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CORDI NG MEDI UM | NFORMATI ON RECORDI NG AND REPRODUCI NG METHOD  AND
NUFACTURI N NFORVATI ON RECORDI NG MEDI UM BACKGROUND ' OF THE

I"3 ENTION O m’m | nvention: The present invention relates to an
ormati on recefeig@g nedi um and a nethod for recording and reprodl@{n%ms

\ t e same, and particukarly to an information recordi ng nmedi um on\bh

racking servo informdtion is magnetically prefornat-recordedd and a i
‘met hod for recordi ; eproducing for an infornation recording -medium
in which at |east q&@&%“éﬁﬁgﬁf &MGMDJUM i nf ormation is
@arrl ed out while reading servo information wusing the information

# ecor di ngNFORMATIONRECORIUNG AND'REPFRODUCENG. METHOD al so
'¥6| ates to an information recording nethod in which information is

- -gr ecorded on the image recording rregw by a magneto-optic systemutilizing
2

MANUFACTURING METHOD OF INFORMATION RECORDIN G

MEDIUM

BACKGROUND OF THE INVENTION

Field of the Invention:

The present invention relates to an information
recording medium and a method_ for recording and
reproducing the same, and particularly to an information

recording medium on which tracking servo information is

magnetically preformat-recordeci, énd‘ a method for recording
and reproducing for an information recordmg medium 1n'
) | Wthh at least one of recording and reprodi;ctmn of
information is carried out while reading servo informaﬁon
using the information recording medium and performing
tracking. The present invention also relates to an information"
recording method in which information is recorded bn the
image recording medium by a magneto-optic system utilizing
near field light. Further, the present invention relates to a

manufacturing method of an information recording medium,

*GONN02* . / ‘




‘F near field light. Further, the present invention relates to a manufacturing

fidget hod of an information recording nedium 1 fl) Nk" 2 .9 DEC 2005 and
\grticul arly to a manufacturing nmethod of an information recordi ng nmedi um

ggeony Whi ch tracking servo information is magnetically preformat-recorded.

g Description of the Related Art: Wth a rapid increase in the anount of

fi_.n,_f'orrration to be handl ed by a personal conputer, |arge-capaci |
2 PGS

:?cbst informati on recordi ng nedia which permt reduction of
of such | arge capacity

giliave been ne,.af t er anot her. Exanpl es
| 4 PAERTRIAHO S rioudactuning methadwiandnforeadion red um

[ nformation T
guch as a hard disk, and a renovable magnetic recording medi um such as a

¥ip di sk recosdipgamsdivmeon Gdiich Gackise)se Vi iRl disk oL Zip di sk
f.cal i zes | arge capacity recording by r educx?%g et he \l/\nﬁgiflﬂ'ngﬁééé&ﬁ track to
a narrow track be accurately

¥ ncrease . magAe NG der . J gt

kcanned by agmgnetigégg{#%g&gl%?&é%% ng signal be reproduced at a
1B avor abl ersignal ,to noi atio (S/IN), tracking servo technique in which
|t he posi t o%ﬁpt?%iﬁﬁoéﬁgﬁﬂf Argbrrected by detecting relative

«|di spl acenent of the magnet-i c head and the track, perforns an
With a rapid increase in the amount of information to

oo

be handled by a personal computer, large-capacity and low-
cost information recording media which permit reduction of
access time have been developed one after another. Examples
of such large capacity information recording media include a
built-in magnetic recording medium such as a hard disk,. and
a removable magnetic recording medium such as a Zip disk
developed by Iomega Corp.(in U.S.). The hard disk or Zip disk
realizes large capacity recording by reducing the width ;)f
each track to increase a track density. In order that a narrow
track be accurately scanned by a magnetic head and a
'lfecording signal be reproduced at a favorable signal to noise
ratio (S/N), tracking servo technique in which the position of
a magnetic head is corrected by detecting relative
displacement of the magnetic head and the track, performs an

important function.
In the hard disk or Zip disk, a tracking servo signal, an

address information signal, a reproduction clock signal and



I mportant function. In the hard disk or Zip disk, a tracking servo signal,
an address information signal, a reproduction clock signal and 2 29/12/05
the like are in advance recor ded (preformat-recorded) with high positional
accuracy at the time of manufacturing magnetic recording nedia. A region
i.n which these signals are recorded, that is, a servo region is disposed
discretely to the surface of a disk, and a magnetic head accurately scans
a, track while confirm ng and correcting the position of the heﬁll%ﬂ

r-epr oduci ng these signals. As a next-generation high density recording

system din emutilizin ield |ight ea.rfleldllght
rgcordl ngt}%‘éiﬁg%a‘egl%é’ﬁi %@FEJ?‘EPTH:ECCE?PEE ‘?Vétatrﬁg edp Pdi ng system
it is expect ed t hat h density recording of 100 gigabits/inch' or nore
becones mqmtm Bicourdcylat thse timepodpagatufacturdhiy which is
generated when light scatters and diffracts in a mcro- aperture having a

di anet er idletis fé??oﬂ(%ﬁﬁ% ?ﬁQHti'aorAl on ﬁ?%hﬁchofl‘?é%%esq%hgé he vicinity

of the mcro-aperture gl on“froma on end of
t he. vvavel h of the lLig Further near field

the micro-apertur t

li ght car?rﬁ)gﬁ °5€eg~eﬁ§aatt ) Bys%ﬂgﬂjéﬁglm 1S @%ﬁppﬁed disareteldosi on | ens
the surface of a disk, and a magnetic head accurately scans a
track while confirming and correcting the position of the head

by reproducing these signals.

€™

As a next-generation high density recording system, a
recording system utilizing near field light (a near-field light
recording system) is considered to be effective. In this

. recording system, it is expected that high density recording of
100 gigabits/inch? or more becomes possible.

Near field light is non-propagation light which is
generated when light scatters and diffracts in a micro-

) aperture having a diameter which is the wavelength or less,
and is localized in the vicinity of the micro-aperture (that is,
in a region from a light emission end of the micro-aperture to
the wavelength of the light). Further, near field light can also
be generated by condensing light in a solid immersion lens
(SIL). Due to light recording using the near field light, a
recording mark smaller than a recording mark obtained by

normal light recording can be formed, thereby resulting in a



(SIL). Due to light recording using the near field light, a recording mark
smal l er than a recording mark obtained by normal |ight recording can be
formed, thereby resulting in a 3 Ag 17, IDS remarked increase in'the
surface recording density of information. The near field Iight exists only
ih a region froma light - em ssion end of the mcro-aperture or SIL, which
is a recording head, to the wavel engt-h of light. Therefore, recording and
reprodum ng needs to be carried out in such a O manner that maani LO{ 05
generating near field |ight and a detector (head) of the |ight qE! [

n b gt oanatud thPxkdSe M EhY Sirfack dRadiEhE dPaRi Tt “Cover al tens

in a regi on apart Tromthe recor
nmor |ess). However, acconpanied with a furt her increase in the recording

density, Idermation dth i s becon ng narrower. In a conventional servo
system there exists a problemin that accurate scanning of tracks by a

magnet i ¢ head (S'&‘Ie/(heé.lofi'eQdﬂ lighti &xidts @ﬁe)":l/ %q'e Offf frdm & ltfgﬂ]lfarl v in

possibility that a prob emnay arise in s ovmng, parti
the rec abItS inch2 nore. ,Further, if a trial
to reli agﬁrrg i%%r%gr mé Pgh% n%PFE %ﬁ&%@i?nm&h Ag @

recording head, to the wavelength of light. Therefore,

recording and reproducing needs to be carried out in such a

-

manner that means for generating near field light and a
detector (head) of the light are disposed extremeiy in the
vicinity of the recording medium (specifically, in a region
aplart from the recording medium by a distance of several tens
nm or less).

However, accompanied with a further increase in the
recording density, the track width is becoming narrower. In a
conventional servo system, there exists a problem in that
) accurate scanning of tracks by a magnetic head (servo
following) is not permitted. There is a high i)ossibility that a
problem may arise in servo following, particularly in the
recording density of 100 gigabits/inch? or more. Further, ifa
trial to reliably perform servo following is made by increasing
the ratio of a servo region to the area of a disk, a recording
region is r_educed and a large recording capacity is difficult to

maintain.



the ratio of a servo region to the area of a disk, a recording region is
reduced and a large recording capacity is difficult to -maintain. 4 29
DEC2005 Further, in an optical disk, a servo systemis enployed wherein
tracking is performed by using a tracking guide having a |land./.groove
structure in which tracks are provided concentrically or spirally in the
di sk. However, this system has a problemin that |arge unevenngs8 BE&C <2085
oh the disk surface. Accordingly, in the next-generation high density
recordi ng system.,in which a detectoy needs to be disposed extrenely in the
vicinity of a r&gfﬁbﬁﬁ: h%(ﬂr&lﬂptil?af digks A SEAYO Systemuls emnpleyed| e
running or flying state of the head. Moreover, exact positioning accuracy

i s requi r whepeirptedoking-iseperfompedTbyresinig a ¢eavkitig @igide/, a magnetic
recording mediumis built in a drive, and thereafter, recording is carried

out byapﬁgﬂ | o A58 ' i S F14Qn- control |l ed | sing a

servo recordi ﬁg gew ce~/ggéf‘3§§t€td"f§§‘3’&t§[@W%&BPF&%%@M&‘P &lsi gnal s

to be preformat- recgorded increases acconpanied with the increase in

magnet i c FEBSENRTICAHNsPT sPiTRiFcinthe dieke Bowever thisbsysteim that a

lot of tinme is required for preformat recording, which

has a prqblem in that large unevenness exists on the disk

surface. Accordingly, in the next-generation high density

O recording system in which a detector needs to be disposed
extremely in the vicinity of a recording medium, it is difficult
to realize a stable running or flying state of the head.

Moreover, exact positioning accuracy is required by
preformat-recording. Therefore, conventionally, a magnetic
recording medium is built in a drive, and thereafter, recording
is carri.ed out by a magnetic head which is‘exactly position-
controlled by using a servo recording device dedicated

o) thereto.

However, the amount of signals to be preformat-
recorded increases accompanied with the increase in
magnetic recording density. Therefore, there exists a problem
in that a lot of timé is required for preformat-recording, which
leads to deterioration of production efficiency.

Further, there has also been proposed a method in

which a magnetic-transfer master carrier with a



| eads to deterioration of production efficiency. Further, there has al so
been proposed a nethod in which a magnetic-transfer master carrier with a
5 '2 9 DEG 2005 predeternm ned nmagnetization pattern being fornmed thereon
by a nmagnetic layer, is used and the predeterm ned nmagnetization pattern
Is transferred. to -A slave mediumto allow preformat-recordi ng. However,
in" the conventional transfer nethod, it was necessary to use'g g9 DEC 2005
magnetic-transfer master carrier having coercive force' (HC) which is at

| east thr | | ce of . the slave di u uch that.' the
magnet i zatpl?l‘c?;ercli épat é’eﬂrﬁngggﬂﬁ@ gn@é%g{qrgﬂégﬂpeﬁeﬁgt BFH!"-&]F OTCQILr v er
shoul d not. be. demagneti zed even if it is 'excited- by an., external

magnet i ¢ fA¥eRIMABABLC layer, imyinad anddhe predesermined nagneti zed; t.he .
antimagnetic force of a magnetic body used in a magnetic recordi ng nmedi um

for high deagnietizatioes patitesniis erdnsferteldifo o BRivd © or- .
t her eabout s, gand t he cgarci ve lforéhg&ﬁ?%ﬁgﬁ%% ?‘Fgﬁgﬁggqﬁaster
erial can

ooty be uellpWoprelRiasmcerdifien. Hp wrliers in o cmvenional nas
virtually difficult to forma mnute nmagnetic pattern. SUMVARY OF THE
| NVENTI ONtransfer method, it was necessary to use'a magneétic-transfer- -
master car;ier having coercive forée (HC) which is at least
O three times the coercive force of the slave medium such that " :
the magnetization pattern of the magnetic-trarisfer master. . -
carrier should not be demagnetized even if it is excited: by an
, exterhal magnetic field. When a flat magnetic body is - -
w; partially magnetized, the antimagnetic fbr_ce of a magnetic™ + 172
. body used in a magnetic recording medium for h—igh' density " -
. recording is a high value, that is, 2000 Oe or thereabouts, and
the coercive force of the magnetic-transfer master carrier is
6000 Oe or more. Accordingly, a certain ma'gnetic material
can only be u§ed for the' magnetic-transfer master carrier,

and it was virtually difficult to form a minute magnetic

pattern.

