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METHOD OF MAGNETICALLY TRANSFERRING INFORMATION SIGNAL

FROM MASTER MEDIUM TO SLAVE MEDIUM

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method of magnetically
transferring magnetic information éignals held in a master medium

to a slave medium.

Description of the Prior Art

The magnetic transfer method is one for magnetically
transferring magnetic patterns correspondiﬁg to maénetic
information (for example, servo signals) held in a master medium
to a slave medium by applying transferring magnetic field in a
state where the master medium and the slave medium are in close
contactwitheachother. This mégnetic transfermethod isdisclosed,
for example, in Japanese Unexamined Patent Publication Nos.
63(1988) -183623, 10(i998)-40544, 10(1998) -269566 and the like.

SUMMARY OF THE INVENTION

However, ' if an adhering substance exists between the master
medium and the slave medium in magnetically transferring the
magnetic pattern from the master medium to the slave medium (during
magnetic transfer), a space is created between the master medium
and the slave medium in the vicinity of the adhering substance
to cause an insufficient contact, and hence an area is created,
wheré nomagnetic transfer is executed. If suchanareaiscreated,

where no magnetic transfer is executed, the magnetic information



is not transferred at this area, and signal missing occurs in the
magnetic information transferred to the slave medium. Thus, the
signal quality is lowered. When the recorded signals are servo
signals, a satisfactory tracking function cannot be obtained, and
reliability of reproducing the information signals is lowe;ed.

Specifically, as schematically shown in Fig. 3, during
magnetic transfer, an information bearing plane of a master medium
3 and a magnetic recording surface of a slave medium 2 are made
to contact each other, and by pressing a back of the slave medium
2 against the information bearing plane of the master medium 3
with a pressing support member 5, the information bearing plane
and the magnetic recording surface ére made to be in close contact
with each other. In this state, a transferring magnetic field is
applied to the master medium 3 and the slave medium 2 by magnetic
field generating means (not shown), and informat;.ion such as servo
signals is magnetically transferred and recorded onto the slave
medium 2 fromthemastermedium3. However, if anadhering substance
P(particle)isadheredontothesurfaceofeithgrthemastermedium
3 or the slave medium 2, when a pfeséure for allowing the master
medium 3 and the slave medium 2 to be brought into close contact
with each other is applied théreto, agap is created in the vicinity
of the adhering substance P between the master medium 3 and the
slave medium 2 because a pressing surface Sa of the pressing support
‘member 5 is a flat rigid body, thus causing an insufficient contact.
Due to the insufficient contact, in a wide signal missing range

D having a roughly circular shape around the adhering substance



P as a center, the magnetic pattern corresponding to a micro uneven
pattern made of a magnetic substance of the surface of the master
medium 3 cannot be transferred to the slave medium 2, leading to
the occurrence of a degradation in transfer and signal missing.

Particularly, the signal missing range D thus occurred has an area
such that a ratio of a diameter of the range D to a diameter - d

of the adhering substance P is large. It has been found that the
adhering substance P is mainly made of dust or fiber waste generated

in the manufacturing process of the slave medium 2, which is adhered

onto the surface of the slave medium 2.

The present invention was made with the above-described
problems inmind. The object of the present invention is to provide
a method of magnetically transferring information signals from
a master medium to a slave medium, which is capable of improving
signalqualitybyreducingasignalmissingrangeduringthemagnetic
transfer.

The magnetic transfer method of the present invention, which
has solved the foregoing problems, is a magnetic transfer method,
comprising the steps of: preparing a master medium bearing
information signals; preparing a slave medium; allowing the master
medium and the slave medium to be brought into close contact with
eachother; and applying a transferringmagnetic field to themaster
medium and the slave medium, thus magnetically transferring the
information signals from the master medium to the slave medium.
fhe magnetic transfer method of the presént invention is

characterized in that a material having an elastic property is



mounted on one surface of the slave medium opposite with the other
surface thereof contacting themastermedium, andapressing support
member is mounted on the material with a pressing surface thereof
contacting thematerial, the elastic property being of sucha na_tture
to deform in accordance with a surface shape of the sl@ve medium
when a contact pressure is applied to the material, and to restore
anoriginalsurfaceshapethereofwhenthesiavemedhnnisreleased
from the haster medium.

