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1. Field of the Invention 5 The present invention relates to a nagnetic
transcription device wusing a nmaster infprmation carrier for recording
predetermned information signals in advance on a magnetic recording

medi um used for a magnetic recording reproduction device having a | arge
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present, nmagnetic recording reproduction devices are being designed to
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to achilve IHP@W- recording density, the demand for a reduction in the
amount of floatation for a floating magnetic slider against a magnetic
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areal recording density of 20 Gbits/sgin is predicted to be realized in a year.
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20 ' As the technical background for enabling such high recording density,
significant factors are the improvement in the linear recording density as
well as a magneto-resistive element type head that can reproduce a signal
with a track width of as small as several uym with excellent S/N
characteristics.

25 Furthermore, along with the development to achieve higher
recording density, the demand for a reduction in the amount of floatation for
a floating magnetic slider against a magnetic recording medium also is
growing, since the possibility of a contact occurring between a disc and a
slider is increasing also during floatation. Under such circumstances, the

30 demand for more smoothness for a recording medium is growing.

Now, for a head to scan narrow tracks accurately, the tracking servo
technology of the head plays an important role. As for a present hard disc
drive employing such tracking servo technology, a servo signal for tracking,
an address information signal and a reproduction clock signal etc. are

35- recorded in the magnetic recording medium at a constant angle interval.
The drive device identifies and corrects the position of a head by these
signals, which are reproduced from the head at a constant time interval, so



nment i oned above, signals such as the servo signal for tracking, th
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maintenance of numerous servo writers. These problems become more
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serious as the track density is improved and the number of tracks is
increased. Therefore, instead of using a servo writer for formatting, a
system is proposed in which a so-called master disc on which all the servo
25 information is written in advance is used to perform a surface transcription
of the information of the master disc as a. whole by overlapping a magnetic
disc to be formatted on the master disc and applying an external magnetic

field for transcription from the outside.
As one example thereof, a magnetic transcription system is disclosed
30 in JP10(1998)-40544A. According to the system disclosed in this
publication, a magnetic portion made of a ferromagnetic material is formed
In a pattern corresponding to an information signal on the surface of a base
to create a master information carrier, that is, a magnetic transcription
master, and the surface of this master information carrier is contacted with
35 the surface of a sheet-type or a disc-type magnetic recording medium on
which a ferromagnetic thin film or a ferromagnetic powder-coated layer is
formed. Then, by applying a predetermined external magnetic field thereto,



which a ferromagnetic thin filmor a ferromagnetic powder-£Qat&shd 3564 i s
formed. Then, by applying a predeterm ned external magnetic tfield thereto,
4 Novenber 2004 3 a magnetization patters of the pattern corresponding to
the information signal fornmed on the master information carrier will be

recorded on the magnetic recording nmedium An exanple of the conventional

steps perforned for initial, 5 etization and transcription_,f a.
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Such a magnetic transcription system involves a method of

performing a surface recording of pattern arrays corresponding to

information signals formed on a master information carrier as magnetization

patterns as a whole, and it is important that the high density information
25 signals are recorded stably over the entire magnetic recording medium.

In the conventional magnetic transcription system as described
above, the separation of the magnetic head for transcription is performed
with respect to the contact body of the master information carrier and the
magnetic recording medium after the magnetic head for transcription is

30 1immobilized with respect to the magnetic recording medium, so that there
was a problem in that deterioration of a recording signal (a big fluctuation of
a reproduction peak level) occurred in a portion corresponding to the
separating position of the magnetic head for transcription (the position at
the phase of 450 degrees in FIG. 33).

35 FIG. 34 shows the peak value of a reproduction signal voltage
relative to the rotational phase of a magnetic recording medium. The
lateral axis in this drawing shows the vicinity of the phase in which the



t he phase of 450 degrees in FIG 33). 35 FIG 34 shows the4ﬂggk B’a|2584°f a
reproduction signal voltage relative to the rotational phase or°a magneti c
recordi ng medium The lateral axis in%his drawi ng shows the vicinity of

t he phase in which the 4 Novenber 2004 4 nagnetic head is separated, and
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SUMMARY OF THE INVENTION

In view of the foregoing problems, it is an object of the present invention to
achieve a magnetic transcription with a high degree of reliability in which signal
deterioration does not occur in a position where an external magnetic field is removed.

According to a first aspect, a magnetic transcription device for transcribing
information signals of a master information carrier in a magnetic recording medium by
applying a magnetic field generated by magnetic field generating means to a contact
body obtained by contacting the master information carrier with a magnetic recording
medium having a ferromagnetic layer, the master information carrier including a base on
which ferromagnetic bodies corresponding to the information signals are formed,
wherein the magnetic transcription device includes driving means for adjusting a
distance between the magnetic field generating means and the contact body while
rotating the magnetic field generating means relative to the contact body; the driving
means is designed to shift the magnetic field generating means and a surface of the



applying a magnetic field generated by magnetic field genefpling meghs to a
contact body obtained by contacting the nmaster information carrier wth a

magnetic recording nedium having a ferromagnetic |ayer, the master
information carrier including a base on which ferromagnetic bodies
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and that the magnetic recording medium as the center of rotation in a state in which the magnetic
field generating means is in close contact with the contact body, and that

the magnetic field generating means has a magnetic core and a coil for generation
of a magnetic field through a current supplied to the coil by current application means,
and that

the current application means is designed to gradually reduce a current value to
be supplied to the coil after the relative rotation is performed at least for one revolution
in a state in which the rotational drive is maintained.

According to the above aspect, the deterioration of transcription recording signals
can be prevented when an external magnetic field is removed by the magnetic head, so
that uniform transcription recording can be performed over the entire magnetic recording
medium.
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the contact body close to each other, driving at least one selected from the magnetic field

generating means and the contact body to rotate taking substantially the central part of
the magnetic recording medium as the center of rotation, thereby rotating the magnetic
field generating means relative to the contact body, and after the relative rotation is
performed at least for one revolution, the magnetic field generating means is separated
from the contact body while maintaining the rotational drive,

According to a third aspect, a magnetic transcription device for transcribing
information signals of a master information carrier in a magnetic recording medium by
applying a magnetic field generated by magnetic field generating means to a contact
body obtained by contacting the master information carrier with a magnetic recording
medium having a ferromagnetic layer, the master information carrier including a base on
which ferromagnetic bodies corresponding to the information signals are formed,
wherein the magnetic field generating means is capable of rotating relative to the contact
body by driving at least one selected from the magnetic field generating means and the
contact body to rotate taking substantially the central part of the magnetic recording
medium as the center of rotation in a state in which the magnetic field generating means
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substantially the central part of the magnetic recording medium as the center of rotation.
According to the above aspect, the deterioration of transcription recording signals
may be prevented also when the magnetic head is approaching, so that even more
uniform transcription recording is secured over the entire magnetic recording medium.
According to a fifth aspect, a method for manufacturing a magnetic disc for
transcribing information signals of a master information carrier in a magnetic recording
medium by applying a magnetic field generated by magnetic field generating means to a
contact body obtained by contacting the master information carrier with the magnetic
recording medium having a ferromagnetic layer, the master information carrier including
a base on which ferromagnetic bodies corresponding to the information signals are
formed, the method comprising shifting the magnetic field generating means and a
surface of the contact body close to each other, driving at least one selected from the
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deterioration of transcription recor ignal s can be prevented when the
magneti c head BiGark § & groapisclionat visw shqvang Wagsielei of atfrasting agé sepreaatingven nor e
uni form  heaesdtddtih ¢ heasRtid itkchiptiseasi8inINE irst BabSRiehe Magnetic
recording medi HG. 4 is a graph showing the relationship between time and air pressure in a
space A in the first embodiment.
FIG. 5 1s a flowchart showing the steps of transcription in the first embodiment

FIG. 6 is a diagram showing the method for performing initial magnetization for
the magnetic disc in the first embodiment.