SUMMARY OF THE INVENTION
The present invention has been achieved in view of the

problems of the above-described prior art, and an object



The present invention has been achieved in view of the problens of the
above-described prior art, and an object 6 2 9 DEC 2005 théreof 1s to
provide an information recordi ng nmedi um which permts accurate tracking
servo, particularly, an information recording nediumwhich allows stable
running of the head even when'. a detector is disposed extrenely in. the
vicinity of the recording nmedium Another object of the presen2 8 DEC 2005
i‘hvention. is. to provide a nmethod for recording and reproducing for an

i nformation regardj ng nmed,um i.n which  recording (high.density recording)
and repr $B&EE léf%%gﬁﬁéﬂée an indermatiozyregoxdmng anf:dmmwb)fsm by
carrying out at least one of recording and reproducing of information

whi | e acpernhéty ageurateitrackinagksegves partidularle! ansinfdrmagiéar obj ect
of the present: invention is to providé a manufacturing nethod of an

uni o perSePEeaR AEE MY itk sbisd Chihek IREhREY ooy 1T

short tine. In order to achieve_the above-described objects of the present -
i nvent i ofVerh¥Renra dateptasdsadisposedaexgemelypinithe vicirsityashect of the
present invention is an information recording, medium conprising a
. substrat ¢he sposadiridenedium. Another object of the present
invention. is to provide a method for recording and
G reproducing fér-an information recording medium, in which
recor-diﬁ-g (high density recording) and reproducing of signals
can be carried out at a favorable S/N by carrying out at least
‘one of recording and repfoducing of information 'while- k
-.accurately performing tracking servo.
Further; still another object of the present inverition is
. to provide a manufacturing method of an information
recording medium, ip which an information recording
D) | medium which pérmits accurate tracking servo can be
manufactured precisely in a short time.
In order to achieve the above-described objects of the
present invention, there are provided a 1st to a 39th aspects.
A lst aspect of the present invention is an information
recording medium comprising a substrate disposed thereon

a magnetic recording layer for magnetically recording

information,



a magnetic recording |ayer for magnetically recording information, 7 2 9
DEC 2005 wherein the magnetic recording layer is in advance magneti zed
concentrically or spirally around a center of a disk for tracking and is
dirsposed. in such a manner that nagnetized regions magnetized. in
different directions are alternately arranged in a radi'al direction of the
di sk. A 2nd aspect of the present invention is an information recgﬁﬂt

nmedi um according to the 1lst aspect, wherein the directions in 2 ¢ E@US

r tized [ ti . f t Ki . di cul t
Surface of the “PRekeln RRIRRAEARTiC Fechraingathaey i anl e

i nformation recording nedium according to the 1st aspect, wherein the
subst r at emagunetizeshapadtertrecalyconrspirally mroumdca certer afpect of the
present invention is an information recording nediumaccording to the 1st

sent i nventj on s 2 i rdi ing
ator ded SV TOF BeRKIRE TR 18, disTd5d B, SO KEREp R Bt T, Lon

invention_ is an,.information recordi n% madi,tf;tm according to the 1st aspect,
- magnetized regions magnetized in different directions are -

. alternately arranged in a radial directibn of the disk.

A 2nd aspect of the present invention is an

information recording medium according .'to the 1st aspect,
- wherein the directions in which the magnetized regions are
: magngtized for tracking are perpendicular to a surface of the
- disk.
. ‘A 3rd aspect of the present invention is an
.. information recording medium according to thelst aspect,
wherein the substrate is disk-shaped, flexible and non-
magnetic.

A 4th aspect of the present invention is an
information recording medium according to the 1lst aspect,
wherein discrete servo fields are in advance magnetically
recorded in the magnetic recording layer.

A Sth aspect of the present invention is an
information rgcording medium according to th.'e Ist aspect,

wherein the magnetized regions are each formed so as to

meander at a fixed frequency.



wherein the magnetized regions are each forned so as to neander at a fixed

frequency. 8 2 9 DEC 2005 A 6th aspect of the present invention is an

i nformati on recordi ng medi um according to the 1st aspect, wherein a
magnetized regi on magnetized in a predetermned direction is wider than a
magneti zed region magnetized in a direction which is different from the™
predetermined direction. A 7th aspect of.the present invention 29§ BE€e20§6d
for O recording and reproduci ng for an |nforrrat|on recording nedium in

whi ch the inf or natd @n 1 ecor ri s a substrate di sposed
thereon a magne &Wﬁ?ﬂ&ﬁlg{%?rFéFnﬁ'ﬂ‘gﬁ ¥Sr@&or di ng i nf or mati on,
.the nmagnetic recording layer being in advance nagnetlzed concentrically

or spiral ipfemation vecovedimg medivin farcotdnnkitogthed sbeiswedt sposed in
such a manner that magnetized regions magneti zed in different di recti ons

are al te{,ﬂ?éleé ar | i ] ' | ed,
conpri si ng: l]heas{r?%gﬁ@t i%rcgg%%gbﬁgmar%}?&el%rggdﬁ{%é]gﬁ-e?inefs%rﬁgﬁgﬁ whi | e
performng cking based op a difference
rection Is wider than a magnetized region magnetized in a

direction which is different from the predetermined

direction.
f:) A 7th aspect of the present invention is a method for
L\

recording and reproducing for an information recording

medium, in which the information recording medium
comprising a substrate disposed thereon a magnetic. -
recording layer for magnetically recording information, the
magnetic recording layer being in advance magnetized
- concentrically or spirally around a center of a disk for
tracking and being disposed in such a manner that
magnetized regions magnetized in different directions are
alternately arranged in a r.adial direction of the disk, is used,
comprising:
at least one of recording and reproducing
information, while perfarming tracking based on a difference
in the directions in which the magnetized regions of the
magnetic recording layer are magnetized.

A 8th aspect of the present invention is a method for



in the directions in which the nmagnetized regions of the magnetic
recording |l ayer are magnetized. A 8th aspect of the present invention is a
method for 9 2 g D E C 2005 recording and reproducing for an infornmation
recordi ng nmedi um according to the 7th aspect, wherein the magneti zed -
regions are irradiated wwth linearly polarized light, a direcﬁ%gnDEg 2g05ch
the plane of polarization of reflected light rotates corresporfding to the
difference in the directions in which the nagnetized regions are

magneti zed i s detected, an%.the tracking iis prefornmed based on the

det ect ed T SFOXEAN&ANG IGRIOA UGN fananinfermation sacerding ref | ect ed

light rotates. A 9th aspect of the present invention is a nethod for

r ecor di ngneddummocbrdi ftortlan 7ithf aspett owHeredihdt R megpdietizagcor ding to
the 8th aspect, wherein the linearly polarized light is- near field light.

A 10th a 0 f [ ' ' a on . recording and

repr oduc?%g%%% %Ir‘]gﬁﬁ?%g?éﬁ%rﬁ%ggW%g; ﬁgg%{}%\%ch’r@ to the 7th
aspect, erein the tracking is, perforned by using a three-beam nethod in
whi ch di CAEEEHRN 1nwhickh theeplrnacef prlavizationtobrefieate Hghdd | i ght s
of two tracking beans rotate are detected respectively and the two
rotates corresponding to the difference in the directions in

which the magnetized regions are magnetized is detected,

and the tracking is preformed based on the detected

direction in which the plane of polarization of the reflected

light rotates.

A 9th aspect of the present invention is a method for
reéording and reproducing for an information recording
medium according to the 8th aspect, wherein the linearly
polarized light is near field light.

A 10th aspect of the present invention is a method for
xiecording and reﬁroducing for an information recording
medium according to the 7th aspect, wherein the tracking is
performed by using a three-beam method in which directions
in which the planes of polarization of reflected lights of two
tracking beams rotate are detected respectively and the two
detected values are compared.

A 11th aspect of the present invention is a method for

recording and reproducing for an information recording

10



detected val ues are conpared. A 11th aspect of the present invention is a
nmet hod for recording and reproducing for an informationnTtecording 10 2 9 —
DEC 2005 nmedium in which the information recording nmedium conprising a ____
substrate disposed thereon a magnetic recording |ayer for magnetically
recording information, the magnetic recording |ayer being in ady@n@€C 2005
magneti zed concentrically or spirally around a center of a disk for

tTracki ng and being di sposed in such a manner that rmagnetized regions

magneti z i | ff.erent. directiops are. alternaj.ely arranged in a radial
di recti OM‘ﬁb'd&%%E% tﬁ&i g&fgtr@agé‘?vorqchl 9%@??\‘3‘? advance
magnetically recorded in the nagnetic recording |ayer, is used,

conpri si repmpriséngta cubstratec dispogeantheegondachagrietior mati on, while
perform ng tracking based on a difference in the directions in which the

magnet i zqgdddi rﬁgi@ § bRk Y& adf e}y, zed; and
perform ng sectlggéﬁsgqggse néﬁﬁeanél?g%reg?gﬂég 1r ggg;g%gﬁgg’r \ilf(%éf lelds. A
12t h aspect of t.he é)res nt invention is a gt hod for recording and
r epr oduciTRGERF LIS TGCRIAIRE la)er keing An agdvanas magngtized he i nf or mati on
recordi ng nmedi um

concentrically or spirally around a center of a disk for

tracking and being disposed in such a manner that
Q magnetized regions magnetized in different directions are
alternately arranged in a radial direction of the disk, and
discrete servo fields being in advance magnetically recorded
in the magnetic recording layer, is used, comprising:

at least one of recording and reproducing information,
while performing tracking based on a difference in the
directions in which the magnetized regions of the magnetic
recording layer are magnetized; and

performing sector servo based'on the discretely
recorded servo fields.

A 12th aspect of the present invention is a method for
recording and reproducing for an information recording
medium, in which the information recording medium
comprising a substrate disi:osed thereon a magnetic

recording layer for magnetically recording information, the

magnetic recording layer being in advance magnetized

11



conprising a substrate di sposed thereon a magnetic recording |ayer for
magnetically recording information, the magnetic recording |ayer being in
advance magneti zed .11 2 9 DEC 2005 concentrically or spirally around a
center of a disk for tracking and being di sposed in sucha manner that

magneti zed regions magnetized in different directions are al -ter&agelg% 2005
arranged in a radial direction of the disk, and the nagnetized ' g

bei ng each forned so as to neander at a fixed frequency, is used,

conprisin | east,.one _of recordi ng and reproduc ng formation, while
perform ng Prce?&ttﬁ Pysen spi é‘i fre @ CRIMRE © ?ré&rlﬁcfr% in which the

magneti zed regi ons of the magnetic recording layer are nagnetized; and

gener at i ntratkirgandreeigadispuded igrshchnd mamneddtests si gnal based on
the frequency at which the magnetlzed regi ons neander. A 13th aspect of

the prese g for an
| nf o mat | Q‘éﬁ & 2eglof s aRliclided I SR T Lt ERPRSALRS, |
i nformatio ecorded | n the magnet i zed regions. A 14th aspect of t he
present i#® ﬁ%ﬁ? Y LEraRgrddn arradiaddigesgiomof tpe disk, apd dhe
I nformati on recording

magnetized regions being each formed so as to meander at a

‘fixed frequency, is used, comprising:

at least one of recording and reproducing information,
while performing tracking based on a difference in the
directions in which the magnetized regions of the magnetic

recording layer are magnetized; and

generating at least one of a clock si_gnal and an
address signal based on the frequency at which the
magnetized regions meander.

A 13th aspect of the present invention is a method for
recording and reproducing for an information recording
medium according to the 7th aspect, wherein information is
recorded in the magnetized regions.

A 14th aspect of the present invention is a method for
recording and reproducing for an information recording
rtl_edium according to the 7th aspect, wherein information is
recorded in the magnetized regions by using one of a light

modulation system or a magnetic modulation system.

12



medi um according to the 7th aspect, wherein information’is recorded in the
magneti zed regions by using one of a light nodulation systemor a magnetic
nodul ati on system 12 2 9- D E C 2005 A 15th aspect of the present
invention is a nmethod for recording and reproducing for an information
recording nediumaccording to the 7th aspect, wherein informti ?rg-iEEC 200?-
magnetically recorded in such a manner in which the .nagnetized®regions o
the magnetic recording layer are irradiated with near field light and a
portion irradiaje ith th r field Li.ght is heated to,a stanti al
Curie tenperat rﬂ?&i&ﬁﬂeﬁgﬁﬁgﬁ?"cpfrﬁéFH‘tHng%tlQnd%Gem ‘Hig.grdi rection
thereof is applied to the portion froma nagnetic head. A 16th aspect of

t he preseecordiagtand repaodeidiory for an énﬁmﬂimﬂiandreeordﬁsﬁi ng for an
i nformati on recording nmediumaccording to the 7th aspect, erein

I nf or mat i I ' I . [ aetd i Qnh -pagneti zed
in a pregg'?g?%%%%lc (S’ﬁ fﬁgﬁgﬁ%%%tf %P&%gﬁpfgg@gﬁésgﬁ\%gﬁg?on Is a
met hod for recordjng and reproducing for an infornmation. recording nedi-um
accor di n§npgneticallyrecorded hsush a manpemin iwbichethien magnetized in
t he predeterm ned

magnetized regions of the magnetic recording layer are

irradiated with near field light and a portion irradiated with
the near field light is heated to a substantial Curie
temperature, and a magnetic field having a predetermined
direction thereof is applied to the portion from a magnetic

head.

A 16th aspect of the present invention is a method for
recording and reproducing for an information recording
medium according to the 7th aspect, wherein information is
magnetically recorded only in magnetized region magnetized
In a predetermined direction.

A 17th aspect of the present invention is a method for
recording and reproducing for an information recording
medium according to the 16th aspect, wherein the
magnetized region magnetized in the predetermined
direction is wider than a magnetized region magnetized in a
direction which is different from the predetermined

direction.

