; e3e\ f\ bbcddeOBf 6xf Tf| 21 MASTER DI SC AND METHOD FOR MANUFACTURI NG _MAGNETI C
DI SC USI NG THE SAME 5 TECHNI CAL FI ELD The present invention relates to a
master disc used for transcription of magnetic information in a nagnetic
disc serving as a slave disc and a nagnetic di sc manufactured by using this-
master disc. 10 BACKGROUND ART At preser?t, magnetic recording reproduction
devi ces are designed to have higher recording density in or yaye a
| arge capacity with a small size. In the field of a hard di mmwmmmmwch
is a typical nagnetic 15 recordi ngDEECREYFIQONN devi ce, a devicg flgying an
areal recording density of nore than 3@its/in2 (4.65Mits/ mR) 1's already
commerci alized, and such a rapid progress in the technol ogy can be observed
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20 As the technical backgmﬁgﬁﬁé@ﬂsgﬁﬁgl\lgﬁﬁﬁngw recordi ng density,
there abe inprovenents in the performance of a magnetic recordi ng nedi um
and a headﬁeﬂylcgg&?qggﬁs wel | as inprovenents in the |inear recording
density achi eved by e appearance of a new signal processing node such as
a partial responddie preseph mventiongglategto panpsies discusedfpp sragzscription
I nt ent i onalgdfynfErdticinfenfatial® I a A SAStIETERE sbRtifE a1 0e discldir] Al me of
wavef or m e%al | zt?t@%n conduct ed . for avoidin ap gﬁtersynbo.l i nterference
when the i F & Etpred py; wsipg ¢ Tt his node is
characi@rized in that the deterioration of a bit error rate can be
prevent ed c]]ggéﬁ(?ﬁommvent I onal peak detection 30 or an integral
detection. Tn recent 'years, however, in addition to the appearance of such
a signal processidgprasent, mpgnetic reeording reprodugtion deavicesharesdesigaed to
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ratio. On the othe urther inprovenent in the

r hand, al qn
per f or manc o5 ¥ 8%@%@%’9*% X ¥eq1§- cone, a track 5 pitch is expected
to rea@0 the subrcrthie techgdcdlnbhtlegroaad fort wnhabling such higher recording

density, there are improvements in the performance of a magnetic recording

- medium and a head-disc interface as well as improvements in the linear
recording density achieved by the appearance of a new signal processing
mode such as a partial response.

25 Here, the partial response is a mode of intentionally providing a
known intersymbol interference at the time of waveform equalization
conducted for avoiding an intersymbol interference when the linear recording
density is increased, and this mode is characterized in that the deterioration
of a bit error rate can be prevented compared to a conventional peak detection

30 or an integral detection.

In recent years, however, in addition to the appearance of such a
signal processing mode, the main factor for improving the surface recording
density is that the tendency toward an increase in the track density is
significantly exceeding the tendency toward an increase in the linear

35 recording density. This is due to the fact that a magneto-resistive type head,
which has excellent reproduction output performance compared to a
conventional inductive type magnetic head, has come into practical use. At
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For a magnetic head to scan such narrow tracks accurately and to reproduce
signals at ‘a~high S/Nratio, the tracking servo technology of the magnetic
head plays an inportant role. As for such tracking servo technol ogy of
present hard disc drives, for exanple, "Yamaguchi: High 10 precision servo
technol ogy of a magnetic disc device, Jougnal of Japan Society of Applied
Magnetite, Vaol. 20, No. 3, p. 771 (1996)" discloses the content thereof in
detail. According to this docunent, recording tracks are forned in circular
manner on a [ Tou d within a revolution of the disc, that is, within
an angl e of ﬂ?%gégggéi?%ets, 2° SPRgnercializagion: of the magnetgaresistivepdatiesitypd 5
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the rel ative novdhethernfore, NBigidet ikFe N : netie recording nmedi um
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tinme is requi [\ie or tf)e bt ePbr ety dird Workshopt o Japdm\Boeipty el on.
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t he preforé}_fp1 ler_eﬁordl % area for Teco Hbc TRQrateq y d?l\ﬁ,éwalﬂngach as
the servo i gnap ’fn??e Y9 dxackngedordingodevieel datledne seivos bkl wiiter 1h3C
needs to beervedigred forTtracking! ehe a8dbda8 iHENLGR: Nas higher recording density,
t he anountglgdk gigg{ml‘%ct grgé@; eﬁgaggd&fﬁﬁ t ga&f@@%@a?ﬁ’édﬁ*%f@%ﬂmmeor di ng
is increased,. and a.large arnoh Y thgeintEingicomagnetior héwat inédrpotdtede i s a
tendegcy figgide W&g’ﬁé‘(&c disc nediumto 25 becone smaller in dianeter, but

t he d8fand for IIar gRiddicaset i f. 3.5 inches and 5 inches also is
still gregf tﬁ’ﬁ .1 h&: recca)?%i ﬁl‘ie %g&c??aﬁ ﬁgcgﬁdéﬁgi’§ Perigemed; by amecisely of
signal s ;E?dr Be b%%%f%m‘@rfgt the dntrinsic magmetit head %do'i‘ﬁélaﬁ%&:(i'nsi $het Ihe )
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spaci ng between the magnetic head and the magnetic recordi ng nedium and
due to a broadening of a recording magnetic field caused by the pol e shape
of the tip of the magnetic head, the magnetic transition |acks in sharpness
in the track edge portion of the recorded preformat signals.




35 Sincé the recording by a magnetic head basically is a linear recording
—achi eved by the relative novenent of -anmagnetic head and a nmagnetic o

recordi ng medium a certain anount of spacing nust be provided between the

4 magnetic head and the magnetic recording nmediumin view of the

performance of the interface between the gragnhetic head and the magnetic

recordi ng medi um Mbreover, due to the construction of the present nmagnetic

head provided with two elenents for perform ng recording and 5 reproduction

separately, a le width.on the trailjing edge side of a recording gap
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ransition lacks in sharpness in the track edge portion of the recorded
preformat signals.

