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As shown in FIG. 1, when a magnetic head 11 mounted on a head
25 suspension 13 scans tracks on a magnetic disk, the magnetic head 11 is
moved on an orbit shown by the alternating long and short dash line 17 in
FIG. 1 by a voice coil motor 15. The orbit generally has a circular-arc shape
taken with a rotation axis 18 of a head actuator as its center. The
tangential direction at arbitrary points on the circular arc substantially
30 coincides with the head-gap width direction. This tangential direction is
defined as the "track-scanning direction". FIG. 3 is an enlarged view of a
part of a recording track on a magnetic disk 12. Generally, the magnetized
direction of bits 31 recorded in the magnetic disk 12 coincides with the head-
gap length direction and is perpendicular at every portion to the head-gap
35  width length, i.e. the track-scanning direction of the magnetic head 11.
Therefore, in order to allow the preformat recording technique using
a master information carrier to be really effective, it is preferable that the
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cross-sectional view showi ng the master-informati on magnetic recording
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is drawn toward t iard disk 5 61, since air between the master
i nf or mati on car rTeus.gbisiapertankshat aidexicsfor spplyirga magnetanfighbused | ange

64 prissefortie@ordiRg preforh AR nPéroh MoA RS RA1s icRh UdRst QR &ﬁﬁl‘ié@fna@%lfﬁfacn; hte he

peri phery ulting in a unjformcontact tween the hard dis

mast er inﬁﬁf‘ﬁ%’t fYRe j tora 6‘2‘.0‘1{35'51‘%%r%éta%‘t;t?’etrﬁégpﬁ%lheﬁfi&%‘ér% -and t he
upper fl apgmrfidgare fixed with bolts 65. A 10 nuneral 66 denotes a

per mmnent magnet as a device for applying a magnetic field. Using this
per mmnent magnet 66, preformat information signals are recorded into the

hard di skDESCLASYRERTE INVENTHONar eas 41 are provided on the surface of
the mgster infOrmRd pAleaRlinYehtifs 24T IBIAPALLEIPLmBnbl8da FElerd;ANUI ar

15 interval. The ar . ave a flne enbossed pattern f¢ correspondi ng
to the prEIOPRETF arhf oitif@noePiestgefdihe pragenty kwention to providep mastesr eas 41

in FIG 4irfsrmaoon maghefi récdrdidd apphrdtae Enebiing hidhlp Rdyblen FIG 5, the
enbossed ath erns _corres On‘gﬂln t tracki.ng servo si |, an address data
si gnal , aﬁ’&e Qrmap recration eglegﬂi’l t&h&r‘éngﬁ’trlﬁr'fQé)d’o‘é’g{‘}f}@?tméﬁeyf’i n the 20
t r ack- ci r mfofmatiohimhgrétie cécordindSapphsatug, intwkichnbhes edapaitizings al so are
arra d 0, -¢ircu i .rection d along a

trac %caﬁeﬁ?ﬁ%\éggglﬁ% }ﬁé]%l .%5%5%2@%&%8%& ﬁla%g%éﬁé{l g@"?é@&& ’%&F repr oduci ng
appar at usmagnetizg)g 8iregtion of sheanding bitshfitbrifexyoaragnetist filmiipagteyor t i ons and

their sur I; r N i i 5 A
met hod of Eﬁﬁ?ﬁﬁéfﬁgﬁﬁigé%%é&%&%?% of SFRREALAL hSHE in BomPnetie

i nf or mat i 108 ¢IRE aRRarates-of the master information carrier will

be expl ai ned as Frodtdewso aftdiartherafershehtibhédobRIE thk iRstRE-ihftem dtkén i S
forr’r@ on_a surface of. aa%I ass substréx.te vvi%lh a fine surface roughness and
an excel | BgTetigIecuding apparatys2¢aopding tothe presentpentialphagar osist i | m
is 30 expometractibrdeyflbgvest bVhea apparatust haga @phstrustivhdor pecoadizigher