13



direction is wder than a magneti zed regi on nmagnetized in a direction
which is different fromthe predeternmined direction. 13 29ULUZUOT A 18th
aspect of the present invention is a nmethod for recording and reproducing.
f.or an information recording nediumaccording to the 16th aspect, wherein
the nmagnetized region magnetized in the predeterm ned directi giﬂtl) 2005
divided into a plurality of tracks and information 1is recorded Thereon. A
19t h aspect of the present invention is a nethod for recording and
reproduci ng for ihformatio ecordi ng nedium according_ to_the 10th
aspect, wherei rfit %kﬂﬁﬁﬂﬁﬂ ?2&%%8?6%“&@‘@@3&%%%& method dezr |y

polarized light, a direction in which the plane of polarization of

ref | ect edecogingoanide seprodesriong fow ar ihfergidtienherecor dirigie  di rections
in which the nagnetized regions are magneti zed is detected, and

I nf or mat i r | B ' | O, |.S.:Lead _based on the
det ect edhgle(rig‘gfx?o%&?%f%égﬁ:o?ﬁggefpéﬁgasfﬁgg%l gﬁ'}ézrzc[lﬁoﬁlﬁf the reflected
light rotates. A 20th aspect of the present inventian is a method for
recor di nfRagRetErd FEgien magnetized dnnthe gpredetermimedredi um accor di ng
to the 7th aspect, wherein electric current

direction is divided into a plurality of tracks and information

is recorded thereon.

@ A 19th aspect of the present invention is a method for
| recording and reproducing for an information recording
medium according to the 10th aspect, wherein the
magnetizeci regions are irradiated with linearly polarized
light, a direction in which the plane of polarization of
reflected light rotates correéponding to the difference in the
directions in which the magnetized regions are magnetized is
detected, and inforxﬁation recorded in the magnetized
regions is read based on the detected direction in which the
plane of polarization of the reflected light rotates.

A 20th aspect of the present invention is a method for
recording and reproducing for an information recording
medium according to the 7th aspect, wherein electric current
is made generate due to magnetism of the magnetized regions

by electromagnetic induction, a direction in which the

electric current flows corresponding to the difference in the
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I s made generate due to nmagnetismof the magnetized regions by

el ectromagnetic induction, a direction in which the electric current fTOWsS™
corresponding to the difference in the 14 2 9 DEC 2005 directions in which
the magneti zed regions are magnetized is detected, and information recorded

in the magnetized regions is reproduced based on the detected dz\riﬁqﬁco?u?@
which the electric current flows. A 21st aspect of the present i 10

a method for recording and reproducing for an information recording

medi um acgording tQ the 7th aspect, wherein electrical resistance is nade
to chang 1&96'3%1%@#8&@1% the magnediged regionsgaonmagne ticeddsged anmount’
of the electrical resistance is detected, and information recorded i'n the

nmagnet i zeteteeged) dridrieforenaeibriPaeedrded 1§ W eaheshetfr@dged anmount of
the electrical resistance,. A 22nd aspect of the present Invention is a

met hod f . ordin reproducing for an.info I on. recording medium
accor di ngégﬁéﬁﬁef%{' ?.85@@3’&?&\%%(? r?q'éttgleeageﬁﬁ%&ﬁfr ecliR dfng and
reproduci ng of information is carried out in such a manner that the
surface Shich theyelectricecurment flawser and the magnetic head are made
close to each other wth a distance therebetween of no greater than 100 nm
on a A 21st aspect of the present invention is a method for -
recording and reproducing for an information recording
(J medium according to the 7th aspect, wherein electrical
resistance is made to change due to magnetism of the
magnetized regions, and a changed amount of the electrical

resistance is detected, and information recorded in the
magnetized region is reproduced based on the detected
changed amount of the electrical resistance,.
| A 22nd aspect of the present invention is a method for

recording and reproducing for an information recording

) medium according to the 7th aspect, wherein at least one of
recording and reproducing of information is carried out in
such a manner that the surface of the magnetic recording
layer and the magnetic head are made close to each other
with a distance therebetween of no greater than 100 nm on a
disk-surface average.

A 23rd aspect of the present invention is an

information recording medium according to the 1st aspect,
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di sk-surface average. A 23rd aspect of the present invention is an

I nformati on recordi ng nmedi um according to the 1st aspect,—15-29 DEC 2005
wherein the substrate is disk-shaped and snooth. A 24th aspect of the
present invention is an information recording nediumaccording to the 23rd
aspect, wherein a direction of magnetization for tracking and a d| Eétlon
of magnetization for recording and reproducing information are éabh d&005
perpendi cul ar to the surface of the disk. A 25th aspect of the present

i nvention formati.on, recogdi n( nmedi m a cording to the 23rd aspect,
wher ei n a“}a}%rtaeé& H; %&1 fALe A, ?‘HE F’r"!:ooglécordi ng |ayer. A
26t h aspect of the present invention is an | nf ormation recordi ng nmedi um

accordi ng to thd\ 2%tth asypect of e @iresertuinventiorgiidam is forned on the
protective layer. A 27th aspect of the present i nvention is an information

o “the ”gxri’@}idi&‘t?cﬁgqrék dﬁ%&ﬂéfi%grl cating IP O 23td 3%23' ({thl H160°

of the protective yer mis no grea han 100

nm A 28th,aspect of.the.pres inventiqn i s an
wherein a directibn o magnet1zat1on or tracking and a

direction of magnetization for recording and reproducing
information are each made perpendicular to the surface of
the disk.

A 25th aspect of the present invention is an
infﬁrmation recording medium according to the 23rd aspect,

wherein a protective layer is formed on the magnetic

recording layer.

A 26th aspect of the present invention is an
information recording medium according to the 25th aspect,
wherein a lubricating film is formed on the protective layer.

A 27th aspect of the present invention is an

’ v
1\-/

information recording medium according to the 26th aspect,
wherein a total thickness of the protective layer and the
lubricating film is no greater than100 nm.

A 28th aspect of the present invention is an
information recording medium according to the 23rci aspect,
wherein a reflective film is formed between the substrate and

the magnetic recording layer.
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i nformati on recordi ng medi um according to the 23rd aspect, wherein a
reflective filmis formed between the substrate and the nmagnetic recording
layer. 16 2 9 DEC 2005 A 29th aspect of the present invention is an

i hf ormati on recordi ng medi um according to the 23rd aspect, wherein the
substrate is a flexible and non-nmagnetic base plate. A 30th aspect of the °
present invention is a nethod for recording and reproducing f02 QDEC 2005
i'nformati on recording nediumaccording to the 7th aspect, wher€in

i nf ' ' ' i h a,. . in which th
monet zed regi Sreobt ATRCRhGRaE skt HiPe BB A8 anl’ 0l ot ed i th

near field light and a portion irradiated with the near field light is
heat ed tifonatiantregording medivmaetordingitol thenB@ret asgect,d having a
predetermned direction thereof is applied to the portion from a' nagnetic

head. A ¥lméréizpeble ShbsiPape 48CAT1ERISTY b horA HBEMEBaskecor di ng and

reproducing for an information recording nediumaccording to the 7th
aspect, éﬁ{aei n the predetermned direction of the magnetic field is
per pendi ¥ to the surface of the disk.

A 30th aspect of the present invention is a. method for
recording and reproducing for an information recording
medium according to the 7th aspect, wherein information is
magnetically recorded in such a manner in which the

magnetized regions of the magnetic recording layer are
irradiated with near field light and a portion irradiated with
the near field light is heated to a substantially Curie
temperature, and a magnetic field having a predetermined
direction thereof is applied to the portion from a magnetic

head.

A 31st aspect of the present invention is a method for
recording and reproducing for an information recording
medium according to the 7th aspect, wherein the
predetermined direction of the magnetic field is
perpendicular to the surface of the disk.

A 32nd aspect of the present invention is a method for
recording and reproducing for an information recording

medium according to the 30th aspect, wherein information is

17



A 32nd aspect of the present invention is a nethod for recording and
reproducing for an information recording nediumaccording to the 30th
aspect, wherein information is 17 2 9 DEC 2005 recorded in the magnetic
recordi ng | ayer by applying the magnetic field having the predeterm ned
direction thereof, froma side of the magnetic recording |ayer @goBEtCezngg
the base plate. A 33rd aspect of the present invention is a nethod f

rrecordi ng and reproducing for an information recording rredl um accordl ng to

A L S M MR Tt

regi ons of the nmgnetic recording |layer, the near field light nodulated in

accor dancEl3gREIF fisddrbaveng Qhalpl‘%dammumdodmd&tmngﬂmremﬂ regions to
thereby all ow magnetic recording of information. A 34th aspect of the

present ifroant acsides off thee kedg iwucrr%vﬂlﬂgnl?&gef BRpsite® e an

I nformati on recording mediumaccording to t Ot h” "aspect, ere| n, with

near fi etg Lgm %el ng applied to the magneti zed regi ons of the magnetic
recordi ng E e magnetic field having the predeterm ned direction

t her eof , whi ch I s nmodul ated in ]
33rd aspect of the present invention is a method for

recording and reproducing for an information recording
medium according to the 30th aspect, whereiﬁ, with the
magnetic field having the predetermined direction thereof
being applied from the magnetic head to the magnetized
regions of the magnetic recording layer, the near field light
mbdulated in accordance with a recording signal is applied to
the magnetized regions to thereby allow magnetic recording
of information.

A 34th aspect of the present inveption is a method for
re-cording and reproducing for an information recording
medium according to the 30th aspect, wherein, with near
field light being applied to the magnetized regions of the
magnetic recording layer, the magnetic field having the
predetermined direction thereof, which is modulated in
accordance with a recording signal, is applied to the
magnetized regions from the magnetic head to thereby allow

magnetic recording of information.
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accordance with a recording signal, is applied to the magnetized regions
fromthe magnetic head to thereby allow nagnetic recording of information.
18 2 9 DEC 2005 A 35th aspect-of the present invention. is a nethod for
recordi ng- and reproducing for an information recording nediumaccording to
the 30th aspect, wherein the base plate is flexible and non-na r\gipgc Zﬁ05
36t h aspect of the present invention is a nethod. for recording4a

rreproduci ng for an information recording nediumaccording to the 30th
aspect, wherein,i rmation, i 0 recorded in such a manner that the
surface of the %@éﬁ?i%,sPﬁ?%EG?Gh?gPFﬁ?éﬂtdﬁd’qnféoﬁawétmthéﬁhf@re noved
close to each other with a distance therebetween of no greater than 100

nm A 37rbceseng @hdt heppodiriing forcai MifdematiBhhaskding ecor di ng and
reproducing for an information recording mnmediumaccording to the 30th

aspect, ' | S formed,.in,such _a .,manner that a
reflecti %8?&% }a‘rsl: ordéglg P‘géh&%ﬁ?bh%sﬁgg& m}}ftreelgngl? ﬁ?@‘?ﬁa&ﬂ@i’? C
recording lLayer, and  light reflected by the surface of the nmagnetic
recor di ngs I@P@ﬁ’levﬁ@ﬂ pe-magneticght is applied to the infornmation
recordi ng

A 36th aspect of the present invention is a method for

recording and reproducing for an information recording
O medium according to the 30th aspect, wherein information is
recorded in such a manner that the surface of the magnetic

recording layer and the magnetic head are moved close to

each other with a distance therebetween of no greater than

100 nm.
| A 37th aspect of the present invention is a method for
recording and reproducing for an information recording
medium according to the 30th aspect, wherein the tracking
is performed in such a manner that a reflective film is formed
between the base plate and the magnetic recording layer, and
light reflected by the surface of the magnetic recording layer
- when near field light is applied to the information recording
medium and light transmitted through the magnetic
recording layer and reflected by the reflective film are

detected.

