TI TLE OF THE | NNVENTI ON SUBSTRATE FOR MAGNETI C RECORDI NG MEDI UM METHOD FOR
MANUFACTURI NG THE SAME AND MAGNETI C RECORDI NG MEDI UM BACKGROUND OF THE
INVENTION 1. Field of the invention The invention relates to a recording
medi um substrate for nmagnetic recording, and nore specifically to a
recordi ng nmedi um substrate for nmagnetic recording which is optimal as a
smal | dianeter substrate preferably having a dianeter not nore than 65 nmm
and nore preferably having a dianmeter not nore than 50 nm 2. Description
of the related art The increase in recording density (surface density) of
magneti c recordi ng has been extrenely rapid, the rapid increase over these’

past 10 yé&addEa@¥addFEnd NNYENTAGNuUsIy at yearly rates of 50 to 200% At the
mass production |level, products with 70 Goits/inch2 are shipped, while

surface recor dPHESEBASEL FEB MAGNETRCgREFORRANE| MEDEOM GOMESHPRCHQR  have
been reported at the | aboratory level. Surface recording densities at the
mass pr odfENUSARUTENENGe dHEe SHYRI ANDo MAGNESY Ce REGERDENE MERTIUMr of a 3.5"
HDD (3. 5 inch), and corresponds to 40 CGoytes per single platter of a 2.5"
HDD. At these recording volunes, installation of single platter recording

medi a gives a sufficient volune for use in an 1
BACKGROUND OF THE INVENTION

1. Field of the invention

The invention relates to a recording medium substrate
for magnetic recording, and more specifically to a
recording medium substrate for magnetic recording which is
optimal as a small diameter substrate preferably having a
diameter not more than 65 mm and more preferably having a
diameter not more than 50 mm.
2. Description of the related art

The increase in recording density (surface density) of
magnetic recording has been extremely rapid, the ;apid
increase over these past 10 years advancing continuously at
yearly rates of 50 to 200%. At the mass production levei,
products with 70 Gbits/inch®? are shipped, while surface
recording densities twice higher, namely 160 Gbits/inch?,
have been reported at the laboratory level. Surface
recording densities at the mass production level correspond
to 80 Gbytes per one platter of a 3.5" HDD (3. 5 inch), ahd
corresponds to 40 Gbytes per single platter of a 2.5" HDD.

At these recording volumes, installation of single platter

recording media gives a sufficlent volume for use in an
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ordi nary desk top personal conputer (equipped with a 3.5" HDD) or a |aptop
personal conputer (equipped with a 2.5" HDD). It is expected that
recording densities will also continue to inprove in the future. However,
conventional horizontal nagnetic recording nmethods are approaching their
thermal fluctuation recording limt. Thus, when recording densities of 100
Qoit/inch2 to 200 Ghit/inch2 are reached, it is believed that it wll be
repl aced by perpendi cular magnetic recording. At the present tine it is
not certain what the recording limt of perpendicular nmagnetic recording
will be, but it is believed that 1000 Goit/inch2 (1 Tbit/inch2) is
achi evabl erdihagedesky ey perisoghl cempndemg (dgnsbpedswatb achiéVed, it
will be possible to obtain a recording volune of 600 to 700 Gohytes per
single pH®DYeproh d2ptsP EBDsoasli computery (kigkébpetihat thuah2aslar ge
volume wll not be fully utilized by ordinary personal conputer use,
recor di ngB®Pdi-a having a dianeter smaller than 2.5" are gradually coning
into use. Typically, there are substrates of 1.8" or 1", and 1.3" HDDs was
al so sold in thétpast expppsedf thet wecerthag @énkhaveevewylinmalbocapacities
at the present tinme, however if magnetic recording densities increase in
t he futur €ontthadeate. mpHDPe Ana ther Sufiare . coiputeer ( peonvent bohal i n a
| apt op) can ensure a sufficient
horizontal magnetic recording methods are approaching their
thermal fluctuation recording limit. Thus, when recording
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
what the recording limit of perpendicular magnetic
recording will be, but it is believed that 1000 Gbit/inch?
(1 Tbit/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 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 into use. Typically, there are substrates
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 i1f magnetic recording densities

increase in the future, then a 1.8" HDD in a personal

computer (particularly in a laptop) can ensure a sufficient
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2 recording volune. Furthernore, the recording volune of a 1" HDDis in
the order of 1 to 4 Goyte at the present, however if the volune was
several tines larger, many possibilities for a w de range of nobile uses
woul d enmerge, not limted just to digital cameras and the |ike, but also
for personal conmputers and digital video caneras, information termnals,
hand hel d nmusic devices and nobil e phones for exanple. Snmall dianeter
HDDs, small dianeter recording nedia and substrates having dianmeter of not
nore than 2" offer promsing applications in the future. As a substrate
for the recording nmediumof a HDD, Al alloy substrates are nmainly used for
3.5" substPEPESINGh VP UGl asEUEERREPaFes BRe RAFrArgingedofwre 205"a Hobs.
There is a__high possibility of HDDs in nobile applications, such as in

| apt op comput é%s,l%r &06 PirR§racdhdcke BebhySe ﬁﬁetgéswl@ismcy bpwadea | oss
fron1scratch%%§to the recordi ng medi umor the head resulting from head

col I'i si onlits tgr yelumenwas sevappd tdigcedarfetheBanyePreeibhaisiesne to
use very hard gl.ass substrates, Consequently, there is also a large

possi bi | | ©P%t ﬁag’laea§§ngﬁb§tfr BPEd 1 [yseg| y@Uﬁéi gBedgei nneallindicgdet er
substrates of not nore than 2". However, because snmall di aneter substrates
of not gP8aTerCt RAFiralafampgrs ¢ngs&de Alksni Petappepcipronsrsoandck

resi stance is of greater inportance than for 2.5"
computers and digital video cameras, information terminals,

hand held music devices and mobile phones for example.
Small diameter HDDs, small 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
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 HDDs in mobile applications, such as in
laptop computers, receiving a shock. Because the
possibility of data loss from Scrétches to the recérding
medium or the 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".

