in one
piece wthout fracture because pressure acts on the base plate wafer
during coring. If the wwdth is at a level smaller than 25 this, cullets
will break at a constant ratio. Even after 11 coring, consideration was
given to providing a cullet as a single piece, and setting the m ni num
width to as small as possible. It should be noted that the m ni mum w dth

refers taobiggm RHUMLMALRR! whie syehace Blobig; gyl Leky WLch is @ 5

m ni mum di’'s heé“cores or etmee &“toPe?ahi

o PEUTT T GaREE ¢ UGPSR LALE M Sy RRLLE S pg ey e cores

is shorter na core c®%0f the

base pl at ?)grslsg_blilf(cji t '%X\Qi&hbetrgfﬁgésﬁﬁz?tﬁet}ge £fﬁ¥r?§1§]héh§%t hr e cores i's

t he sane, € ™ ni num Wi ey are no t he

it rum gt S HERANOLA AR OF HhBS 2 e, cBY g0RLY) ng. thsﬁr Tt

net hod or ‘a viater img et & 2orin nv&ntors

have f§“”ﬁ;n§mﬂ%¥d&%t§ﬂ€8'%E%w%%ﬁetﬁgn%g§ Pklge %%tﬁkﬂlngothe Gyl lets 15

in a single piece, even wh mim ¢l ror 8"Yhan 5
tines thetW%f% rcumference of the base plate wafer. When the distance

between the cores is shorter than the distance between a core
and the circumference of the base plate, in FIG. 3 in which
the distance dl between the three cores is the same, dl is

10 the minimum width. If they are not the same width, the
minimum width is the shortest of those widths.

By applying a laser cutting method or a water jet
cutting method to the coring method, the inventors have found
a way to complete core removal while maintaining the cullets

15 in a single piece, even when the minimum cullet width is no
more than 5 times the wafer.

Laser cutting is a method of cutting by concentrating
laser light from an oscillating device such as a CQ; gas
laser, a YAG laser or a laser diode or the like.

20 It has been found that when thermal coring such as by
laser cutting is used, the minimum width may be preferably at
least 1.5 times and not more than 2.5 times the wafer
thickness because pressure on the wafer substrate is not
generated. However, instead of pressure, because of the

25 increase in temperature of the laser irradiated portion,
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‘Laser cutting is a nethod of cutting by concentrating I|aser light froman
oscillating device such as a C02 gas |aser, a YAG |aser or a |aser diode
or the like. 20 It has been found that when thermal coring such as by

| aser cutting is used, the mninumw dth may be preferably at least 1.5
times and not nore than 2.5 tines the wafer thickness because pressure on
the wafer substrate is not generated. However, instead of pressure,
because of the 25 increase in tenperature of the |aser irradiated portion,
12 there may be cases in which a mnimnumw dth that is less than the wafer
t hi ckness cannot w thstand the heatshock. Accordingly, the m ninmumw dth

nmay be prefhab Atd asled e WIAM 3 rike M efiddN @eResss Mékkhenamre,

the mninmnumw dth™5 may he preferably greater than five tinmes the wafer

thi ckness,thd@pase tii diHLLATRhrIdE WA tdHR] 1t HARMUEHIRN i n the nunber
of cored pieces. Wen a C02 laser is set as the laser |ight source in the

| aser cut tAiRgBRAd;, (e REWBMBERSIdNh Y He ARV elty 1laWtWrhi
respect to the large total 10 power, heat nay be easily transferred to the

cored subsisid s aHb thersulditGmeand t FakenBRKoRe, athenfeAe uhowinggt Ure
because of heat shock. Hi gh power density solid-state lasers (for exanple

YAG | ager shayk Ra-dmi@iheferaiila @md el s S HO WaHdrowidickaezriyber s
is low and the |aser power is 15- actually utilized for coring itself. -
because it increases the cost due to a reduction in the
number of cored pieces. When a CO; laser is set as the laser
light source in the laser cutting method, the power density
may be comparatively low with respect to the large total
10 power, heat may be easily transferred to the cored substrate
and the cullets, and there may be a tendency to fracture
because of heat shock. High power density solid-state lasers
(for example YAG lasers) may be more preferable, as thermal
loss to surrounding members is low and the laser power is
15. actually utilized for coring itself.