ItispreferablethataYbung'smodulusofthematerialhaving
the elastic property be set in a range from 5.0%10°° Pa to less

. than 3.0x10*° Pa. It is preferred that the applied pressure during

magnetic transfer be set in a range from 9.8%x10°% Pa to less than
4.9%10°® Pa. Moreover, it is desirable that a thickness of the
material having the elastic prope;ty be set in a range from 0.1
mm to less than 6 mm.

In the .foregoing magnetic transfer method, preferably, the
slave medium is first subjected to DC magnetization in a tracking
direction, and the slave medium is allowed to be in close
contact with the master medium for use in magnetic
transfer, in which a magnetic layer is formed in a micro
uneven pattern.corresponding to information signals
magnetically transferred. A transferring magnetic
field should be applied to the magter medium and the

"slave medium in a direction approximately reverse to
an initial DC magnetizatidn direction for the slave

medium. A servo signal is preferred as the foregoing



information signal.

According to the present invention as described
above, when the master medium bearing the information
signals tobe transferredand theslavemediumareallowed
to be brought into close contact with each other, and
the transferring magnetic field is applied to the two
mediums, thus transferring the information signal from
the master medium to the slave medium, the material is
allowed to be interposed between the back of the slave medium
and the pressing surface of the pressing support member, which
presses theslavemediumagainst themastermedium. 1In this case,
the material has an elastic property to deform its surface shape
in accordance with the su.rface sﬁape of the slave medium when a
.contact pressure is applied to the material and to restore its
original surface shape when the slave medium is released from the
master medium. Thus, when a préssure is applied to the material,
the material having the elastic property deforms to the shape of
the adhering substance. Accordingly, it is possible to narrow a
range where a gap is created between the master medium and the
slave medium on the periphery of the adhering substance. Hence,
an occurrence range of the signal missing can be narrowed, thus
enabling the quality of the transfer signal to be enhanced.

The Young's modulus of the material having the
elastic property is set in a range from 5.0x10°° Pa to less
than 3.0x10'° Pa. When the Young's modulus is less than 5.0%x107°

Pa, thematerial having the elastic property deforms in accordance



with the shape of the adhering substance. However, after releasing
the applied pressure, the material having the elastic property
doesnot restoreits surfaceshape totheoriginal shape. Therefore,
the material cannot achieve a coﬁplete close contact of the master
medium and the slave medium at the next time and subsequently.
Moreover, when the Young's modulus is 3.0x10'° Pa or more, since
the material having the elastic property does not adaptively deform
to the shape of the adhering substance, a wide space is created
on the periphery thereof. Furthermore, also in terms of the surface
propertyoftheslavemediumandthedurabilityofthenastermedium,
it is preferable to set the Young's modulus in the above-described
range.

The applied pressure during the magnetic transfer is set
in a range from9. 8x10°% Pa to less than 4.9%10°% Pa, and the thickness
of the material having the elastic property is set in a range from
0.1 mm to less than 6 mm. Thus, a betfer magnetic transfer
characteristic can be secured. |

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view showing an adhering substance
and a periphery thereof in a magnetic transfer method according
to an embodiment of the present invention.

Figs. 2A, 2B and 2C are sectional views showing principal
steps of the magnetic transfer method according to the embodiment
of the present invention.

Fig. 3 is a sectional view showing the adhering substance

and a periphery thereof in a magnetic transfer method according



to an example for comparison.

DETAILED DESCRIPTION OF THE _PREFERRED EMBODIMENTS

Hereinbelow, description will be given in detail for an
embodiment of the present invention, with reference to the
accompanying drawings.

Fig. 1 is_ a sectional view showing a transfer state in a
magnetic transfer method according to one embodiment of the present
invention. Figs. 2A, 2B and 2C are sectional views showing a
principal mode of the magnetic transfer method according to the
present invention. Fig. 1A shows a step of allowing a slave medium
to undergo initial DC magnetization by applying magnetic field
inonedirection. Fig. 2B shows a step of bringing themaster medium
and the slave medium into close contact with each other and applying
the magnetic field to thém in a direction reverse to that of Fig.
2A. Fig. 2C shows a state of the slave medium after the magnetic
transfer. Note that each of the figures is a schematic view, and
that thickness of eachmediumor the like shown therein is different
from an actual dimension.