However, because small diameter substrates of not
greater than 2" are mainly used in mobile applicafions,
shock resistance is of greater importance than for 2.5"

substrates mounted in laptop computers. PFurthermore, from
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substrates mounted in |aptop conputers. Furthernore, from3 the need for
the snmaller size, there is a demand for nmaking all parts including the
substrate smaller and thinner. A thickness of 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 required of such small dianeter
substrates, the demand is for substrates which are easily fabricated,
whi ch have a high Young's nodulus and which have sufficient strength even
though thin. @ ass substrates have'a nunber of problens on these points.
First, when the board thickness of the crystalline glass substrate which
i s actual IBheugedd Forottheosamaliar s0.2635 tihmret He ¥odeglandniidal makisg
insufficient and resonance frequencies exist in the practical rotating
regi on durdildg Pardsatingd uddogs dédpge mubstat 6 sndilflfeircaing ttdisiniem.domn
further than this. Furthernore, although glass base plates are already
used as sUbsickaess Wt Fhe 2 Suedgate tioerd 8s demaadgel tintati $sdi fficul t
to fabricate glass conpositions which are any thinner than this, as
demanded &YeDbhiaser phanedheBdodiide mof stthainsiaridt the ckeesssarfy the adj ust
the thickness by |ap-grinding fromthe 0.8 nmrange down to the 0.5 nm
range or &ven a&aterhi Bupstaothpr ebercdbicabions requieadesfpsockss
costs and process tinme because the polishing tine for w dth adjustnent
becones Vém@lﬂomgameter substrates, the demand is for substrates

which are easily fabricated, which have a high Young's

modulus and which have 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 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 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-grinding from the 0.8 mm range down to the

0.5 mm range or even thinner. This is not preferable as it

increases 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
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Furthernore, the glass substrate is naturally a non- conductor, so there is
the problemof charge up on the 4 substrate when making filnms by
sputtering. Thus, it is necessary to insert a netal filmbuffer between
the substrate and the magnetic filmin order to ensure favorable contact
with the magnetic film Basically, these technical problens have been
sol ved, however this is one reason why it is difficult to use gl ass
substrates in a sputter filmform ng process. Because of this, it would be
ideal if it were possible to confer conductivity to the substrate, however
this is difficult wth glass substrates. Just as gl ass substrates are
mai nl y usedibstaration whesl makdbis ,fiAmsaldo\smuttistriatees @hasconpl egel y
unsuitable for nobile applications. It was stated previously that the
har dness dfeqdssasubsta ditsdars isnsueftfalcifdiim Weffars degulestr athe stiffness is
al so insufficient, the only way to ensure that resonance frequencies are
above t he sagtaidatreotand rihea egignetiis ti imcdreaseldrhed kingkress. Thus, it is
not possible to consider it as a candidate substrate for nobile
appl i cat i disvoralblentmmitcfctotwiarh duies tnidgrted: isubisitinat eBabaval beentheseposed,
such as sapphire glass, SiC substrates, engineering plastic substrates,
car bon subistatatiawmlamtathend iHeere hmeev evo fveain tHuavesteanddrid dwalomat i ons of
strength,

reason why it is difficult to use glass substrates in a

sputter film forming 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 completely unsuitable for
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 frequencies are above the actual
rotating regién is to increase the thickness. Thus, it is
not possible to 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, cost, surface smoothness and compatibility
for film deposition and the like, all are inadequate as

substitute substrates for small diameter substrates.
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processability, cost, surface snoothness and conpatibility for film
deposition and the like, all are inadequate as substitute substrates for
smal | diameter substrates. 5 Use of a Si nonocrystalline substrate has been
proposed as a HDD recording filmsubstrate (Japanese Patent Provisional
Publication No.6-176339/1994). A Si nonocrystalline substrate is superior
as the HDD substrate because of its excellent substrate snoothness,
environnmental stability and reliability, and because its stiffness is also
conparatively high when conpared to a glass substrates. Differing froma
gl ass substrate, it has at |east the_ conductivity of a sem -conductor.
Furthermore, bHE8USE Pt StsmgeAeFHFfplihaecasbsthateahasgokan waf er

i ncl udes P—tﬁpe or N--type dopant, the conductivity is even higher.
ConsequenPFPPOSREr 85i & HOPpresPrefingt i idRasybstgataur Taganpaet Brtenkm
formation_as with glass_substrates, and_ it is possible to sputter a netal
film di reEEPYiGAPHhEUBLicathens ¥oe 6-RUPBREYHIPE) -bekalSse it has favorabl e
thermal conductivity, the substrate is easily heated, film formation is
possi bl e @9€ﬁc§ﬂsﬁﬁéﬁ1P€nﬁébé$ﬁﬁé§ aBoversgaocr afdthe HBDeguvbbkeatky suited
to the sputter filmformng _process. Si nonocrystalline substrates for
seni-condEEFSPsel@fuéésaﬁécﬁﬁé§n5r§H9§é§35§ waPeiEbnR&si ng a di aneter of 100

mmto 300 nm, A .
environmental stability and reliability, and because its

stiffness is also comparatively high when compared to a
glass substrates. Differing from a glass substrate, it has
at least the conductivity of a semi-conductor. Furthermore,
because it is generally the case that a reqular wafer
includes P-type or N-type dopant, the conductivity is even
higher. Consequently, there is no problem with charge—up
during sputter film 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
condﬁdtivity, the substrate is easily heatéd, film
formation is possible even at high temperatures above 300°C
and it is excellently 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

However, it is currently difficult to obtain a small

diameter wafer having a diameter of not more than 100 mm.
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SUMVARY OF THE | NVENTI ON However, it is currently difficult to obtain a
smal | dianeter wafer having a dianeter of not nore than 100 nm 6
Consequently, it is practical to cut out the desired small dianeter
substrate by coring froma 6" or 8" wafer, which 1is currently in nost
common use. However, because the price of sem -conductor grade S
nmonocrystalline substrate is expensive, it is at a noticeabl e di sadvant age
conpared to the glass base plates or the Al base plates froma cost
aspect. The invention provides a substrate for a nmagnetic recording
medium preferably a small dianmeter substrate having a dianeter of
pr ef er abl Fonsedwsng liyhan t65 snpramiiealptef enabbytnaohendeeitrbdnsh@1mm whi ch
is advantageous with regard to physical properties and cost. The invention
provi des &dlameserasebbéragenrbynebiréngr écomdang™medi M waifsg, awhich
monocrystal line silicon wafer which has been heated and/or etched at |east
once. Thelin¢dnriednlal 4o posti desmanmeskod Howevenuflaetansagtha Sedsd rat e
for a magnetic recording nmedium the nethod conprising a step of coring,
wher ei n aofl gealrcpndiictdoughade- Shapedosubstraiéachaubsgraneouter di aneter
of not nore than 65 nmand a preferable inner dianeter of not nore than
20mm a nexeepréier ablte lisnaér adnametenbdt ditadvertage compared to

the glass base plates or the Al base plates from a cost

aspect.

The invention provides a substrate for a magnetic
recording medium, preferably a small diameter substrate
having a diameter of preferably not more than 65 mm, more
preferably not more than 50 mm, which is advantageous with
regard to physical properties and cost.

The invention provides a substrate for a magnetic
recording medium using a monocrystalline silicon wafer
which has beeq_heated and/or etched at least once.