l'i t hogr aphj ' ' . r . . Then, an
enbossed ggﬁeggﬁﬂﬁe%ﬁg}%ggyﬁﬁ ie 5 Elfﬁg] Igrrég?%ég}‘%%%aﬂ% ﬁ%?na ively, the
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pat t o ned ThPHige FeubshatoBh THich £ X O anlot B B SR Bo e hen
Phe rs; sto PradeteEm mbdoderm aHen e isforphds nhe REPBRHESSEMITAtaset n on
the surf aggpgirtfeholding a magnetic recording medium in contact with the master

information carrier; and means for applying a magnetic field to the master




10 S E P 2002 9 master information carrier is not linited- to th‘{aB S:r ol
af orenenti oned net hods. For exanple, the fine enbossed pattern .may

formed directly by using a | aser, electron beam or ion beam or by

machi ni ng. The nmethod of form ng the ferromagnetic filmon the surface of
the gl ass substrate also is not 5 lintbed to the sputtering nethod. For

i nstance, general nmethods of formng thin filnms that have been practiced
such as vacuum deposition, ion plating, CVD, plating, or the |like can be
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pressuyy e in%g&@lcizﬁygalremtaﬁ peirPEndiRLIARUML denthi hfican be prevented from
bei ng chi pped. Qne_ master information_carrier 30 can be used

res
for the recordi u’%#‘e& @’@rflﬁ"d%erg’élaé’ yinger magnatikBeldgambea lapge

convent i ofalgnetiztlasad Hﬂiﬁh@&i bair df@ra&'llﬂiéma@ﬂﬂtifcrbb‘éheé JS'ﬁpdénﬁ% efth bfigerast er
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f t
carri o COPTRROWBISH AdeRtar s BT Aty therciF el pTare Srbisas 100 bn ¢ he
f err omagnand @ doil woand aronndwdrleastcorsndf thenhanhkalmagﬁeﬂ'dnbodmspadd i

appargyt usﬂ&%n@ﬁ%%&%‘ﬁﬁe%ﬁo%@?h w E%B'tgll'gr}gnrt %rromagnetl c filmon

t he protrudi ons o ern amaster i nformati on
pattern) fornmed Beth the wg:ctmsannatmaﬁd@dwa logpthemagnepiz@dE P 2002

Fecor di hg o o T e o B e
t he prot ri#eRs ’ﬁd’ref*'?rcﬁdgg %?Mé% C%ntc & W, ih@&‘dﬁ‘% gﬁér‘@’i‘ﬁgﬁ&rééﬁl%n of a
gagnet ic ttﬁmjemablmg’rﬁlg@pfeﬁrm%t @é(‘hxﬁ@ig emtoﬁumfb@ s@}fﬁélgﬁt '!flé ro'ﬂuctloﬁ
ubstgnt i irecti ndicul gt to the
ot ac i animetioght St ATk RRpRERehY B kA e b Fh RhE ghiRnatie
recor di ngt&cepdmﬁmmgdagpgr@pm‘atﬂ'mmbé obtginele direction of nagneti zing

the ferromagnetic filmon the protruding portions is nmade perpendicular to
t he track-scanni%dlrectlon of the magnetic head in the magnetic 10

recor di ngBBéEFoQ Q\% RENAETHE RRAWINGS a per spective view showing a
part of the masteIGnf of AplARRidRER6Wikg hokehetdife eiisdatpSéon in FIG 6.
In Flgl the s %dgggp%’ge 68 and the air suction device 69 are om tted.
The rna?fgﬁ 6 8% for recording preformat information si gnal s
ha; afseﬁtored JIBI(EG%E leﬂmsIvlh@vtshﬁwﬂﬁgta&ichbﬁ:fatwvdnﬁlgmgﬁdrﬂ@fra 62. A side
Crack- scalG U Ad BF TeRe Sl At erRiifife AR HEFanat Provided ¥