Water jet cutting is a cutting method in which an
abrasive material such as garnet having an average particle
diameter of 20 to 200 pm, is mixed into high pressure water
of at least 100 MPa and jetted. Water jet cutting may be

20 advantageous because the standoff distance (processing width)
is small, a large pressure on the substrate is not generated,
and heat effects are substantially absent. The width of the
shortest cullet portion may be substantially the same width
as with laser cutting, and may be preferably at least equal

25 to but not more than 5 times the wafer thickness. It may be
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Water jet cutting is a cutting nethod in which-an abrasive material such
‘as garnet having an average particle dianeter of 20 to 200 pm is m xed
into high pressure water of at |least 100 MPa and jetted. Water jet cutting
may be 20 advant ageous because the standoff distance (processing width) is
small, a large pressure on the substrate is not generated, and heat
effects are substantially absent. The width of the shortest cullet portion
may be substantially the sane width as with laser cutting, and nay be
preferably at |east equal 25 to but not nore than 5 tinmes the wafer
thickness. It may be 13 nore preferably at least 1.5 tinmes and not nore

than 2.5 ridaes, Lie Mahes hekness. sof sGaur e bokS xS0 cpagshbbe to | eave

behind an integral cul a mni mmw nmore than™5 times 5

even “‘tr]ﬁim%%”%ﬁﬁikﬁﬁﬁgr‘Hﬂlﬁ%ﬂe%%QT'by adj usting the manufacturing process

accordingly. For exanple, wth cupping, the mininmumwdth portion of the

cul let 1S Strai peddouste BE 9L LOSEOLHAYspFAUSLNGLLYS BLAIGSLAt endency to

fracture. Although the productivity s sacrifice ving of the 10

gr i nder. Vel el ant 16 HIUC il LARLRILE HOPLRIBUG RN UL RELOT O

the coring (for exanple at a stage at ich the renaining 'ckness o be

UL S, VNG T, Cup BT SR G S € |1 one
met hod, manufacturing process accordingly. For example, with cupping,
the minimum width portion of the cullet is strained just
prior to cofing, causing the greatest tendency to fracture.
Although the productivity is sacrificed, halving of the
10 grinder velocity and large reduction of the cutting pressure
just prior to the coring {(for example at a stage at which the
remaining thickness to be cut is in the order of 0.1 mm to
0.2 mm.) can produce the cullet in one piece. However,
because it is not pressure free like the laser cutting method,
15 the minimum thickness may not be reduced to 2.5 times or less.
If the base plate wafer is fixed by at least three
points due to the cullet being left in a single piece, there
is no necessity to insert any surplus steps into the entire
process. Furthermore, when the substrate for coring is a
20 small diameter substrate having a diameter of 2" or less the
size of the leftover cullet portions is reduced further.
Since methods such as air-suction are also more difficult to
use, it is extremely advantageous to simplify the
manufacturing process by cullet integrality.

25 The step of coring may include outer diameter coring
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15 the m ni numthi ckness may not be reduced to 2.5 tines.or less. |If the
base plate wafer is fixed by at |least three points due to the cullet being
left in a single piece, there is no necessity to insert any surplus steps
into the entire process. Furthernore, when the substrate for coring is a
20 smal | dianeter substrate having a dianeter of 2" or less the size of
the leftover cullet portions is reduced further. Since nethods such as
air-suction are also nore difficult to wuse, it is extrenely advantageous
to sinplify the manufacturing process by cullet integrality. 25 The step
of coring may include outer dianeter ~coring 14 (outer circunferenti al

coring) aq&ut%@e f@é@ﬂ?ﬁ@éﬁ% ngor gner %rrﬁ nté%ggﬁ%é%ggé Ei t her

the i nner aneter corin the ou rried out

at_ first. 5 I@%q-rsxrfter%% Aqotmiter ‘“thg rrg;gﬁgggoggﬁ%ag ter the

step of cor ng, era provr

pol i shi ng Qf fer I 0 mafer surfac ghen t he
step of |§%ﬁﬁﬁ%r?§ 6%%V¥ %% EH?Q%t%%é @F&S 0 corrn& |ﬁeﬁa§ %e ovi ded,
for exanplg,.c10 between the step of coring and the step of chanfering

bet ween thé "st€p of chanfering and the step of circunferential

Looerpel | Sh N9 AQEHBLRT 1tNBoRkCROY naltbe IHERRLLY 3k 13°BRBLLoBLNS. The
p of | apping ma
after the step of coring, it may be preferable to provide a
step of lapping for polishing off preferably 10 pm to 100 um
from a wafer surface. When the step of lapping is provided
after the step of coring, it may be provided, for example,