The invention also provides a method for manufacturing
a substrate for a magnetic recording medium, the method
comprising a step of coring, wherein a plurality of
doughnut-shaped substrates having an outer diameter of not
more than 65 mm and a preferable inner diameter of not more
than 20mm, a more preferable inner diameter of not more
than 12mm, are obtained by coring of a monocrystalline
silicon wafer having a diameter of at least 150 mm and at

most 300 mm which has undergone heating and/or etching at

least once. The method may preferably further comprise a
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than 12mm are obtained by coring of a nonocrystalline silicon wafer
havi ng a dianeter of at |east 150 mmand at nobst 300 nm whi ch has
under gone heating and/or etching at |east once. The nethod nmay preferably
further conprise a 7 step of chanfering wherein edges of inner and outer
circunferential faces of said doughnut-shaped substrate are renoved; and a
step of circunferential face-polishing wherein the chanfered inner and
outer circunferential faces are polished (or ground). The nethod may
preferably conprise a step of |apping wherein 10 mto 100 mis renoved by
polishing (or grinding) froma surface of the nonocrystalline silicon
waf er or tSterdedy Shrapad whenledtr atdge sprodf émalelry ahelf oueeer after the
step of coring. The step of |apping nmay be conprised, for exanple,
pr ef er abl F1Fergyie nemd istleFasfesc orfi w@idbeowgdmutthehapeds sobsteartiengrand
chanfering, between the steps of chanfering and circunferential
f ace- pol i EMAFedr aalk & stiep sifepisfcunderemtfieie fuicek-pbadehpaki shi ng. The
step of lapping may be conprised nore preferably before the step of
coring, béhgaedn Fdeschpnisirechamneri rgdant ter cirtentetrieal-ibacEaces
polishing, or after the step of circunferential face- polishing. According
to the ing&st iPodisded |{ogoyneomodr.ysThel nachodubsyratefésapipvi ded that is
appropriate for a substrate

comprise a step of lapping wherein 10 pum to 100 um is

removed by polishing (or grinding) from a surface of the
monocrystalline silicon wafer or the doughnut-shaped
substrate, preferably before or after the step of coring.
The step of lapping may be comprised, for example,
preferably before the step of coring, between the steps of
coring and chamfering, between the steps of chamfering and
circumferential face-polishing, or after the step of
circumferential face-polishing. The step of lapping may be
compfised more preferably before the step of coring,
between the steps of chamfering and circumferential face-
polishing, or after the step of circumferential face-
polishing.

According to the invention, a silicon monocrystalline
substrate is provided that is appropriate for a substrate
for a HDD magnetic recording medium. The substrate is
advantageous from the aspect of physical properties and

cost.

BRIEF DESCRIPTION OF THE DRAWING




for a HDD magnetic recording medium The substrate is advantageous from

t he aspect of physical properties and cost. BRI EF DESCRI PTI ON OF THE
DRAWNG 8 FIG 1 shows a schene of one exanple for producing a substrate
for a HDD nagnetic recording nmedium using a silicon nonocrystalline wafer
as a base plate. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
invention relates to a substrate for a HDD nmagnetic recordi ng nedi um
conprising a Si nonocrystalline substrate having a dianmeter of not nore
than 65 nm (the dianeter described here is the nom nal dianeter) which is
fabricated by a coring process froma silicon nonocrystalline wafer which
has under gone t HeiGrall tsheatsmentschemed/odr cgtec ixagpdie Ifeasprodoeingnd a

met hod for rmanufacturing the same. FIG 1 shows a schene of one exanple
for produciWftrataibiny s ¢0bmagyrHDD erenprettdine amddiung  nedingna usi ng a
silicon nonocrystalline wafer as a base plate. A nonocrystalline silicon
rod 1 is s1iildetPn anprasgiisa idvinor Mestett |ane Sidsecqiamf.ers 2 having a

di aneter of 200 mm and cored to obtain doughnut-shaped wafers 3 having an
outer diameter of 65 mm According to a nethod disclosed in Japanese

Pat ent Provi sional Publication No. 10-334461/ 1998,
DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention relates to a substrate for a HDD
magnetic recording medium comprising a Si monocrystalline
substrate having a diameter of not more than 65 mm (the
diameter described here is the nominal diameter) which is
fabricated by a coring process from a silicon
monocrystalline wafer which has undergone thermal treatment.
and/or etching at least once; and a method for
manufacturing the same.

FIG. 1 shows a scheme of one example for producing a
sutbstrate for a‘HDD magnetic recording medium, using a
silicon monocrystalline wafer as a base piaté.

A monocrystalline silicon rod 1 is sliced to produce
monocrystalline silicon wafers 2 having a diameter of 200
mm and cored to obtain doughnut-shaped wafers 3 having an
outer diameter of 65 mm. According to a method disclosed in
Japanese Patent Provisional Publication No. 10-334461/1998,
seven cores of HDD substrates having a diameter of 65mm can
be obtained from a 200 mm monocrystalline silicon wafer.
The edges of inner and outer circumferential faces of the

doughnut-shaped substrate 3 may be preferably removed and
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seven cores of HDD substrates having a dianmeter of 65mm can be obtai ned
‘froma 200 mm nonocrystalline silicon wafer. The edges of inner and outer
circunferential faces of the doughnut-shaped substrate 3 nay be preferably
renoved and 9 the circunferential faces are polished. Subsequently, the
smal | diameter substrate nmay be produced typically by a step of alkal
etching, a step of polishing both surfaces and a step of washing. A step
of lapping for grinding off preferably 10 mto 100 pm of the surface of
t he nonocrystalline silicon wafer or the doughnut-shaped substrate may be
conprised before or after the step of coring, for exanple before the step
of coringhebetimeenfehnenstep dhceser amg andishedst ehilfequdranter ittge bet ween
the step of chanfering and the step of circunferential face-polishing, or
after thessiwép- dfiameirrusfibstntical mbgcbepplpdhirad. tThicalép bfy happi ng may
be nore preferably conprised before the step of coring, between the step
of chanf esitey afidaflkelsdt epcbiingei rcafrker efit pal iEhtrgpbbtkhesngfaoesafter the
step of ~circunferential face-polishing. The nonocrystalline silicon wafer
used in thadseeptep ofowambimgy preferably have a surface orientation of (1
0 0), an outer dianeter of at |least 150 nmand at nost 300 mm and have a
t hi ckness of 0.4 shepoof happimgefpreteialiygOoffmpreferably 10 um to

100 pm of the surface of the monocrystalline silicon wafer

or the doughnut-shaped substrate may be comprised before or

after the step of coring, for example before the step of

coring, 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

more preferably comprised before the step of coring,

between the step of chamfering and the step of

circumferential face-polishing, or after the step of

circumferential face-polishing.

The monocrystailine silicon wafer used in the step of

coring may preferably have a surface orientation of (1 0 0),

an outer diameter of at least 150 mm and at most 300 mm and

have a thickness of 0.4 mm to 1 mm {(more preferably 0.7 mm

or less).