r ecor di ngtheehardidiskndrizppar at us. As shown with an arrow 66a, the

o “the fr'aé‘?e?' | TP 0108 viF BSLIRRSL HIRERAL LR O eloriBg b3 SUE Do
at evdry oethand dikanda toack- ﬁ@argunmwlqm%@e wagaetigheadrfer

ferromag npédosdﬂ‘ﬂgl AN, E‘e;{n“bﬂu@fﬁhrﬁ‘éb{&dpﬁf énéjﬁﬁrcpalémfmg@st er information

carrier 62 to ized in'the directi per pe cul ar to the
track- scanni ng %ﬁc&%ﬁp ?ntVI‘*Fé’Vl‘?g@Wé‘Pgésr? sEatic %‘gé ¢f a master

recordi ng/ reproduci ng apparatus over all of the tracks That |s to




25 say, the ferromagnetic filmis magnetized in the sanme directi e
headgap | ength direction of the magnetic head in the magnetic OPUaSEP 2002
recordi ng/ reproduci ng apparatus. The process of recording the information
signals corresponding to the enbossed pattern fornmed on the naster
information carrier into a hard 30 disK as a magnetic recording medi um wil |
be explained with reference to FIGS. 6, 7, and 8. In the first enbodi nent,

as shown in FIG 6, an atnospheric pressure is utilized for bringing the

hard di skinfdrraatiohharfesien fift @mpdditibiafitheprédedtineftione contact with
ressed 35 further .to contact with each

each other, whi re. mechani cal |

ot her using bol tcﬁg[cgglst”hﬁke‘%ﬁgﬁw%ggr?x@lﬂﬁ’lreé’f%b%?d(Plaﬁ?eéﬁﬁt act between

t fr;te)m Tgemrrestpemfdé?g mgmrmrﬁfihfdmmﬁéﬂneiggra%s fmhiléztgg]g@rédﬁ?@e éfftHehe
enbosse . n.the master 1 EP m i nformati on
carrier é@%%ﬁse?&g&%réﬁégglg cggﬁ’lﬁﬁ t he permanent magnet 66, thus recording the
pref oPmat i nf or .dhissa grossssectionak pievdshgwing & meastebosechqiidrt ern i nto

t he hard di } . i i | ai her in detail
ae fol | oupoebeil el ABRAKIIn R b b Bl URE Bt S ot or

i nf or mat i¥YeBEPR; er 62, initial magnetization is carried out. As shown in

FIG 8, a permarpg. mgar@%cﬁ%rv%@ts@l@vdiﬁg&ﬁé@Jﬁ&ipaprécbﬁdiﬁgr;\;w@k 61
about a c thfeer ax%ﬁ 82 of the hard di m(f# ,V\@I h 1s indicate th an

al ter nati‘ﬁ& JRGOLHBE SREATAHHSFAQWRAD 1P, 4R uéé‘?&rﬁr?é?ﬁs 85510810181 being 10
posi ldongshrtlthseedfp the hard di sk 61, thus initializing the hard disk 61
(initial magneti ion). The r mnent .magnet 81 has, t sane, shape as that
of the per mnenﬁ%&ﬁ'@%a 8%”[?5@@"?*?‘5@5‘10 ii:] a&@?%?ﬂjétor}?m?@?%qqﬁn si gnal s.
The magnenitiahmagnetication 2 mibgnkticpecomlirg medigneint®iwhizh be t he sane as
or Opposi; . LZ1 I : | Qfy. et 66. 15
'n the t gy mRainR SIS GE £Btbilel RN G Ih Bt BpBEHAREREERITE T, he
nagnetiziﬁikﬁ-cﬁ;rection 66a. As shown in FIG 6, the elastic plate 67, the

hardigi sk 61, amid eisplal viewW ShERIALH sEREMiatic c@%ﬁg ??ﬁbﬁ BrSURgERgsed on