10 between the step of coring and the step of chamfering,
between the step of chamfering and the step of
circumferential face-polishing, or after the step of
circumferential face-polishing. The step of lapping may be
preferably provided between the step of chamfering and the

15 - step of circumferential face-polishing, or after the step of
circumferential face-polishing.

In the step of lapping, warping or swelling of the
wafer base plate or the doughnut-shaped annular substrate may
be inhibited and the thickness may controlled for the purpose

20 of determining an appropriate amount to be polished in
subsequent steps.

In the fabrication of the HDD substrate shown in FIG. 1,
it may be also possible to provide a step of chamfering of
the inner and the outer circumferential faces and a step of

25 circumferential face-polishing after the step of coring of

15



preferably provi ded between the step of chanfering and the 15 - step of
circunferential face-polishing, or after the step of ~circunferential
face-polishing. In the step of lapping, warping or swelling of the wafer
base plate or the doughnut-shaped annul ar substrate may be inhibited and
the thickness may controlled for the purpose 20 of determ ning an
appropriate anount to be polished in subsequent steps. In the fabrication
of the HDD substrate shown in FIG 1, it may be al so possible to provide a
step of chanfering of the inner and the outer circunferential faces and a
step of 25 circunferential face-polishing after the step of coring of is

t he base t C en. L %lee and di nensi ons of chanfering may be
for the Ir%lget %ﬁar rijrlgazcte\rl\,?% (‘Iehd ae'fjs.'%s andard di mensi ons. Usual ly, the

substrate can b%%%m%q§filyn%p%_m@&gq%%% %%r%%%RﬁﬁggﬁzgﬁﬁgféSSFCha ering.

However, grinding particles and process waste 8Tt eedge or

oAt Gl RS SR Bcled 4 SRS SR ANIL, SHBSLISLe sheenath of

may becone a arting p S rate rup

pr ef er abl y, j ed.to St f_.chrecunferential, fac ol.i shi after
the step gf&ﬁéﬁge% i%nagrf k;aen erngag cl)ntsr%léad;tperﬁa%o t &hcriﬂur%‘ ?tgﬂﬁprsé:r?@vpﬁg t he

di stor bed dia@er P, HolEYELS" §R4hAlInLA6E - IERTS ! R4 BRBLLELT GUOLEr enti al
which adheres to the edge or circumferential face may act to
cause a reduction in substrate strength or may become a
starting point for substrate rupture. Hence, it may be
preferably subjected to the step of circumferential face-

10 polishing after the step of chamfering, and then to the step
of etching for removing the distorted layer. The
circumferential face means the inner circumferential lateral
surface and/or the outer circumferential lateral surface of
the doughnut-shaped substrate.

15 After the step of circumferential face-polishing, or
after the step of lapping after the step of circumferential
face-polishing, it may be preferable that the substrate
undergoes further steps including a step of alkali etching, a
step of pelishing the upper and lower surfaces of the

20 substrate that has been alkali-etched, and a subsequent step
of washing.

The step of alkali-etching for removing the procesé
distortion from the step of lapping or the step of

circumferential face-polishing, may be carried out, for

25 example, by dipping in a 2 to 60 weight % solution of sodium

16



surface and/or the outer circunferential |ateral surface of the
doughnut - shaped substrate. 1.5, After the -step of circunferenti al
face-polishing, or after the step of lapping after the step of
circunferential face-polishing, it nmay be preferable that the substrate
undergoes further steps including a step of alkali etching, a step of
polishing the upper and | ower surfaces of the 20 substrate that has been