35 Since the recording by a magnetic head basically is a linear recording
achieved by the relative movement of a magnetic head and a magnetic
recording medium, a certain amount of spacing must be provided between the




FIG 10 is a partial perspective view showi ng the configuration of a
conventional master disc—provided with the array of the ferromagnetic thin
filmse 22 as nmentioned above. 25 is a |land portion provided on the naster
disc, which is configured to be joined with the surface of a magnetic disc
when 20 the magnetic disc is contacted clpsely therewith. Mreover, an
array pattern portion 24 of the ferromagnetic thin films is distributed on
the surface of the land portion 25. 26 is a concave portion having a

predet erm n%i dlftfere |n |l evel with the land portion 25. FIG 11 is a
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7 Wth reference to FIG 16, the problens of conducting a magnetic
transcriptiron—in the magnetic disc 27 by using the-conventional master disc
23 descri bed above will be explained. In FIG 16, 39 is a vacuum punp for
emtting the air present between the magnetic disc 27 and the master disc-
23. 5 In the conventional master disc 23§ as shown in FI-<G 11, the concave
portion 26 extending radially fromthe central portion of the master disc
23 is closed in front of the peripheral end portion of the magnetic -di sc
27. Here, in the area, where e concave, portion 26 is present, the negatlve
pressure due to tHEoTdRg, ke pﬁWpCQQteF‘;fr g’&ﬁlqséé by thee sgpcwc@ubbm@qnm By the
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di sturbed, and a magnetic transcription of the information according to the
-~—array of the ferromagnetic thin filns_in the master disc 23 is not S
performed correctly in the magnetic disc 27. In other words, since the
internal circunferential edge 58a and the 25 peripheral edge 58b of the
magnet+c disc 27 are not included in thegforeign material detection range
57, even when the foreign material is present in these edge areas, the
magnetic disc 27 passed the foreign material inspection, so that
transcription failure occurred frequently in the internal circunferenti al
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The quality of signals recorded in the magnetic disc 27 by such a
magnetic transcription is determined by the distance between the
ferromagnetic thin film 22 and the surface of the magnetic disc 27 at the time

35 when a transcription magnetic field is applied. That is, the quality is
determined by how well the master disc 23 and the magnetic disc 27 are -
joined together.




magneti c disc when the magnetic disc is overlapped on the principal plane.
Furthernore, it is preferable that the dianeter of the master-disc is

| arger than that of the nmagnetic disc. In the above-rrientioned naster
disc, it is preferable that the 5 difference in |evel between the |and
portion and the concave portion-+is in thg range between 3 m croneters—-and
100 mcroneters, and it is nore preferable that the difference in level is
in the range between 3 m'croneters and 50 microneters. In the
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case where t ntio mast er di
of a master® Coﬁﬁ? ri’(?r% wag ghPre &S@I thatt ths nrebabilisy eoft CﬁWéEt i on.
transcnptlon v81gnal failure is high when a transcription is conducted. '
20 Furthermore, a magnetic head and a magnetic disc in a hard disc

drive have a gap of several nanometers, so that the presence of a minute
foreign material on the magnetic disc poses a problem. Therefore, the
process of manufacturing a magnetic disc includes the step of inspecting for
foreign materials on a magnetic disc.

25 This inspection generally is conducted by the method shown in FIG.
17. In FIG. 17, 53 is a laser beam emitted on the surface of the magnetic
disc 27; 54 is a regular reflection component of the laser beam 53 reflected on
the magnetic disc 27; and 55 is a reflected scattered light scattered by a
foreign material on the magnetic disc 27. Conventionally, the reflected

30 * scattered light 55 scattered by a foreign material is detected by a detector 56
for judging whether a foreign material is present on the magnetic disc 27 or
not.

However, in an internal circumferential edge 58a and a peripheral
edge 58b of the magnetic disc 27 shown in FIG. 18, the laser beam 53 is likely

356  to reflect irregularly, and even if there is no foreign material, the reflected
scattered light 55 enters the detector 56 and leads the detector 56 to misjudge
that a foreign material is present. Therefore, conventionally, as shown in




FIG 7 is an explanatory diagram schematically show ng a magnetic 5
transcri pti on—net hod using the above-nentioned master disc. FIG 8 is an
expl anat ory di agram showi ng one exanple of a nmagnetic - servo pattern of a
conventional hard disc. FIG 9 is a partial cross-sectional view show ng
the configuration of-a conventional mastgr disc. 10 FIG 10 is a parti al
perspective view of a conventional master disc. FIG 11 is a plan view of a
conventional master disc. FIG 12 is an explanatory di agram showi ng one

step of a efjdc transcriptio sing a conventional master disc. FIG 13
i s an expl m{]'oi it %‘Fn‘%gmaﬁg‘&]%tﬁﬁ@%rraﬁlg@&%m daet 1sdefiesmingd @si smed
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magnet i zat i [ accor t 0\t he ,st ep,shown i.n :
i s OB Seorr Y htinfee) STLRARE Hrd REr A otiaes 1o rbrsHow TR
di sc accor dlistance friom sthep penipherah ddge. 58B8. (Rhekally Bétwerar(.tmph agnd or y
di agr angschesgiphcal |y showi ng a magnetic transcription using a conventional

master disc. Fl 17 is an explapatory diagram schenatically show ng the
state of a forei &Mh%@ﬁh%n handput the mannfapiaring precess of agmagoetis diss, a

convent | onahoagiebl eirdiuafforedtia|dge Bhd or A FHRYREAN Sfife BEMIAATHORYE: N0
the range qf a foreign erial inspectiqn 1 n, the manufactur|ng process of
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e N R A e o e
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the sulPace of MG g FiHdf ¢h6 WRReb"Br TRAGGHIRe o (Gandetbin B The e
concave porRagRetic disei27cem vehick gugh tanforeignsmaterial isfattachedngst slowd s, and
al so that FRPaLs s/the YR¢AInOWAER B TAefP mdddfial 59 is attached on the
magnetic disc 27, the surface of the master disc 23 and the surface of the
magnetic disc 27 cannot be joined together and are separated. In such
20 portions, the magnetic field on the surface of the magnetic disc 27 is
disturbed, and a magnetic transcription of the information according to the
array of the ferromagnetic thin films in the master disc 23 is not performed
correctly in the magnetic disc 27. '
In other words, since the internal circumferential edge 58a and the
25  peripheral edge 58b of the magnetic disc 27 are not included in the foreign
material detection range 57, even when the foreign material is present in
these edge areas, the magnetic disc 27 passed the foreign material inspection,
so that transcription failure occurred frequently in the internal
circumferential edge 58a and the peripheral edge 58b.
30 Furthermore, also in the manufacturing process of the master disc 23,
the peripheral end portion of the master disc is held often for transporting the
master disc, so that the probability that a foreign material will be attached on
the peripheral end portion of the master disc also was high. ,
In the conventional master disc 23, as shown in FIG. 11, the area
35  larger than the outer diameter of the magnetic disc 27 is the land portion 25.
Therefore, the foreign material attached on the end portion of the master disc
23 by handing the master disc 23 is likely to be transferred to the land