Semiconductor grade silicon monocrystalline wafers
(prime wafers) are very expensive, so if a 65 mm diameter

substrate is fabricated using a monocrystalline base plate,

it will cost from a few times closely to ten times the cost
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or less). Sem conductor grade silicon nonocrystalline wafers (prine
waf ers) are very expensive, so if a 65 nmdianeter substrate is fabricated
usi ng a nonocrystalline base plate, it will cost froma fewtinmes closely
to ten tinmes the cost 10 of a glass substrate. No matter how nuch better
the characteristic properties of the silicon nonocrystalline substrate
are, just this cost difference alone nakes it difficult to put these to
practical use. On the other hand, a silicon nonocrystalline nonitor wafer
of the same dianeter is used for the purpose of nonitoring the steps in
the sem conductor |1 C process. The ratio of nonitor wafers to prine wafers
may appr oadhalglaswhenbstartieng Ho neat teanedermsclbsheat € orthea process
thereof. Although the quality of nonitor wafers is not inferior to that
of the pricheraatersdstikeprapersliieghtlfy threspénsonemoblsergbtabnihar waf ers
in the manufacturing process of sem conductor ICs is unavoidable, it is
di fficult substiseteherdesiined tbhilsecost théfeubatrat@ésnenmaikbstiates for
HDDs, and there is no big cost reduction even at the price of the base
pl at es. | digddicuilan toopprti rbewaf &éos paadtivailt asewaf ers, dummy wafers (or
recycled wafers) are used as the Si  nonocrystalline substrate in the
sem conduct or | Gnpkbeessher hand, a silicon monocrystalline monitor
wafer of the same diameter is used for the purpose of
monitoring the steps in the semiconductor IC process. The
ratio of monitor wafers to prime wafers may approach 1:1
when starting a new diameter substrate or a process thereof.
Although the quality of monitor wafers is not inferior to
that of the prime wafers, they are slightly inexpensive.
Use of monitor wafers in the manufacturing process of
semiconductor ICs is unavoidable, it is difficult to use
the desired number of the substrates in substrates for HDDs,
and there is no big cost reduction even at the price of the
base plates.

In addition to prime wafers and monitor wafers, dummy
wafers (or recycled wafers) are used as the Si
monocrystalline substrate in the semiconductor IC process.
Dummy wafers are re-used at least once for the purpose of
checking or investigating the process. Monitor wafers which

7 have been used once and which have had their oxide layer or
metal layer scraped off are recycled wafers. Although

obvious, the price of substrates is in the sequence of

prime wafers > monitor wafers > recycled wafers. Recycled
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Dunmy wafers are re-used at | east once for the purpose of checking or
investigating the process. Mnitor wafers which have been used once and
whi ch have had their oxide layer or netal |ayer scraped off are recycled
waf ers. Al though obvious, the price of substrates is in the sequence of
prime wafers > nonitor wafers > recycled wafers. Recycled 11 wafers are
ordinarily used at |east once, up to the order of 5to 6 tinmes, and the
vari ety of adherent filns on the upper surface is polished off each tine
they are used. Because the recycled wafer is gradually ground away, it
beconmes thinner by an order of 10 umto 100 pmw th each use. Because
recycl ed waffers \fiec o ugivertiddoms echiatndeastitang e, stuigndar ¢hehipckleess val ue
beconme unsuitable for the purpose of checking the process, they are

di sposed &ff Wi tisot timashendudhe Theretar @ fa agiyeireny dfi lssapdatde

t hi cknesses, but generally they may be di scarded once their thickness
reaches 0UPR®H tSolTaEamhsordldssiedBeddfusache higicedhwaf ers asedused many
times over, they experience a variety of steps in the sem conduct or
process. BeMERUdMY edysd®ds eadaah iwafgmadaladd vagoeungs awayar iiét y of
thermal histories, various types of ion inplantations, dopants and

el ect ri calbacegicst difdereandit ke lorkexr iof e pme toudOi pablveé thoeadde uise .sol ar

battery applications and the like so that it is usually discarded.
Because recycled wafers which have become thinner than a

standard thickness value become unsuitable for the purpose
of checking the process, they are disposed of without
further use. There are a variety of standard thicknesses,
but generally they may be discarded once their thickness
reaches 0.7 mm to 0.5 mm or less.

Because recycled wafers are used many times over, they
experience a variety of steps in the semiconductor process.
Consequently, because each wafer also acquires a variety of
thermal histories, wvarious types of ion implantations,
dopants and eiectrical resistances and the like, it-become
unsuitable for use in solar battery applications and the
like so that it is usually discarded.

In silicon monocrystalline substrates for HDDs, the
thermal history of the monocrystalline wafer base plate, or
the type of dopants used or the like are not important.
Irrespective of N-types or P-types, as long as it has at
least the canductivity of a semiconductor it is applicable.

It is important that it is a monocrystal which has no grain

boundary on the polished face. As a HDD substrate, the
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In silicon nonocrystalline substrates for HDDs, the thermal history of the
nonocrystalline wafer base plate, or the type of dopants used or the |ike
are not inportant. Irrespective of N-types or P-types, as long as it has
at least the conductivity of a semiconductor it is applicable. It is
inportant that it is a nonocrystal which has no grain boundary on the
polished face. As a HDD substrate, the 12 inportant points are surface
snoot hness after polishing, and the strength required for the substrate.
There is no change to the fact that recycled wafers are still silicon
nonocrystals, so there is absolutely no problemw th surface snoothness
after pol i¥HGH2 %W%WI%W%@“M%@W@Q ®¢ldshiagst once,

t he substrat tre y be reduced due to crystal defects or

dislocatiéﬂgféﬁ1 ﬁ§g§¥5ﬁﬁb negvgiredf oy thie solosdaedecheBhereniernocr acks

when the HDD substrate is processed However, it has been found that as
Png%é" r,rtL“se deStotthal fecuc ek vafisss: ate stifldcsildgonhe

long as t

contrary the stre t.h of t he substrate becones stronger. The reason for
this is nfPEILaHS & GheTgndeard saaitelyi ssobreBlery gdnhl i nks with one
portion of t |I|con and behaves as a supporting nmenber. Thus, it is
possi bl e % %h%%%% SSe &fde&d RRAfieS Navi ng | ess than a predet er mi ned

t hi ckness as a relatlvely | ow cost_ HDD_base_ substrate.
Because recycled wafers have been heated at least once,

the substrate strength may be reduced due to crystal
defects or dislocations at the atomic level, or by micro-
scratches or micro-cracks when the HDD subetrate is
processed. However, it has been found that as long as these
defects do not exist at the substrate surface, on the
contrary the strength of the substrate becomes stronger.
The reason for this is not clear, however it appears that
dissolved oxygen links with one portion of the silicon and
behaves as a supporting member. Thus, it is possible to use
discerded recycled wafegs having less than a predetermined
thickness as a relatively low cost HDD base substrate.