al kal i -etched, and a subsequent step of washing. The step of

al kal i -etching for renmoving the process distortion fromthe step of

| appi ng or the step of <circunferential face-polishing, may be carried out,

for 25 ex : LPRILNG i Q@ oMel ght % sol uti on of sodium 16
ARren Y ShRRh"Ys 85748 TR UEE

hydr oxi de I's a steép of polishing the upper and | ower

surfaces of th@h@'Eﬁéb'ékgggﬁiéHPﬁ?;?BQ ﬁﬁﬂe?eaﬁ&rI&ﬁ%$g§ﬁrkgc§€yopf the

nmet hods known in the art. For exanp it hay be possi to asp a
subst 1 at € +#auBl ¢d 14068 ERM' 6bsRELIRCRAANHUPBEE-RLA! Burald dnloyer plate,

and while rotating the substrate, to polish the substrate wth coll oi dal

silica aspbh8oas bR jRathecLes. TP@rSéﬁﬁhﬁﬁ%Mgg@gﬂggﬂﬁg sSAST4 &g, out

in any of the 10 nethods known in the art suc _ shing or
chem cal  -washi B9 sWRrateahkdhtcaNdhos 28r3¢L8 BRLWELANan upper plate

and a lower plate, and while rotating the substrate, to
polish the substrate with colloidal silica as the grinding
particles.

The step of washing can be carried out in any of the

10 methods known in the art such as brush washing or chemical
washing with an alkali and/or an acid solution.

The substrate for a magnetic recording medium of the
invention can be treated in the same way as a conventional
substrate. Introduction of a soft magnetic layer and a

15 recording layer for example can produce a perpendicular
magnetic recording medium. To increase close contact with
the soft magnetic layer, it may be also possible to provide a
primer layer in advance prior to forming the soft magnetic
layer.

20 It may be also possible to provide a protective layer

and a lubricating layer above the recording layer.

The invention will be explained based on examples below,
however the invention is not limited to them.

25 An overview of examples is given below.
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The substratefor a nmagnetic recording nmediumof the invention can be
treated in the sane way as a conventional substrate. Introduction of a
soft magnetic |ayer and a 15 recording |ayer for exanple. can produce a

per pendi cul ar magnetic recording nedium To increase close contact with
the soft magnetic layer, it may be also possible to provide a priner |ayer
in advance prior to formng the soft nagnetic layer. 20 It may be al so
possible to provide a protective layer and a lubricating |ayer above the
recording layer. The invention will be explained based on exanpl es bel ow,
however the invention is not limted to them 25 An overview of exanples is

gi ven bel ow. 17AA15§5led§hﬁ@EE§rmBHB@EQ%%BﬁhLh@es§iib88”r68dléSs§+é&&d SO

that a wafer is forned. The wafer is | apped abrasive particles to
even out @bsthatc%n%ﬁ%e%nQSS%b&ﬁ%@_ “@Ké1w£58r flou daﬁ%ﬁ%&éﬁ
substrates are cut out of the wafer 5 by a laser fr a YAG aser

OSC'||at'%%r%E%§%%t%% Q% BYOEEplt%r%BQb@ﬁeQ%oﬁﬁasbﬂgfaéeplQﬁéitty 14
substrates are thus pro uced due to fhe above. Next, the edges’ of the

i nner and 4ol n%t%hagz'eﬁc'é%%&%'ii 's%'losft%%%%s()far%h%u%“gﬁftr lre tAkewheppved by
grindstone. Subsequently, the front and rear surfaces of 10 the substrate

are pokishgdsqaihat sthg deshred Sdhsbisli@ 133 08bhabaed rulNext pgr Lagi ng

agents adhéring to the substrate
grinding processing. A plurality of substrates are thus

produced due to the above. Next, the edges of the inner and
the outer circumferential faces of the substrate are removed
by grindstone. Subsequently, the front and rear surfaces of
10 the substrate are polished so that the desired substrate is
obtained. Next, grinding agents adhering to the substrate
are removed in the step of washing so that production of the

substrate is completed.