5 magnetic disc and the concave portion is open to air at a peripheral end

portion of the magnetic disc. Accordingto this configuration, when air is—

sucked froma central hole of the nagnetic disc in a state in which the
master disc and the nagnetic disc are joined together, gas flows inside the
concave portion fromthe portion 10 operfed to air in the peripheral end
portion of the magnetic disc toward the center of the magnetic disc. Due to
this, a negative pressure is devel oped inside the concave portion, and the
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magnetic disc when the magnetic disc is overlapped on the principal plane.
Furthermore, it is preferable that the land portion is formed to be
inward of a position corresponding to the peripheral end portion of the
356 magnetic disc when the magnetic disc is overlapped on the principal plane.
It is preferable that the land portion is formed to be outward of a
position corresponding to the internal circumferential end portion of the




As the master disc base 1, the master disc 3 shown in FIG 1 uses a silicon
wafer of a shape that is-not a perfect circle but a perfect ci+rele with a
part thereof chopped off. However, the shape of the master disc base is not
limted to the shape showmn in FIG 1, and a master disc base of an
arbitrary 26 shape including a perfect qigrcle can be used. Furthernore; as
shown in FIG 2, an area other than the land portion 6 is fornmed as a
concave portion 6 with a difference in level Hwith the land portion 5. In
the case where the,magnetic disc 7 is.a so-called 3.5 inch hard disc, 30
the inner JPaRReHS dﬂ‘?%‘ghf‘dl ﬁ?f’e“@@i’@?lcdh%ﬁl@t%ﬁer red endbemincinakplanss t he

Ij o![ | owi ng tsi zes. Biiirtheﬂﬁm‘éf, Elfi:fp&féftﬁblaﬂ%ﬁ;t@éﬂi%inbtéﬂﬁhﬁrrﬁﬂétieﬁ;(ﬁséi% I

et erm ne S e r i sc in i s case, for exanple,
as fol l om:lgﬁieﬁj@%h%ﬂf?f?h%}ﬁ%’% &5%5 1 - 97rm 14 Dm = 99. 5mm -

100mm I n ot her wdmdde dhoveanemtémediasténdide; it ispraefetdide ohatethai amet er DLo

of the kandgy; | : | ter of .th

magnet i g d%g@%éﬂ%ﬁﬁ?ﬁélr%?‘g%%ggé % %ﬁ@?é&g‘l Qgé %%%gbrg@{e kpeor%&hs é’(’:ttﬁ?i ng

steps of a If@gadetveen Sanicrometarstandy10Q srigrareeters, angridfiommre preferatileng i n

a magnet i ¢ thia§¢hé difeiahcdinRSBELd in fHeA Kol BtivEBn %grhﬂgoﬁfé?eMcngdi sc 3 of
, IS

the present_enbodinment will be explained.” In FIG a vacuum punp for
exhausti ng MIGFOMSHRIS: ned bet ween t he magnetic disc 7 and the naster disc 3.

10 In addition, thaht@mvemmibmf?ﬁst& ﬂﬁc,tihet_h%%@éldvhﬂré&em@fgnétiﬁagﬂet ic
transcrppt i - t neti ¢ transgripiion, .as the
conven!ti_ Pona‘ﬁgcs%dege %\A‘/{qﬁ%ﬁﬁﬁ gg%zgl%}ﬂﬁ%r% 150,18 3 B’éeggglacbé%%ﬁg?@dnﬁﬁ h the
-magneti c difbemp,tewﬁalaareﬂ en itbmnmumimlage whepe thelaratiportidrmis formed

o 18 har o ls 1o tngl Hobod 20 4rhih 4 26 mik AU bie3 iRy 07
direction i"?%&’) ARy i%ﬁleﬁl}?efaé‘rgteibeéwgﬁ?@%&nm aP&@%rﬂi@H’et ifurthermeore,in t he
second st aghis eases itdlamore preferable thutl sen edfersliametdst theshastendisd istife

magnet he di ' | h | magneti zati on and the nmaster disc
3, theggar etﬁ%\fépggg%ggg%lpgkg%@h&g{ Fiéﬁ'bmmen, by operating the vacuum 20

punp 9, as in th@‘%hem()m;mlaphie&p tbh@above nbjerGa mwathed forgnetic field with
the opposi tiRaRafREIEN taomtaﬁﬁefibﬁﬁcé“écaﬂﬁngio%ﬂgkh an?eﬁt%l?i onal

scanni ng of .t he n%%nﬁg t:liltﬁ I S e&sler t o, adj ust e _positions of the

magnet i ¢ dict@racterized by thesteps of averlappjngamastgr discaserdingite anmeneed wi t h
the center offthe abovegmefigwrations oh 4 maaghetircdis® appEngasidendtieGedd Thi s

exarp! 20° av il EEnbR IR ol in Wabacatobog B ohe maphelic scamd the

f er r omagnetdoncaye portiamef thesmastemrsdsoby eibanstingfrori a8 centitad sidwt af the
magnetic disc and performing a preformat recording of a magnetized pattern
corresponding to the array of the ferromagnetic film of the master disc in the
magnetic disc.

25
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a plan view of a master disc according to a first embodiment
of the present invention.
FIG. 2 is a partial perspective view of the above-mentioned master
30 disc.

FIG. 8 is an explanatory diagram schematically showing a magnetic
transcription method using the above-mentioned master disc.
FIG. 4 is a diagram for explaining conditions with respect to a
difference in level formed between a land portion and a concave portion of the
35 above-mentioned master disc. _
FIG. 5 is a diagram for explaining conditions with respect to a
difference in level formed between a land portion and a concave portion in the



In addition, the rotational scanning direction of the magnet in the second
stage of the magnetic transcription may be either the sane directi-on 30 as
inthe first stage or the opposite direction thereto. At this tinme, by
operating the vacuum punp 9, air is exhausted through a vent hol e provided
in the center of a spindle 8. Therefore,llair flows in a space forned by the
concave portion 6 of the nmaster disc 3, which is opened in the peripheral
end portion of the magnetic disc 7 (arrow A), and the magnetic disc 7. In
ot her 35 f n dlrectl n fromthe peripheral

si de towar a‘gé lgér%ﬁbg\%kg?egﬁér}gdﬁempﬁ(ﬁg ®he disc in the radial
grooves formed i f¥Ghe 6c i cmvlaporievonofs a maﬁeAtdnsblsca)mm,g 4o car séoogdt o