FIG. 7 is a graph showing the relationship of a distance between a magnetic head
gap and a surface of a magnetic recording medium as well as a rotation speed of a
magnetic head with respect to the rotational phase of the magnetic head at the time of
transcription in the first embodiment.

FIG. 8 is a cross-sectional view of the magnetic head in the first embodiment.

FIG. 9 is a diagram showing the signal area on the master information carrier in
the first embodiment.

FIG. 10 is a diagram showing a portion A of FIG. 9 in detail in the first
embodiment.



BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a cross-secti oighvathiw20H4 a
magnetic transcription device at the tine of transcriptionin a first
enbodinent. FIG 2 is a diagramshow ng & contact surface 3 of a magnetic
transcription nmaster 2 with a magnetic disc | in the first enbodi nent.
FIG 3 is a cross-sectional vi ew showi ng the state of attracting and

separating a nma rrier in the magnetic transcpiption device |n t he
fi Pst enbgdl ment Sﬁﬁ—f‘eilalis s %t Qp‘?’r’%ﬁg@\ﬁt?'@mc h‘é‘eT"VePé the signg) avepvaeibei ne
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t he magnet i ®aghstic idisdinetHel sk cestiedivent . FIG 7 is a graph showi ng the
rel atio ship of nce ,bet ween, a magnpeti.c head nd_a sur.f of a
magnet | recor di m{ﬁﬁ qiagrapy S]agwﬁlgg{:}?eaﬂ%ﬁmg]bé’ég"a}gfﬁ& mﬁﬁﬁﬁélc%gﬁﬂead

Wi th respecfortrardeeiptiatmaisi amﬂiedpﬂmaf}fe mhghéﬁc oegnet the fweddnadbodihenti me of
transcription i ndﬁ.ﬁ ﬁ Il rst odi rre Fl Gth | St fross ecttt ong ﬁiew of
the magnetic head 11 ﬁelsf?r g’é%o OVEifE the statey of MABRFUEANOR IH PRy t he
signal ar eamaatelrfiafoms&imn cafroemaptd tme oeargnettc disc at bise fimesof eahedipion .

FIG 10 is ﬂ1 a@fs%%‘gm?ﬁ%%%a portion A of FIG 9 in detail in the first

enbodi nent . venb FIG 11 is a detailed cross-sectional view of
the si gifal ar ea OAlGHES ismscrossisettional viaw ofirtheemagnetinehedad s thetfodt ment .
FIG 12 is a,.§ b@ﬂﬁ%ﬁ showi ng the state of initial magnetization of the
magnetic disc in t first embodinent, 5 FIG 13 is a di agram show ng the
direction in whi dhlG Heyaea schemdtic viesy shewirg g @agaﬁtlpsi%@gppquswec@onhe

magneti ¢ digcCahNedddfleht ko TRL ddMtion; Eh@ Fig. 131 idiAgraph SiRMtiag fhe

state of magnetization for the master information carrier and the nagnetic
di sc at theCOFFWOthI’E%’éﬁ%r@FiPEFPBﬁIgI}ﬂ the first enbodinent. 10 FIG 15 is a

cross-sgctional VFEW of ik he crirgnRbtibniEtbw Bftthe iiapsbtic Wi BAL -fifsk G
16A is a schepatic view showing a magnetic disc cross-section in an

excel | ent r€e8? teondition; and FIG 16B is a graph showing a
correspondi ng r epFIRULS isan dﬁigﬁﬂi schematically showing the history of a magnetic

field for transcription and a magnetic field at the time the magnetic head is
separated.

20 FIG. 19 is a diagram showing the relative velocity of the magnetic
head 3 to the transcription master 2 as velocity vectors.

FIG. 20A i1s a schematic diagram showing a magnetic dise cross-
section in a state in which a recording signal is partially demagnetized; and
FIG. 20B is a graph showing a corresponding reproduction signal.

25 FiG. 21 is a graph showing the relationship between a rotational
phase of the disc and a peak value of a reproduction signal in the first
embodiment.

FIG. 22 is a graph showing the waveform of a reproduction signal in
a position where the magnetic head for transcription starts to be separated

30  in the first embodiment.

FIG. 23 is a flowchart showing the steps of transcription in a second
embodiment.

FIG. 24 is a graph showing the relationship of a rotational phase of a
magnetic head to a rotation speed of the magnetic head and a distance

35 between a gap of the magnetic head and a surface of a magnetic recording
medium at the time of transcription in the second embodiment.

FiG. 25 is a cross-sectional view of a magnetic transcription device at



15 FIG 17 is a cross-sectional view of the nmagnetic head 4 Noldighdrizned

enbodi nent. FIG 18 is a diagramschematically showing the history of a

magnetic field for transcription and a jgagnetic field at the tine the

magnetic head is separated. 20 FIG 19 is a diagram showing the relative

velocity of the magnetic head 3 to the transcription master 2 as velocity
a sch nat c a magnetic disc cross-

vect ors. QW n

section in t? stt1 haWﬁr I%P }%3&:11&%1%1%%%@1?3 partially demagneti zed,;

and FIG 20Bis EIC@r%ts 5 kosdsrgctional viespohthenmageetiodushsiptsorgdatice 25

FIG 21 is nsh etwee rot.ati onal phase of

the disc a S@%k va ueﬂo%lggn%@%%g’gé? H%%tg g?‘ﬁ“%%t first

enbodi nent . FI G B2 & gih)mhahbm]mglnglmaf\sm@é@f fraxiscaiptipr oothet thoind

si gnal izn where the magnetic head for transcription starts to
M

be separat In the first enbodinent. FIG 23 is a flowhart show ng
the steps of trar8dri2 isom graplashevonrgitherdlationship. off Gtagiwnaphase aph

showi ng t hemﬁghéélb ‘Pﬁ%ﬁﬁ'iﬂ Photdtio t%é;’ lth@gﬁﬁgn&flc %egg%gﬂfa o GrRGAd 18 2

rotation spee netic he ance ween a gap of the
magnet i ¢ hetpligtdtathecof the magagﬁeth&adr el bhelitime Oﬁémmﬁmrmtmhm tthere of
transcri ptigRed thblganﬁgﬁpnd enmbodi ment. FIG 25 is a cross-sectional view
of a magnetic t raﬂ[s(f gt I on device at 4 Novenber 2004 10 the tine of
transcri®ption in dseﬁ‘rﬁ‘é%%ﬁﬂﬂonﬁﬂ (ieweol 8 magnetis-kead indde thisd of
t he magnet igmbb@ins&id. pti on device at the t | me of initial magnetization in
the third enbodi o FlLG 7 .S | owch show t he .st.eps of
transcription i nm ?fd??sra &Lﬁ’éfﬁ‘?g t Gte%o‘{]@aasﬂ'ﬁﬁﬁﬂnéﬁcﬂ/\f%ﬂtl he
rel ati onshigmbbddiangrtt at i onal phase of a nagnetic head to a rotation speed
of the magnetic a current val Ol t he
magneti c head at r}?ﬁg ﬁ]]rf’e A grank § g\g}r}%ﬁeo;ealgﬁ%g@p ¥t g‘ﬁﬁ@b?ﬁ@?ﬁ of3q
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fegB(r)?'h”ent aﬂ%h%‘d g’o tflg Cgl].f lfot\fféh&t gn%?%vﬂe@ﬁ th\?heS R o?ftraﬂs%gf ¢ rP }Ill Me' " @
fourth embodiment.
FIG. 32 is a flowchart showing the steps of transcription in a
conventional example.
20 FIG. 33 is a graph showing the relationship of a distance between a
magnetic head gap and a surface of a magnetic recording medium as well as
a rotation speed of a magnetic head with respect to the rotational phase of
the magnetic head at the time of transcription in the conventional example.
FIG. 34 is a graph showing the relationship between a rotational
25  phase of a disc and a peak value of a reproduction signal in the conventional
example,
FIG. 35 is a graph showing a waveform of the reproduction signal in
a position where the magnetic head for transcription starts to be separated
in the conventional example.