The invention provides a method for manufacturing a
substrate for a magnetic recording medium comprising a step
of coring wherein a plurality of doughnut-shaped substrates
having an outer diameter of not more than 65 mm are
obtained by coring of a monocrystalline silicon wafer
having a diameter of at least 150 mm and at most 300 mm
which has undergone heating and/or etching at least once

before, and preferably, a step of chamfering of the inner
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The invention provides a nmethod for manufacturing a substrate for a
‘magnetic recordi ng medi um conprising a step of coring wherein a plurality
of doughnut - shaped substrates having an outer dianmeter of not nore than 65
nm ar e obtai ned by coring of a nonocrystalline silicon wafer having a

di anmeter of at |east 150 nm and at nost 300 mm which has undergone heating
and/ or etching at |east once before, and preferably, a step of chanfering
of the inner 13 and outer circunferential faces of the doughnut-shaped
substrate and a step of circunferential face-polishing. The nonocrystalline
silicon wafer having a diameter of at |east 150 mm and at nost 300 mm

whi ch has GYdite CHEAMGRFeHdiar facan mf dihe sesohawde shebede i ncl udes
recycl ed waf.ers and used nonitor_ wafers, exclqdin%_prine waf ers. The
monocr yst at4 He a9 iah et i AR IaTRagorde Taseapiold sitingeast once
may include, for _exanple, wafers that have been heat treated (for exanple
at 400 to 13500 PEn@enosL YsdRiltldhanaridrisonawa frar 8r¥ingae Hiwachesnokeat
treated at_|_east tvgce as recycled wafers. A nonocrystalline silicon wafer
whi ch has andé&ad > G thidiy At mesh tam Wi o dlasdancdersensnl e waf er s
t hat haver'u d,erggone various types of etching once in the sem conductor
nmanuf act ur %?&Jﬁf s TR aafaast ggwe before includes

recycled wafers and used monitor wafers, excluding prime
wafers.

The monocrystalline silicon wafer which has undergone
heating at least once may include, for example, wafers that
have been heat treated (for example at 400 to 1350°C) once
as monitor wafers, and wafers that have been heat treated
at least twice as recycled wafers.

A monocrystalline silicon wafer which has undergone
etching at least once, may include for example wafers that
have undergone various types of etching once in the
semiconductor ﬁénufacturing process as monitor wafers; and
wafers that have been etched at least twice as a recycled
wafer.

In the step of coring, a plurality of substrates
having an outer diameter of not more than 60 mm can be
obtained from a monocrystalline silicon wafer having a
diameter of at least 150 mm and at most 300 mm, using for
example cup grinder processing, laser processing with a CO,
laser or a YAG laser or the like, water jet processing

using high pressure water mixed with abrasive material, or
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waf ers that have been etched at least twice as a recycled wafer. In the
step of coring, a plurality of substrates having an outer dianeter of not
nore than 60 nm can be obtained froma nonocrystalline silicon wafer
having a dianeter of at |east 150 nmand at nost 300 nm wusing for
exanpl e cup grinder processing, |aser processing with a CO2 | aser or a
YAG | aser or the |like, water jet processing using high pressure water

m xed with abrasive material, or 14 blast processing. The step of coring
may conprise outer dianeter coring (outer circunferential coring) and
inner dianeter coring (inner circunferential coring). In the case of cup
gri nder m@ﬁﬁﬁﬁnﬂﬁfCQ%s%%@ be nore efficient to carry out the outer

di aneter coring followi ng the inner dianmeter coring, wherein the inner

di anmeter core p&ft iS6FR STuSOFIRY PaoICEMPEMST hSUE eFubiingietrs earéndcori ng.

It is because, for, e only the material that has passed a
predet er mi &4 ‘?%scﬁéiﬁ‘%“}i%%rt@alt HOGiAEr afihrisinar damatercavmadsubj ect ed
to the outer dianmeter coring process. However, the reverse sequence of

procedur e f%P%ﬂ%uFlﬁﬁﬂﬂﬁqﬂ%? ¥%kd¥§ﬂﬁ§ito the invention, it is preferable

to al so prOV|de a step of lapping to polish off 10 mto 100 m for
In the case o cup grinder processing, it may be more

efficient to carry out the outer diameter coring following
the inner diameter coring, wherein the inner diameter core
portion is used as a hold-down hole during the outer coring.
It is because, for example, only the material that has
passed a predetermined inspection after the inner diameter
coring can be subjected to the outer diameter coring

process. However, the reverse sequence of procedure is also
possible.

According to the invention, it is preferable to also
provide a step of lappipg to polish off 10 um to 100 pm, for
example before or after the step of coring of the fecycled
wafer. The step of lapping after the sfep of coring ﬁay be
provided, for example, 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 provided preferably between the step of chamfering and
the step of circumferential face-polishing, or after the
step of circumferential face-polishing.

It is mostly possible to remove pits and defects from
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exanpl e before or after the step of coring of the recycled wafer. The step
of lapping after the step of coring may be provided, for exanple, between
the step of coring and the step of chanfering, between the step of
chanfering and the step of circunferential face-polishing, or after the
step of circunferential face-polishing. The step of |apping may be

provi ded preferably between the step of chanfering and the step of
circunferential face-polishing, or after the step of circunferenti al
face-polishing. It is nostly possible to renbve pits and defects from 15
the surface of the wafer base plate in the |apping step. It has been found
that if tEiStEIacE 9df dbes Waferablase: plgde rl@rrrtgl@d,lapﬁéng sgepe effect on
substrate_strength. Defects and pits originating fromthe various
senicondu@@érbeﬁPoé€§§€%t@ﬁ&e#éoﬁgeb?lﬁﬁeaP@b@@ﬁ@Gtﬁaﬁéﬁ abéectnfbred to a
portion extrenmely close to the surface, so these can be nostly renoved by
| appi ng ak&PoVedm t&er60 igmner rfifiket omr padstrRte chirekasbs obeBe@d®d mm
monitor wafer i.s 0.835 mm and the thickness of a discarded recycled wafer
is 0.6 t&06 Pihh OBddted inFe Tscandhed vERilOKMFe SeTérondestam substrate is
0.635 mm it is desirable that the HDD substrate of the invention is
appl i ed t BTOFESISSS IRCETongubdt tacedesvcAed mafert paR 6snfaneRutoher nor e,

according to the inventiogon, there is a
portion extremely close to the surface, so these can be

mostly removed by lapping away 10 um to 100 pum off the
surface. The thickness of a 200 mm monitor wafer is 0.835
mm, and the thickness of a discarded recycled wafer is 0.6
to 0.7 mm. Because the standard thickness of a 65 mm
substrate is 0.635 mm, it is desirable that the HDD
substrate of the invention is applied to small diameter
substrates of not more than 65 mm.