Bernoul I'i* serﬁbgdlheéﬁt(;mﬁ E‘ﬁsiﬁﬁ! e space where the airflowis
generated becone el% an t ‘eélgttlér%spherl Cc pressure, and adhesive power

i's generated betv Reesdanatosy diagram sshemagically showding 2 nmgnetic
space pértiteanier ﬁﬁibth@dk@méﬂle%dv@hﬁ%ﬂhoﬁ@& nPsHtbt &fscOf the magnetic
disc 7, so that t ﬁsgetl C |s the master disc SO are pressed
t oget her by the n% eg{éﬂf%wesmwmgmx pr magnstict he

magneti c dlmvdpaﬂﬂeen@farcenvanihasaldmxfdadﬂsure at the peripheral .end portion

transcri pti on by Lo %@%ﬁ%@*ﬁt‘é?o%ﬁo WISHER Shoune JHE LoRBRARRITH of 1
descri bed élS’W@ntlﬂﬁﬂb@@ﬁ TfHseragneti ¢ transcription using the master disc 3

of theipresent erPIGl IPBRta pArtiAPMREhctieSFie de'\éHxﬁ'% t3RaPAldstédis
magneti zation arekaggsﬁ].etlz d evenly fromt entraf1 portion of tﬁe di
I

to the periphera nt‘ﬂ%“’(ﬂfsacc‘ﬁﬁ’@ﬁpﬁp masterdisar ray i s formed |n
15 the portion faElG'Lgm lie aaremylanatdwrdha}g@am Showingf ohd @tde of @Matpeletie thin

films in the gﬁg{;& 0 hgﬁlgacm&*o%%lm%s gmﬁt he second nmagneti zation in

one circunfer direction 1s ortion other than the portion
facing the array Mt dBnispant pxplanatern dbwmwlmwwgednomext stepi ofi the

rel‘je{ ﬁnse tabd?rb%eﬂtmhéwnfh e?%%?&ﬁsdr{bthgﬁ’e' bet vveeﬂ t he 20 Itanslmpgrtl otn 5
W11 b oxplal ned 1GnigH8 HrechematinpmerhEntor sKplAmPE MAReEzal03CoEaand
t he magnet imagneétit disceacéonting ¢b Mbnepcs}mvmhem@t ip. each other, airflowis
generated 11, (e BRACTRE"} e LA Hi bt o BRSSPSR RSO R
the spindl @ng?tlgdﬁc&mma@vmmmmmewo the effect thereof a
negat 0 Pr eSS SHIG, REREARRRG AP IRRRE AL AT R B R R Bl
particul ar %ﬁa{‘?fglﬂ’ﬁé‘i’ﬁﬁﬁmgﬁc?weé“%gé%ﬁfﬂ digs. great |y affect t he ’
gener azj [ ]9][1 of t heFIGRgET isven pxplaniatery dihtgf]m: @h&anﬂtu{aﬂl@ s‘-HbWiﬁ Ftﬁéts't% oft hat
is, a di n the lLan rtion e concave
portion 6 e'{ ?(E}%ggrfra tgnag}{Iggé)ew%ﬁé%blpﬁr’lugacﬁgpglgrﬁq%%ﬁst %fa‘bgoﬂﬁ?mi’r%‘? t han
100 ni cr ongnagsetiadiscnore preferably not nore than 60 nicroneters. |f the
differggce in |eVE1GH19€i§CHI?%beJrﬁ%6r§ %%ﬁb&&ﬂ%‘%ﬁ?r&n lb’ieﬂafo!réf/%{.h

pressure is Igss likely .to .beﬂeveo OE Imt o
di f f er ence P ?ré%]anqﬂe\ﬁPPP We the gpany tB@F‘S\APrqﬁP@ aBove-mentignedwhi ch
t he mast er anvenfional masteadlisés for the partial cross- sectl onal

structure, the i 0 the esent enbodi nent hasg the
sane structure as ltclgleelgol%vent rfaqﬂggttfé?g{ﬁngcﬁbﬁgwﬁlqaﬁyﬁoﬁwmg ﬂg‘oﬁffé'
mast er di sceXgaplenf aamggneu@hrammptmna:smga doaventiorskmadstexsliby. wi t h
preci sggn on the order of mcron by a nmethod such as dry etching

BEST MODE FOR CARRYING OUT THE INVENTION
[FIRST EMBODIMENT]
A master disc according to an embodiment of the present invention is
used for transcribing magnetic information in a magnetic disc and is provided
35 on its surface with a land portion where an array of ferromagnetic thin films
- is formed and a concave portion having a difference in level with the land
portion. The land portion and the concave portion are formed such that the



5 is used. Silicon wafers avail able on the market generally are curved by a

curve B of about 3 to 20 mcroneters. +fthe difference in | evel H between —

the land portion 5 and the concave portion 6 shown in FIG 5 is too small,
the flowrate of the gas flowng in the concave portion of the master disc
3 when exhausted fromthe central portiqe of the magnetic disc 7 by
operating the 10 vacuumpunp 9 is small, so that a negative pressure is not
sufficiently devel oped in the concave portlon As a result, it is not

possi bl e tq_skrai tenthec of, the naster sc330a .to j.oin with
t he magnet fignf;l paruon 1§ }0,1,1;1%&] gbegh? h%‘rz%erél em%gnfemcn f5ci H‘Q‘%rthﬁd in
tEe Iaﬂd panagnetlesdmnamiveﬂappe@@hﬂm édréadm@tf}ﬁd & smaﬁt@t:dfécsﬂiﬂe ﬁtﬁﬁé'a&t Sﬁ
that the trans S ceor ear. that
the differ etglge&?lh@ﬁt Q{H]ﬁi_#r%[e é°§‘r?&?%§’8 lal?)(ﬂplt 8Pf t%‘ﬂéfy P‘héf‘%S'HEff\?
portion 6 &hetmgnagsehs@umd alsos thatgai spedet ouiraweded byrthei surface whitheal ue.
As a regult S t el is
Fadi rog 1 CREmen Tl%"s‘?% thd LoRGRR Pofiitis diEh j8in ek mERFReSD! PR e
fol | ow ng, pé’rE’QBd)rf dhe mpagn S&f the present invention will be described.
A [nrs]tst er gl sc of Amr&thg&@nhﬂmm%?mﬂbnl Whh ik ?ﬁ&&@d%%é&ﬁ?ﬁﬂml}?' ane
Wi a radi n ich has,an array of f.errogagnetic il s
e Lo dtnb 3SR 6R0in el BRRER A befar dise andAtn Sipseti e on
on the surfaregoineddogethemcgasctlpws ingde thé calicave poatioh drore dhaipobtivhe
f T
e 1o 20, [ Ypegfido RSt 1 b boribREER Ind HilibAYr thH B fcdig‘ggwfdrﬁbqjgr;