30
DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following, embodiments of the present invention will be
explained with reference to the drawings.
[First Embodiment)]
35 FIG. 1 shows a magnetic transcription device of the present

embodiment. 1 is a magnetic disc serving as a magnetic recording medium,
and 2 is a magnetic transcription master serving as a master information



enbodinent. FIG 31 is a graph showi ng the rel ationship of4 Rot&hBdrizona!
phase of a 15 magnetic head to a rotation speed of the magnetic head and a
current value applied to the coil of thg magnetic heat at the time of
transcription in the fourth enmbodinent. FIG 32 is a flowhart show ng the
steps of transcription in a conventional exanple. 20 FIG 33 is a graph
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First, the driving mechanism of the magnetic head for transcription 3 will be

explained. The magnetic head for transcription 3 is attached to the
magnetic head driving mechanism 17 via the magnetic head arm 4 and the
20 magnetic head rotation axis 5.

The magnetic head driving mechanism 17 is constructed of a rotation
driving part including, for example, a servo motor for rotating the magnetic
head for transcription 3 parallel to the magnetic head 1, an elevation
mechanism part including, for example, a linear stage for elevating the

256  magnetic head for transcription 3 with respect to the magnetic disc 1, and a
withdrawing mechanism part including, for example, a linear stage as
mentioned above for withdrawing the magnetic head for transcription 3 from
the surface of the magnetic disc 1 (the details are not shown in the drawing).

The magnetic head driving mechanism 17 is connected to the control

30 circuit 18, and flexibly controls the drive according to an instruction signal
from the control circuit 18. In addition, the magnetic head driving
mechanism is not limited to the configuration mentioned above and may be
formed in any other configuration as long as a similar operation can be
performed.

35 Next, the steps for attracting / separating the magnetic transcription
master by pressure will be explained in detail with reference to FIG. 1 and
FIG. 3. First, the step of separation through delivery of pressure will be



exhausting a gas fromthe pass 8, 10 is a suction punp coniRel&abd-@obde gas
outlet; and 11 is an exhaust valve for controlling exhausting of gas.
Furthernmore, 12 is an air-supply punp fqe delivering a gas by pressure to

t he passage 8, and 13 is an air-supply valve for controlling a gas supply.
15 Here, an air filter of 0 01 gmis provided in the air-supply punp 12,
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2 contacted closely with the magnetic disc 1 is separated slightly therefrom.
FIG. 4 is a diagram showing the relationship between an elapsed
time at this point and air pressure in the space interposed between the
magnetic transcription master 2 and the magnetic disc 1 (hereinafter
25 abbreviated as space A). In this drawing, the air pressure in the space A
rises momentarily over 101.3kpa after about 3 seconds have elapsed, and the
air pressure is maintained approximately at 130kpa during one second to
follow, which is a period corresponding to the state in which the magnetic
transcription master 2 and the magnetic disc 1 are separated from each
30 other as mentioned above.
Next, the step of achieving a close contact by suction will be
explained also with reference to FIG. 3. The air-supply pump 12 is stopped,
and the air-supply valve 13 is closed. Thereafter, the exhaust valve 11 is
opened, and the suction pump 10 is operated. Through this operation, gas
35 in the venthole 7 is vented in the lower direction as indicated by an arrow E
of FIG. 3, so that the gas inside the groove 2e, that is, in the space A also is
vented.



that the magnetic transcription nmaster is attached. 10 Nex4 Not&ifibai2006uUpply
punp 12 is operated in a state in which the exhaust valve 11 is closed and
the air-supply valve 13 is opened, so that gas flows into the passage 8.
Then, air is delivered by pressure in the upper direction indicated by an
arrow D of FIG 3 in the venthole 7. Thus, the air delivered by pressure

into the venthole 7 is d Iiver Lnto.a roov 2e by_ 15 pressure. The air
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i nt er posed Q”%égﬁen the magnetic transcription master 2 and the nagnetic

disc 1 (her %r 25 abbreviated as space A). In this drawing, the air
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ci rcunf erermn:facaars:llavdfm11$ﬁ‘i6}e2A I's enclosed. The pressure therein becones
lover tjan the atgp %Bi]aeﬂ’gjeﬁ view of a portion A enclosed by a dotted line in FIG. 9 is
shown schematically in FIG. 10. As shown in FIG. 10, a master information
pattern including magnetic portions made of ferromagnetic thin films is
formed in the signal area 2a with a pattern corresponding to a digital
information signal that is recorded in the magnetic disc 1, for example, in a
25  position corresponding to the preformat recording. _
In FIG. 10, hatched portions correspond to the magnetic portions
made of ferromagnetic thin films. The master information pattern shown in
FIG. 10 includes areas arranged in a sequential order in the longitudinal
direction of the track, and each area includes a clock signal, a servo signal for
30 tracking, and an address information signal and so forth. In addition, the
master information pattern shown in FIG. 10 is an example, and the
configuration or the array etc. of the master information pattern will be
determined suitably. ‘
For example, as in the case of a hard disc drive, when first a
35 reference signal is recorded in a magnetic film of a hard disc, and a
preformat recording of a servo signal for tracking etc. is performed based on
this reference signal, only the reference signal used for the preformat



pressure. Therefore, the magnetic transcription master 2 isNBi&asSE9089al nst
the nmagnetic disc 1 by the atnospheric pressure. A section where the air
10 pressure of the space A is indicatedgs about 30 kpa in FIG 4
corresponds to the closely contacted state nentioned above. Next, the
magnetic transcription master 2 will be described in detail. FI G 9
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20 the like can be used.

In addition, in order to generate a sufficient recording magnetic field
independently of the type of the magnetic recording medium in which master
information is recorded, it is generally preferable that the magnetic material
has as large a saturation magnetic flux density as possible. In particular,

25 for a magnetic disc having a high coercive force of more than 2000 oersted or
for a flexible disc having a thick magnetic layer, a sufficient recording may
not be performed when the saturation magnetic flux density is 0.8 tesla or
lower, so that generally a magnetic material having the saturation magnetic
flux density of not less than 0.8 tesla, preferably not less than 1.0 tesla, is

30 used. Furthermore, although it depends on the bit length or the saturation
magnetization of a magnetic recording medium or the thickness of a
magnetic layer, for example in a case where the bit length is set to be about 1
pm, the saturation magnetization of the magnetic recording medium to be
about 500 emu/cc, and the thickness of the magnetic layer in the magnetic

35 recording medium to be about 20 nm, the thickness of the ferromagnetic thin
film 16 preferably is in a range of about 50 nm to 500 nm.

Here, in order to obtain a recording signal of an excellent quality in



5 perfornmed by using the nmagnetic head in the hard di sc dr4 Mgvenhihde2084 .
shows a partial cross-section of the area showmn in FIG 9 and FIG 10. As
shown in FIG 11, the magnetic transcription master 2 has a recess portion
2c formed as a plurality of mnute array patterns corresponding to the
information signal in one principal plane of a disc 10 shaped base 2b nade

of a non I c material such. as bstr at ubstrate or a
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causing signal deterioration in the conventional example.

Next, a method for manufacturing such a magnetic transcription
master 2 will be explained. Specifically, the magnetic transcription master
used for the recording system of the present invention is formed in the

25 following steps: a resist film is formed on the surface of a Si substrate; the
resist film is exposed and developed for patterning by a laser beam such as in
photolithography or by the lithographic technique using an electron beam;

- the resist film is etched by dry etching etc. to form a minute uneven shape
corresponding to an information signal; and a ferromagnetic thin film made

30 of Co etc. is formed by sputtering, vacuum evaporation, ion plating, CVD,
plating or the like in such a manner that the ferromagnetic thin film is
buried in the recess portions, so that a magnetic transcription master
provided with a magnetic portion corresponding to.the information signal
can be obtained.