15 Example 1 . -

A wafer having a diameter of 200 mm was obtained by
slicing a large diameter monocrystalline silicon ingot.
Eleven doughnut-shaped annular substrates having an outer
diameter of 48 mm and an inner diameter of 12 mm were

20 obtained with a cup grinder. At this time, a minimum width
dl between the doughnut-shaped annular substrates was set to
5 times the wafer thickness and the gfind stone supply speed
was reduced to.be half at a point of 0.2 mm before complete
coring. Consequently, the cullet which was the leftover

25 wafer was left in one piece without damage. Subsequently,
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are renmoved in the step of washing so that production of the substrate is
conpleted. 15 Exanple 1 A wafer having a dianeter of 200 mm was obt ai ned by
slicing a | arge dianeter nonocrystalline silicon ingot. Eleven .
doughnut - shaped annul ar substrates having an outer dianmeter of 48 nm and
an inner dianeter of 12 mm were 20 obtained with a cup grinder. At this
time, a mnimumwdth dl between the doughnut-shaped annul ar substrates
was set to 5 times the wafer thickness and the grind stone supply speed
was reduced to be half at a point of 0.2 mm before conplete coring.
Consequently, the cullet which was the | eftover 25 wafer was left in one

i i d . _Sub I 8 i i ed ot k 400
P hutes { BobIBRoRRY FoRt L BrE - vkt Ao A R bt Bt e v

bt ai ned. . A/l nb f b f bt ai ned, i haqrt i od of
Cime w i HOSEERARRRI g Br T0aRhbeoone EREtbarFaca T RerBb? ReRsed By 38 (e

|l et. Ex le 2.Cx th tti h 1, Ni idth dl _to. be_t
Ciree i nolOIPEF OF RIRREEORRs oRbkel Tt afa bl Buthtt Rerhea "' tie
nmanner aswkg Exgng%e 1. Thg cgllet mhicghmas tgg Ie{%over waf er s left in
one pi ece”wrFROG CAARRYRY &L HERGEENPTY TPEor MR GRS TREF PP EACBUR S 1 RY t ook
440 nH¥Ut%ﬁet8ullet.

Example 2

Other than setting the minimum width d1 to be three
times the wafer thickness, processing was carried out in the
10 same manner as in Example 1. The cullet which was the
leftover wafer was left in one piece without damage.
Subsequently, coring was carried out. It took 440 minutes to
process five wafers and as a result 60 substrates were
obtained. A large number of substrates were obtained in a
15 short period of time without chipping or damage-on the -

surface thereof caused by the cullet.

Example 3

Apart from setting the minimum width dl to be eight
20 times the wafer thickness and leaving the grind stone supply
speed at its regular speed, processing was carried out in the
same manner as in Example 1. The cullet which was the
leftover wafer was left in one piece without damage. However,
the number of doughnut-shaped annular substrates obtained was

25 as low as B pieces. Subsequently, coring was carried out.
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process five wafers and as a result 60 substrates were obtained. A large
‘nunber of substrates were obtained in a 15 short period of tinme wthout
chi ppi ng or danage-on the.- surface thereof caused by the cullet. Exanple 3
Apart fromsetting the mnimumw dth dl to be eight 20 tinmes the wafer
t hi ckness and | eaving the grind stone supply speed at its regular speed,
processing was carried out in the sane nanner as in Exanple 1. The Cull et
which was the |eftover wafer was left in one piece w thout damage.
However, the nunber of doughnut-shaped annul ar substrates obtai ned was 25
as |low as 8 pieces. Subsequently, coring was carried out. 19 It took 370
m nut es t dtpreo&ss 70 winwiker soapdtoassad tesvel wad@rssebhdt Bat @sreeuet 40
obt ai ned. The obtai ned substrates did not have chipping or damage on the
surf ace t sabetf atausee ey oblitainedl.l eThe Soloapasdt swestxatpsedddApsrt from
setting the mnimumwdth dl to 0.5 tinmes the wafer thickness, processing
was carri @dveuchipptihe sameamageneth ahei Bubfanpl ehtrebdlie caukkdt byhitsl was
the leftover 10 wafer was danaged and scattered. Renoving the damaged
cullet, colileg¢.was continued. It took 560 mnutes to process five wafers
and as a result 60 substrates were obtained. However,

5

Comparative Example 1

Apart from setting the minimum width dl1 to 0.5 times
the wafer thickness, processing was carried out in the same
manner as in Example 1. The cullet which was the leftover
10 wafer was damaged and scattered. Removing the damaged cullet,
coring was continued. It took 560 minutes to process five
wafers and as a result 60 substrates were cobtained. However,
substrates were also scratched during breakage of the cullet

so that only 40 substrates could actually be used.