A 38th aspect of the present invention is a method for
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medium and |ight transmtted through the magnetic recording |ayer and
reflected by the reflective filmare detected. A 38th aspect of the
present invention is a nethod for 19 2 9 D E C 2005 recording and
réproducing for an information recordi ng nedi um according to the 30th
aspect, wherein information is recorded by dividing a magnetizeg geMpnggs
magnetized in the predetermned direction into a plurality of tracks

39t h aspect of the present invention is a nethod of nanufacturing an

I nformat i Qr di the Jdnformatjon recording medi um conpri sing
a rragnetllgg e‘&% Ir&p&o %?I%JHEt%alﬂfmePa# RECPEA&AERt i on, the
magnetic recording |ayer being in advance magnetized concentrically or

spi ral | y meslingmt accordirg toftlee 3i0th hspedty avherneirs isfofmaltigndgret | zed
regions magnetized in different directions are alternately arranged in a

radi al &5iid [ the s of .
magnet i z?‘rf'grg the&gr}ﬁrdél}a%%L ﬁgﬁggggéﬁgf@ ﬁ%g;g?‘ f‘#ﬁn Evgétfﬁrmﬁed
di rectlon i n r’rggnetlc | ayer of ~a di sk-shaped master carrier to a
surface #T§ %t?ﬁi'&gBFF]c HeeSienngtagepluralify of traglkat i on recor di ng
medi um the master carrier being
A 39th aspect of the present invention is a method of

manufacturing an information recording medium, the

(\) information recording medium comprising a magnetic
" reéording layer for magnetically recording information, the
magnetic recording layer being in advance magnetized
concentrically or spirally around the center of a disk for
tracking such that magnetized regions magnetized in
different directions are alternately arranged in a radial
direction of the disk, the method comprising the steps of:

magnetizing the entire magnetic recording layer in a
predetermined direction;

adhering a magnetic layer of a disk-shaped master
carrier to a surface of the magnetic recording layer of the
information recording medium, the master carrier being
‘formed concentrically or spirally around a center of the disk
and having an unevenness pattern in which at least convex

portions are covered by the magnetic layer; and

applying a magnetic field having a direction thereof
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formed concentrically or spirally around a center of the disk and having
an unevenness pattern in which at | east convex portions are covered by the
magnetic | ayer; and applying a nagnetic field having a direction thereof

20 2 DEC 2005 .which is different fromthe predeterm ned direction, to the

magnetic recording |layer via the nmagnetic |ayer to thereby reverse c!a' - o f]':_‘,
magneti zed direction of a portion of the magnetic recording | ayer2t~om&‘r1' gﬂ‘
the magnetic | ayer adheres. According to the first aspect of the present

I nvent i ong,.:t.he: L ng: | recordin I um.has, ,on the substjate
(support) WI’P&E‘ E%%Zﬁ?éé#giﬁ?ﬁ ﬁ‘ag@g%agf%%ﬁ‘éﬁ%%?‘il?n’ rt&ﬂ’& ng
information. The magnetic recording layer is in advance nmagnetized for
tracki ng RAgnetn raagndingdayercyiathemyaghietidlayeritbf thenebshi r ect i ons
are alternately arranged in the radial direction of the disk. Therefore,

L acki ng fevedse Beri QETRifRE Hlreetidie of ASSAIEA bf theemAkhReiE oS in

whi ch magnetized regi ons are magnetized. he magn recordi ng
conter ot So@rATE les Bt mlich i arnatic jayEn SAPEERE nuousy
performed and accurate tracking servo can be perforned. Moreover, tracking
can be perforned based on the difference
According to the first aspect of the present invention,

the information recording medium has, on the substrate
O (support), the magnetic recording layer for magnetically

recording information. The magnetic recording layer is in

advance magnetized for tracking such that magnetized

regions magnetized in different directions are alternately

arranged in the radial direction of the disk. Therefore,

tracking can be performed based on the difference in the

directions in which magnetized regions are magnetized.

Further, the magnetic recording layer is in advance |

magnetized concentrically or spirally around the center of the

disk for tracking, and tracking can be continuously

performed and accurate tracking servo can be performed.

Moreover, tracking can be performed based on the difference

in the directions in which the magnetized regions are

magnetized, and it is not necessary to form unevenness on

the surface of the medium. Even when a detector is disposed
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in the directions in which the nagnetized regions are nagnetized, and it

IS not necessary to formunevenness on the surface of the Tedi it Even

when a detector is disposed 21 2 9 DEC 2005 extrenely in the vicinity of
the recording medium a stable running or flying state of the head can be
“realized. In the above-described information recording medium 2t DEC 2005
direction in which the nmagnetic recording layer is magnetized for tracking
is preferably made perpendicular to the surface of the disk. \Wen the

directio ' [ - rpendi cul ar .0 the surface of the

di sk, the%r’@}?efsf?%g’e {’%gg‘tgu gﬁ‘ﬁ‘@'%?ﬁ&%&gmgi%&i‘}’é&:&1§¥ﬁ§$ﬁetized in
different directions and alternately arranged in the radial direction of
the di skThBnRSeSNlyingstatef of thecheadnoahebe resdizedesul t, the magnetic
force of each magnetized region becones stable. In order to formthe

substrate of t%tnémé%.seﬁw&hﬂﬂofmﬁk@ recYPHE il fitsm

pol ycarbonate and the |ike nay be used int sane way-as 1n gederal hard

di sk driyesa: abl a,di sk-shaped fl exi bl e. and non-magnetic _
subst r at gﬁlgsdhgsaeré:gioe]@\ﬁgn&{}ﬁéﬂ? Itéfl m %ﬁEPCIﬁF%}&M S@yelét}Est rate is used as
the substrate, head crash caused when the disk contacts the head is
al | evi at Baagaesizachéor thacking is preferably made perpendicular to

the surface of the disk. When the direction of magnetization

1s made perpendicular to the surface of the disk, there is no

possibility that the magnetized regions magnetized in

different directions and alternately arranged in the radial
direction of the disk may weaken magnetic force one another.
As a result, the magnetic force of each magnetized region
becomes stable.

In order to form the substrate of the information
recording medium, aluminum, glass, polycarbonate and the
like may be used in the same way as in general hard disk
drives. Prefc;ably, a disk-shaped flexible and non-magnetic
substrate is used. When the flexible and non-magnetic
substrate is used as the .substrate, head crash caused when
the disk contacts the head is alleviated. Even when the head
is disposed extremely in the vicinity of the recording medium
as in the next-generation high density recording system using

a flying head, the head and the disk stably slide in contact

22



i s disposed extrenely in the vicinity of the recording medium as in the
next - generation high density recording systemusing a flying head, the
head and the disk stably slide in contact 22 2 9 DEC 2005 w th each other,
and stable running of the head becones possible. Further, since the

fl exi bl e and non-nmagnetic substrate is used as the base materiéy B@e 2005
I nformation recording nmedium can be manufactured at a | ow cost. g\
reflective filmis preferably forned between the substrate and the

magneti ¢ ¢eap'eH : e . Leld liaht, ks used _as recording
and reproduci %w&%e%ﬁa ?E%fﬁgﬁ"\%?@ﬁgﬂ%hﬁ%ﬁi B’F&&éﬂ&tsi on light, is
converted to ..propagation light and is reflected by the reflective film
Ther ef or eP°§)ﬁEtR{9-i MIrthen sines thedlextbler amdinongmagnetief | ect ed by the
surface of the magnetic recording |layer, is detected utilizing a magnetic

Kerr ef f estibstiate ¢ hesé @hs ithiel bakesgrh@Ridll ¥ QARGAI Piphi 9Nt s
detected by Faraday effect and S/N of a detection signal I nproves. That

s, so-cC . ef fect can bt ai,ned. The di screte servo
fields c?#%qlﬁgwéﬁgﬂ% rﬁﬁfﬁz:fel Féw%ggg‘drﬂgdag@ oW ¢@8ketic recording
| ayer. Due to the discrete servo fields being in advance nagnetically
recorded in t heAnkgtiective 6dm ds mrefeyably foensed vive twekrstlae e

substrate and the magnetic recording layer. Even when near
field light is used as recording and reproducing light, near

C) field light which is non-propagation light, is converted to
propagation light and is reflected by the reflective film.
Therefore, when light into which the near field light is
reflected by the surface of the magnetic recording layer, is
detected utilizing a magnetic Kerr effect, the reflected light
‘based on the propagation light is detected by Faraday effect
and S/N of a detection signal improves. That is, so-called
enhancement effect can be obtained.

The discrete servo fields can be in advance
magnetically recorded in the magnetic recording layer. Due
to the discrete servo fields being in advance magnetically
recorded in the magnetic recording layer, the servo fields are
read out by utilizing a magneto-optical effect such as Kerr

effect at the time of recording or reproducing and sector servo

can be performed. Due to the tracking servo and the sector
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read out by utilizing a nmagneto-optical effect such as Kerr effect at the
time of recording or reproducing and sector servo can be perfornmed. Due to
the tracking servo and the sector 23 2 9 DEC 2005 servo being used

t-oget her, accurate tracking becones possible and the access speed to a
predeterm ned area becones higher. The nagnetized regi ons can bé @ F@ﬁ%ﬁg
as to extend in a neandering (serpentine) line at a fixed frequén Sﬁ
so-cal l ed wobbl es are applied to the magneti zed regions, it is possible to

detect a ' i.gnal .and.al so.genergte a gl.ock, signal or an address
si gnal . ?‘f%f'g‘g&eﬁﬁégs?ﬁlttﬁgﬁ ege(i‘gﬁﬁf oHacking RECOYAESnt i nventi on,
the nmethod for recording and reproducing an for information recording
nmedi um hpossiblaand thmacckssispeedeio anpredeteimineddareaof the present
invention is used and at | east one of recording and reproduci ng of
informtbe@o&ﬁegq&iﬁ'ﬁ&put whil e carrying out tracking based on the

difference in the rections in which the magnetized regions of the
magnetized. In _the information recording

magneti c recording | ayer are
medi um of the gtl%géﬁlggrh%'éﬁ?ﬁid?ﬁgwﬂﬁ;ecﬁrﬁghétﬁ%mé@oﬁ%?ﬁgUP &dend |
advance magnetized concentrically or spirally around the center of the
di sk forin a meandering (serpentine) line at a fixed frequency. When
so-called wobbles are applied to the magnetized regions, it is
. possible to detect a tracking signal and also generate a clock
U signal or an address signal.

In accordance with the seventh aspect of the present
invention, the method for recording and reproduciné an for
information recording medium has a feature that the
information recording medium of the present invention is
used and at least one of recording and reproducing of
information is carried out while carrying out tracking based
on the difference in the directions in which the magnetized
regions of the magnetic recording layer are magnetized. In
the information recording medium of the present invention,
the magnetic recording layer is in advance magnetized
concentrically or spirally around the center of the disk for
tracking and is provided such that the magnetized regions

magnetized in different directions are alternately arranged in

the radial direction of the disk. Accordingly, when at least .
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tracking and is provided such. that the nmagneti zed regions magnetized 1n
different directions are alternately arranged in the radial direction of

t he di sk. Accordingly, when at |east 24 29 DEC 2005 one of recording and
reproducing of information is carried out using the information recording -
medi um at | east one of the recording and the reproducing can be carried
out while accurately perforning tracking servo based on the diffe@eDEE 2005
the directions in which the rragnetlzed regions are nagnetized, and

recordi ng ein f a_si canbe . carried .out at favor abl e
SIN. In tﬁg‘ 8£$§C§5§ %e‘a gﬁl?ﬂg Rédﬁé?T%mﬁéélQﬁanﬁanWradi at ed
with l'inearly polarized Ilght and the direction in which the plane of

pol ari zat Msing thefindormatioghreconding mediuenpatdeagttoné fuf théference in
the directions in Whl ch the magneti zed regl ons are magneti zed, is

det ect ed, re@ffd | ane of

pol ari zat |rgn of pﬁ%e ref %%?gg?lbiaﬁcﬁﬁéta es, | ngﬁ?a‘&ngleo per f or med.
When at | east or}e of andkreproduci information is carried
out, the A& £1% e PSFBI ckingisae S¢d phethe diffarenced | i ght

and the di rect| on in which the plane of polarization of the reflected
|t|hght r ot indhe dmrceﬁpmjmgnhochrmeimagnmtmed Teghengidmetions in which
magnetized, and recording and reproducing of a signal can be’
carried out at a favorable S/N.
In the above-described method, the magnetized

regions are irradiated with linearly polarized light and the
direction in which the plane of polarization of reflected light
. rotates corresponding to the difference in the directions in
which the magnetized regions are magnetized, is detected,
and based on the detected direction in which the plane of
polarization of the reflected light rotates, tracking can be
performed. When at least one of recording and reproducing of
information is carried out, the magnetizéd regions are
irradiated with linearly polarized light and the direction in
which the plé.ne of polarization of the reflected light rotates
corresponding to the difference in the directions in which the
magnetized regions are magnetized, can be detected by
utilizing a magnetic Kerr effect. Based on thé detected

direction in which the plane of polarization of the reflected
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magneti zed regi ons are nmagneti zed, can be detected by "utilizing a magnetic
Kerr effect. Based on the detected direction in which the plane of- :
pol arization of the reflected 25 29DEC2005 |ight rotates, tracking can be
performed. As the linearly polarized Iight used for tracking, near field

| ight can be used. Further, a tracking error detection systemfor tracking
Is preferably a three-beamnethod in which the directions in whi QrgtDEaC 200%
pl anes of polarization of |light into which tw tracking beans are
reflecteg, ;are gdetected .and the jwo detectiqn values are conpared with
each ot hgg_h% bog#eﬁetrgtg&gggdgg,&f:geae rI‘FBE,S-i nformation is preferably
recorded in the magnetized regions. Since information is recorded in the
magnet i zed regiAstheabinzdrly polarddedrlight arséd foki tracktihg,sneagsi bl e to
prevent reduction in the recording capacity caused by an increase in the

area of rce&é { nf Lon_r ' . a feature that
I nf or mat ?g%aﬁgglraé"cor gdc}: ilir?ht#]'e %g%??zéd%ﬁggegégﬁ%@%dm ation
systemor a mag?et iC dul ation system The nmagnetic recording |ayer of

t he i nf oP¥at¢BhIPE rREK R IsIPLEIerablyr adhrestbgarn mefltodin a portion
irradiated with . ,
which the directions in which the planes of polarization of

light into which two tracking beams are reflected, are detected
and the two detection values are compared with each other.

| In the above-described method, information is
preferably recorded in the magnetized regions. Since
information is recorded in the magnetized regions magnetized
in acivance for tracking, it is possible to prevent reduction in
the recording capacity caused by an increase in the area of a
servo region.