over| apped on t I'on on " a
side of th&eRESKP magnetsc disgat B(!lelfﬁvt&l aonegsatp@rpqeawml isalegrelopedi on of

thef magnet unsme_suhebmmaw 6'ﬁlcﬁf @nﬂ%e%agt%EQﬁ%c A6d Phé il Qitctdib%are f
configuration, i 0S VoI i nder i er. di.,sc from

j oi ni ng wi tH® F%eéit tihrﬂ}lglé g’? ?}P%Pﬁ‘??sﬁﬁ? er'fg?re?wegﬁée adhesioROf| end
portion of thleenas@mehsmwwhsﬂle maghétic discds 1mpr<b\l't£1 mﬂtthhs(ﬂm&ﬂehhe
presentge G t he, magnetic
dise i 250\%@ﬁ§ﬂ@ﬁ5 trﬁé@ﬂgﬁgﬂ v?ﬂfx&%f)ﬂahﬁg aq{‘_flgge sg Q%rt‘\ bg IPer Oﬁg}er%

ci rcunf ererﬂ"ieﬁl gieé‘éu'éﬁu!' oh e B@@thpl(bﬁm is | ocat ed outward of an inner
circunferential ehgrthefhofs) the nidteFBHAY ithe gbiréé“ent% ﬁféﬁft %4 erﬁﬁﬂi

di stance. AccC is confi uratlon SSI e to, avo

hi nderi ng tsrlflé’ﬁﬁg?f‘ gp gﬂ%&l’?’itb‘?ﬂ? Ading W‘Pﬁ If@m the centex pldhe magter py a
foreign m;tcbsq: wéaches tameareatoartside the pewipherahéndp ?ﬁﬁkﬁh obtld maghbtit désc

magnet i e 0 € _prese

The"Gi 291 avhien B WU iat b SATIABRRN I S et fbo ROIE BHISE R RREG! of ng
to 5 this é@ﬁﬁ?@u%@tﬂmglt@ this geadigupaon cthevsindaye nadiomis presentast er di sc
fromj oi ni rtﬁxtmdefthbfﬁrgﬂ@?ﬁl bid ﬂbfﬁoxwfﬁlé‘ ﬁf @i ML) Bhat Qn%gﬁtl%“ phery

of the master disc mast er Ln the

an vi.e
present endOEPHERS dexe %nggﬁﬁ? |“|"|E’é’s? e PW ihey %ﬁg@e@%a%%n??dc circles
in the dr a\mhngefsr@ww&d}iesw@lﬁmsmweaifﬁhe magstdr dixe withehe dn@giﬁétﬁf dizt ig

magnet di Qrf.tan t.Q ned with
t he magﬁet |a§ﬁ)(}l ed %&mygiép "féﬁe ngl?@e%%lr goxgz%or{ ?lfiﬁw ?g&s 13, and
an array pathes @mwceﬂenémm@nérmsmtm without anyameyenoass ¢an bend
portion 15.peffdrmédevrttHe®itiie sudhaR difthbhﬂa gridtst el on 15, the inner

the magnet | ¢ di s SBERION S BRR the ditlrencs %eievafﬁé‘tx%%p&?meﬁee TRER (5
smal | er t haandtheoeimave iparBoris Dothe ranpe betgrehi Tmitwmeters and 100 ‘
30  micrometers, the gas flowing in the concave portion has a negative pressure
even when the master disc or the magnetic disc is curved, so that the master
disc and the magnetic disc can be joined together.
Furthermore, according to the method where, after overlapping the
master disc of the present embodiment on the magnetic disc while fitting at
35  the center, air is exhausted from the central hole of the magnetic disc and
airflow is generated in the space formed by the magnetic disc and the concave
portion of the master disc, and a negative pressure is developed in the




Furthernore, as shown in the drawing, the |land portion 15 is forned
radially, and an area other—then the |land portion 15 on the naster disc 13
is 20 forned as a concave portion 16 having a difference in | evel of

several mcroneters to several tens of microneters against the | and portion
15. Furthernore, an outer dianeter Dm off3a master disc base 11 is |arger
than an outer dianeter Do of the magnetic disc 7. FIG 7 is an explanatory
di agram showi ng the state of conducting a 25 nagnetic transcription in the
magnetic disc 7 b sin he mastey. disc, 13 of the present enbodinent. In
FIG 7, ai rcopﬁgY%éoél%&cé’ef@Pﬁéa ‘%?P’ @ﬂ@h%ﬂ&‘am@%% s and bhe mastemst er
di sc 13 andlishearsbe paessedftogbkherngnetic disc 7 i s exhausted through a vent
hol e of a spindl Vi 9...Then, negative. pressute |s

devel oped in thqug%}%ef?ﬁg%ﬂ?%a%{mf#%%qlwn&iogg‘hq_gg’ﬁ%lr é’@gtaﬁ‘éora%ﬂi c disc
7 are presddg pregentisventiontvilkhardessnibedanprecgmacificalljhus, the | and portion
15 of thge naster pFh I SlahO¥; ' g i I ' addition,
the array tt rﬂﬁ%??h@a?ghgg%%tg??égafkqg%ggﬁ#n@e%égﬁét F%&gﬂ::r{ll‘on 15
i s configur E 1 liges inss1pa tqq‘gf‘ gam@eqwmnmc girelesringthe: dsawing show| G
g, t heI fer :bﬁmttetmcsﬁ PériphbtyRndthe ihéRfoftaditdidhletehée b8 mMaztErtid fscdi SC
ase. Ino ch.is far

rds he. master disc_13, whi.ch farmed h Sing the
di sc- shaped .ﬁé%ﬁ?r Wnduchneg A magpetic twanscription, by Jpining i @ﬂéﬁh’@l}@ﬁs"z% a Si
substrate, disgBass substrate, a plastic substrate etc., is configured 18
t suchyiphat the SR n RRHI ' rall f.mnute.arra
patterr}bsha efs cﬁespongﬁgq?g’ ?,E?Ié‘?:?a@%’g%s?ﬁ‘%g%ﬁq#%%g’a tﬁf?&%tlg? t%e
| and porti ¢hofiferromagnetic thinfilmejisdormed and thelmaguaetic HisciTeis tobet hese

conca;/_e pgrdohtmﬁed lél‘os_&l?}i list E@nfeﬁrfeﬁﬁ&%%‘lﬂi mﬁto_fur{lisfo'tla{t@u rua{dl%ﬁﬁpg.i NPhe Of N
magnetic 5 makerials J.ncludi a har netic.,materi al,. sem.- magnet i c
material and®dPo nrrda,r?gfﬁ%'l SFauge ﬂ%ﬁ"eﬁg %g*ﬁin%@rmwi’écb?‘ﬁ ge% i on

si gnal s carthba arevmetallametexBh ofithe agnetiptdis7,i anda dianetdrd o swhidhor