InFig. 1, during the magnetic transfer, amagnetic recording
surface of a slave medium 2 is. allowed to contact an information
bearing plane of a master medium 3. A contact pressure is applied
from a pressing surface 5a of a pressing support member 5 to the
slave medium 2 and the master medium 3 with an elastic member 4
made of a material having an elastic property interposed between
a back of the slave medium 2 and the pressing surface Sa. In this

close-contact state between themaster medium 3 and the slave medium



2, a transferring magnetic field is applied to them by magnetic
fieldgeneratingmeans (not shown). Thus, informationsuchas servo
signals of the master medium 3 is magnetically transferred to the
slave medium 2 to be recorded therein.

With regard to the material of the elastic member 4, a Young's
modulus is set in a range from 5.0%x10°° Pa to less than 3.0x10%°
Pa. Also, the material has a property such that it deforms in
accordance with a surface shape of the slave medium 2 when a contact
pressure is applied to the two mediums and restores to an original
surface éhape thereof‘when the slave mediﬁm 2 is released from
the slave medium- 3.

Moreover,theapplied;uessureduringthemagnetictransfer
is set in a range from 9.8x10°° Pa (5.0 kgf/cm?) to less than 4.9%x10°3
Pa(O.lkgf/cm%. In order to secure the close contact of themaster
medium 3 and the slave medium 2, it is effective to increase the
pressure apﬁlied.to them. When the.applied.pressure is less than
9.8%10°° Pa, sufficiently close contact of the master medium 3 and
the slave medium 2 cannot be secured, and thus signal missing
fregquently occurs. As the pressure is increésed, signal missing
is significantly reduced. However, when a pressure of 4.9x10°% pa
or more is appliéd, the master medium 3 itself is brokeﬁ, oxr the
slave medium 2 is plastically deformed by the adhering substance
existing between the master medium 3 and the slave medium 2.

The thickness of the elastic member 4 is set in a range from
0.1 mm to less than 6 mm. When the thickness is less than 0.1 mm,

such deformation by the adhering substance cannot be completely



absorbed, thus causing signal missing. On the other hand, when
the thickness is more than 6 mm, the elastic member 4 wholly deforms
during the pressure application, and due to such deformation,
unpreferable deformation of the slave mediux;‘ 2, such as positional
slippage thereof from the master médium 3, may occur.

In the case where the adhering substance P (particle) is
adhered onto the surface of the master medium 3 or of the slave
medium 2, when the contact pressure is applied to the master medium
3 and the slave medium 2, as shown in Fig. 1, the surface of the
elastic member 4, which presses the slave medium 2 against the
master medium 3, deforms to the shape of the adhering substance
P, presses the slave medium 2, and allows the slave medium 2 to
deform along the shape of the adhering substance P. Thus, the
formation range of the gap between the master medium 3 and the
slave mediu& 2 on the periphery of the adhering substance P can
be narrowed. Hence, a signal missing range D around the adhering
substance P as a center, which is caused by the insufficient contact
of the master medium 3 and the slave medium 2 on the periphery
of the adhering substance P, can also be narrowed. Therefore, the
quality of the transfer signal can be enhanced. In this case, an
expansionratioof the foregoing signalmissing rangeD toadiameter
d of the adhering substance P is lowered.

As a specificmaterial of the above-described elastic member
4, common rubber such as silicon rubber, polyurethane rubber,
fluorine rubber, butadiene rubber, Teflon rubber and viton rubber

can be used.



Rubber having rubber hardness ranging from 10 to 100 can

be used, and preferably, "the rubber hardness ranges from 40 to-

80. The Young's modulus preferably ranges from 5.0%x10°° Pa to
3.0x10%° Pa,. moxe preferably ranges from 8.0%10°° Pa to 4.1x10* Pa,
and still more preferably ranges from 1.2x10°* Pa to 5.1x10% Pa.

The surface shape of .the elastic member 4, which contacts
the slave medium 2, is formed in a plane shape parallel to the
master medium 3 or in a convex shape toward the slave medium 2.
The convex shape —is preferably a circulat arc, but may be so-called
conical. In the case of the circular arc or comnical shape, it
is preferable that a ratio of a difference between the center of
the convex and an edge thereof (height of the convex) be set to
5% or less of the diameter of the elastic member 4.