35 In addition, the method for forming an uneven shape in the surface of
the magnetic transcription master is not limited to the methods mentioned

above. It is also possible, for example, to form a minute uneven shape



filmprovided as the ferromagnetic thin filmin the magnet4 goldmtzobbpti on
master at the time a preformat recording is perforned. Furthernore, it is
5 preferable that uniforminitial nmagnetjgzation is perforned for the
magnetic recording nmediumsuch as a hard disc prior to performng a signal
recordi ng usi ng the magnetic transcription mast er 2 Next, the magnetic
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rotation axis, and the magnetic head for initial magnetization 103 is rotated
parallel to the magnetic disc 1 through at least 360 degrees, for example, 450
degrees. Thus, the magnetization direction of the magnetic disc 1 is
determined in advance in one direction as shown by the arrows in FIG. 12
25 (initial magnetization). In a stage in which the initial magnetization is
completed, the magnetic head for initial magnetization 103 is separated from
the magnetic disc 1 while the rotation is maintained (separation of the
magnetic head for initial magnetization).
Next, while maintaining a state in which the magnetic transcription
30 master 2 is positioned and overlapped on the magnetic disc 1, the magnetic
transcription master 2 and the magnetic disc 1 are brought uniformly into a
close contact with each other by the method mentioned above. Furthermore,
the magnetic head for transcription 3 is shifted by the magnetic head driving
mechanism 17 in the direction indicated by arrow B in FIG. 1, and the gap 3d
35 of the magnetic head for transcription 3 is allowed to approach the magnetic
disc 1 to a distance of 1.5 mm (approaching of the magnetic head for
transcription).



directly by means of a |aser, an electron beamor an ion beRBVerferb0od orm a
m nut e uneven shape directly by machi ning. Next, the process of performng
a transcription recording of the inforngtion signal corresponding to the
pattern shape fornmed in the 5 nagnetic transcription master 2 for the
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Here, the operation at the time of transcription will be described in
more detail. FIG. 7 shows the relationship of a rotational phase of the
magnetic head for transcription 3 to a rotation speed of the magnetic head

25 for transcription 3 as well as to a distance between the gap 3d of the
magnetic head for transcription 3 and the surface of the magnetic disc 1 at
the time of transcription.

Here, the transcription is completed when the magnetic head for
transcription 3 is rotated for 360 degrees or more, but the magnetic head for

30 transcription 3 maintains its rotation also thereafter at 60 revolutions per
minute. In the example shown in this drawing, when the rotational phase
of the magnetic head for transcription 3 reaches 450 degrees, the magnetic
head for transcription 3 is shifted in the direction indicated by an arrow C in
FIG. 1 and starts to separate from the magnetic disc 1 until the rotational

35 phase reaches 540 degrees, at which point the separation is completed. Also
during this separating operation, the magnetic head for transcription 3
maintains its rotational operation.



4 Novenber 2004 17 Then, the magnetlc head for transcri ptlzpnoaem&ragg‘et ed
parallel to the magnetic disc 1 at a speed of 60 revolutions per mnute in
the direction indicated by the arrow A, Pn FIG 1 with the magnetic head
driving mnmechanism 17, taking substantially the central part of the
magnetic disc | as 5 the center According to the present operation, a
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amplitude of the reproduction waveform also can be suppressed over the
entire area of the rotational phase. In other words, according to the present
embodiment, uniform transeription recording can be achieved over the entire
magnetic recording medium.
25 the present inventfion can achieve uniform transcription recording
the present embodiment
FiGS. 16A and 16B are schematic diagrams respectively showing the
state of magnetization remaining in the magnetic layer of the magnetic disc
1 in this state and a waveform of a reproduction signal when using a ring
30 head corresponding thereto. Here, the direction of the arrow shows the
direction of the magnetic field, and the length shows the magnetic field
strength. The ring head (not shown in the drawing) converts a change in
the magnetic flux crossing the gap into an electric current. Therefore, by
approaching and scanning the magnetic disc 1 that is magnetized as in FIG.
35 16A, the leakage flux from the magnetic disc 1 can be detected, and a
waveform of a reproduction signal as shown in FIG. 16B can be obtained.
Here will be explained a difference in the state of applying an



during this separating operation, the magnetic head for traNgGihiPomn 3

mai ntains its rotational operation. 4 Novenber 2004 18 In the present
embodi nent, the separation distance at tgis time was set to be 3 nm The
operation at the tine of initial nmagnetization also is the same except
that the distance of the magnetic head with respect to the nmagnetic disc 1
Is different.
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anplitude of the reproduction waveform al so can be suppressed over the
entire aredTBRSYUPRLIPBIBASIBNA] phase. In other words, according to the

present enbodi NErte mipneeicidllaRfG dtAlihGReIRFOIMADI RN iREEPHAHQV ET
the entire gnhet.i.c recardi ng nedi 25 the present invention can achieve
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[T 0 LybETHRNELE LN L D anel 0 o6k L0, LY By st and o
thereto. Helieectidieimthedtdvoimeof A trervarshowshemshby heolidilirecisi thie libtdref
g 1 kB g SO BBl b TR o e e T,
crossi ng t Hhedameiofttoamscrgitént.ri c current. Therefore, by
20 The history of a magnetic field at the point G shown in FIG. 18 will
be explained by comparison with FIG. 8. A point a in FIG. 18 corresponds to
a point in time when the magnetic head 3 is located sufficiently far away
from the point G. As it proceeds from the point a toward a point b, the
vertical magnetic field increases and reaches its peak at the point b. As it
25 proceeds from the point b toward a point ¢, the vertical magnetic field is
reduced, and at the same time, the horizontal magnetic field increases and
reaches its peak at the point c. This corresponds to the fact that the point G
passes through in order of the vertical magnetic field L and the horizontal
magnetic field J. In other words, as the vertical magnetic field L
30 approaches the point G, the vertical magnetic field at the point G is
increased, and as the vertical magnetic field L. moves away from the point G
and the horizontal magnetic field J approaches the point G, the horizontal
magnetic field is increased.
In addition, as it proceeds from the point ¢ toward a point d, the
35 horizontal magnetic field is reduced, and at the same time, the vertical
magnetic field increases in the negative direction and reaches its peak at the
point d. When the point a is reached via the point d, both the vertical



approachi ng and scanning the magnetic disc 1 that is magnefNgeghizs 2004 FI G
35 16A, the |l eakage flux fromthe magnetic disc 1 can be detected, and a
wavef orm of a reproduction signal as sh in FIG 16B can be obtai ned.
Here will be explained a difference in the state of applying an 4 Novenber
2004 19 external magnetic field at the tinme of separating the conventional
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direction i, Ry 15 drawi ng, and the magnetic field strength in the

vertical di'fe }%hesgn is determned to be positive for the magnetic field
nmovi ng 0owar d t hélThgppmtteddilinest imnFliG. lBeshrwvwangompanative ehampléetbeby a
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point G A®qintp oé%%o@osm@mtwbem the develwpfy the paeeprding tﬁgnal/eiltoa)ém
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magnetic field reaches its peak value has not vertical magnetic field, but in
the track of the dotted line, a considerable amount of vertical magnetic field
1s applied.
As is shown here, the histories of the magnetic fields applied to the
25  transcription master 2 differ greatly in the cases where the magnetic head 3
passes through and separates in the vertical direction, and this difference is
the cause for the deterioration occurring in the recording signal only in the
phase in which the magnetic head 3 is separated.
FIGS. 20A and 20B are schematic diagrams respectively showing the
30 state of magnetization of the magnetic layer in the phase of separating the
magnetic head 3 from the magnetic disc 1 and a signal waveform reproduced
by using a magnetic head to be mounted on a corresponding actual hard disc
drive in the conventional example. As in FIGS. 16A, 16B, the direction of
the arrow shows the direction of the magnetic field, and the length shows the
35 magnetic field strength. As is observed here, due to the strength of
magnetization becoming partially weak, a drop in the reproduction signal
voltage occurs in accordance thereto.