Al F . ol myeaddi t Lthe .
o 35 i R e ey DO AT R
| arge as pdggi%?%v pattepnportien fpas in theayampie of thencomventionahmgetmr dise a

suf fi ci ent ghewat i RIGNBANRS fefrdmh&dibticodin 18R e arkRRgdd {}ijag)fatfe@ﬁ magneti c
neti1c di.sc wt ercivity, of nore

disc. In particular, for..a.np h hi gh ¢o

t han 2000 c?é’F%’EdéBg & spe¢ifig 1pirog§}q§}og %kﬂ&%ﬁ%—%ﬂgb&atw@m?&gﬁs@ndengmer, a

suf fi ci en]'E ltaheanagil@t@c dimeriot E\imhmbml, aarulites dihhmbmnma)fm %%‘i(ﬁﬁc - _

magnet S .S at_a et ,c materi a

navi g0 o diibedAatder MR oflch ameBdTDaR? the Mo 075 ool

preferably not | e%%thmmsmﬂdlﬁ@bﬂféﬁ 1 Ql&maﬁerﬁism Bshownen BEG fbusedhe

thi ckness afiliédiewhdr FRERESd thaths Rof b!p¥efectbi-iRUSL 4 %eﬂg@t? e $itRaP 1

| ength or saturatio ne(il athon of tge Hﬂgneglc recor éigg nmedjum or a

t hi ckness &a’¥ﬁﬁe’??€gﬁg‘? e %é'er, opsven theshape of the, master dise bageicnethe pit

length i s dbvitedolthe shape shownani FiG. g qmdt 4 antstondizt babe ofragaebiteary

recor diogg rgpg gq&&&ﬁgu@é&%%&&an&t@ug t hi ckness of the nagnetic
ecordi ng nedi

| ayer in the ghetic r rumis about 20nm it is sufficient to
have a thi ckness [Girthpguere asmhowsooRHe. 2ameardnother thanitbe dand portiosc 13
shown in Flg3s Srmedes 4 Boddive GRehoR B Wit Ldifdrehed T16vB] I With i1 Jahached
on the internal rcunferential end portion or the peripheral end portion
of the mag 1%sc 7 as shown in FIG 7; the portion facing this foreign
mat erial on the dindheafasewhereshe magietiondist Grisdi secalkd 3.5tiheh hawd Avs:,

porti omnl6, : iTh: o[p'F ' [ resent his.foreign
mat er i glo e tth §?g??ﬁg}a§¥€%grlgln%£ﬁ:%e%gﬂ\?g{al%%géé%%gtaﬁﬁ?)&wtﬁ r?tistgﬁ 15 and
t he concavefpWVindfzes. Therefore, the adhesion of the array pattern 14 of
the ferromagneti MiA2BdMl N8 fornmed on the and portion 15 with the
magnetic disc 7 gﬁ nqQt- hi ndered, and thus transcription signal failure does
not occur. Furtheffore™ R th regard to a foreign materi-al attached on the
35 peripheral porFhexefart, ithie appsépriatditeclet@rmirvecthet digndrienOof that@hbtel | S
attach ory; : O i t i ter Do of the magnetic disc 17,
this f§§ei ;Hr}ggrrg?{é??la %gég?ﬁgpﬁlgﬁﬁé%ﬁpﬁg?adhesi on of the master disc 13
Wwith . DLi = 25.1mm —~ 28mm

DLo=95.1mm — 97mm

C s]




19 the magnetic disc 7 at all. Furthernore, even when a foreign material on
t he peripheral—portion of the master disc 13 is attached on an area inside
the outer dianmeter Do of the nmagnetic disc 7, not the land portion 15 but
only the concave portion 16 is present in the peripheral portion of the
master disc 13, 5 so that this foreign nmeterial also enters-the difference
in level between the land portion 15 and the concave portion 16. Therefore,
t he adhesi on of the master disc 13 with the nagnetic disc 7 is not

di sturbed. Thus, r| ption signal failure does not occur. Mreover,
even in the case T% PG} B Hmmterl al was attached on 10 the peri pheral

Pikely woul ¢ p“m?ﬁé?“ﬂ@[‘“'l* e A AR L R
that this 1oh B RAARREREn B hoitetaseeichio the qwer #eamstﬂﬁa@pf thmegnatic
clearing thdiseliff ference in level between, the land portion 15 and the
concavegportion That t he esion of the master
conoareport 11 M BRIThNILEY, bR of oo HBHIST R uhe P
transcri pt i BagBeHedisct %ne stiage abesndwstingra preformat oecardingrint & athgreticl or m' ng
appropr i at o potrogh Prldbol (FRE CEp el e HaSRE Mk Tt Hletrefont, . | o
et ching or %‘Hﬁmﬁ%l’%wﬁl ﬁ‘beﬂ’ il ]ﬂ(‘?& 3@ emeaginunoump fomt eri al of the
trrﬁst er di soe:ﬂmsxsl t tihg dis cmmhe&bétvv@&ﬂthel W pRYEE tdléct7 aﬁgmﬁg%fs%ér H&c%ay t hat
e safg results jcan o) 0 ods or ex

by a rrerI?hanl cal plglocegﬁre s%‘% ggpg%f?gvolbllés?qﬁgg ﬁ"scﬁef’%‘é@i S&B&Q/éﬁnp
usi ng the rggBetigitranseription. pdosthet fies stapedf thatmaghetis tpmseiiption] as

| ude t hghef J
excl ude theha cfcﬁﬁtbnﬁﬁnhI §fb§)c 5!1&%% P (gng% ggﬁ& & él%eelg%gg%tgﬁlvgﬁh

present owﬁglntgel#& o‘i‘ﬁ ntla e on or a per

porti on, h TRERAHS, t%er%ﬁeﬂa t&ﬂammgngr@camfm‘mql ragrbei ¢

]gi sc, and ahnmmferemhhdﬁ-ebﬂi@n efftn@txnag&lettfcadhéém pt’["}ﬁ‘aug?gt{h%i Sp&tagion? gg ]
oreig C e or ion O e er I sc by
30 hangl i ng ghﬂg’éﬁ% Pﬁﬁsga arﬁﬁég g&f‘ 18Pf qne. grcypf %Hpgi eBVOPhl s
si npl e confipdenraed on theNmBERMAfacABPthmgnleﬂtﬁsc &xpl ai ned above, with the
use of the ”Hsteqndﬂh%%éeanaféﬁa%,ﬁeé%ﬁld ?I’G“é'&ﬁlfetg&’dﬂ%gﬁ%@% a“ g2 ray