Moreover, the pressure by_ the pressure applying means may
be applied onto the entire back of the elastic member 4, which
is opposite to the slave medium 2. Alternatively, a sufficient
gap capable of absorbing the deformation of the elastic member
4 may be provided on a paft of the back of the elastic member 4.
For example, the pressing surface 5a of the pressing support member
5 provided on the back of the elastic mem];er 4 is provided so as
to press the elastic member 4, excluding the vicinity of the center
thereof, against t;.he slave medium 2. Thus, the deformation
{(elevation) in the vicinity of the center of the elastic member
4 occurs in the portion where the pressing surface 5a does not
make contact. Therefore, a large stress can be prevented from-

concentrating on the center of the slave medium 2.
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2 summary of the magnetic transfer inethod is as follows. First,

as shown in Fig. 22, an initial magnetic field Hin is applied to
the slave medium 2 in the same direction as a tracking direction,

and the slave medium 2 is previously subjected to DC magnetization
(DC demagnetization). Thereafter, as shown in Fig. 2B, a magnetic
transfer surfaceof theslavemedium?2 is brought intoclose contact
with an information bearing plane_ obtained by covering a micro
uneven pattern of a substrate .31 of the master medium 3 with a
rﬁagnetic layer 32. A transferring magnetic field HdAu is applied
to the master medium 3 and the slave medium 2 along a tracking
direction of the slave medium_ 2 inadirectionreverse to the initial

magnetic field Hin. Thus, the magnetic transfer is performed. As

a result, as shown in Fig. 2C, information of the master medium
3 is magnetically transferred and recorded to a magnetic transfer

surface (track) of the slavemedium 2. The information corresponds

to the pattern formed by recesses and protrusins of the magnetic

layer 32 on the information bearing plane of the master medium
3, which are in close contact ﬁith the slavemedium 2. Aas to details

of such a magnetic transfer method, refer to Japanese Unexamined

Patent Publication No. 11(1999)-117800.

Note that even when the unevenpattern formed on the substrate

31 of the master medium .3 is an uneven negative pattern reverse

to the positive pattern of Fig. 2, the same information as the

above can be magnetically transferred and recorded by making a

direction of the initial magnetic field Hin and a directioﬁ of

the transferringmagnetic field Hdu reverse to theabovedirections.
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When the substrate 31 is a ferromagnetic substance such as
Ni, the magnetic transfer can be performed only by the subsﬁrate
31, and it isunnecessary to cover the substrate 31withthe foregoing
magnetic .layer 32 (soft magnetic layer). A good magnetic transfer
can be achieved by providing a magnetic layer 32 having an excellent
transfer property. When the substrate 31 is made of a nonmagnetic
substance, it is necessary to provide the magnetic layer 32 on
the substrate 31.

When the substrate 31 madeofa ferx_‘omagnetic metal is covered
with the magnetic layer 32, a nonmagnetic layer should be provided
between the substrate 31 and .the magnetic layver 32 in order to
shield from the influence of t_:he magnetism of the subst;rate 31.
Furthermore, when a protection film such as diamond-1like carbon
(DLC) is provided on the uppermost layexr, this protection film
enhances la resistance to contact, and the magnetic transfer can
be performed many times. A Si film may be formed under the DLC
protection film by sputtering and the like.

Furthermore, when the magnetic transfer is perfbrm'ed for
‘both surfaces of the slave medium 2, the magnetic transfer is
performed for one surface of the slave medium 2 and then for the
other surface thereof in different steps.

Next, description will be made for the preparation of the
mastermedium 3. As the substrate 31 of themaster medium 3, nickel,
silicon, a quartz plate, glass, aluminum, an alloy, ceramics,
synthetic resin and the like are used. The formation of the uhev_en

pattern isperformedbya stampermethod, aphoto-fabricationmethod

12



and the like.