the | ower. pl ate .63 sequenti al | o that the surface the master

i nf or mat iIBHPTEAR PR CAEBEH N Qcﬁeﬁﬂ{‘i“iﬁn%b?gl@ﬁ%@&ée pEeseatinyentigpnnged and t he
hard disk 61 Corﬁéq.ﬂtOQs@mogﬁis&wibﬂaEﬁ@hr Qﬁdﬁ@fngt‘l@ﬁa_@ﬁ%ﬂinﬁﬁﬂatibﬁe air o
suction | . is.started. r, t ween e ter i rmation carrier
and the ﬁ%géﬁgﬁlgﬁe@fdf%g 2R ugdpq?’ﬁrsﬁﬁ%éFbe%?the&t OEBﬁ"epS‘iso?“&f the hard
di sk 61 dnstentiencenter hole 67a of the elastic plate 25 67, and therefore

t he ster info [ ' [ - { sk 61. An

at rmggheri c pr e?siﬁéqgéﬁgﬁ%ﬂﬁﬁﬁﬁgg%gﬁ%ighgg’??é g%@gglﬂcﬂgalﬁngé&ggh nf ormati on
carrier @®rtion efifhe reeording appasatus shawyiie i FIQ. 1 Opinelndingatceossporti on of
t he mast efectibh @ EBHARthepddfl er 62 is securely in contact with the hard disk
61, and the master, information carrier ?12 and the hard djsk 6l 30 may not
be in secure coRtsktAMEhPESPECEYRIewR showdng apesxammpleot methadsaf t o obt ain
a secur e initidlnataghetivetiontofenmagnetieirecoreing hesdiunt hetouphh flange 64 is

pl ac o] r.: SUR of t.he nmst infaormtion carrier 62. at the
per i her ot BT iaAi A€ rilort JEREE Fho P e ~EBR RS e W n 1 ne
bol ts 65.FIG Xhi s case, by adjusting the fastening torque of the bolts 65,
the 35 hard disk 61 and the master information carrier 62 are pressed and
conme int tact wi th each other suitabl resulting in a uniformcontact
bet ween 3},@%&' ﬁ%EIE@RIWM&UTﬂ&%INé@N@I@ ated in parallel to
t he mast eFirst EnbodinfamdD02 12 information carrier 62 about the alternating
| ong,and short |ine shown j.n FIG 6 as the rotation center, thus
appl 96ng a di rg%ﬁ&ﬁd@sta} ShoSFRgREonRl Yies| showinga master-tnformation of the
mast er d| nhagnetié wcocrd?tg ﬁpp@é’a\tu@(ﬂf&e?mr&rhbodthfa&fcbﬂ:lmgft@tthé prebénton tge
pr ot r udi tjiong of the master informati.on 5 carrier fif i netized,
t hus recgg‘égﬁ{g@lg%re SFrear H?C&Sﬁ%é Pgrtign ﬁllgq%%??@?ﬁ&ﬁﬁfﬁé?&i%%%bossed
pattern iplate 63e bhathe decssséd portion éSer nhértudboekssticrplatetT is placedbodi ment ,
the direqhj 9Re @ ti I1€d; r nent nmagnet 66
isp rper_ldlihcu?%r,a%t(r)te?lﬁ%gg??ég%%ﬂgg(%g}{%gn%rﬁsfa%l}éﬁhrHel{d:rgIﬁ%{tigg head in the
magneei c information carrier 62 is placed on the hard disk 61. Center holes 61a and

67a are formed at the centers of the hard disk 61 and the elastic plate 67,

respectively. A suction pipe 68 is connected to the lower plate 63 at its




10 recordi ng/ reproduci ng apparatus. Therefore, in magnetizing thq _SE])ZUUZ
ferromagnetic filmon the protruding portions of the master |nfornat|on
carrier 62, its magnetized direction and the head-gap | ength direction of

t he nagnetic head in the magnetic recordi ng/reproduci ng apparatus are

allowed to coincide with each other. A8 a result, it enabl es preformt
recording that I5 permts sufficient reproduction anplitude for
track-scanning by the magnetic head in the nagnetic recording/reproducing
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fornmed of a nmagne a magnetic
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106c. AppihEpddionfinh i6¥emdWbdt 0 the coil 106d generates a magnetic field
106e toward the gnhetic core half body 106b fromthe gnetlc Ca'15i‘§ hal f

body 35 106a at T ReIgeho dorming HoamiosRehRater BT ing the
direction for applying current, the direction of the nagnetlc field
generated at the gap 106c¢c can be changed. The gap 106¢c has a circular-arc
shape ~