15
As given above, it has been found that the cullet
remains in one piece and the substrates efficiently obfained
when the minimum width is set at 2.5 times to 5 times the
thickness of the wafer for cup grinding processing.
20

Example 4

A 200 mm diameter wafer was obtained from the large
diameter monocrystalline silicon rod 1. Twelve doughnut-
shaped annular substrates 3 having a diameter of 48 mm and an

25 inner diameter of 12 mm were obtained with a YAG laser

20



substrates were al so scratched during breakage of the cullet so that only
40 substrates could actually be used. 15 As given above, it has been found
that the cullet renmains in one piece and the substrates efficiently
obtained when the mnimumwdth is set at 2.5 tinmes to 5 tines the

t hi ckness of the wafer for cup grinding processing. 20 Exanple 4 A 200 nm
di aneter wafer was obtained fromthe |arge dianeter nonocrystalline
silicon rod 1. Twel ve doughnut- shaped annul ar substrates 3 having a

di ameter of 48 mmand an 25 inner dianeter of 12 mmwere obtained with a
YAG | aser 20 processing device. At this time, the mnimumw dth dl between

the doughgyi-Shaped Angylar SHOSLLALesiNEs 8L o hfu LW g8, the vaf er

t hi ckness. The cul Fet Irch was eftover ~wafer was i'n one piece

Wi thout - dagRQgenStRSCAUERhhYLIsHAbERIANARIRE! LOLURAarLL {00k pLOpLeS to

process five wafers and”as a result ubstrates were obtarned. arge
e of P CHLRRRE BRSSO PR el 0 M
5 wafer was left in one piece without damage. Subsequently
5 coring was performed. It took 50 minutes to process five

wafers and as a result 60 substrates were obtained. A large

number of substrates were obtained in a short period of time

without chipping or damage on the surface thereof caused by

the cullet.

10
Example 5

A 200 mm diameter wafer was obtained from the large
diameter monocrystalline silicon rod. Thirty doughnut-shaped
annular substrates having an outer diameter of 26 mm and an

15 inner diameter of -7 mm were obtained with a YAG laser
processing device. At this time, the minimum width dl
between the doughnut-shaped annular substrates was set to
three times the wafer thickness. The cullet which was the
leftover wafer was left in one piece without damage.

20 Subsequently coring was performed. It took 60 minutes to
process five wafers 2 and as a result 150 substrates were
obtained. A large number of substrates were obtained in a
short period of time without chipping or damage on the
surface thereof caused by the cullet.

25
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A 200 mm di aneter wafer was obtained fromthe |large dianeter
nonocrystalline silicon rod. Thirty doughnut-shaped annular substrates
havi ng an outer diameter of 26 nmand an 15 inner dianeter of -7 mm were
obtained with a YAG | aser processing device. At this tine, the mninmm

wi dth dIl  between the doughnut-shaped annul ar substrates-was set to three
times the wafer thickness. The cutlet which was the |eftover wafer was

|l eft in one piece without damage. 20 Subsequently coring was perfornmed. It
took 60 minutes to process five wafers 2 and as a result 150 substrates
were obtained. A large nunber of substrates were obtained in a short

peri od ofﬂ@%§?3@t¢out chi ppi ng or damage on the surface thereof caused by

the Qull et anple 6 Apart fromsetting the minimumwdth dl to be
1.2 times the wafet tfﬂ*oﬁlk@%%%ln@r Q6@S &iliMd @S wS&ithl 89 eut pkn 1t he tﬁﬁgé _

manner as in Exanple 5. The cullet which was the | eftover 5 waf er in
one pi ece tiid Mﬁeﬂmneﬁwswgﬁr@omw catas REIAA Med trld daek 70

m nutes to process five waf er's and result 180 substrates were
obt ai ned. Iréﬂrﬁrg%tsﬂlirip%rxa@cfé)les%bs'['i‘ﬁbeéu‘l!’?lé% Rt ahndsi fhe iag%veff' od of

time without chipping or danage on the surface thereof cause he 10

GQullets wafer left in one piece without damage. Subsequently coring
was performed. It took 70 minutes to process five wafers and
as a result 180 substrates were obtained. A large number of
substrates were obtained in a short period of time without

chipping or damage on the surface thereof caused by the

10 cullet.