An information recording method has a feature that
information is recorded in the magnetized regions by a light
modulation system or a magnetic modulation system. The
magnetic recording layer of the information recording
medium is irradiated with light and a portion irradiated with
the light is heated to a Curie temperature or thereabouts, and
due to a magnetic field being applied to the magnetic
recording layer from the magnetic head, information is

magnetically recorded. The system for recording information
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the light is heated to a Curie tenperature or thereabouts, and due to a
magnetic, field being applied to the magnetic recording |ayer fromthe -
magneti c head, information is nagnetically recorded. The system for
recording information 26 29 DEC2005 nmy either the |ight nodul ation
system or the magnetic nodul ation system Further, light used for the
recording may be light into which laser light oscillated by serzi g oPEQ 2006
|I"aser or the like is condensed by an optical lens in a general “nanner.
Further, the recprdi an be carried out while effecting irradiation of
near fiel Hl?}'g‘?‘}?ﬁeﬂﬁ'&n@gqhg@oapéﬂ 101y System QTSERE IBABRSWE | aser having
an oscillation wavelength, for exanple, ranging from400 to 780 nm can be

used. |In medulatiomsystem.t Furtiver, diglt deed for theyecordiglg ma
sem conductor | aser, blue-violet SHG |l aser conprised of infrare

e or of er o5 pEUtan o RRERB L THEHY SRCHRARe y SeRiinilhy o ("C 1

wavel ength of 405.nmQr .thereagbouts is particularly preferable. Wen
i nf or mat i fFTSOFef&ﬁ% 1§ maﬁpiS@d bynmanpcoptisghdensainya gerensdd only in

a magnetized region mnagnetized in a predeternm ned direction. In this case,
when t hermamnetri zBartherothegscobrdntgican e paefRi® oAt ethile

effecting irradiation of near field light. As the laser light
D source, a semiconductor laser having an oscillation
‘ wavelength, for example, ranging from 400 to 780 nm can be

used. In order to increase the recording density, blue-violet
- semiconductor laser, blue-violet SHG laser comprised of
infrared semiconductor laser and a wavelength conversion
element (SHG), or the like is preferably used. The blue-violet
semiconductor laser having a wavelength of 405 nm or
thereabouts is particularly preferable.

When information is recorded, information can be
magnetically recorded only in a magnetized region
magnetized in a predetermined direction. In this case, when
the magnetized region magnetized in the predetermined
direction is made wider than a magnetized region magnetized
in a diffe_rent direction, format efficiency improves. Further,
‘information can be recorded in such a manner that the

magnetized region magnetized in the predetermined direction
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‘direction is made wi der than a magnetized region magnetized in a different
direction, format efficiency inproves. Further, information can be
recorded in such a manner that the rmagnetized regi on magnetized in the
predeterm ned direction 27 2 9 DEC 2005 can be divided into a plurality of
tracks. In this case as well, format efficiency inproves. In OrdﬁzchEC 2005
reproduce recorded information, a nethod 1is provided, whereint :
magneti zed regions are irradiated wth linearly polarized |ight, and the

directiopni ' . Nng1.0f | ard zat i;-on gf (e reflected J,ight

rot at es g%b?%g%ﬁggtﬁgf %%B% %egb‘?f ?‘gg%ﬁbéletzﬁar?lfﬂeqaﬁ f}é’c,st FBRE 35 WhHleh t he
magneti zed regi ons are magnetized, is detected, and base on the detected
directi ofprumagmfcfmcmypumprmﬁeqool ari zation of the reflected |ight
rotates, information recorded in the magneti zed regions is reproduced.

According to t lpSoF@eRa repRodliieorsBoQ8d BABEHES LR, 14 fnERHRE | 2ed

regi ons can be reproduced by utilizing a nagnetic Kerr e Anot her

met hod fQr_reproduycing recorded information s a nethod j.n ich electric

current ]%sp5§§baﬁaed” reh d ermgﬁsﬁ%,efﬁesm%@!fer Ui \é\gl sm of the

magnetized regions, and the direction in which electric current flows

cor r espowithndinearke piilafrizexhdiglity ahd theatireotion inwrhibht tiee

plane of polarization of the reflected light rotates

( corresponding to the difference in the directions in which the

.
magnetized regions are magnetized, is detected, and base on

the detected direction in which the plane of polarization of the
reflected light rotates, information recorded in the
magnetized regions is reproduced. According to this method,
the information recorded in the magnetized regions can be
reproduced by utilizing a magnetic Kerr effect.

Another method for reproducing recorded information
is a method in which electric current is generated by
electrom_agnetic induction from magnetism of the magnetized
regions, and the direction in which electric current flows
corresponding to the difference in the directions in which the
magnetized regions are magnetized, is detected, and based on
the detected direction of electric current, information
recorded in the magnetized regions is reproduced. According

to this method, the information recorded in the magnetized
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magneti zed regions are nmagneti zed, is detected, and based on the detected
direction of electric current, information recorded in the magnetized
regions is reproduced. According to this nethod, the infornmation recorded
in the magneti zed 28 -29DEC2005 regions can be reproduced by utilizing

el ectromagnetic induction. Still another method for reproducing cqgﬁe@ns
information is a nmethod in which electrical resistance is changé&d d t
magneti sm of the magnetized regions and a variation in electrical
resistance_is detected, and sed the . dete ted varlatlon in electrical
resi stanc f?ﬁﬁr‘f‘%ﬁ%‘% repLo %%d%ytqféhﬁ% WHECi s reproduced.

Accor di ng to this nethod, the information recorded I n the magneti zed
regi ons cimdbetien: oduced by utilizing a magnetic resistance effect. Wen
recordi ng and reproducing of information is carried out, preferably,

recording and reg 018 8% LN h a ner that the
surface of the naglggtaflg'%ﬁr ecoré(}%%&lqégjer%%g%gfq#}@ﬁg Hina:e'ad are nade
close to eagch other with a gl st ance_t herebetween of 100 nmor |less on, a
di sk- sur f RIOTDAULR isTRnetBoq injwhichfelestricalrasistanceiisy  and

reproduci ng of information be carried out in such a state
changed due to magnetism of the magnetized regions and a

variation in electrical resistance is detected, and based on the
(:) detected variation in electrical resistance, information
recorded in the magnetized regions is reproduced. According

to this method, the information recorded in the magnetized

regions can be reproduced by utilizing a magnetic resistance

effect.

When recording and reproducing of information is
carried out, preferably, recording and reproducing may be
carried out in such a manner that the surface of the magnetic
recording layer and the magnetic head are made close to each
other with a distance therebetween of 100 nm or less on'a
disk-surface average. That is, it is preferable that recording
and reproducing of information be carried out in such a state
that the information recording medium and the magnetic
head stably slide in contact with each other. Such state can
be realized when, for example, a disk-shaped flexible and

non-magnetic substrate is used. So long as the surface of the
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that the information recordi ng nmedi um and the magnetic head stably slide

In contact wth each other. Such state can be realized when, for exanple,

a di sk-shaped flexible and non-magnetic substrate is used. So |ong as the
surface of the 29 2 9 DEC 2005 nmagnetic recording |ayer and the magnetic
head are noved cl ose to each other with a distance therebetween of 100 nm
or less on a disk-surface average, high density recording wutili 2i91§DE1§82005
field light becomes possible. In accordance -with the twenty-third aspect of

the present invention,,.the information recordi.ng nedium conprjses a
di sk- shaﬁg&@%{& ﬁemrgﬂ?gglﬂésrpﬁﬁi tﬁ&vm?ggrh%ﬁcg?%aeam mpovechol e) used
for tracking servo or data recording, and, forned on the base plate, a

magnet i c alesertdi egchayther withrediistanek! th erebettidith ioff PO OO Br
Therefore, as the sane as the information recordi ng nmedi um according to

the firsfega QRS IffLer ' . d1zed directions in
t he magne(ta?zﬁ%&lgﬁssﬁ{?‘éﬁi%ﬁﬁggébéf%g%%@.%ﬁl , tracking can
be continuyo per f or n accurate tracking servo can be perforned.

u x&i%sﬁg&;

sl :
Mor eover BHPZIRE fpgar becomes prsAiRess (convexoconcave) on the

. di sk- shaped snooth base plate. Even when the detector is disposed
extremely in thmn ectordaned vwith tkeorwensy irdMspect of the

present invention, the information recording medium

Q comprises a disk-shaped smooth (flat) base plate having no
| groove or pit (hole) used for tracking servo or data recording,
and, formed on the base plate, a magnetic recording layer for
magnetically recording information. Therefore, as the same
as the information recording medium according to the first
aspect, based on the difference in the magnetized directions
in the magnetized regions, tracking can be performed.
Further, tracking can be continuousljr performed and
accurate tracking servo can be performed. Moreover, it is not
necessary to form unevenness (convexoconcave) on the disk-
shaped smooth basé plate. Even when the detector is
disposed extremely in the vicinity of the recording medium, a
stable running or flying state of the head can be realized.

In the information recording medium according to the

twenty-fourth aspect of the present invention, the directions

in which the magnetized regions are magnetized are made
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stable running or flying state of the head can be realized. In the

I nformati on recordi ng nmedium according to the twenty-fourth aspect of the .
present invention, the directions in which the magnetized regions are
magneti zed are nmade 30 2 9 DEC 2005 perpendicular to the surface of the

di sk. Therefore, as described above, the magnetic force of each n%ﬁ %iized
regi on becones stable. In the information recording medi um accor 8i gllemMé
twenty-fifth and twenty-si xth aspects of the present invention, it is

possi bl e to prewent,corrosion of.the neti r.ecording | ayer, or abrasion
caused bxﬁ?‘ﬁa‘g n@bﬁ%ﬂ t8r&"8cﬁﬂtaf@tc-espfgﬁﬁgé’cﬁ(i‘-t ﬁ@"ﬁ% T&nBR he disk at the
time of recording and reproducing information, and al so i nprove running

dur abi | i tdeseri akxwe, tkeimagmetic forcbef each giapnetizedit is used by
(fornmed in) the base plate of the present invention- As a result,

recor di NGe®ioheBeeds EsOst information can be carried out in such a .
manner thzﬁg‘the suﬁace 0 1te}"ue magneti c recording |layer and the head are

close to each gﬁﬁ&r Wiih a di.stance between Qf 100 nmor, less in an
entire data ared: {0{Qrma{don,recording Meavim Agcosding tathe ne head

stably slide in contact with each other. Therefore, high density recording
usi ng neawdénty-fifthghihd twenty-sixth aspects of the present

invention, it is possible to prevent corrosion of the magnetic
O recording layer, or abrasion caused by near contact or
” contact-sliding of the head and the disk at the time of

recording and reproducing information, and also improve
running durability and corrosion resistance. Further, no
groove or pit is used by (formed in) the base plate of the
present invention. As a result, recording or reproduction of
information can be carried out in such a manner that the
surface of the magnetic record_ing layer and the head are close
to each other with a distance between of 100 nm or less in an
entire data area, that is, the information recording medium
and the head stably slide in contact with each other.
Therefore, high density recording using near field light
becomes possible.

In the information recording medium according to the
twenty-eighth aspéct of the present invention, since the

reflective film is formed, in magneto optic recording utilizing
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becones possible. In the information recordi ng medi um according to the
twenty-ei ghth aspect of the present invention, since the reflective film
is formed, in magneto optic recording utilizing 31 2 9 DEC 2005 nor nal
light, the reflectance becones higher and the strength of a signal

I ncreases. Further, even when near field light is wused, as describe

above, when reflected |ight of which near field light is reflect2d G 2805
surface of the magnetic recording layer, is detected by utilizing a

magneti c [ nhangenent effect can,he, obtained. In the
i nf or mat i g(r??&'gé%?%ﬁ#g tﬁ%ed? Eﬁeggél%ﬁ ESCPW?%QIgb\?Erﬂ?arﬁ%ﬂ RUERREER of the
present invention, since the flexible and non-magnetic base plate is used

as the badta pigmal insreasesi bEuirthers everasvhenunedrifield tighthéed and the
disk conme in contact with each other is alleviated. Even when the head is

di sposed gpsederes Mestribed hbdid Y r rdi | ead and
the disk stably slide iln%dégcrﬂd;{:ét’ }/‘mﬂt%ﬁ gg(%cggﬁeggﬂgnél?g)t@gpeh? ni ng of
t he- head b S, possipl e. | ditionto oncentric_or spiral tracking
si gnal , agiEﬁﬁz’gl?lF E%Jegg'tf&&d EV?&P%%H %F?@q'fq(&ﬁ magagtia secordingadvance
magnetically recorded in the magnetic recording |ayer of the

layer, is detected by utilizing a magnetic Kerr effect,

enhancement effect can be obtained.

In the information recording medium according to the
twenty-ninth aspect of the present invention, since the
flexible and non-magnetic base plate is used as the base
plate, as described above, crash caused when the head and
the disk come in contact with each other is alleviated. Even
when the head is disposed extremely in the vicinity of the
recording medium, the head and the disk stably slide in
contact with each other, and stable running of the head
becomes possible.