and the horizontal magnetic field J approaches the point GNbRgahepogeNt al
magnetic field is increased. In addition, as it proceeds fromthe point c
toward a point d, the 35 horizontal maghetic field is reduced, and at the
same tinme, the vertical magnetic field increases in the negative direction
and reaches its peak at the point d. Wen the point a is reached via the
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show ng,t he As described above, it is possible to obtain a great effect according to
the present embodiment in that an excellent transcription can be achieved
over the entire surface of the magnetic disc 1 by changing a part of the
transcription process with respect to the conventional method.
In addition, in the configuration of the present embodiment, the
25 magnetic head for transcription 3 was driven to rotate, but exactly the same
effect can be obtained also by driving the side of the magnetic disc 1 to rotate.
In other words, it is sufficient to rotate the magnetic head for transcription 3
relative to the side of the magnetic disc 1, and both the magnetic head for
transcription 3 and the side of the magnetic disc 1 may be driven rotatively.
30 Furthermore, in the description of the present embodiment, the
magnetic head for transcription 3 included a magnetic core and a permanent
magnet. However, as long as the same external magnetic field as shown in
FIG. 8 is generated, it is also possible to use, for example, an electromagnet
made of a magnetic core and a coil. Although a detailed explanation is
35 omitted here, it is designed to perform the same operation also for the
operation at the time of initial magnetization. Furthermore, the present
embodiment was described by referring to an example in which the magnetic



30 state of nmgnetization of the magnetic layer in the phasg,afsgepanati ng
the nmagnetic head 3 fromthe magnetic disc 1 and a signal waveform
reproduced by using a magnetic head toj,ge nmounted on a correspondi ng
actual hard disc drive in the conventional exanple. As in FIGS. 16A, 16B
the direction of the arrow shows the direction of the nmagnetic field, and
the Il ength sho the 35 magnetic fleld strength. _As is_observed, here, due
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FIG. 24 shows the relationship of a rotational phase of the magnetic

head for transcription 3 to a rotation speed of the magnetic head for

transcription 3 and a distance between the gap 3d of the magnetic head for

transcription 3 and the surface of the magnetic disc 1 at the time of

25 transcription. As shown in this drawing, the magnetic head rotates at 60

revolutions per minute at both times when the operation is performed in that

the distance between the gap 3d of the magnetic head for transcription 3 and

the surface of the magnetic disc 1 approaches from 3 mm to 1.5 mm and
separates from 1.5 mm to 3 mm.

30 By determining the steps as such, a signal recording can be

performed with higher reliability in a wide range of transcription conditions.

[Third Embodiment]

Next, a third embodiment of the present invention will be explained.

As for the contents that are the same as those in the first embodiment, the

35 explanation thereof is omitted. FIG. 25 and FIG. 26 show magnetic

transcription devices in the present embodiment. FIG. 29 shows a cross-

sectional view of a magnetic head 203 in the circumferential direction of the



relative to the side of the nmagnetic disc 1, and both the smgighns 2bgad for
transcription 3 and the side of the magnetic disc 1 nmay be driven
rotatively. 30 Furthernore, in the descriLption of the present enbodi nent,
the magnetic head for transcription 3 included a nagnetic core and a
pernmanent nagnet. However, as long as the same external magnetic field as

showmn in FIG 8.is.gener te 1. 1.S aI SO possi tp, use, for exanple, an
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t he magnet iarrbwadl inofFHie86a60 6hat the magnetlc head 203 is rotated at least 360
degrees, for example, 450 degrees. Thus, the magnetization direction is
determined in advance in one direction for the magnetic disc 1 as shown by
the arrow of FIG. 12 (initial magnetization).

25 Then, in the state in which the rotation of the magnetic head 203 is
maintained, the value of the electric current to be supplied to the coil 203c is
reduced gradually. Thereafter, the magnetic head 203 is separatéd
temporarily from the disc 1.

Next, as shown in FIG. 25, while maintaining a state in which the

30 magnetic transcription master 2 is positioned and overlapped on the
magnetic disc 1, the magnetic transcription master 2 and the magnetic disc 1
are brought uniformly into a close contact with each other. In this state, the
gap 203d of the magnetic head 203 is allowed to approach the magnetic disc
1, for example, as close as up to a distance of 1.5 mm (approaching of the

35 magnetic head). Thereafter, an electric current of 20A, for example, is
supplied again to the coil 203¢ this time in the opposite direction to the time
of initial magnetization (transcription).



revolutions per mnute at both tinmes when the operation | 4 Retdaredos n

that the distance between the gap 3d of the magnetic head for

transcription 3 and the surface of thegyagnetic disc 1 approaches from3

mmto 1.5 mmand separates from1.5 nmto 3 nm 30 By determning the

steps as such, a signal recordl ng can be performed wth hi gher reliability
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dr awi ng, ZQMatmldSGﬂl)ﬂe)gmee oa mpae; bokt atrabe gloict wheasthﬂmiagmétmhead 203 1s

f err omagnet | t

magneti c Sﬂq%r?“{n% %#d ﬁggr %%%?}hu@@alﬁl% qméqgg rgg%tﬁ%ggﬁﬁg&? ?Fi?% aqu%r?f Xt er nal

magnet i ¢ fiebcrwasiragnt icckle anppliedby the bgalBﬁ)Bcag,s reyluded graduallyc head cl oser

or farther away. . t: f lied
. 1}/@% %@éﬁéﬂgﬁ% g1 cap e%lgf_rg ﬁ@ﬂl nBﬁi bEA tb% Aerhdn AP

and renoved I'n t |nent é;con g an el ec rIC current
to be Mupptatatdonal pheseshiangesdromo4bRresgreee tpr@*é@esbgme&perﬁ‘@rmgn@ua

transcript ;%He}:léd?ct@i'é%% né 1ctﬁb%d 2@5 QR ABHLRD F5FORALIGR" '?;Q?(?P&Qiflﬂﬂoﬁé’

pattern sh f or ned 1e I C transcrlptlon nast er gnetlc
disc will Doyt aj nethe\nrﬁﬁentr@nbf)@n%@l&,éhﬁp@rez@ wadugisyedupedmraduallyn t he

state in vw\bﬁﬂetrbﬁatﬁ@@m@éhpa &t RChdad 205040HIRH DR ﬁﬁﬁs&ﬁ@ﬁwaé&&n plaapd 6 as
shown in FIG, 26, a ortlon 2Q03d of the magnetic head 203 1 s brought

close to th@lthﬁﬁhéﬁ?%ra&}%t  magyetig I 3.as close as a distance of 0.3
mm (appisoachi ng dfhd bpefmmetat @¢heea@) of irﬁtﬂahh:@a@ie’tiﬁho@ﬁaﬁ;b&@tﬂhecsé‘m&r ent

of 20A, for ex S the co nheti c head 203
0o oonur y cueabEhg: b AiRRee REhS magSerihead wikh Tesn R A R EaneRe : o
substantialdlgctlhedcfe?emtenm BaQlagerhimibgtthe steygnes saclilithe shnasefférd asethiag¢r, i n

he d
hoo s (et doreiss nfodbhell oaf WellRindh. Y uifhe BR I Goh g PRRGhL S
t he magnet imagneticdibeaedt iamn descritetder aboveq ithe aduagwetic nhoad dor eohiitiad for

the magpet i}ﬁag}lgﬁz&ti&? aﬁﬁw'ahgymagnetic head for transcription can be used
commonly. In addition, a magnetic field can be applied and removed by

controlling the electric current, so that it is advantageous for the device to
have improved design flexibility.
Furthermore, the present embodiment was described by referring to

25 an example in which the magnetic recording medium is an inplane recording
medium. However, the same effect can be obtained also in the case of using
the present magnetic transcription device for transcription for a vertical
recording medium,

{Fourth Embodiment]