Furthermore, according to the invention, there is a
reason why the layer tq_be polished off for the removal of
defects can be comparatively thin. Althoﬁghra HDD substrate
uses both surfaces, a semiconductor wafer basically uses
only a single surface. Accordingly, a rear surface gets by
without undergoing various processes (other than heating).
Consequently, damage to the rear surface is comparatively
light so that it is possible to concentrate on removal of
defects from the used surface of the recycled wafer. The
majority of defects which cause a loss of strength are
removable by lapping 10 to 100 um. However, it could be a

problem if crystal defects or dislocations (the defect
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reason why the layer to be polished off for the renoval of defects can be
conparatively thin. Although a HDD substrate wuses both surfaces, a
sem conductor wafer basically uses only a single surface. Accordingly, a
rear surface gets by w thout undergoi ng various processes (other than
heating). Consequently, damage to the rear surface is conparatively |I|ight
so that it is possible to concentrate on renoval of defects fromthe used
surface of the recycled wafer. The nmjority of defects which cause a | oss
of strength are renovable by lapping 10 to 100 m However, it could be a
problemif crystal defects or dislocations (the defect 16 frequenc IS
gr eat er tﬁﬁﬁq%ﬁnFNelBrgﬁ%aﬁﬁ¥eF§aBrlPhEhﬁlRé}meeW@g%rﬁgoﬁﬁthenlth% i nterna
portion agg % on surfaces. After polishing both surfaces of the etched
waf er fol FOWFRGPICBEFRGD HE?e%?Eeéﬂa%h@°§E%PﬁcéEp%¥rt%% $PDfacdstrate for
cau5|ng Egoble of decreased substrate strength can be renoved on basis
i nspecftbRToPO Héhh?ahp9 Bi FrefacesnpinblestFhedsvafrncEolivieing obl em
|s with defects mg exi st on the circunferential faces. In the
fabricati 6R*6P9th %EEF%U%%tF%?esgﬁgﬂﬁeﬁnoﬁlEPe HDD gsulpeprate chanf eri ng of
the inner and.outer cunferential faces and a step of the
ci rcunf er EALPARY Faﬁéoéé?msﬁfnﬁeﬁEQaB%dpﬁﬁbﬁﬁéﬂt%f%%?e%%Ehs@e@ ¢ coring of

t he recycled waf er base glate
emoved on basis of inspection of the highly mirror

finished surfaces. Hence, the problem is with defects which
exist on the circumferential faces.

In the fabrication of the HDD substrate shown in FIG.
1, a step of chamfering of the inner and outer
circumferential faces and a step of the circumferential
face-polishing may be provided after the step of coring of
the recycled wafer base plate.

The angle and dimensions for the chamfering may be for
the most part restricted to standard dimensions. When prime
wafers or monitof wafers are used“as the base plate, fhe
cﬁamfering can result in a finished product. However, when
using the recycled wafers of the invention as the base
Plates, internal defects and the like which appear on the
circumferential faces may work to cause a reduction in
substrate strength. The circumferential face means the
inner or outer circumferential lateral surface of the
doughnut-shaped substrate. Defects which appear on the
circumferential faces after the chamfering become a problem

because they may become starting points of substrate
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The angl e and di nensions for the chanfering may be for the nost part
restricted to standard di nensions. Wien prinme wafers or nonitor wafers are
used as the base plate, the chanfering can result in a finished product.
However, when wusing the recycled wafers of the invention as the base

pl ates, internal defects and the |ike which appear on the circunferenti al
faces may work to cause a reduction in substrate strength. The
circunferential face means the inner or outer circunferential |ateral
surface of the doughnut-shaped substrate. Defects which appear on the
circunferential faces after the chanfering become a problem because they
may beconB8€8FAREEAG poi IRV ing bhe aten 7 ate stenestinn. diRrtovitdichg t he step
for renoving distorted |ayers by etching after the step of circunferenti al
face- pol -8HFRE P¥I £EGRHBIt AEterephef sERANPEr FhgCunfierenvéal ofacehave found
that the substrate strength at_a |level equivalent to that of nonitor

waf ers caRCbé&SBhBHr gléoWanawkhBA G5PRgOEeEhanEariager thasénpeatess After
the step of circunferential face-polishing, or after the step of |apping

f ol | owi nghtgHe §pepdofhat; Fbanﬁébégra‘ae sheenpbhi ahi aglevelnay be preferabl e
that the substrate undergoes further steps including a step of alkal

et ching, 898L¥plertpbPi ERRRgOfhEOBpEEE WAGerswern kerensesedfever substrate

t hat has been al kal i -etched, and
when using recycled wafer base plates.

After the step of circumferential face-polishing, or
after the step of'iappiﬂg following 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 polishing the upper and lower
surfaces of the substrate that has been alkali-etched, and
a subseéuent step of washing.

The step of alkali etching for removing the
deformations caused by the steps of lapping and of
circﬁmférential face—polishing, may be carriéd out by
dipping in a 2 to 60 weight % aqueous solution of sodium
hydroxide at 40 to 60°C for example.

The step of polishing the upper and lower faces of the
alkali-etched substrate can be carried out favorably in a
method known in the art. For example, a substrate mounted
in a carrier between an upper plate and a lower plate are
clasped, rotated and pélished with colloidal silica as the
polishing particles.

The step of washing can be carried out by brush
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a subsequent step of washing. The step of alkali etching for renoving the
def ormati ons caused by the steps of |apping and of <circunferenti al
face-polishing, may be carried out by dipping ina 2 to 60 weight %
aqueous solution of sodium hydroxide at 40 to 60' C for exanple. The step
of polishing the upper and | ower faces of the alkali-etched substrate can
be carried out favorably in a nethod known in the art. For exanple, a
substrate nounted in a carrier between an upper plate and a | ower plate
are clasped, rotated and polished with colloidal silica as the polishing
articles. The step of washing can be carried out by brush 1B washing
gnd/or a (SRR ARy rh@'&ﬁé%j@%%z¥QE§HngaN§F@H &% ad&pd isendyPananwhi ch

is known in.the art, The substrate for g magnetic recordi ng nedi um of the
i nvention a&&rﬁpﬁéﬂﬂt&é’rﬂed“ﬁ cﬁ“héss WRay-a %z? @ tventional substrate. For
exanpl e, a soft gnetic |layer. and a recqording |ayer can be disposed on
the substrate sgggsSP%S%Eé%ﬁsgﬂraé QaﬁgﬁﬁéﬁdF@GPgﬂlﬁﬂgﬁéﬁﬂémrééoghﬁng

medi um Taq igﬁﬁfase adhesion of the soft magnetic |ayer a priner |ayer

can be forMEFPHGY FBE P8 MoFd ek ot enSGae @Y gger. CANFEHLaONRYe | ayer

and a Iubriigtin Iay%r can be_ fornmed_above the recording_| ayer.
substrate. or exXample, a soft magnetic layer and a

recording layer can be disposed on the substrate so as to
be used as a perpendicular magnetic recording medium. To
increase adhesion of the soft magnetic layer a primer layer
can be formed prior to forming the soft magnetic layer.

A protective layer and a lubricating layer can be

formed above the recording layer.

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

An overview of examples is given below.