In addition to a concentric or spiral tracking signal, as
described above, discrete servo fields may also be in advance
magnetically recorded in the magnetic recording layer of the
information recording medium.

In the above-described information recording medium,
thg magnetized regions of the magnetic recording layer may

be formed so as to extend in a meandering line at a fixed
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I nformation recording nedium. In the above-described information recording
medi um the magneti zed regi ons of the magnetic recording | ayer may be
formed so as to extend in a neandering line at a fixed 32 2 9 DEC 2005
frequency. When so-call ed wobbles are applied to the magneti zed regions, it
I's possible to detect a tracking signal and also generate a cl ozk sqgﬁaé
or an address signal. Further, a tracking error detection syste ?o 005
tracking is preferably a three-beam nethod descri bed above. As descri bed

above, the informati,on recordi medi may al so, be used such t hat
i nf or mat FSHARERHe BB §€a¢§ﬁgdﬂé’&hﬁi§§ @ﬁﬁﬁpﬁhﬁégﬁﬂathﬁed regi ons

magnetized in a predetermned direction. Further, light used for recording .
and reprmiaghetizedtegionspit i pdesibléctordietest aetreickifg 8bghal may be
light such that laser light oscillated by sem conductor Taser or the I|ike

I S conde | I I r... Al ternatively,
recordi ngﬁg%?%%itﬁ%?éu‘%% Fgg‘gf”?g‘&e?ﬁ‘gawg&% of near field
| ight. The iﬂformatio .recordi ng_nedi umused by the nethod for recording

and r epr BRIENEE, PofragkKing errari detectdenr syatemefiutrackingliag to t he

thirtieth aspect of the-
preferably a three-beam method described above.
As described above, the information recording medium
O may also be used such that information may be magnetically
recorded only in magnetizéd regions magnetized in a

predetermined direction.

Further, light used for recording and reproducing

information of the information recording medium may be light
such that laser light oscillated by semiconductor laser or the
like is condensed by an optical lens in a general manner.
Alternatively, recording can be carried out while effecting
irradiation of near field light.

The information recording medium used by the
method for recording and reproducing for an information
recording medium according to the thirtieth aspect of the
present invention has a magnetic recording layer formed on a
disk-shaped smooth base plate. Accordingly, as the same as
the information recording medium according to the first

aspect, based on the difference in the magnetized directions
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present invention has a magnetic recording |layer fornmed on a disk-shaped
snoot h base plate. Accordingly, as the sane as the information recording
medi um according to the first aspect, based on the difference in the _
magnetized directions 33 2 9 DEC 2005 in the magnetized regions, tracking

can be perforned. Further, tracking can be continuously perforrreg gnggp
accurate tracking servo can be perforned. Mdreover, it is not né&ceéss yzqng

f'orm unevenness (convexoconcave) on the disk- shaped snooth base plate.
frenely_in the vicinity of the

Even when the detector i di sposed
recor di n’gnﬁg’(ﬂ Eﬁ&?gae?gzt%fﬁrsg} i ﬁgagﬁmgﬁaorglma@f@rmb head can be
realized. O Information is nmagnetically recorded, using the information

recor di nBurthiermtrackihg cagrise ictattinegesly pegfeiiveatl aifd advance for :
tracking. Therefore, it is possible to prevent reduction-in the recording

por e on af UTAle M atRinE RSBt b ieftiinel VR AE Bl 1S
‘heated to a Curie tegperature or thereabouts by bein irradiated with the
light, ECEAP8INk gr%ummneﬁﬁl(yonvmcaye ozl Yhagiskragnetic
field in which magnetic force acts in a predetermned direction fromthe
magnet i cshaped smooth base plate. Even when the detector is
disposed extremely in the vicinity of the recording medium, a
() stable running or flying state of the head can be realized.
7 Information is magnetically recorded, using the
information recording medium, in the magnetized region
magnetized in advance for tracking. Therefore, it is possible
to prevent reduction in the recording capacity caﬁsed by an
increase in the area of a servo region. Further, a portion of
the magnetized region irradiated with near field light is
heated to a Curie temperature or thereabouts by being
irradiated with the light, and information is magnetically
recorded by applying a magnetic field in which magnetic force
acts in a predetermined direction from the magnetic head.
Therefore, a recording ﬁark smaller than a recording mark
formed by normal light recording can be formed and high
density recording can be carried out. Further, tracking is

continuously performed as described above and accurate

tracking servo can be performed. As a result, recording of a
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Therefore, a recording mark smaller than a recording mark forned by nor nal
.light recording can be forned and high density recording can be carried
out. Further, tracking is continuously performed as descri bed above and
accurate tracking servo can be perforned. As a result, recording of a 34 2
9 DEC 2005 signal at a favorable S/ N can be carried out. The\f'ps&g%tﬁuus‘
servo fields may be in advance nagnetically recorded together +h
concentric or spiral tracking signal in the nagnetic recording |ayer of

the informatipon.recordin j.ym used for recording of information, as
descri bedsmlg?‘tﬁl&ﬁﬁﬁ?gﬂggd)n&g@%ﬂib%&%ré'yﬁ! M1bn the nagnetic recording
| ayer of the information recording nmediumcan be fornmed so as to extend in

a nmeandering |i fthetdisctetedervoefiehds ynagsbedacadvagh@ove. Mreover, in
t he above-described information recording nedium the magnetized regions

magneti z | . R ) | ' ach. may be .nmade wi.der than a
magnet i zg‘g‘dré%%‘r?%?é? ngga?%(?%é@ﬁ# g@éﬁtgd:l%%??&‘}cagr s(?éE@'i | bed above.
In the methoq .for recording and reproducing for an information recording
medi um add 1Rg signab lnhﬁm ymagnatic recording layer of the

information recording medium used for recording of
information, as described above.

Further, the magnetized region§ on the magnetic
recording layer of the information recording medium can be
formed so as to extend in a meandering line at a fixed
frequency, as described above.

Moreover, in the above-described information
recording medium, the magnetized regions magnctizc.d in a
predetermined direction each may be made Wider than a
magnetized region magnetized in a different direction as
described above.

In the method for recording and reproducing for an
information recording medium according to the thirty-first
aspect of the present invention, information is magnetically
recorded by applying a magnetic field perpendicular to the

surface of the disk (that is, vertical magnetizatid'n). As a
result, recording bits magnetized in different directions may

be disposed adjacent to each other and may not weaken
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aspect of the present invention, information is magnetically recorded by
applying a magnetic field perpendicular to the surface of the disk * (that
is, vertical nagnetization). As a result, recording bits magnetized in
different directions may be disposed adjacent to each other and may not
weaken 35 2 9 DEC 2005 nmagnetic force each other. As a result, tg?p DEC 2005
magnetic force of a recording region becones stable. In the netho or
recordi ng and reproducing for an information recording nedium according to
the thirty-second. aspect ,of .the present invention, near, field |ight exists
only in r%agx&aﬁ&nf% &arh ot anAén?srﬁﬁ}ﬁterﬁgeaﬂtﬁg%%‘Ct*ﬁ'r?eao\ﬁ/avel engt h
of the light. Therefore, it is necessary that recording be carried out

with theaerdcoridingendgiom béeomnmes stablebei ng di sposed extrenely in the
vicinity of the recording nedium In the nethod for recording and

repr oduci ng f ofna I.af i ecarqdi ' i he
th!orty-t hird g?pg(lz? r&&?ﬁd gregsé:rﬁmi rt’g?%%ﬁggﬁ‘g‘;%g‘#l ormati on can
be carri.edf out Eé? a so-cacl.l ed |light nodul ation recording system In the
met hod fBHOTERBLIAMIESRT la&mguh@ ascozdingtoothe thirty-sesomag nedi um
according to the thirty-fourth

aspect of the present invention, near field light exists only in

a region starting from an emission end and less than a
O wavelength of the light. Therefore, it is necessary that
recording be carried out with the emission end and the
detector being disposed extremely in the vicinity of the
recording medium. |
In the method for recording and reproducing for an
information recording medium according to the thirty-third
aspect of the present invention, recording of information can

be carried out by a so-called light modulation recording

system.

R
N

In the method for recording and reproducing for an
information recording medium according to the thirty-fourth
aspect of the present invention, recording of information can
be carried out by a so-called magnétic modulation recording
system.

. In the method for recording and reproducing for an

information recording medium according to the thirty-fifth
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aspect of the present invention, recording of information can be carried
out by a so-called nmagnetic nodul ation recording system-—-+na—+t+he nethod for
recordi ng and reproducing for an information recordi ng medi um according to
the thirty-fifth 36 2 9 DEC 2005 aspect of the present invention, the

fl exi bl e and non-nmagnetic base plate is used as the base plate. In the

met hod for recording and reproducing for an information recordi rgyInBECU2005
dccording to the thirty-sixth aspect of the present invention, it is

pr ef er abl regordin f. i.nfor.mation . caryied out in @ state in

whi ch the™i ' i y slide
&5 RASY AL BB r iny S Pom ke Rib iR gRd nomasegmeilr

in contact wth each other- This state can be realized when a di sk-shaped

f1 exi bl e bagenplatmimarsed s thel haseiplatesed. I n the nethod for recording
and reproducing for an information recordi ng nedium according to the

thirty- seventhjgas t e}}ecrg {5 ' . Lol i.ght which 1is
non- propagati on IIﬁi gﬁ? Iin?ttl:l?r’ltsg?%e tordplglgg‘g&g{g?gﬁqﬁﬁd‘h{lh%go} | ected by
the reflective film Wen light into which ngar field light js _reflected
by the su’r’?fé’éénép‘me'eﬁéb" MELINIR RAFCIAIng tg éb’efgbf'%l}(ﬁhi lizing a
‘magnetic Kerr effect, the

aspect of the present invention, it is preferable that recording

of information may be carried out in a state in which the
information recording medium and the magnetic head stably
slide in contact with each other. This state can be realized
when a disk-shaped flexible and non-magnetic base plate is
used.

In the method for recording and reproducing for an
information recording medium according to the thirty-
seventh aspect of the present invention, near field light which
is non-propagation light is converted to propagation light and
reflected by the reflective film. When light into which near
field light is reflected by the surface of the magnetic recording
layer is detected by utilizing a magnetic Kerr effect, the
enhancement effect can be obtained, as described above.
Further, when information is reproduced by utilizihg a
magnetic Kerr effect as well, an enhancement effect can be

obtained similarly. Further, as a tracking error detection

system for tracking, the three-beam method is used, as
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enhancenent effect can be obtained, as described above. Further, when
information is reproduced by utilizing a magnetic Kerr effect as well, an
enhancenment effect can be obtained simlarly. Further, as a tracking error
detection systemfor tracking, the three-beamnethod is used, as 37 2 9

DEC 2005 described above. In the nethod for recording and r-epro%ﬂglf@‘gﬁﬁos
an information recording nedium according to the thirty-eighth p p
the present invention, when information is recorded in the magnetized

regi on nmagnet | I Dy t predeterm ned direction, the magneti zed region is
di vi ded igl[%gcﬁgggrgpptk}%'of Ca tracks for recording, thereby inprovenent in
format efficiency. The information recordi ng nmedi um manufactured by the

manuf act uri ng ndrhébeamethbddorredurding h)ndlirl&ﬁi'odﬁ@ﬂ% fet 4he present
ca

i nvention has the magnetic recording |ayer for nagneti |y recording

i nf-or mat i pRforeh @ﬁgﬁ% | ; LS Neadyance netized
for tracki r?g Sﬁo%‘;ﬂﬁ%ct e sﬁg |z§é(ar%‘3#ocg%‘egrﬁgﬁgﬁ Eﬁ%‘?ﬁglgﬁfﬁerent
directiong are altarnately arranged in the radial direction of the disk,
tracking BSReGE ‘b‘te Brﬂfﬁf\%’éﬁ’%tm wiien informationtis rtiqaxdédns in

whi ch the magnetized regions
In the magnetized region magnetized in the predetermined
direction, the magnetized region is divided into a plurality of

tracks for recording, thereby improvement in format

O

efficiency.
The information recording medium manufactured by

the manufacturing method according to the thirty-ninth

aspect of the present invention has the magnetic recording
layer for magnetically recording information. Since the
magnetic recording layer is in advance magnetized for
tracking such that the magnetized regions magnetized in
different directions are alternately arranged in the radial
-direction of the disk, tracking can be performed based on the
difference in the directions in which the magnetized regions
are magnetized. Further, the magnetic recording layer is in
advance magnetized concentrically or spirally around the
center of the disk for tracking. Therefore, tracking can be
continuously performed and accurate tracking servo can also

be performed. Moreover, tracking can be performed based on
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are magneti zed. Further, the magnetic recording layer is in advance

magneti zed concentrically or spirally around the center of The disk for =
tracki ng. Therefore, tracking can be continuously performed and accurate
tracking servo can also be perforned. Mreover, tracking can be perf-or ned
based on 38 2 9 DEC 2005 ‘the difference in the directions in which the
magneti zed regi ons are nmagneti zed, and therefore, it is not nece5269>DE©2005
fform unevenness on the surface of the nedium Even when the detector is

di sposed, ext ly in.the viginity of .the . regording nediu a stable

runni ng Bﬁefcﬁﬁfgfb‘%’%‘(’%t@ ﬁ?et €fq Sb'anwbéci"eﬁ'lmiﬂégnreﬁlﬁ@ manuf act uri ng
nmet hod according to the thirty- ninth aspect of the present invention, the

i nf or mat region s arelmagnmedized i sndethéreforeedt iis 1ot heraguus tohat the
magnetic recording layer is entirely magnetized in a predeterm ned

directio I.C 1r al .arQu he.genter of the
i sk, - anPAEubRERn OO sHe Buptalt GRS mbdiBre: Evel wiidh g 21
unevenness pattern in which at |east convex portions are covered by the
magnet i cthFéS?@rQCti% i8 dssp9segmrxtuemely i the vicinidy ehtheagnetic
recording layer of the information recording nedium and a nmagnetic field
i n whi chreegrding nhediamcastable MiniAadhg @t flying state of the head

can be realized.