The stamper method is performed in the following manner.
Photoresist is formed on a glass plate or a quartz plate having
a flat surface by a spin coat method or the like. The glass plate
is rotated, and at the same time, a lase_r beam or an electron beam,
which is modulated in accordance with a servo signal, is radiated
onto thephotoresist. Apfedetefminedpatternisformedbyexposure
on the entire surface of the photoresist. For example, the pattern
extending linearly £from the center of rotation to the radius
direction in each track and corresponding to a servo signal is
formed by exposure in the portion corresponding to each frame on
the circumference of the glass plate. Thereafter, the photoresist
is subjected to developing processing, and thg exposed portions
are removed. Thus, an original disc having an uneven pattern w_ith
the photoresist is obtained. Subsequently, plating is performed
for the sufface of the original disc in accordance with the uneven
patternformedonthesurfaceofkheoriginaldisc,andaNisubstrate
having an uneven positive pattern is prepared. Then, the Ni
substrate is released from the original disc. This substrate is
used as the master medium as it is, or used as the master medium
after a nonmagnetic layer, a soft magnetic layer or a protection
film is éoated on the uneven pattern if necessary.

Alternatively, a substrate having anunevennegativepattern
may be prepared in such a manner that a second original disc is
prepared by performing plating for the foregoing originél disc,

and plating is performed by use of the second original disc.
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Furthermore, a substrate having an uneven positive pattern may
be prepared in such a manner that a third original disc is prepared
by performing plating for the second ofiginal disc or by pressing
resin liquid against the second original disc to harden the second
original disc, and plating is performed for the third original
disc.

on the other hand, a substrate may be formed in the following
manner. A pattern by photoresist is formed on the foregoing glass
plate, then holes are formed in the glass plate by etching to obtain
aﬁ original disc with the photoresist removed therefrom, and
subsequently, the same preparation steps as above are pgrformed.

As a material of the substrate made of a metal, Ni or a Ni
alloy can be used. Various metal film growth methods including
electroless plating, electroforming, sputtering and ion plating
can be applied for the plating for preparing the substrate. A depth
of the uneven pattern on the substrate, that is, a height of the
protrusions, is preferably set within a range of 80 to 800 nm,
morepreferablywithinarangeof 150to600nm. Whenthe information
signal of the master medium is a servo signal, the uneven pattern
is formed so that the lengthis in theradiusdirection. Forexample,
the uneven pattern should have a length of 0.3 to 20 pm in the

radius direction of the substrate and a length of 0.2 to 5 um in

the circumference direction thereof. For a pattern bearing an
information signal that is a servo signal, it is preferable to
select a pattern longer in the radius direction than in the

circumference direction within these ranges.
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The formation of the foregoing magnetic layer (soft magnetic
layer) is performed in such a manner that a magnetic material is
grown by a plating method or a vacuum film growth method, which
includes a vacuum evaporation method, a sputtering method, an ion
platingmethod and the like. ' As amagneticmaterial for themagnetic
layer, Co, a Co alloy (CoNi, CoNiZr, CoNbTaZr and the like), Fe,
an Fe alloy (FeCo, FeCoNi, FeNiMo, FeAlSi, FeAl and FeTaN), Ni
and an Ni alloy (NiFe) canbeused. FeCo and FeCoNi are particularly
preferable as the magnetic material for the magnetic layer. A
thickness of the magnetic layer is preferably set within a range
of 50 to 500 nm, more preferably within a range of 150 to 400 nm.
As a material of the nonmagnetic layer provided as a base layer
under the magnetic layer, Cr, CrTi, CoCr, CrTa, CrMo, NiAl, Ru,
Cc, Ti, Al, Mo, W, Ta, Nb and the like are used. The nonmagnetic
layer can suppress deterioration in quality of the signal when
the substrate is a ferromagnetic substance.

A protection £film such as the DLC s_hould be provided on the
magnetic layer, anda lubricant layer may be provided on themagnetic
layer. It is more preferable that the DLC film and the lubricant
layer which have a thickness of 5 to 30 nm in total be present
as the protection film omn the magnetic layer. A
close-contact-strengthening layer made of a material such as Si
may be provided between the magnetic layer and the protec tion film.
Lubricant reduces deterioration in durability owing to the
occurrence of flaws caused by rubbing when slippagé of the master

medium from the slave medium in the contacting step is corrected.