1 0SEP20t12 14 being along a track-scanning orbit of the
recor di ng/ reproduci ng magnetic head on the face opposing the maLlDeSEP 2002
information carrier 102. Each of nmgnetic core half bodies 106a and 106b
has a sectored face opposing the master information carrier 102. One side
of each sectored face has a 5 circul arf8arc shape being along a
track-scanning orbit of the recording/reproduci ng nagneti c head. Therefore,
the direction of the nagnetic field 106e generated at the gap 106c is

per pendi Chh'a%textﬁlféﬁﬁahbﬁ%§ﬁ%9% et hibdd 8 tIg/ ot nftio%d xEBﬂldH%e of the
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35 The recording apparatus is designed so that when magnetizing the
ferromagnetic film on the protruding portions of the embossed pattern (a
master information pattern) formed on the master information carrier 62 to
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pressure is utilized for bringing the hard disk 61 and the master information

carrier 62 into close contact with each other, which are mechanically pressed

35 further to contact with each other using bolts 65, thus ensuring an entire
and uniform contact between them. Then, the ferromagnetic film on the

protruding portions of the embossed patterns formed on the master
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pattern into the hard disk 61. The recording process will be explained
further in detail as follows.
5 Before recording the information signals using the master

information carrier 62, initial magnetization is carried out. As shown in
FIG. 8, a permanent magnet 81 is rotated in parallel to the hard disk 61
about a center axis 82 of the hard disk 61, which is indicated with an
alternating long and short dash line, with the permanent magnet 81 being

10 positioned close to the hard disk 61, thus initializing the hard disk 61 (initial
magnetization). The permanent magnet 81 has the same shape as that of
the permanent magnet 66 used in recording preformat information signals.
The magnetizing direction 82 of the permanent magnet 81 may be the same
as or opposite to the magnetizing direction 66a of the permanent magnet 66.

15  Inthe first embodiment, the magnetizing direction 82 is opposite to the
magnetizing direction 66a. -

As shown in FIG. 6, the elastic plate 67, the hard disk 61, and the

master information carrier 62 are then superposed on the lower plate 63
sequentially so that the surface of the master information carrier 62 on

20  which the embossed pattern is formed and the hard disk 61 come into contact
with each other.

As a next step, the air suction device 69 is started. Air between the
master information carrier 62 and the hard disk 61 is sucked out through the
center hole 61a of the hard disk 61 and the center hole 67a of the elastic plate

25 67, and therefore the master information carrier 62 is forced toward the hard
disk 61. An atmospheric pressure acts on the center portion of the master
information carrier 62. In this condition, only the vicinity of the center
portion of the master information carrier 62 is securely in contact with the
hard disk 61, and the master information carrier 62 and the hard disk 61

30 may not be in secure contact with each other at their periphery. In order to
obtain a secure contact between them at their periphery, the upper flange 64
is placed on the upper surface of the master information carrier 62 at the
periphery. The upper flange 64 and the lower plate 63 are fixed with the
bolts 65. In this case, by adjusting the fastening torque of the bolts 65, the

35  hard disk 61 and the master information carrier 62 are pressed and come
into contact with each other suitably, resulting in a uniform contact between
them. Finally, the permanent magnet 66 is rotated in parallel to the master
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5  carrier 62 is magnetized, thus recording preformat information signals
corresponding to the embossed pattern into the hard disk 61.