A silicoﬁ monocrystalline Wéfer has surface
orientation of (100) and a diameter of 200 mm. The silicon
monocrystalline wafer which has been heated and/or etched
in a semiconductor IC process or the like, is lapped for
removing 10 um to 100 um using abrasive particles so that
pits and defects are removed. Next, doughnut-shaped
circular substrates having an outer diameter of not more
than 65 mm are cut out from the wafer by laser light from a

laser light generating device, forming a plurality of

substrates. Next, the edges of the inner and outer
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The invention wll be explained based on exanpl es bel ow, however the
invention is not limted to them An overview of exanples is given below A
silicon nonocrystalline wafer has surface orientation of (100) and a

di aneter of 200 mm The silicon nonocrystalline wafer which has been
heated and/or etched in a sem conductor |1C process or the like, is |apped
for renoving 10 mto 100 musing abrasive particles so that pits and
defects are renoved. Next, doughnut-shaped circular substrates having an
outer diameter of not nore than 65 nmmare cut out fromthe wafer by |aser
light from.a . laser |i.ght generating device, formng a plurgljty of
sugstrateg}r e eﬁgl%ggg C6f Phe ™ néP‘gﬁ a&ﬁﬁeﬁr%QrﬁﬁPgﬁaféyeﬁtiaI f aces

of the subst.rates are noved by a ri ndstone. The, upper. and | ower faces
of the suﬁé?f%sbogﬁé Eﬁ?igﬂ%ﬁra??érgavﬁ5|%ag?éh? gty WE£%¥?EFcﬁ%ﬁred

Substrate r.e,obt ained. _Final.l ol i shin terial, that . has adhered to

t he subst éj'fiés’lhsed£ &F%\%d ailr]fa'?ﬁe\égtcgldngf Somgg’%l%ngkgodﬁﬁéfeﬂr oduction of the
substrate | aonpl et ed. mple .1 A_waf havi a. t hickness of 0.61 nm and
an outsid5U%ﬁ&§%gF@ragﬁ gé%aﬁﬁ1 ic lﬂagigeeﬁoggﬁ?%ﬁﬁeﬂFY%Fh%%t??@tup to
1000C four__tinmes was ed. . After renoval of 50

by | appi.ng.
doughnut - SFEp & <§rﬁgbR&fQEEbEFpéFgaﬁgvﬁﬁgrngVEd inPthe $tepPBE"d" @

washing so that production of the substrate is completed.

Example 1

A wafer having a thickness of 0.61 mm and an outside
diameter of 200 mm which had been subjected to heating up
to 1000°C four times was prepared. After removal of 50 um
by lapping, a doughnut-shaped circular substrate having a
diameter of 48 mm and an inner diameter of 12 mm was
obtained by a YAG laser processing device. Next, the edges
of the inner and outer circumferential faces of the
substrate were removed bfra grindstone (diamond) and the
circumferential faces were polished. After alkali etchiné
in a 50 wt% NaOH solution at 50°C for 20 minutes, both
surfaces of the substrate were polished with 5 wt%
colloidal silica until the mirror surface appears. Next,
the polishing material and the like which adhered to the
substrate was removed in the step of washing so that the
magnetic recording medium substrate was obtained.

Compressive destructive strength was measured by mounting

the substrate for magnetic recording medium on a circle end

20



di ameter of 48 nmm and an inner dianeter of 12 nmwas obtained by a YAG

| aser processing device. Next, the edges of the inner and outer
circunferential faces of the substrate were renoved by a grindstone
(dianond) and the circunferential faces were polished. After alkal
etching in a 50 w % NaOH sol ution at 50C for 20 mnutes, both surfaces of
the substrate were polished wwth 5 wt% colloidal silica until the mrror
surface appears. Next, the polishing naterial and the |ike which adhered
to the substrate was renoved in the step of washing so that the nagnetic
recordi ng di glsub trat% was .obt ai ned.. Conpressive destructive_strength
was measuf daby nBnftAget EhePsBBst PARELREr 2nanBli €1 7REERAEI A RBHLum on a
circle end_20.0of a 4 di anet er, pi pe, .placing a 30 mm di aneter Zr bal

on the su8§tSgﬁesggﬁgﬁggheBSBHFthSfC?HéeﬁiBg gﬁ@ B4BFENENE 2A8489fRom t op
of the ball to_.the substra usi load cell. It was 500 N fqor average
of five s&ﬁﬁgegFoﬁxzﬁBIszkﬁﬁagﬁggrgﬁ1gﬁ?aﬁﬁpﬁﬁrFB? FenBYi Agl2d8 gm

St rengt h W83 Tnoabbr s 700 leFR 0 REF 72 HVbr Sges oTENEVES - sanpl es.  Exampl e 3
A waf er having a thickness of 0.55 nmand an outside
Example 2
Apart from a lapping for removing 100 pm, processing
was the same as in Example 1. When compressive destructive
strength was measured, it was 550 N for average of five

samples.

Example 3

A wafer having a thickness of 0.55 mm and an outside
diameter of 200 mm which had been heated up to 1000°C six
times and etched four times was prepared. After removal of
100 um by lapping, a doughnut-shaped circular substrate
having a diameter of 26 mm and an inner diameter of 7 mm
was obtained by a YAG laser processing device. Next, the
edges of the inner and outer circumferential faces of the
substrate were removed with a grindstone (diamond). After
inner and outer circumferential face-polishing and alkali-
etching in a 50 wt% NaOH solution at 50°C for 20 minutes,
both surfaces of the substrate were polished with 5 wt%
colloidal silica until the mirror surface appears. Next,

the polishing material and the like which adhered to the
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di aneter of 200 mm whi ch had been heated up to 1000C six tinmes and etched
four times was prepared. After renoval of 100 gm by |apping, a
doughnut - shaped circul ar substrate having a dianmeter of 26 nm and an i nner
dianeter. of 7 nm was obtained by a YAG | aser processing device. Next, the
edges of the inner and outer circunferential faces of the substrate were
renmoved with a grindstone (dianond). After inner and outer circunferenti al
face-polishing and alkali- etching in a 50 wt% NaCOH sol ution at 50C for 20
m nutes, both surfaces of the substrate were polished with 5 wt%
colloidal silica until the mrraqr rface appears. Next, the polishing

mat eri al QHbSFﬁétFiWéswﬁﬁgﬁvgdhéFe oStRE 91 washirgt §owk8aterBfed in the
step of washin o that the substrate for a netic recordi ng nedi um was
obt ai ned. s’ﬁgét%c‘%ﬁprfé’ﬁiaVE‘aEE‘?t%rlﬁ:ctrie\‘Fé’rgthQn&gﬁ%MsWﬁ§a§91t€-élnﬁa- nothR i ng
the substrate for .a n%ti c . .recordi n% rTEdi um obtai ned on a 20 nmm di aneter
pi pe, and “&MPANGCHY ©a rCH I Fetéreiothalps BRastEeAnRYr torPELRFer ent i al
side. It s 70.N for average of five sanples. Cbgparative_Exanple 1A
waf er havihg &UPRICERLEs SOt Wﬁ%l&nﬁeﬁggéﬁnﬁa@e AYR GREBLGEAeCRedt i ng or
et chi ng repared. After |apping for adjusting the thickness and

sur f ace &?@h%ma%ﬁggﬁ5§rp§FHQﬂ a 3%5SGGHH t AshEpBF SLARGESRr ¢hbbeltate

on its inner circumferential side. It was 70 N for average

of five samples.