Comparative Example 2
Apart fromlcarrying out coring by cup grinder,

processing was carried out in the same manner as in Example 5.
15 A 200 mm diameter wafer was obtained from a large diameter

monocrystalline silicon rod. An attempt was made to obtain

30 doughnut-shaped annular substrates having -a diameter of 26

mm and an inner diameter of 7 mm with a cup grinder, however

the wafer was damaged and scattered, and none could be

20 obtained.

Comparative Example 3

Apart from setting the minimum width dl to be 0.5 times
the wafer thickness, processing was carried out in the same

25 manner as in Example 5. One portion of the cullet that was
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Conparative Exanple 2 Apart fromcarrying out coring by cup grinder,
processing was carried out in the sanme manner as in Exanple 5. 15 A 200
nmrdi amet er waf er was obtained froma |arge dianeter nonocrystalline silicon
rod. An attenpt was nmade to obtain 30 doughnut-shaped annul ar substrates-
having -a dianmeter of 26 nmmand an inner diameter of 7 nmwth a cup
grinder, however the wafer was danaged and scattered, and none could be 20
obt ai ned. Conparative Exanple 3 Apart fromsetting the mnimnumw dth dl to
be 0.5 tines the wafer thickness, processing was carried out in the sane
25 manner as in Exanple 5. One portion of the cullet that was 22 the

| ef tover vafen sesowammgetr RRPWAG gé&? daergsdngukhet daméSEHnQUW@§

subsequently carried out. It took 100 mnutes to “process waf ers and as a

resul t 20Qonibsd Rl SN RNRANEAINIQG r r IRVRUA! tﬂaetélzlizsﬁbétﬁ&g%é@ to

scratched when the cullets were 5 damaged so that only 140 substratés coul d

be actual Iprdisass INEedhe JADIFRIM Wi dladd sifds @ R lw r% %bf?tabl'nfé%s

t he waf er thlckness for the |aser cutting as given above, has been

found t hatydusren! ltate rRMH YRS W&QI%@%& %enlq;h%ul&%fdﬂlaett%s
even nore eff|C|entIy obtai ned. Exanple 7 A wafer having a diameter of 200

nm wassobtRimefbd rfMthat only 140 substrates could be actually used.

When the minimum width dl is set to be 1 to 2.5 times
the wafer thickness for the laser cutting as given above, it
has been found that the cullet remains in one piece and the

10 substrates can be even more efficiently obtained.

Example 7

A wafer having a diameter of 200 mm was obtained from a
large diameter monocrystalline silicon rod. Eleven doughnut-

15 shaped annular substrates having an outer diameter of 48 mm
and an inner diameter of 12 mm were obtained with a water jet
processing device using garnet particles #220. At this time,
the minimum width dl between the doughnut-shaped annular
substrates was set to be three times the wafer thickness.

20 The cullet which was the leftover wafer was left in one piece
without damage. Subseguently, it took 40 minutes for coring
to process five wafers and as a result 55 substrates were
obtained. A large number of substrates were obtained in a
short period of time without chipping or damage on the

25 surface thereof caused by the cullet.
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| arge di aneter nonocrystalline silicon rod. Eleven doughnut- 15 shaped
annul ar substrates having an outer dianeter of 48 nmand an inner dianeter
of 12 mmwere obtained with a water jet processing device using garnet
particles #220. At this time, the mninmumw dth dl between the
doughnut - shaped annul ar substrates was set to be three tines the wafer
t hi ckness. 20 The cullet which was the |leftover wafer was left in one piece
wi t hout damage. Subsequently, it took 40 mnutes for coring to process
five wafers and as a result 55 substrates were obtained. A |arge nunber of
substrates were obtained in a short period of tinme w thout chipping or
damage on the 25 surface thereof caused by the cullet. 23 Exanple 8 Apart
fromsetting the mnimnumwi dth dl to be 1.2 tines the wafer thickness,
processin rgied out in the same 5 nmanner as in Exanple 7. The
cul | et mh?%%ﬁgﬁggéﬁe | eftover wafer, left in one piece wthout damage.
Subsequent | vy, I (g : .U i Pk s i fer ] s a
result 60 subst?g%%ggdgﬁﬂygﬁﬁgﬁﬁgdgh% %gﬁaé nuﬁ%%&%b 1 é&bg?rgfgs%agfg
obt ai ned i T ' e i-ppi .danege t he
th SR GO R Mol G0 SHLANG AT 1 s