30 Next, another embodiment of the present invention will be explained.
As for the contents that are the same as those in the third embodiment, the
explanation thereof is omitted. The object of the third embodiment was to
solve the problem of signal deterioration in the cut-off position of the
magnetic head 203 with the coil 203c. However, also at the time an electric

35 current is applied to the coil, signal deterioration can be observed also in the
position where current is applied due to conditions for transcription, that is,
when a recording signal is not overwritten completely when the magnetic



the arrow of FIG 12 (initial magnetization). 25 Then, in |
which the rotation of the magnetic head 203 is naintai ned{ﬁﬁ%ﬁb\afe% %%410f
the electric current to be supplied to tge coil 203c is reduced gradually.
Thereafter, the magnetic head 203 is separated tenporarily fromthe disc
1. Next, as shown in FIG 25, while maintaining a state in which the 30

magneti c transcription ster.2 is.positioned and..overl app on .t he

magnet i o di eadi 20 RassesdRemasiRaLHEEFS GRFE s APBICS Bga nLDRERIAR 1R° di sc
1 are bL Olkgbétrwh&rgém yupplial g ﬂlepaelhzmaﬂ gﬁﬁhe_/\inta@lnleﬁc theald 2073 isl nmdtuﬁia& ]
state, the t he netic hea s.a to roach, t he
rmgnet i ¢ aigeuatiy; g teeoRrd BBoumAH Sud Hat Signaf SRtedgRR G5 ne
(appr ](c)achi r;g'ewléntehbﬁ-aﬁl mgml Eilnigd 'nf&md)osiﬂ’dm?]emdmﬁ'bethg gwtteilﬁemh:rént iewn::t@ﬁﬁ of
20A, for. e e, | su I ed, agai n,tont i c _thi ' i-n

opposi L& o aBere e pEHER: PGP PRaYE §6S e ot FTER SO S ) 4
Novenber 2Q00#radvdcHption it perfopmedtdiomltindomelst wiid tife tatatisnal gpéramioni for be
expl ai ned ra.in.detail. .. F 8.s ti I_P,: l.onal
phgse of ‘th ﬁg{genté}?? %Eﬁé%a c{u gi' eég:rlgt | oen(i ggevg(%hgafs @Eﬁ%ﬁgﬁﬁiﬁ 'la(lzé %ieeg%hgnd a
current valaerespp tetdoffo The. 3di shots the redagivaship af a ratatiomsl phase of
transcripti | tih.rid odll . AN Rk i d, when
t he magnet itg{éh%lggh g@& 1 & d %‘%‘? g?%dgdggﬁehe%’r% é)[éls or %mr%gnggﬁt}%aat@tgﬁ%%kg T
when t H@ nepleeiof eleedric 2osrand appdiegh odthesmildgPe of ththmagnesichheddh 203 athe

rotation asyeltiind ofitPnd@lgtfo@f the electric current to be supplied to the
coil 203c is reduced_gradually. Mre specifically, the coil current is

reduced from 20A 4% sbawphan the dragripg; sthegndhe phagent dargprligd: omessoll

degrees to RAPeRLY §RErcaldd i)g‘iﬁdh&lﬁ frogr 0adto oA Ranet siatdaadwhich the
mai ntains its rot,aHeoH at 60 .revol ution er mnute. Ing‘h?he &rlesent
embodi ment , P2gBEEGACEAIISFRFFRNE &L AUTRVO4 IR BET MAN LR | & 163t BRG AFER&
magnet i1 heiaduZ Q¥ tho cofl duridift ik radaedd ptdduallysfroaPOAtODA i thwsate in
separati ng

cepar i 70 LHEATRITL SO 20%, A5 TIo0PRE AVl LEP ARl 2t
head with rgegent etnbotihaengghetdurrenti salue issapliliddeandicut BYf wailerntating t he
obt o ned. - Bemgea Terd B adha MRS pobthT fL i HadRRE AR 08 37 B8
above, the hmighetiectiendvilldre fired fimim 2Be staptidb ithatendrofdhd travesorggpmet.i ¢ head
for Lrapscription Gan dciiafitingCOEYRkYs 4 oAl U Qi PRURGHISE chhebd can
e applied and rendved Dby o _ o o
performed with higher reliability in a wide range of transcription conditions.
Also with respect to the initial magnetization, it is the same except that the
position of the magnetic head relative to the magnetic disc is different.
As described above, the present invention can achieve uniform
25 transcription recording over the entire surface of a magnetic recording
medium without causing deterioration in the transcription recording signal
due to the effect of magnetic flux in the vertical direction existing below the
gap of the magnetic head used for generating an external magnetic field in
the phase in which the magnetic head is separated.
30 The invention may be embodied in other forms without departing
from the spirit or essential characteristics thereof. The embodiments
disclosed in this application are to be considered in all respects as illustrative -
and not limiting. The scope of the invention is indicated by the appended
claims rather than by the foregoing description, and all changes which come
35  within the meaning and range of equivalency of the claims are intended to be

embraced therein.



controlling the electric current, so that it is advantage evi ce
to have inproved design flexibility. Furthernore, the prgggﬁ%ﬁgﬁ%g@%ﬂent
was described by referring to 25 an exanple in which the magnetic
recording nmediumis an inplane recording nedium However, the sane effect
can be obtained also in the case of éﬁh@ﬁs t he present magnetic
transcription device for transcription t0r a vertical recording nedium

[ Fourth Enbodi ment] 30 Next, another enbodi ment of the present invention

will be explai Reﬂxaghrléﬁcf fankBApHeAt @ifise bR tra{Rritify SARI RS QF@n418 t he
third enbodi nent, the explanation thereof is omtted. The object of the

third enbebipreastendaiarmation garneritpa shrgretit regoyding meddnimobrapplying t he

al'so at | ReoppARt el BenfRERA hf paRk e Rellt ihdrRrE Srkail e CEHRAE

det eri or abody obdained iopsenteadirg e nastéreinfpraabtipancashier evichirar erignietic

applied due tq.conditions far trapscription, that |.s, when a_recording
Sl gnal | sTHSTIiNE FRFHETR DRGB! &t BFPTRABRE Hhd ey Bl dnasih BHPRRSS84 25

head 203 pass@sSinchediP@sd bhe® oNPhRICKIFQRbghsti@PRYIRCA98 ondiAgteftAke, the
electric current. supplied to the coil 203c of the magneti ¢ head 203 is

reduced YHatmation signalseaneHorarednbodi nent, so that signal deterioration

can be preven £ 0 i j i £ . theyel.ectr urrent
o cut of .5 PoEv B HikeR dahiosbrRas bR, SbRskR WRiBE eBnk |

FI G 30 i fort adjuistimgt & adistariqet betwdes: ey hosgredicsiiold penemtirigy mdds dhé
rotational, operation for, .the tinme the electric .current, is applied as well
o For "t nthe Prraics Fodvakhile doraig the maBac B Srenting TuABhs reREve

rel ati onsfy thotodtdctRidyonal phase of the magnetic head 203 to a rotation
speed of the magnetic heéad 203 and a 10 val ue of electric current applied
to the coil 20%B8eseiny Hee fhiieg iracends Zopakie of mhifting the mpgnedeifialion. As

shown in i %ﬁ%{%“ h ti1d.S i t i ur i's
i ncr easedg%&?%gua y roglr!g%g tgogg’g%{xlg gﬂt & g@gﬂ%t %%dﬁggﬁg&heeacﬁr‘lagﬁ i'c head
i s rotatidgviatg 60 leastoing selestquefrom rthe enaghetic fiebd ganewmtingl méasnscandof f,
the coil gurrent is,reduced gradyally from 20A to in the state,.li whi ch
t he mgneﬁ?ec Cﬁ’é’%ﬁcﬁ ?O%gt g‘? i 1??33'%% L{%{Snrge\fbli%ﬁ‘lt%@@'ﬁ%e&mcﬁﬂ{:@f I?EH%t Rk tgﬁr esent
enbodi NMeninageicCiicoedingy fddeuis ad fblel &hten &f Gutatddh, WyrkBy otalih@dhet he

magneti c head 203, so that the position of the magnetic head 203 in the
hei ght di Feeness fiald gepsrating ameamnialatve tatke contass hody, nd he

transcription. the magnetic field generating means is separated from the contact

body while maintaining the rotational drive.