0 spec

of ferroma |
cl osely co?f?&i‘ﬁ‘ﬁ@g{lﬁﬁc #&%"('érprﬂﬁ’%]é With zmegmtwatmgaaduthe Maste,r t he
mast er di salian8, they mmﬂappbdsmmr@am%ﬂh@? U'PHER 6 opel%Ql tHd ¢4 y at

o B ong AR W S ALGRL SO0 SRER I 19, i aé Beld ith
surface of tjﬂlleeonmgl:tetpoial:itys to the first etagetis applieghby i ratasionaheciniingof
transcriptipg shghet. RiikWYaRidifd RGuIRTHL "i)%rsﬁio% ofthe magnetic disc 7 and
the master disc 3 by marking a point to be matched with the center of the
magnetic disc 7 in advance on the master disc 3. This marking can be
25 formed by using a ferromagnetic thin film material, for example, at the same
time when the array pattern portion 4 of the ferromagnetic thin films is
formed on the master disc substrate 1.
In addition, the rotational scanning direction of the magnet in the
second stage of the magnetic transcription may be either the same direction
30 as in the first stage or the opposite direction thereto. At this time, by
operating the vacuum pump 9, air is exhausted through a vent hole provided
in the center of a spindle 8. Therefore, air flows in a space formed by the
- concave portion 6 of the master disc 3, which is opened in the peripheral end
- portion of the magnetic disc 7 (arrow A), and the magnetic disc 7. In other
35  words, airflow is generated in the direction from the peripheral side toward

the internal circumferential side of the disc in the radial grooves formed in
the concave portion 6.
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the portion facing the array pattern portion 4 of the ferromagnetic thin films
in the master disc 3, and also in which the sécond magnetization in one
circumferential direction is left in the portion other than the portion facing
the array pattern portion 4, can be manufactured.

Next, with reference to FIG. 4, the difference in level between the
land portion 5 and the concave portion 6 of the master disc 3 in the present
embodiment will be explained. In the present embodiment, after the master
disc 3 and the magnetic substrate 7 are closely contacted with each other,
airflow is generated in the space portion formed by the concave portion of the
master disc 3 and the surface of the magnetic disc 7 through the vent hole of
the spindle 8 by operating the vacuum pump 9. Due to the effect thereof, a
negative pressure is developed in the space portion, and the master disc 3
and the magnetic disc 7 are joined together. Therefore, the dimensions,
particularly the height, of this space portion greatly affect the generation of
the negative pressure. The height of the space portion, that is, a difference
in level H between the land portioﬂ 5 and the concave portion 6 of the master
disc 3 preferably is determined to be not more than 100 micrometers, and
more preferably not more than 50 micrometers. If the difference in level H
becomes larger than 100 micrometers, a negative pressure is less likely to be
developed. |
' Next, the lower limit of the difference in level H will be explained
below.

FIG. 5 shows a case in which the master disc 3 is curved. As for the

magneti c



7. The master disc according to claiml, wherein the difference in |evel
between the | and portion and the concave portion is in the range—betwen 3
m cronmeters and 50 mcroneters. 5 8. The master disc according to claim1,
wherein, in the case where the magnetic disc is a 3.5 inch hard disc, an

i nner dianeter of an area.on the principgl plane where the land portion-is
formed radially is in the range between 25. 1nm and 28. Omm and an outer
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[SECOND EMBODIMENT]
20 In the following, a second embodiment of the present invention will be
described.

A master disc of the present embodiment is provided on one principal
plane with a radial land portion, which has an array of ferromagnetic thin
films formed and is joined with a surface of a magnetic disc when overlapped

25 - on the surface, and a concave portion, which is not joined with the surface.
The land portion is formed such that, when the magnetic disc is overlapped
on the master disc, an end portion on an outermost peripheral side of the land
portion is located inward of a peripheral end portion of the magnetic disc by a
predetermined distance. According to this configuration, it is possible to

30  avoid hindering the master disc from joining with the magnetic disc by a
foreign material in the peripheral end portion of the magnetic disc.

Furthermore, in the master disc of the present embodiment, the land

~ portion is formed such that, when the magnetic disc is overlapped on the
master disc, an end portion on an innermost circumferential side of the land