15



A resin substrate may be prepared by use of the original
disc, and a magnetic layer may be provided on a surface of the
resin substrate. Thus, the resultant structure may be used as a
master medium. As a resinmaterial of the resin substrate, acrylic
resin such as polycarbonate_- and polymethyl methacrylate, vinyl
chloride resin such as polyvinyl chloride and polyvinyl chloride
copolymer, epoxy resin, amorphous polyolefin, polyester and the
like can be used. Polycarbonate is preferable in terms of humidity
resistance, dimenéion stabilityandcost. Inthecasewhereamolded
component hasburrs, theburrs areremovedbyburnishingorpolishing.
The height of the pattern protrusions on the resin substrate is
preferably set within. a range of 50 to 1000 .nm, more preferably
within a range of 200 to 500 nm.

The master medium is obtained by coating a magnétic layer
on the micro pattern of the surfa}ce of the resin substrate. The
formation of the magnetic layer is performed in such a manner that
a magnetic material is grown by a plating method or a vacuum £ilm
growth method, which includes a vacuum evaporation method, a
sputtering method, an ion plating method and the like.
Meanwhile, the photo-fabricationmethod is, for example, performed
in such a manner that photoresist is coated on a smooth surface
of a plane-shaped substrate, and a pattern in accordance with
information signals is formedby exposure and developing processing
using a photo mask in accordance with the pattern of servo signals.
Subsequently, in an etching step, etching of 'th'e substrate is

performed in accordance with the pattern, and holes having a depth
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equivalent to a thickness of the magnetic layer are formed.
Thereafter, a magnetic material is grown up to theé surface of the
substrate with a thickness equivalent to the depth of the holes
by a plating method or a vacuum £ilm growth method, which includes
a vacuum evaporation method, a sputtering method, an ion plating
method and the like. Neéxt, the photoresist is removedby a 1ift-off
method, and the surface of the substr‘ate is polished. Thus, burrs
are removed if they exist, and thé surface of the substrate is
_smoothed.. '

Next, a description will be given for the slave medium 2.
As the slave medium 2, a coating type magnetic recording medium
or a metal thin film magnetic recording medium is used. As the
coating type magnetic recording medium, a medium on the market
such as a high density flexible disc is mentioned. As. to the mgtal
thin film magnetic recording medium, Co, a Co alloy {(CoPtCr, CoCr,
CoPtCxrTa, CoPtCrNbTa, CoCrB, CoNi and the like), Fe, aﬁ Fe alloy
(FeCo, FePt and FeCoNi) can be used as a magnetic material. Since
these materials have high magnetic flux densities and magnetic
anisotropy in a direction identical to a direction of the magnetic
field application (the direction of the magnetic field application
is parallel to the surfaces of the master medium and the slave
medium in the case of intra-recording, and the direction of the
magnetic field application is perpendicular to the surfaces of
the master medium and the slave medium in the case of vertical
recording),thesematerialsarepreferablebeéauseacleartransfer

can be performed by using them. To allow a portion (supporting
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body side) under the magneti_c material to have necessary magnetic
anisotropy, a nonmagnetic base layer should be provided. This
nonmagnetic base layer needs to be lﬁatched with the magnetic layer
terms of crystal structure and lattice constant. To allow the
nonmagnetic base layer to have the same crystal structure and the
same lattice constant as thos.e of the magnetic layer, Cr, CrTi,
CoCr, CrTa, CrMo, NiAl, Ru or the like is used.

Hereinbelow, examples 1 to 8 and comparative examples 1 and
2 of the magnetic transfer method of the present invention ére
shown, and evaluation results of the properties thereof are shown
in Table 1. |
[Example 1 to 8]

In the magnetic transfer method of each of the examples 1
to 8, as a slave medium, é. high density fiexiblé disc (Zip 250)
on the market, which is made of a coating type medium, was used,
and initial magnetization (DC demagnetization) was performed
thereforbyuse of an electromagnet apparatus so that apeakmagnetic
field strength could be 398 kA/m (5000 Oe: twice as much as Hc
of the slave medium). The slave- medium was pressed to bring it
into close contact with the master medium by use of the rubber-made.
elasticmembermade of rubberhavingaYoung'smodulusanda thickness
which are varied for each example as shown in Table 1. Then, in
this state, a transferring magnetic field of 199 kA/m (2500 Oe)
was applied to the slave medium and the master medium by use of
the electromagnet apparatus in a directidn reverse to that of the

initial magnetic field. Thus, themagnetic transferwasperformed.
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In addition, the appliea pressure was varied for each example as
shown in Table 1.