D In the manufacturing method according to the thirty-

| ninth aspect of the present invention, the information

'~ recording medium is manufactured in such a manner that the
magnetic recording layer is entirely magnetized in a
predetermined direction and formed concentrically or spirally
around the center of the disk, and a magnetic layer of a
disk-shaped master carrier having an unevenness pattern in
which at least convex portions are covered by the magnetic
layer, is closely applied to the .surface of tﬁe magnetic
recording layer of the information recording medium, and a
magnetic field in which magnetic force acts in a direction
different from the predetermined direction is applied to the
magnetic recording layer via the magnetic layer, to thereby
reverse a direction in which a portion with the magnetic layer

applied thereto is magnetized. Due to the magnetic field

being applied to the magnetic recording layer via the magnetic
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different fromthe predeterm ned direction is applied to the nagnetic
recording |ayer via the magnetic layer, to thereby reverse a direction in
which a portion with the magnetic layer applied thereto is magnetized. Due
to the magnetic field being applied to the magnetic recording |ayer via
the magnetic 39 2 9 DEC 2005 |ayer of the master carrier, a |large quantity
of information can be recorded in an extremely short tinme and ex@81BEC 2005
productivity is obtained. Further, static recording can be carried out

wi t hout changin he rel ative positions of the, mastef carrjer and. the
i nf or mat i 2%’?58&1 'enﬁ‘%iiﬁru?ﬁnﬁﬁﬁ’ ap}raé'&?rw&i'&%té’c%fm BatidR GARci sel y
carried out. Wien a magneto-optic recording nediumis used, it is

pr ef er abl bet tetorged tirc amekyremely shete timevahdhegtelleast one of the
master carrier and the slave nediumis heated, the master carrier and the

I dj t r ghetic

fiola be BaoReertiyly gﬁgﬁé%egﬁﬁ&%‘#ﬁéﬁfﬁ Sﬁgﬁ?é%éﬁéfa yin the

f 100 ,to 300, t, and nore preferably in the range from o]
250"C. | nCRREIesh GV Wathps apgiegathe celatiye, pesitienseof thece He

decreases and recording (witing) can be easily carried out. In the
above- desmastar canrfeacand thenigifoethatioinrecording medium, and

preformat-recording can be precisely carried out.
C) When a magneto-optic recording medium is used, it is
' preferable that, particularly, in a state in which at least one of

the master carrier and the slave medium is heated, the

master carrier and the slave medium be closely adhered to

each other and a transfer magnetic field be applied thereto.
The heating temperature is preferably in the range from 100
to 300 C, and more preferably in the range from 150 to

250 C. In the above-described temperature range, coercive
force Hec decreases and recording (writing) can be easily
carried out.

In the above-described manufacturing method of an
information recording medium, the predetermined direction
cah be made perpendicular to the surface of the disk. Due to
the direction in which the magnetized regions are magnetized
being made perpendicular to the surface of the disk, there is

no possibility that the magnetized regions magnetized in
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I'nformation recording nedium 'the predetermined direction can be nade
perpendi cul ar to the surface of the disk. Due to the direction in which
t he magneti zed regi ons are magneti zed being nmade perpendi cular to the
surface of the disk, there is no possibility that the nmagnetized regions

magnetized in 40 29 DEC 2P different directions and alternately ?%m%m
in the radial direction of the disk nay weaken nmagnetic force one v
As a-result, the nmagnetic force of each magneti zed regi on becones stable.

cnerat | oI ERLAITEREORE A FltebilateBusReapEsd i theskasiabr di ng to an

enbodi ment. of the present invention; Fig. 1Bis a partially enlarged view
showi ng adieeetdory ofitheadisloinayeveakiear magnatiofurss baer gaotiicry | ayer in
a region A shown in Fig. 1A, and Fig." 1Cis a cross sectional viewtaken

al ong t heAld aerdsuit ' : F I : lonal views
showi ng a magnetlilf‘lct "[t Pgﬁig?aegﬁg%cgggl:c.e @gé&%%%@%ggﬁﬁgqg& ans for
| ing signal readout principle. Fig. 4 is a plan view

illustrat t h t Kk
Showing. bfr%g(?(’ﬁlgﬁnﬁtr ern when

showi ng a

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a plan view which schematically shows the
structure of a magneto-optic disk according to an
embodiment of the present invention; Fig. 1B is a partially
enlarged view showing a magnetized state of the surface of a
magnetic recording laygr in a region A shown in Fig. 1A; and
Fig. 1C is a cross sectional view taken along the line A-A in
‘Fig. 1B.

Figs. 2A to 2C are cross sectional views showing a
magnetic transfer process.

Figs. 3A and 3B are diagrams for illustrating the
tracking signal readout principle.

Fig. 4 is a plan view showing a recording pattern when
information is recorded by a light modulation system.

Fig. 5 is a plan view which schematically shows a
recording and reproducing device used in recording and

reproducing of information on the magneto-optic disk
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information is recorded by a light nodul ation system Fig. 5is a plan view
whi ch schematically shows a recording and reproduci ng device used in
recording and reproducing of information on the magneto-optic disk 41 2 9°
DEC 2005 according to the enbodi nent of the present invention. Fig. 6 is a
cross sectional view taken along an optical axis, which schematicQlQ\DEC 2005
shows a recording/reproducing head of the recording and reproduci ng device
shown in Fig. 5. Fig. 7 is a plan view showing a recording pattern when

i ew snoi nor SRR YBS RinBoBRHEE B WRESER I Aiort g ana” T

reproduci ng device used in recording and reproducing of information in the
magnet o- opt i c Fdgsld asvicriosg sectionahviewtakenfalomg @areoptical nvention.
Figs. 9A to 9E are diagrans for illustrating the tracking principle by a

ol at i onehy oren, Fﬁ‘uﬁ’?‘aft%‘?aﬁzﬁﬁ?{“ﬁnf POROIITE H CPIOIMRE | i gs.
11A and HéE42H8 t% E%c@?dm&"“aﬂ% égpgggilfccimg device shown in Fig.
5. |
Fig. 7 is a plan view showing a recording pattern when
information is recorded by a magnetic modulation system.
C) Fig. 8 is a plan view showing another example of the

structure of the recording and reproducing device used in
recording and reproducing of information in the magneto-
optic disk according to the embodiment of the present
ihvention.

Figs. 9A to 9E are diagrams for illustrating the
tracking principle by a three-beam system.

Fig. 10 is a diagram showing an input-output
relationship of a circuit.for outputting a tracking error
signal.

Figs. 11A and 11B are diagrams showing a modified
ekample in which scho information is discretely recorded on
a magnetic recording layer.

Fig. 12A is a partially enlarged plan view showing a

magnetized state of the surface of a magnetic recording layer
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exanple in which servo information is discretely recorded on_. a magnetic
recording layer. Fig. 12A is a partially enlarged plan view show ng a
magneti zed state of the surface of a magnetic recording layer 42 2 9 DEC
2005 (light nodul ation recording) when the w dt hwi se di nension of a
recordi ng magneti zed region is nade |larger than that of a tracking
magneti zed region; and Fig. 12B is a partially enlarged plan vied Eﬁv@ﬂﬂﬁ
a magnetized state of the surface of the nmagnetic recording | ayer when a

Dl ock o Abrant ARl Eto relornkl RS ARG LS e (EBh RSB, aing and

r epr oduci ng devi ce _which can pe used by an information recording nethod of
the pres@htd FEFOACIDE Magnetived regian isrmadedargectthan| thatwd f or
sequentially illustrating a manufacturing process of a master carrier.

Fig. 15 ia amﬁxgmh@aﬁgwfpégiidri;uahuaFi%%mB%té rfhifye
manuf acturing process of a naster carrier. SCRI PTI OF THE PREFERRED

SO NI TR R s TR M ST
of the magnetic recording layer when a plurality of tracks
exist in the recording magnetized region.
Fig. 13 is a block diagram which schematically shows
C) a magneto-optic disk recording and reproducing device
which can be used by an information recording method of the
present invention.
Figs. 14A to 14E are cross sectional views for
sequentially illustrating a manufacturing process of a master
carrier.

Fig. 15 is a perspective view for illustrating a portion

of the manufacturing process of a master carrier.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now to the attached drawings, embodiments
of the present invention will be described in detail.
[First embodiment]
A magneto-optic (MO) disk 10 according to the first

embodiment, which is the information recording medium of
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[ First enmbodi ment] A magneto-optic (MO disk 10 according to the first
enbodi ment, which is the information recording nediumof 43. . 29 SEC 2005
the present invention, nmay be used in the formof a general hard disk

diive, but is preferably a so-called flexible disk having a center_hol N
formed at the center thereof as shown in Fig. 1A so as to have. 2 § DEC 2005
conpatibility and permt contact recording. The flexible disk is
accomobdated in a cartridge 12 nmade of plastic or the like. The cartridge

motal snoprcbreRetaSRatoh, B HEUAFII s Tond BY G et °

magnet o-optic disk 10 is carried out via the access w ndow. As shown in
Fig. 1C hard digkedoiveptbutdisspreferably ar setcaliediflexikle disknner that a
magnetic recording layer 16 for nmagnetically recording information, a

protecti paviagea cekfterOholé TheaiéAht fige %&H@é&‘a‘ffﬁ g%d@mnw agai nst

deterioration or abrasion, and a lubricating m 20- 1 | nprovenent of

ngent . aFdEr s 8 o NS SomRatibbEY mnd settattconiBst 1) 14 in | ayers

in the order nentioned. The magnetic recording layer 16 is magneti zed

recording. The flexible disk is accommodated in a cartridge

12 made of plastic or the like. The cartridge 12 is usually

provided with an access window (not shown) covered by a

metal shutter (not shown), and recording and reproduction

for the magneto-optic disk 10 is carried out via the access |

window.
As shown in Fig. 1C, the magneto-optic disk 10 i

structured in such a manner that a magnetic recording layer

16 for magnetically recording information, a protective layer

18 for protecting the magnetic recording layer 16 against

; ) deterioration or abrasion, and a lubricating film 20 for

improvement of running durability and corrosion resistance
by providing a lubricating agent, are formed on a disk-
shaped smooth substrate (support) 14 in layers in the order
mentioned. The magnetic recording layer 16 is magnetized
(preformit-magnetized) in a direction perpendicular to the

surface'of the disk, and is formed by magnetized regions 16A

which are each magnetized so that the surface of the layer
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(preformat-nmagnetized) in a direction perpendicular to the surface' of the
di sk, and is formed by magnetized regions 16A which are each magnetized so.
that the surface of the layer 44 2 9 DEC 2005 facing the substrate has a

south (S) pole and the recording surface of the layer at the side opposite

to the substrate has a north (N) pole, and magneti zed regions 1 '
are each nmagnetized so that the surface of the |ayer faci ng-thefgum;m?p@

has a north pol e and the recording surface of the Iayer has a south pole.
These mag HeE A 168 rra er natel in the
r adi al dlirq%%: efgpﬂﬁ]sstd-]ag s@agﬁgsm‘l%‘grﬁ f‘ﬁ nrié &t TR F'ége of the
recordi ng surface of the magnetic recording layer 16 in the region A

shown i n $gface ofstheHayeri at thg. sikk appositentd thedsubegrates H&# and t he
magneti zed regions 16B are each forned concentrically or spirall y around

the centeg r%rmfur}g péle, dtgﬂgggaiggagggg%ﬂeslésgxggqchféfée 's, the

magneti zed regl 0] 16A an regions are use as a
tracking | ase ferenge in rections in, which the
regions a tgﬁg é’?%&q}' @&eag}éﬁ Gifagngdhen. The
nmagnet o- optlc d| sk 10 |s irradiated wth laser light fromthe side of the
magnet i ¢ $ubstdatg hagea ndftth pulerands thegrerurditny sdirtaog off thef or mati on
is carried

layer has a south pole. These magnetized regions 16A and
O 16B are arranged alternately in the radial direction of the

disk. Fig. 1B shows the magnetized state of the recording

surface of the magnetic recording layer 16 in the region A

shown in Fig. 1A. As shown in Fig. 1B, the magnetized
regions 16A and the magnetized regions 16B are each formed
concentrically or spirally around the center of the disk, and
each of the regions form a track. That is, the magnetized
regions 16A and the magnetized régions 16B are used as a
tracking guide based on a difference in the directions in
which the regiohs are magnetized, and also used as a
recording region. The magneto-optic disk 10 is irradiated
with laser light from the side of the magnetic recording layer
16, and recording and reproducing of information is carried
out therefor.