2. The magnetic transcription device according to claim 1, wherein the
magnetic field generating means and the surface of the contact body are
shifted close to each other while rotating the magnetic field generating
means relative to the contact body such that at least one selected from the
magnetic field generating means and the contact body is driven to rotate
taking substantially the central part of the magnetic recording medium as

the center of rotation.

3. The magnetic transcription device according to claim 1, wherein the
magnetic field generating means includes a magnetic core made of a

ferromagnetic material and a permanent magnet.



20 By determining the steps as such, a signal recording cambsieHhes ned
with higher reliability in a wide range of transcription conditrons. Al so
with respect to the initial magnetizathen, it is the same except that the
position of the nmagnetic head relative to the magnetic disc is different.
As descri hed a*i’ﬁ?é%g%ﬂ@ti@rtﬁaﬁ%&qgitmﬁ@ekzﬁ% &@br &Y S1HB 10Whereth the
transcription recordrng over the entire surface a magnetfic recording
medi um wi tre@mneticafisld gatetretingr atdams iincluldest ransagngiiad aore enedei 0§ ai gnal
due to thgﬁp@ffect of na%gjﬁiic flux..in the vertical direction existing bel ow
&9

the gap BFTYRESHEYR 239”84 or generating an external magnetic
field in the phase in which the magnetic head is separated. 30 The

i nventionSmay Aemegheticettansciaptien deics fov tramsteritbdpaihformatiommigdeds spiri t

or essential characteristics thereof. The epbodi nents gl%sclosed 10 this

appl i cat | BhadPeSEh BOTERIAHERNEET R Arasnedifceraing megitnahy ¢BPYARE not

limting. a_liﬁﬁgﬁéﬁ’@@ieﬂi gfeﬁérdt&\{ G hfdrletic! ﬁ&&?&ﬁaﬁﬁg&ﬁ@aﬁ@@é@@@nm&ka' ns
a

rather than by the foregoi ng description, an | changes which cone 35
wi t hi n t hBod® ahitaigedrey cantpetisn Gpumastannjornatine crsersvith & mageatied to

be . STbr agae el Shilinds NYAHRCL £OMIABCHANRA 1 TRANEL | SAbASGHT P T On

device for I'ng in i'on sl of "a nmaster 1 nformation
carrier i camierdigehidiagreebaseongyviviett fenrdiyaggpgtie bodiesacareeppetniding itelthe
gener at ed, t% maﬁgeti.c field generating neans to a contact body obtained by
cont act i nfPHEBRQE IRt HETRIPEH carrier with a magnetic recording medi um

having a ferrogR@pshi thd &Inetid erdBRt R HevB @A pricas drffingNmkdAsNg a
base on which ferronagnetic bodies corresponding to the |nformtion

si gnal s afar adjivssirg alEseineet betwesgnthe sagneiivchelsh ponergdingc meegwpandes
driving ' ' ' t ' ' .

gener at1 nEThSgnet tA ThIEeRe HRY iR R TRHIE et Fotlere |
gener at i ntp theansnteet doidye to the contact body; wherein the driving neans
i s capable of shifting the. magnetic field ener at.p.n ans and.a surface
of ¢ cont act S5 i S ARG BRAGR 8. CAPae i L CBE (RaRECUE Bid oq
fromthe %@ﬂ&%‘ti:rfg' hielnd a8aes ahirfikd"BAREe: athtath ®od9nilasé tBOshcH othat at e
taking substantially the central part of the _magnetic recordi ng medi um as

the cent efiriging af deassrona feleetryl fFomtheagnegectiodightepecratingimpsans aedng
means rel gid V&riQct I?)%dgo B al%tta‘é%o%ikir%nq;ubstantially the central part of the

magnetic recording medium as the center of rotation, thereby rotating the
magnetic field generating means relative to the contact body, and

after the relative rotation is performed at least for one revolution, the
magnetic field generating means is separated from the contact body while

maintaining the rotational drive.

6. The magnetic transcription device according to claim 5, wherein the
magnetic field generating means and the surface of the contact body are
shifted close to each other while rotating the magnetic field generating
means relative to the contact body such that at least one selected from the
magnetic field generating means and the contact body is driven to rotate
taking substantially the central part of the magnetic recording medium as

the center of rotation.



the magnetic field generating nmeans is separated fromthe goptact. -BeAY
while maintaining the rotational drive. 2. The magnetic transcription
device according to claim1, wherein t magnetic field generating neans
and the surface of the contact body are shifted close to each other while
rotating the [ =] I - LV : body
such that trz'it lngg?tn ggggggltg%ggﬁﬁ%%%%@%%ﬁgﬁ%%ice Eﬁ&é%gﬁgﬁgﬁ%ans
and t he comgmuotticodnyd | gertbratiag toeandt dheludeskiangnaghaticantdral inadeheofcant r al
part of the magnetj.c recording, nediumas, 6 the center of rotation. 3. The
magneti c %?E‘%ﬁf‘ﬁ Fdﬂaﬁ&ﬁq@@%a%éﬁfﬁ}aﬁ’&nttan%%‘?% 1, wherein the magnetic
field generating neans includes a magnetic core nade of a ferromagnetic
material and a pernmanent magnet. 4 Novenmber 2004 27 4. The magnetic
transcri pB on dbgi wegactiertaangcriptien aavice aogmdéng to mdainydy iehersin jthed
generatin E{‘%@%I u .mag | d r I C terial
and a coi Pﬂ : n%g%egﬁer?}@%sg%p 5 gﬁlég'}a&\%cgi oF ?%Cﬁsé(’:c}?lgﬁ%%&% n g?mati on
signal s @frremmgattc rafeidaindacodrrier in a magnetic recordi ng medi um by
applying a nmagnetic field generated by nmagnetic field generating nmeans to
a contact body obtained by .contacting the master information carrier with
a magneti g, reaohfHoMtiREHanLABYibAIdEvitE THP TR Hink aKeSrmAtien "RSh A%
information carrier including a base on which ferromagnetic bodies

cor r esponéf agnaster iaforipgtinhaarider 81 grapgnetier¢enrding madévsi hy epelingnet i c

transcri pti i ] Vi j I i e

bet weon { ReiaBaasr ieiq REREHEET I, e RRdIEARS, eofli Bl enlld B CeBhANET
rotati ng bbhdyrdgaitedcby icehthabnetled hraptae mfermeltiahi ssarier avithe aoghacic body,
wherein the driving neans is _capaple of shifting the magnetic field

Goner at | nECoRRIRE AEURTE hedeg” Br lrHunaBneUS (aHany Lt JRasEs SleRmatAg
driving aktah@@SincA@inged BaEESnf WAMLH Rersmapatiic bﬁ)ﬂﬂ%éjc&@@ﬂfcﬁ{diﬁg tBRaRs and

t he cont act bod%ﬁto rotate taking substantrally the central part of the
magnet i ¢ Heepmnatiog siganismargsformedsent er of rotation, thereby rotating the
magnetic fiel d,gen J r t] t:ac , er the
relative rotation %@E%?%ggggﬁﬁ%t 1@ et\ﬁ%ll‘%{r}ngﬁegg\g/o]lgu ?ﬁﬁé/t%fg%qang% etic

fi el d geneslativeagtorghses costast phody ebly f dovinzhet cleashoind edjeottd | from the

mai nt ai ni prgaén% i’ ?ite c{ Ig%%%'rat?rrllgvr%'eans and the contact body to rotate taking

substantially the central part of the magnetic recording medium as the
center of rotation in a state in which the magnetic field generating means is
in close contact with the contact body,

wherein the magnetic field generating means has a magnetic core and
a coil for generation of a magnetic field through a current supplied to the
coil by current application means, and

the current application means is capable of gradually reducing a
current value to be supplied to the coil after the relative rotation is
performed at least for one revolution in a state in which the rotational drive

is maintained.