The master medium was prepared by a stamper method. On a
Ni substrate having an uneven pattern, a magnetic layer with 30
at% of FeCo was provided to have a thickness of 200 nm at 25°C.
The pattern formed on the magnetic layer has the following shape.
Specifically, lines, each having a width of 5 um, are extended’
radially within a range of 20 to 40 mm from the center of the disc
at an equal interval. The interval of the lines at the inne:fmost
position, which is 20 mm distant radially from the center of the
disc, is 1.2 um. Note that the magnetic layer was prepared by a
DC sputtering method. Here, the preparing temperature was set at
25°C, Ar sputtering preésure was set at 1.5%10* Pa(1.08 mTorr);
and applied power was set at 2.80 W/cm’.

[Comparative examples 1 and 2]

In the magnetic transfer method of each of the comparative
examples 1 and 2, the same slave medium and master medium as those
of the examples 1 to 8 were used. In the cbmparative example 1,
the elastic member has a lower Young's modulus than the examples
and applied pressure and thickness eq\ial to those of the example
1. In the comparative example 2, the elastic member has a higher
Young'smodulus than the examples andapplied pressureand thickness
equal to those of the example 4.

In Table 1, as an evaluation method for “gignal missing",
that is, foraclose -contactp;roperty, mégnetic developing solution

(manufactured by Sigma Hi-Chemical Inc.; Sigmarker Q) was diluted
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tén times. The solution was dropbe‘d on the slave medium that had
been subjected to the magnetic transfer;, and dried. Then, “the
signal missing" was evaluated based on variatioﬁ at the edge at
the developed transferred signal. The servo signal was observed
by ten fields of view randomly under a differential interference
microscope at magnification of 50 for the signal missing existing
on the slave medium. From the diameter d of the adhering substance
and the diameter D of the signal missing portion, which exist on
~ each s.ignal missingportion, anexpansionratioDrel (=100x (D-d) /4)
of the signal missing portion was calculated. If an average Drel
obtained is a good value, which is 1es_s than 10%, the evaluation
result is shown by the symbol “O“ . If theDrel iswithin a passable
value range of 10 to 20%, the evaluation result is shown by the
symbol "/A*", If the Drel is not a passable .value, _which exceeds

20%, the evaluation result is shown by the symbol “X«.

Moreover, as evaluati'on of a "surface property of the slave
medium”, surface roughness Ra. (Ral) of the surface of the slave
mediumnot havingbeen subjected to themagnetic transfer ismeasured.
Under theconditionsof eachof theexamples and comparative examples,
close contact and releasing are iterated 1000 times for the same
master medium and slave medium. Surface roughness Ra (Ra2) of the
surface of the slave medium having been subjected to the close
contact and the release is measured. From the above, an increasing
ratio Rin (= 100 (Raz;Ral)/Ral) is calculated. If Rin is a good

value, which is 2% or less, the evaluation result is shown by the

symbol "O". If the Rin is within a passable value range of 3 to
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5%, the evaluation result is shown.ﬁy the symbol "Aw,  If the Rin
is not a passable value, which is 6% or more, the evaluation result
is shown by the symbol "X*.

Furthermore, evaluation of "durability of themaster medium"
is performed in the following manner. Under the conditions of each
of the examples.and comparative examples,-the close contact and
the release are iterated 1000 times for the same master medium
and slave medium. Thereafter, the surface of the master medium
is observed by fifty fields of view randomly under a differenfial
interferencemicroscopeatmagnificationof480. If theevaluation
result is a good value whe:_:e two or ]_.ess spots of abrasion or crack
of the magnetic layer were observed in the fifty fields of view,
theevaluationresultisshownbythesymbol“C)“. If the evaluation
result is a failure value where three or hore spots of abrasion
orcradkofthenmgnetic1ayerwereobserved;theevaluationxesult
is shown by the symbol " X", |

As is understood from the results of Table 1, in each of
the examples 1 to 8, where the Young's modulus, the thickness and
the applied pressure of the elastic member is within a proper rénge .
the evaluationresult for thesignal mis-sing isgood (O_) or passéble
{A\), and the quality of the signal transferred to the slave medium
is go_od. Moreover, the evaluation result for tﬁe surface property
of the slave medium is also good. As for the durability of the
master medium, except fo-r the example 6 where the applied pressure
is high, each of the examples 1 tb 5, 7 and 8 shows a good result.