As described above, in the first embodiment, the direction of the
magnetic field generated from the permanent magnet 66 is perpendicular to
the track-scanning orbit of the magnetic head in the magnetic

10 recording/reproducing apparatus. Therefore, in magnetizing the
ferromagnetic film on the protruding portions of the master information
carrier 62, its magnetized direction and the head-gap length direction of the
magnetic head in the magnetic recording/reproducing apparatus are allowed
to coincide with each other. As a result, it enables preformat recording that

15 permits sufficient reproduction amplitude for track-scanning by the
magnetic head in the magnetic recording/reproducing apparatus to be
obtained.

In the above description, the mechanism for holding and rotating
the permanent magnet 66 or 81 is omitted in the figures. However, a

20  mechanism suitably selected from generally used methods can be used.

Second Embodiment

FIG. 10 is a cross-sectional view showing a master-information

magnetic recording apparatus of a second embodiment according to the

25 present invention. A circular recessed portion 103a is formed at the center
of a lower plate 103. A circular elastic plate 107 is placed in the recessed
portion 103a. On the elastic plate 107, a hard disk 101 is positioned, and a
master information carrier 102 is placed on the hard disk 101. Center holes
101a and 107a are formed at the centers of the hard disk 101 and the elastic

30 plate 107, respectively. A suction pipe 108 is connected to the lower plate
103 at its center, and is continuous with the center hole 101a of the hard disk
101 and the center hole 107a of the elastic plate 107. An air suction device
109 is provided at an end of the suction pipe 108. When the air suction
device 109 starts operating, the master information carrier 102 is drawn

35  toward the hard disk 101, since air between the master information carrier
102 and the hard disk 101 is sacked out. An upper flange 104 presses the
upper surface of the master information carrier 102 at the periphery,
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As in the first embodiment, the recording apparatus is designed so

that when magnetizing the ferromagnetic film on the protruding portions of

15  the embossed pattern formed on a master information carrier 92 to record
preformat information signals into the hard disk 101, the direction of
magnetizing a ferromagnetic film on the protruding portions coincides with
the head-gap length direction of a magnetic head (hereafter referred to as a
“recording/reproducing magnetic head”) provided in a magnetic

20  recording/reproducing apparatus for reproducing the information signals
recorded in a magnetic recording medium. Substantially, the head-gap
length direction is perpendicular to the track-scanning direction of the
recording/reproducing magnetic head. Therefore, the direction of

- magnetizing the ferromagnetic film on the protruding portions is made

25 perpendicular to the track-scanning direction of the recording/reproducing
magnetic head. '

_ FIG. 11 is a perspective view showing a part of the master-
information magnetic recording apparatus shown in FIG. 10. In FIG. 11,
the suction pipe 108 and the air suction device 109 are omitted. The large

30 magnetic head 106 used for recording preformat information signals is
formed of a magnetic core half body 106a with a coil 106d and a magnetic
core half body 106b that are arranged opposing each other to provide a gap
106c. Application of current to the coil 106d generates a magnetic field 106e
toward the magnetic core half body 106b from the magnetic core half body

35 106a at the gap 106c, as shown with an arrow 106e. By changing the
direction for applying current, the direction of the magnetic field generated
at the gap 106c can be changed. The gap 106¢ has a circular-arc shape
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magnetic core half bodies 106a and 106b has a sectored face opposing the
master information carrier 102. One side of each sectored face has a
5  circular-arc shape being along a track-scanning orbit of the

recording/reproducing magnetic head. Therefore, the direction of the
magnetic field 106e generated at the gap 106c¢ is perpendicular to the track-
scanning orbit at every portion. The use of the large magnetic head 106
allows the ferromagnetic film on the protruding portions of the master

10  information carrier 102 to be magnetized in the direction perpendicular to
the track-scanning direction of the recording/reproducing magnetic head
over all of the tracks. That is to say, the ferromagnetic film is magnetized in
the same direction as the head-gap length direction of the
recording/reproducing magnetic head.

15 The process of recording the information signals corresponding to
the embossed pattern formed on the master information carrier into the hard
disk as a magnetic recording medium will be explained with reference to
FIGS. 10, 11, and 12.