10. The magnetic transcription device according to claim 9, wherein the
current application means applies a current value of the coil for generating
a necessary magnetic field for the transcription by gradually increasing the

current value while performing the rotational drive.



6. The magnetic transcription device according to claim5, 'epzb@p
magnetic field generating neans and the surface of the contac ody are
shifted close to each other while rota%églg the magnetic field generating
nmeans relative to the contact body such that at |east one selected fromthe
magnetic field generating neans and the contact body is driven to rotate
taking substantially the central part of the magnetic recording nedi um as
the centerllof rfotatethbod dorNowenbéactRbiig 28 thagheticmaljset far tiransatibipig on

devi di ng.t laim 5, wherein_.the ..magnetjc.field generating nmeans
ol udes. SBHREHAR SESALS RLAHGFIS. THErPalianecHer fRrbrash sl Sopgianent
magnet . 8.mddig plgind argaghdid ABIAISMGaLRLBS rﬂ&@%ﬁ@ﬁ@i@géﬁe‘}at%%e ; ein

the magnetic field generating neans includes a nmagnetic core nade
f er r onagnéReRNFEL et i G tagl badyophtaimed Oynegntadting thesmestar infoomatioa f or

transcri bi .1 el | I : | af. | carrier: iln.a
magneti c rcgg%#‘ﬂ{\ﬁg nela%&ﬁg%gﬁgg%m/ﬁ%g rgg‘?r%‘gﬁe’?’i{%ﬁk{%&%ﬁggn%n% gdl a&@/r,
magneti c fthel thagéere irfbrmgtiveanartier incodigta Haeeyonbihictedetrynegitetiet i ng

the master_information garrier with a netic .recording i um having a
f er r omagn&Odies WEE,SPPHéu?fa%?e‘}hq meWgﬁ%S'n signgls jaze gq{g?etigle & on
whi ch ferrdgmh'ﬁc bodi es corresponding to the infornmation signals are
formed, wherein_the nmagnetic field generating neans is capable of rotating
relative to thshifsimgathe ypagnetjc diﬁlfgi ganegatingameapseand| @ cywdads oh thse
magnetic f| ' he. . t (o] e [

subst ant i STy REoRE oS B2eh, BRlel "arehll BEhcdst kbl SHEL A AR’ B,
cent er of magmattioficid genstaffmg imeahs cind hhe negrtett boliyetd rgerter aheredpyneans
is in closge contact with.t ont act ,body, wherein the magnetic field
gener at | ndoHHE thaanatatindeid BOREAIRE Mept THAE GoHes SPPEACOPORY,
magneti c fan@ d through a current supplied to the coil by current
application neans, and the current application neans is capable of

gradual |y reduéfigg the selpfigatrajation wsoppdosmsgl pbdeay fdreoneitevalutionit he
relative r | ' f ' i ein
whi oh { he °F B ok e gRRE U RAd Her R g Ly Aok VL Vo By SAEE, o
devi ce acooaiditaigring thé abmthnaldgivel to ¢dmpletethe htaregupiptoat.i on neans appli es
a current value of the coil for generating

12. The method for manufacturing a magnetic disc according to claim 11,
wherein the magnetic field generating means and the surface of the contact
body are shifted close to each other while rotating the magnetic field
generating means relative to the contact body such that at least one
selected from the magnetic field generating means and the contact body is
driven to rotate taking substantially the central part of the magnetic

recording medium as the center of rotation.

13. A method for manufacturing a magnetic disc for transcribing
information signals of a master information carrier in a magnetic recording
medium by applying a magnetic field generated by magnetic field generating
means to a contact body obtained by contacting the master information
carrier with the magnetic recording medium having a ferromagnetic layer,
the master information carrier including a base on which ferromagnetic
bodies corresponding to the information signals are formed, the method

comprising



a necessary magnetic field for the transcription by gradu | | ng
the current value while performng the rotational drive. 3441(1{%&\?2%%2@)2004

28a 11. A nmethod for manufacturing a npgpetic disc for transcribing
information signals of a master information carrier in a magnetic recording
medi um by applying a magnetic field generated by magnetic field generating
means to a contact body obtained by contacting the nmaster information
carrier wth thkbiffingndts enagudiaifield rgedicuatihgvinegna dwed reorsagfete of Ithger

the master _information carrier.ingludi a base on which . ferr.o nefic
bodi es po??%%fgnt_&‘f 5 AP HR ":i’arﬁhopﬁ?:t T o g‘?’&nﬁfgeﬁé}eo?ﬁr%ﬁ‘fteflhggﬁbt 6d
conpri si nghapmekic field benemanet infedn$lathdd ERE@intASt BBARStoARékate,SHidrape oOf
the contact body close to each other, driving at |east one selected from

the magnE?tREng ieedngenetiadickd srparafingmenns relativecio Hisagontect bodye,
thereby rotatj herp etk LG BR0S o I

contact body, @%ﬁélg’ner %%’Tglepglﬂae?(?%eeﬂrg@“{a% on s per?orrﬁégléétg(?c{ngeas 8for
one revol atéadhfor sepemativnngl thmagagtietfiald fthebdglyen enatdmigsumalicsl to dhet he

contact body whi.l intaining.the rofatiqnal drive to.conplete the
transcri pt? nan§2&‘el'ﬁgalh%‘trﬁ§bor?d? (ffﬁﬂﬂﬁeg%‘{l 3?31 Y FEHRENE 8- CUPERtdi ng
to claimidine whoeesuphiel rBomR! £6il fdfelrdiie Rahale NetdRaSs A fddges Wi f ace
of the contact body are shifted close to each other while rotating the

magnet i ¢ Igast dforgems: Jevalytiamhia el et eint owhirh cidist Fotatienrpl slyive tiRat at
| east onep, ﬁ{egﬁgg_d fromthe magnetic field generating neans and the

contact body IS riven to rotate taking substantially the central part of
the magnetic recording nediumas the center of rotation. 13. A nethod for

manuf act ut i, ng magnetic.di sc for transcribing. informati.on signals of a

mster | nfat nal PEATERISA BF THMHIARYHEE & maiin Gi5C FEarURedy dpRtyithg a

magnet i ¢ {vhekeinge eaifirt/dhile EAREIJ0E for PefefBes Al hét@ssaBARRnRt@ ffaat act

body obt aj ne&}eg contacting the master information carrier wth the
cetdi

magnet i ¢ SeEHtinn Raanilicd by srestgHst incTeasiag  the parmendtealue

i nfor mat i @miealdrEfiimi wdiRgiignRpgaven which ferromagnetic bodies
corresponding to the mformation signals are fornmed, the nmethod conprising

4 Novenber 2004 28b



shifting the magnetic field generating neans and a surface Qf iy 2604t act
body close to each other, driving at | east one selected fromthe nagnetic
field generating neans and the contact bgdy to rotate, thereby rotating
the magnetic field generating neans relative to the contact body, wherein
the magnetic field generating neans has a magnetic core and a coil for
generation of a magnetic field throq&% qFﬁﬂﬁTent supplied to the coil, and
the transcription is conpleted by gradu y reducing a current value to be
supplied to the coil after the relative rotation is perforned at |east for
one revolution.in a statqhfNRired PRENK }@fpﬂﬁh ]ﬁwep S nmaintained. 14.
The nmethod for manufacturing a nmagnetic di's¢ according to claim 13,

wherein a current value of the coil for generating a necessary nagnetic

field for the t : t
L0 for L BSR40 1 UHRL SRR iy B 1

TRANSCRI PTI®N pevfeHniarmatascaerier amoonagneén reerding medinmabs epphiing
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magnetic field generating means relative to the contact body, so that the

deterioration of reproduction signals from the magnetic recording medium
can be prevented.
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