Particularly in the examples 1 to 4, good results are obtained.
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On the other hand, in the comparative example 1 where the
Young's modulus of the elastic member is extremely low, compared
with the example 1 where the applied pressure and the thickness
thereof are equal to those of the comparative example 1, the amount
of signal missing is larger, leading to a bad result. Also, the
surface roughness of the slave medium is slightly deteriorated.
Moreover, in the comparative example 2 where the Young's modulus
of the elastic member is extremely high, compared with thé example
4 where the applied pressure and the thickness thereof are equal
to those of the comparative example 2, the amount of the signal
missing is larger, leading to a bad resﬁlt. Also, the surface

roughness of the slave medium is deteriorated.
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TABLE 1

10

Young's | Applied | Thick-n | Signal | Surface |Dura-bi
Example modulus | pressur | ess missing | propert | lity
(ra) e (mm) Drel Y
(ra) (%) Rin (%)
Example 1 - x10° '
pie 1 .16.0x10" 11.0¥10° |5 4 3O 2O |0 O
Example 2 - .
Example 3 * -
P 4.8x10°13.9¥10° 15 g 7O |2 (O |o O
Example 4 + - .
P 2.9x10" |4.6%107 | g ¢ s (O) |2 (O |1 (O
Example 5 * ) |
P 4.8x10° 16.2¥10° 15 ¢ 13 (&) |2 (O |0 (O
Example 6 * -
P 4.8%107 1 3.1¥10° 15,0 6§ (O |4 (&) |4 (X)
Example 7 |4.8x10% [3.9%10° \
2 ; 0.05 17 (A) |3 (A |2 (O
Example 8 |4.8x10" |3.9%x10" '
: ; 8.0 6 (O) |4 (&N |1 O
Comparati 4.3x10° |1.0%10°
ve example |~ . 5.7 21 (X) |3 (A) 0 (O)
1
Comparati s, . .
ve Example | £-3%10° 14.6X10° | 4 ¢ 23 (X) [7 (X) o (O

2
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1. A magnetic transfer method, comprising the steps of:

What is claimed is:

preparing a master medium bearing information signals;

preparing a slave medium;

allowingsaidmastermediumand saidslavemediumtobebrought
into close- contact with each other; and

applying magnetic field to said master medium and said slave
medium, thus magnetically transferring the information signals
of said master medium to said slave medium,

wherein a material having an elastic property is mounted
on one surface of said slave medium opposite to the other surface
. thereof contacting saidmastermedium, and apressing support member
is mounted on said material with a pressing surface thereof
contacting said material, said ela'sltic property being such as to
deform in accordance with a surface shape of said slave medium
when a contact pressure is appl:'l_.ed to said material and to restore
to an original surface shape thereof when said slave medium is
released from said master xﬁedium.

2. Themagnetic transfer method according to claiml, wherein
a Young's modulus of said material having the elastic property
is set in a range from 5.0%10°° Pa to 1es.s than 3.0x10'° Ppa.

3. The magnetic transfer method accordingtoclaiml or 2,
wherein an applied pressure during' the said magnetic transfer

is set in a range from 9.8x10°° Pa to less than 4.9%x10° pa
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The magnetic transfer method according to any one
of the preceding claims, wherein a thickness of
said material having the elastic property is set in

a range from 0.1 mm to less than 6 mm.

The magnetic transfer method according to any one
of the preceding claims, further comprising the

steps of:

subjecting the slave medium to an initial DC
magnetization in a tracking direction, '

allowing the slave medium to be in close
contact with the master medium, |

then applying a transferring magnetic field to
the master medium and the slave medium in a
direction approximately reverse to said initial DC

magnetization direction for the slave medium.

The magnetic transfer method according to claim 5,
wherein the information signal transferred from the
master medium to the salve medium is a servo

signal.
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