surface thereof caused by t onpar ative anpl e’ 4 art from
setting the Ady mun W Edhfflid O PS5 LhA®® which was the leftover

wafer, left in one piece without damage. Subsequently,

coring required 45 minutes to process five wafers and as a

result 60 substrates were obtained. A large number of

substrates were obtained in a short period of time without
10 chipping or damage on the surface thereof caused by the

cullet.

Comparative Example 4

Apart from setting the minimum width dl to be 0.5 times
15 the wafer thickness, processing was carried out in the same
manner as in Example 7. A portion of the cullet which was
the leftover wafer was damaged. Removing the broken cullet
and continuing coring, 56 substrates were obtained from
processing five wafers in 60 minutes. Substrates were also
20 scratched when the cullets were damaged, so only 50 could

actually be used.

It was found that when the minimum width dl is set by
water jet cutting to be 1 to 2.5 times the wafer thickness as

25 given above, the cullet remains in one piece and the
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15 the wafer thickness, processing was carried out in the sanme manner as
in Exanple 7. A portion of the cullet which was the |eftover wafer was
damaged. Renoving the broken cullet and continuing coring, 56 substrates
were obtained from processing five wafers in 60 m nutes. Substrates were
al so 20 scratched when the cullets were damaged, so only 50 could actually
be used. It was found that when the mninumw dth dl is set by water jet
cutting to be 1 to 2.5 tines the wafer thickness as 25 given above, the
cullet remains in one piece and the 24 substrates can be even nore
efficiently obtained. 25 CLAIM5S 1. A nethod for manufacturing a substrate
for a  Magslkics ateSOLAnNG Rt Mohe oFeiRadneagbiehigaqa step of coring
for obtaining a plurality of doughnut-shaped substraies having an outer

di ameter of at nost 55 mmfrom a nonocrystalline silicon wafer having a

di aneter of at |east 150 nmand at nost 300 mm wherein the coring is
performed such that a | eftover wafer excluding the plurality of substrates
cored remains in one piece. 2. The nethod for nmanufacturing a substrate
for a magnetic recording nediumaccording to claiml,
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wherein in said step of coring, the coring is performed such that a m ni nrum
wi dth of a surf-ace of said I|eftover wafer after the plurality of
substrates are cored is 1 to 5 tines the thickness-of said wafer. 3. The
met hod for manufacturing a substrate for a nagnetic recordi ng medi um
according to claim2, wherein in said step of coring, the coring is
performed using a laser cutting or a water jet cutting such that said

m ni mum wi dth of said surface of said leftover wafer is 1.5 to 2.5 tines
the thickness of the wafer. 26

CLAIMS

1. A method for manufacturing a substrate for a
magnetic recording medium, the method comprising:

a step of coring for obtaining a plurality of
doughnut-shaped substrates having an outer diameter of at
most 55 mm from a monocrystalline silicon wafer having a
diameter of at least 150 mm and at most 300 mm,

wherein the coring is performed such that a leftover
wafer excluding the plurality of substrates cored remains
in one piece.

2. The method for manufacturing a substrate for a
magnetic recording medium according to claim 1,

wherein in said step of coring, the coring is
performed such that a minimum width of a surface of said
leftover wafer after the plurality of substrates are cored
is 1 to 5 times the thickness of said wafer.

3. The method for manufacturing a substrate for a
magnetic recording medium according to claim 2,

wherein in said step of coring, the coring is
performed using a laser cutting or a water jet cutting such
that said minimum width of said surface of said leftover

wafer is 1.5 to 2.5 times the thickness of the wafer.
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