Comparative Example 1

A wafer having a thickness of 0.74 mm and which had
not undergone heating or etching was prepared. After
lapping for adjusting the thickness and surface with
abrasive particles, a doughnut-shaped circular substrate
having a diameter of 48 mm and an inner diameter of 12 mm
was obtained by a YAG laser processing device. Next, the
edges of the inner and outér circumferential faces of the
substrate were removed with a grindstone (diamond). After
inner and outer circumferential face-polishing and alkali
etching in a 50 wt% NaOH scolution at 50°C for 20 minutes,
both surfaces of the substrate were polished with 5 wt$
col;oidal silica until the mirror surface appears. Next,
the polishing material and the like which adhered to the
substrate were removed in the step of washing so that the
substrate for a magnetic recording medium was obtained. The

compressive destructive strength was measured by mounting
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having a dianeter of 48 mmand an inner dianmeter of 12 mm was obtained by
a YAG | aser processing device. Next, the edges of the inner and outer
circunferential faces of the substrate were renoved with a grindstone
(dianond). After inner and outer circunferential face-polishing and al kali
etching in a 50 wt % NaCH solution at 50C for 20 m nutes, both surfaces of
the substrate were polished wwth 5 wt% colloidal silica until the mrror
surface appears. Next, the polishing naterial and the |ike which adhered
to the substrate were renoved in the step of washing so that the

destr ot Vi ST EE el e R BB TS HF 23S MG UBL e ae XD e
magnetic r um.on a 45 nn1 d| ter a ging a 30 mm
di amet er iﬁcabﬁdc: orﬁEdeel[s | nnearrrca}nr %ag%et dZvFa N for

aver age of rative rt from rocessing to a
doughnut - h ape q%%% C[%m%? ]asdlcgarxr‘epgrt BIFS%%Maﬁara VPRhAEP Bfaneter
of 7 mm Ii% ﬁ; Jas t he sane as Conparative Exanple 1. The

conpressi ve destr i'Ve strength was neasured by nounting the substrate
for a magnetic recording mediumon a 20 mm dianeter pipe, and arranging a

10 mm di aneter Zr ball on its inner circunferential side. It was 50 N for

average ofCom.paJ:ative Example 2

Apart from processing to a doughnut-shaped substrate
having a diameter of 26 mm and an inner diameter of 7 mm,
processing was the same as Comparative Example 1. The
compressive destructive strength was measured by mounting
the substrate for a magnetic recording medium on a 20 mm
diameter pipe, and arranging a 10 mm diaméter Zr ball on
its inner circumferential side. It was 50 N for average of

five samples.

As given above, it has been found that high strength
can be obtained at favorable efficiency when the substrate
for a magnetic recording medium is fabricated using a wafer

which has undergone heating and/or etching.
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five sanples. As given above, it has been found that high strength can be
obt ai ned at favorable efficiency when the substrate for a nagnetic
recording mediumis fabricated using a wafer which has undergone heati ng
and/ or etching. 23 CLAIMS 1. A substrate for a nmagnetic recordi ng nmedi um
conprising a nonocrystalline silicon wafer which has been heated and/or
etched at | east once before. 2. A nethod for manufacturing a substrate for
a nmagnetic recording medium the nethod conprising: a step of coring for
obtaining a plurality of doughnut-shaped substrates having an outer

di anmeter efai@ls nore than 65 mmfrom a nonocrystalline silicon wafer
having a diamster of at |east 150 mm and at nobst 300 nm whi ch has

under gone heating and/ or etching at |east once. 3. The nethod for

manuf acturing a substrate for a magnetic recording medi um according to

claim2. furiner scupkebie .o beRagheP1aherkan hor nkgonK o edges of

i nner and outer crrcunferentla aces of sai oug substrat e;

a step Of BBl I&nglhoag@t&&h' 3! 89 11 Q0nP Qi3RI i1 chPRaE"BELRT ed 1 nner
heated and/or etched at least once before.

2. 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 not
more than 65 mm from a monocrystalline silicon wafer having
a diameter of at least 150 mm and at most 300 mm which has
undergone heating and/or etching at least once.

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

a step of chamferiné for reﬁoving edges of inner and
outer circumferential faces of said doughnut-shaped
substrate;

a step of circumferential face-polishing for polishing
the chamfered inner and outer circumferential faces; and

a step of lapping for removing 10 pm to 100 um by
grinding from a surface of the monocrystalline silicon
wafer or the doughnut-shaped substrate, before the step of
coring, or between the steps of coring and chamfering, or

between the steps of chamfering and circumferential face-
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a step of lapping for renoving 10 pmto 100 pmby grinding froma surface
of the nonocrystalline silicon wafer or the doughnut-shaped substrate,
before the step of <coring, or between the steps of coring and chanfering,
or between the steps of chanfering and circunferential face 24 polishing,
or after the step of circunferential face- polishing. 4. The nethod for
manuf acturing a substrate for a nagnetic recordi ng nmedium according to
claim2 or claim3 wherein said nonocrystalline silicon wafer used in said
step of coring has a surface orientation of (1 0 0) and a thickness of not

nore than Q 5. The neth for man facturi a ub trate for a

nmagneti c Pecorgghg midi & t§5c§g8| §§SPo° gﬁﬁng%gﬁﬁpﬁéP EBRFFi sing after
sai d steppg %hr énferentlal face- pollshing, or after said step of |apping
perfornmed a #t aid step of circunferential face-polishing: a step of

| kal i - et ching,th te t hi f f th
a kzll-Stﬁhgzg‘lsuEg?‘r’%%%B% naos Beblsdis lg?ges”%p%m%‘é; g an

perpendi cylap TRINGLES LERY" %{ea%uﬂ?%t:%%‘r 2B k3! 2ai R o2 RERRI§ OF clarm

wherein said monocrystalline silicon wafer used in said
step of coring has a surface orientation of (1 0 0) and a
thickness of not more than 0.7 mm.

5. The method for manufacturing a substrate for a
magnetic recording medium according to claim 3, further
comprising after said step of circumferential face-
polishing, or after said step of lapping performed after
sald step of circumferential face-polishing:

a step of alkali-etching the substrate;

a step of polishing both surfaces of the alkali-etched
substrate; and

| a subsequent step of washing.
6. A perpendicular magnetic recording medium comprising

said substrate of claim 1.
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