36  portion is located outward of an inner circumferential end poi'tion of the
magnetic disc by a predetermined distance. According to this configuration,
it is possible to avoid hindering the master disc from joining with the
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: The broken lines in small and large concentric circles in the drawing show
10 the outer diameter and the inner diameter of a magnetic disc 7.
As shown in FIG. 6, a land portion 15 to be joined with the magnetic
disc 7 is provided on the surface of the master disc 13, and an array pattern
14 of ferromagnetic thin films is formed on the land portion 15. With regard
to the range of the land portion 15, the inner diameter is a diameter DLi,
15  which is larger than an inner diameter Di of the magnetic disc 7, and the
outer diameter is a diameter DLo, which is smaller than an outer d1ameter
Do of the magnetic dise 7.
Furthermore, as shown in the drawing, the land portion 15 is formed
radially, and an area other then the land portion 15 on the master disc 13 is
20 formed as a concave portion 16 having a difference in level of several
micrometers to several tens of micrometers against the land portion 15.
Furthermore, an outer diameter Dm of a master disc base 11 is larger
than an outer diameter Do of the magnetic disc 7.
FIG. 7 is an explanatory diagram showing the state of conducting a
25 magnetic transcription in the magnetic disc 7 by using the master disc 13 of
the present embodiment. In FIG. 7, air inside a space formed by the concave
portion 16 of the master disc 13 and the surface of the magnetic disc 7 is
exhausted through a vent hole of a spindle 8 by a vacuum pump 9. Then, a
negative pressure is developed in the space, so that the master disc 13 and
30 the magnetic disc 7 are pressed together by the atmospheric pressure. Thus,
the land portion 15 of the master disc 13 is joined with the magnetic disc 7.
In addition, the array pattern 14 of the ferromagnetic thin films in
‘the land portion 15 is configured such that, as in the conventional master disc
shown in FIG. 9, the ferromagnetic thin films are buried partially in the
35 master disc base. In other words, the master disc 13, which is formed by
using the disc-shaped master disc base 11 made of a nonmagnetic material
such as a Si substrate, a glass substrate, a plastic substrate etc., is configured
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z#109&' () -and ag@cw&neyenal can be used as long as information signals can
be recorded through a transcription in a magnetic disc. For example, Fe, Co,
a Fe-Co alloy etc. can be used. In addition, the saturation magnetic flux
density of the magnetic material should be as large as possible so that the
‘10  ferromagnetic thin films can generate a sufficient recording magnetic field
regardless of the kind of the magnetic disc. In particular, for a magnetic disc
with a high coercivity of more than 2000 oersted or for a flexible disc having a
thick magnetic layer, a sufficient recording cannot always be conducted when
the saturation magnetic flux density becomes 0.8 or less, so that a magnetic
15  material having a saturation magnetic flux density of not less than 0.8 tesla,
preferably not less than 0.1 tesla, is used.
Furthermore, as for the thickness of the ferromagnetic thin films,
-although it depends on a pit length or saturation magnetization of the
magnetic recording medium or a thickness of the magnetic layer, for example,
20  in the case where the pit length is about 11, the saturation magnetization of
the magnetic recording medium is about 500emu/cc, and the thickness of the
magnetic layer in the magnetic recording medium is about 20nm, it is
sufficient to have a thickness of about 50nm to 500nm.
Here, by using the master disc 13 shown in FIG. 6, even in the case
26  where a foreign material is attached on the internal circumferential end
portion or the peripheral end portion of the magnetic disc 7 as shown in FIG.
7, the portion facing this foreign material on the side of the master
information disc 13 is the concave portion 16, so that even if the foreign
material is present, this foreign material enters the difference in level
30 between the land portion 15 and the concave portion 16. Therefore, the
adhesion of the array pattern 14 of the ferromagnetic thin films formed on
the land portion 15 with the magnetic disc 7 is not hindered, and thus
transcription signal failure does not occur.
Furthermore, with regard to a foreign material attached on the
36  peripheral portion of the master disc 13, when the foreign material is
attached on an area outside the outer diameter Do of the magnetic disc 17,
this foreign material does not disturb the adhesion of the master disc 13 with
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transcription signal failure does not occur.
Moreover, even in the case where a foreign material was attached on
10  the peripheral portion in the process of handling the master disc 13, the
foreign material likely would be attached on the concave portion 16, and the
probability that this foreign material will be shifted to the land portion 15 by
clearing the difference in level between the land portion 15 and the concave
portion 16 is extremely low. That is, the adhesion of the master disc 13 with
15  the magnetic disc 7 is not disturbed. Therefore, transcription signal failure
does not occur.

As for the method for forming the concave portion 16 in the master
disc base 11 shown in FIG. 6, it is appropriate to employ a physico-chemical
procedure such as the reactive ion etching or the ion milling process in the

20 case where the material of the master disc base 11 is a silicon wafer.
However, it is needless to say that the same results can be obtained by
employing other methods, for example, by a mechanical procedure such as
sand blasting.

As described above, by using the master disc of the present

256 embodiment, it is possible to exclude the effect on transcription signals due to
a foreign material present on an internal circumferential end portion or a
peripheral end portion, which is unavoidable in the manufacturing process of
a magnetic disc, and also to exclude the effect on transcription signals due to
a foreign material attached on a peripheral end portion of the master disc by

30 handling the master disc. Thus, a great effect can be achieved by this simple
configuration.

INDUSTRIAL APPLICABILITY
As explained above, with the use of the master disc of the present
36 invention, by magnetizing an array of ferromagnetic thin films corresponding
to specific information by closely cbntacting the master disc with a surface of
a magnetic disc, the master disc and the magnetic disc are joined together
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-5  recording a magnetized pattern corresponding to the array of the
ferromagnetic films in a magnetic disc through application of a magnetic field
with the master disc closely contacting the magnetic disc, and provided on
one principal plane with a radial land portion where the array of the
ferromagnetic film is formed and a concave portion against the land portion,
10  wherein the land portion and the concave portion are formed such that the
land portion is joined with the surface of the magnetic disc while the concave
portion is not contacted with the surface of the magnetic disc when the
magnetic disc is overlapped on the principal plane, and a space surrounded

by the surface of the magnetic disc and the concave portion is open to air at a
15 peripheral end portion of the magnetic disc.

2. The master disc according to claim 1, wherein the land portioh is
formed to reach an area outside a position corresponding to the peripheral

end portion of the magnetic disc when the magnetic disc is overlapped on the
20 principal plane.

3. The master disc according to claim 1, wherein the land portion is |
formed to be inward of a position corresponding to the peripheral end portion

of the magnetic disc when the magnetic disc is overlapped on the principal
256 plane.

4, The master disc according to claim 1, wherein the land portion is

formed to be outward of a position corresponding to an internal

circumferential end portion of the magnetic disc when the magnetic disc is
30 overlapped on the principal plane.

5. The master disc according to claim 1, wherein a diameter of the
master disc is larger than that of the magnetic disc.

36 6. The master disc according to claim 1, wherein the difference in level
between the land portion and the concave portion is in the range between 3
micrometers and 100 micrometers.
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7. The master disc according to claim 1, wherein the difference in level
between the land portion and the concave portion is in the range between 3
micrometers and 50 micrometers.

8. The master disc according to claim 1, wherein, in the case where the
magnetic disc is a 3.5 inch hard disc, an inner diameter of an area on the
principal plane where the land portion is formed radially is in the range
between 25.1mm and 28.0mm and an outer diameter of the area is in the
range between 95.1mm and 97.0mm.

9. The master disc according to claim 8 having an outer diameter in the
range between 99.5mm and 100.0mm.

10. A method for manufacturing a magnetic disc comprising: overlapping
a master disc according to any one of claims 1 to 9 on a magnetic disc,
applying a magnetic field while generating airflow in a space formed by the
magnetic disc and the concave portion of the master disc by exhausting from
a central side of the magnetic disc and performing a preformat recording of a

magnetized pattern corresponding to the array of the ferromagnetic film of
the master disc in the magnetic disc.