As in the first embodiment, as shown in FIG. 10, an atmospheric

20  pressure is utilized for bringing the hard disk 101 and the master
information carrier 102 into contact with each other, which are mechanically
pressed further to contact with each other, thus ensuring an entire and
uniform contact between them. Then, the ferromagnetic film on the
protruding portions of the embossed pattern formed on the master

25  information carrier 102 is magnetized using the second magnetic head 106,
thus recording preformat information signals corresponding to the embossed
pattern into the hard disk 101. The recording process will be explained in
detail as follows.

Before recording the information signals using the master

30 information carrier 102, initial magnetization is carried out. As shown in
FIG. 12, electric current is applied to the coil 121a and a large magnetic head
121 is rotated in parallel to the hard disk 101 about a center axis 122 of the
hard disk 101, which is indicated with an alternating long and short dash
line, with the gap 121b being positioned close to the hard disk 101, thus

35  initializing the hard disk 101 (initial magnetization). In this case, the large
magnetic head 121 may be replaced with the permanent magnet 81 as shown
in FIG. 8. The large magnetic head 121 may have the same shape as that of
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The direction of the magnetic field generated at the gap 121b of the large

magnetic head 121 may be the same as or opposite to that of the magnetic

field in recording the preformat information signals. In the second |

5 embodiment, they are opposite. The direction of the magnetic field

generated at the gap 121b is determined depending on the direction for

applying the current to the coil 121a. Therefore, in the second embodiment,

the direction of the current applied to the coil provided for the large magnetic

head 106 used in recording preformat information signals is opposite to that

10  of the current applied to the coil 121a.

As shown in FIG. 10, the elastic plate 107 and the hard disk 101 are
superposed on the lower plate 103 sequentially so that the face of the master
information carrier 102 on which the embossed pattern are formed and the
hard disk 101 are in contact with each other.

15 As a next step, the air suction device 109 is started. Air between the
master information carrier 102 and the hard disk 101 is sucked out through
the center hole 101a of the hard disk 101 and the center hole 107a of the
elastic plate 107, and therefore the master information carrier 102 is forced
toward the hard disk 101. An atmospheric pressure acts on the center

20  portion of the master information carrier 102. In this condition, only the
vicinity of the center portion of the master information carrier 102 is
securely in contact with the hard disk 101, and the master information
carrier 102 and the hard disk 101 may not be in secure contact with each
other at their periphery. In order to obtain a secure contact between them

25  at their periphery, the upper flange 104 is placed on the upper surface of the
master information carrier 102 at the periphery. The upper flange 104 and
the lower plate 103 are fixed with the bolts 105. In this case, by adjusting
the fastening torque of the bolts 105, the hard disk 101 and the master
information carrier 102 are pressed and come into contact with each other

30  suitably, resulting in a uniform contact between them. Finally, the large
magnetic head 106 is rotated in parallel to the master information carrier
102 about the alternating long and short dash line shown in FIG. 10, thus
applying a direct excition magnetic field to the master information carrier
102. Consequently, the ferromagnetic film on the protruding portions of the

35 master information carrier 102 is magnetized, thus recording preformat
information signals corresponding to the embossed pattern into the hard
disk 101.
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5 recording/reproducing apparatus. Therefore, in magnetizing the
ferromagnetic film on the protruding portions of the master information
carrier 102, its magnetized direction and the head-gap length direction of the
recording/reproducing magnetic head are allowed to coincide with each other.
It enables the preformat recording that permits sufficient reproduction
10  amplitude for track-scanning by the recording/reproducing magnetic head to
be obtained.

INDUSTRIAL APPLICABILITY
According to the present invention, the magnetized direction of
15  recorded bits of preformat information signals in a magnetic recording
medium can coincide with a head-gap length direction of a magnetic head
provided in a magnetic recording/reproducing apparatus for reproducing the
information signals recorded in the magnetic recording medium. It enables
the preformat recording that permits sufficient reproduction amplitude for
20 track-scanning by the recording/reproducing magnetic head to be obtained.