As shown in Fig. 7., the magnetized regions 16A and

the magnetized regions 16B may also be formed so as to
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out therefor. As shown in Fig. 7, the magnetized regions 16A and the
magneti zed regi ons 16B may al so be fornmed so as to 45 29 DEC2005 extend
in a nmeandering line (that is, apply wobbl es). The neandering frequency of
t'he wobble is detected and can be wused as a control signal for controlling
the linear velocity. For exanple, by applying wobbles having the sane
frequency to the magnetized regions fromthe inner periphery t(Q@h@[CpQuogr

peri phery of the disk, the linear velocity can be controlled so as to
e radlal direction.

becone fixed irr.espective  of th position in
Furt her, SXteRIR Egmwdssmg ll’nﬁ\/(ti?@t ’@ycﬂBE W@h bleshnekheonger from
the inner periphery to the outer periphery, the angular velocity of the

~di sk can rneamrdetinyg feeqaentsy of thec webbilxdd. ddtedteid andd daskbei gnal or
an address signal can be generated by applying wobbles to the magnet i zed

regions. S J: mrisediof _a re film having
flexibil #gégo&g:‘i tc g’%\?éfélgngle@? ?ﬁ&#éﬁgﬁgtf}%fhng%v Of r‘ugﬁ cont act
with a h(é:ad Exanpl es_.of material of _such resin filminclude aromatic
pol yi ni d& OREFRIMPE pbYyaRPLEIngrophbles hrving thersame frequensy et her
ketone, polyether sulfone, polyether imde, polysulfone,

to the magnetized regions from the inner periphery to the

outer periphery of the disk, the linear velocity can be
Q) controlled so as to become fixed irrespective of the position in

the radial direction. Further, by applying the wobbles having

cycles which becomes longer from the inner periphery to the

outer periphery, the angular velocity of the disk can be
controlled so as to become fixed. That s, a clock signal or an
address signal can be generated by applying wobbles to the
magnetized regions.

The substrate 14 is preferably comprised of a resin
film having flexibility so as to avoid a crash in the state of
coming into contact with a head. Examples of material of
such resin film include arorhatic polyimide, aromatic
polyamide, aromatic polyamidoimide, polyether ether
ketone, polyether sulfone, polyether imide, polysulfone,
polyphenylene sulfide, polyethylene naphthalate,

polyethylene terephthalate, polycarbonate, triacetate

cellulose and fluororesin.
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pol yphenyl ene sul fide, polyethyl ene naphthal ate, polyethyl ene
t erepht hal ate, pol ycarbonate, triacetate cellulose and fluororesin. 46 2 9
DEC 20 Further, a different resin filmnmay be | am nated on the substrate

14. Due to lamnation of the different resin film warping or vvisfgi nNgC ?005
resulting fromthe substrate 14 can be alleviated and flaw resi nce 0
the magnetic recording |ayer can be remarkably inproved. Exanples of

I"ami nating technique include roll laninating using a heat roller,

| am nating usin |_at _pl - shaped he ress,, dry lLamnating in which
an adhesi ve agegfﬂid%‘egpé)ldgﬁ%fsr&nre%gépgP@Xrl?ﬁclér&h’aaitﬁai @8t ed, and
| am nat i ng@usi ng an adhesive sheet previously forned in the shape of a

sheet. the suhstsatenk4dadbase to yminatiomatf thetdiffézeny reisimt ed, and
general hot nelt adhesives, thernosetting adhesives, U/ adhesives, EB

adhesi vedilnR! GsSEpR S @}Sﬁhuqngd}(}?%mngﬁ?# gg%?rm&tgsggséaﬁs and the

| i ke can be used.” The thicknes 1S h e range from
10 to 20Q u r.ef er;abl y, ,h the r.ange fro 0 to 150-um and_, nore
prefer ablgﬂf g:l,lqomg.tfegn@@\éf h&wgt?stlﬁggﬁﬁe the magneticckeeerdngt he
substrate 14 is too small, stability at the tinme of high speed rotation
det eri or dayer manrheaemarkaidy improved. Examples of laminating
technique include roll laminating using a heat roller,
(D laminating using a flat plate-shaped heat press, dry
laminating in which an adhesive agent is applied to an

adhesion surface and laminated, and laminating using an
adhesive sheet previouSly formed in the shape of a sheet.
The kind of the adhesive agent is not ﬁarticularly limited,
and general hot melt adhesives, thermosetting adhesives, UV
adhesives, EB adhesives, pressure sensitive adhesive sheet,
~ anaerobic adhesives and the like can be used.

The thickness of the substrate 14 is in the range from
10 to 200 um, preferably in the range from 20 to 150'1um, and
more preferably in the range from 30 to 100 pm. If the
thickness of the substrate 14 is too small, stability at the
time of high speed rotation deteriorates and runout of the
disk surface increases. On the other hand, if the thickness of
the substrate 14 is too large, rigidity at the time of rotation

becomes higher and it is difficult to avoid head crash at the
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di sk surface increases. On the other hand, if the thickness of the
substrate 14 is too large, rigidity at the tine of rotation becones higher
and it is difficult to avoid head crash at the 47 29 DEC 2005 time of
comng in contact wwth the head, thereby causing junping of the recording
head. The surface of the substrate 14 is preferably made snooth ?ﬁgﬂar as
possi ble for the purpose of recording by a magnetic head. |f 2 % 2805 e
of the substrate 14 is nade into unevenness, recording and reproducing

i ch w116 TRl ¢ EPPARE il he Baq) AR GRIERE roasur 4a by

an optical surface roughness tester is 5 nmor I|ess at the center line
aver age HAImRIng of the peepedingyheadn or |ess. The hei ght of protrusions
measured by a tracer type  roughness tester is 1 pmor |ess, and preferably

0.1 pmor | esSTHIEUITaccIPRLROSUMIRF SR8 4 U Prdierdifg mdiggsur f ace

roughness neasured by an optical surface roughnéess teste S % nm or | ess
at the center Jline average hei.ght ,..and preferahly 1 nmor | ess. The
© hei ght ofsrﬁﬂﬁ‘i}hasof%f ﬁéa?&séagijgg Eh%@éfrmfp"eorqj gy & is 0.1 pm
or less, and preferably 0.06 pmor. |ess. An undercoat |ayer is preferably
provi ded magmetic head. If the surface of the substrate 14 is made
into unevenness, recording and reproducing characteristics
C .are deteriorated. Specifically, when an undercoat layer,
)
which will be described later, is used, the surface roughness

measured by an optical surface roughness tester is S nm or

less at the center line average height Ra, and preferably 2 nm
or less. The height of protrusions measured by a tracer type
roughness tester is 1 pm or less, and preferably 0.1 pm or
less. Further, when no undercoat layer is used, the surface
roughness measured by an optical surface roughness tester
is 3 nm or less at the center line average height Ra, and
preferably 1 nm or less. The height of protrusions measured
by a tracer type roughness tester is 0.1 pm or less, and
preferably 0.06 um or less.

An undercoat layer is preferably provided on the
surface of the substrate 14 at the side in which the magnetic
recording layer 16 is formed, for the purpose of improvement

in flatness. Since the magnetic recording layer 16 is formed
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surface of the substrate 14 at the side in which the nmagnetic recording

| ayer 16 is forned, for the purpose of inprovenent in flatness. Since the
magneti c recording layer 16 is fornmed 48 2 9 DEC 2005 by sputtering or the
|1ke, the undercoat |ayer is preferably excellent in heat resistance.

Exanpl es of material of the undercoat |ayer include polyimde ?egiﬂ]EC 2005
pol yam doim de resin, silicon resin and fluorine based resin.

Thernosetting polyinide resin and thernosetting silicon resin are

parti cul y ref erable f e standpqint of obtaining a high snoothing
ef fect. 131%5 tierang or t ﬁ'wgll&rfdeﬁfl't%am éﬂatllﬁymreIfSepabfg/rahIg he range
from0.1 to 3.0 um Wien a different resin filmis |lamnated on the

subst r at eexeklléhe inuhdertcasdistanee MBx2mpRISTBE rRaketRll 8ftRat i ng or may
be formed after lamnating. As the thernosetting polyimde resin,

pol yimd merizati gn_of m,de nononer
havi ng,a'(tel'1 fxé‘%‘?o{a Qq@e&n&ﬁ%%ﬂi@ﬁﬁ@éF&bﬁs qﬁ'ﬁmliouﬁ‘ﬁﬁigcul e as in,
for exanple, bisallylunadiimde "BANI" manufactured by Maruzen
Pet r ochefi€San, G3hsoy resiniand ﬂmmnﬁthalsy:djseslm THEhenmesettimger can be
thermal |y polynerized at a relatively |ow tenperature after having been
appl i ed grolyifdilesvebatanl tHermd¥dttmg difiddif rekfhead 2
particularly preferable from the standpoint of obtaining a
(3 high smoothing effect. The thickness of the undercoat layer
is preferably in the range from 0.1 to 3.0 pm. When a
different resin film is laminated on the substrate 14, the

undercoat layer may be formed before laminating or may be

formed after laminating.

‘As the thermosetting polyimide resin, polyimide resin
obtained by thermal polymerization of an imide monomer
having at least two terminal unsaturated groups within a
._; ) | molecule as in, for example, bisallylunadiimide "BANI"
manufactured by Maruzen Petrochemical Company, Limited
is suitably used. The imide monomer can be thermally
polymerized at a relatively low temperature after having been
applied onto the surface of the substrate in the state of a
monomer. Thus, the above-described resin can be set in
such a manner that the monomer which forms raw material

of the undercoat layer is immediately applied onto the
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mononer. Thus, the above-described resin can be set in such a manner that
t he nononer which fornms raw material of the undercoat layer is immediately
applied onto the 49 2 9 DEC 2005 substrate. Therefore, a general purpose
sol vent can be used and spreading of the resin over the uneven surface is
good, which leads to a raised snoothing effect. As the thernosetting
silicon resin, silicon resinin which a silicon conpound into wj ghDBEG 2005
organic group is introduced, is used as raw material and polynerized by a

sol -gel prqQcess,, is,suitably used. The silicon resin is conprised of a
structur glﬁ?‘ls%ﬂt@n ﬁ’;ﬂ'ﬁa}k‘;éigx & geBsradipyrpese pjyery eansbetwsed for an
organic group, and is nmuch nore excellent in heat resistance than silicon

rubber aamd smreadingrof e eelstntover fthexulidvdry surface £ leggd, di oxi de
film Therefore, even if aresin filmis forned on the subsStrate

Fur Lher . WK 1ol B rpt fad A HR BHeR. (2™ be T rodi at ol y appl i ed

onto the substrate and set. Therefore, a general purpose solvent can be

used and spreadtfrididthermesetting stlicon. resiavesilscon assinsimood, whi ch

| eads to a raised snoothing effect. Moreover, condensation polynerization

react i onwitiegt es $¢lcohodbenpelaid sty Which an organic group is

introduced, is used as raw material and polymerized by a

C) sol-gel process, is suitably used. The silicon resin is
comprised of a structure in which a pé.I't of silicon dioxide
bond is substituted for an organic group, and is much more
excellent in heat resistance than silicon rubber and is also
more excellent in flexibility than a silicon dioxide film.
Therefore, even if a resin film is formed on the substrate
comprised of a flexible film, crack or peeling is not apt to
occur. Further, the monomer which is the raw material can

- ) be immediately applied onto the substrate and set.
Therefore, a general purpose solvent can be used and
spreading of the resin over the uneven surface is good, which-
leads to a raised smoothing effect. Moreover, condensation
polymerization reaction progresses from a relatively low
temperature due to addition of catalyst such as acid or

chelating agent. As a result, the resin can be set in a short

time and a resin film can be formed using a general purpose
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tenperature due to addition of catalyst such as acid or chelating agent.
As a result, the resin can be set in a short tinme and a resin filmcan be
formed using a general purpose 50 DEC 2005 coating device. Mnute
protrusions are preferably formed on the surface of the undercoat |ayer

for purposes of reducing a true contact area with a head and i ngrow
sliding properties. Further, due to provision of mnute protrug&iﬁ\sfd,?@za05
Handling efficiency of the substrate becones favorable. Exanples of O the
met hod for form’& mnute protrusions can include a nethod for applying
spheri caFo&Hngy 87’%’8"115, a method for formng protrusions of organic

subst ance by applying an enulsion, and the |like. Particularly, the nethod

for forming nMihater protsasionbyar®prefecabiheotmdd Dnhitke grains is
preferably used for the purpose of maintaining heat resistance of the

oref er anFyacFiol i MHACLO08E 14YETEL Watha ] oF r e Mhid R T e T ange

from10 to 30 nm If the hejghtw se_  .dinension of the mnute protrusions is
to hi gh, CPEEGC axpa vathvaubeas and dmproving sliding girppertieseri orat e
due to spacing | oss between the recording/ reproducing head
Further, due to provision of minute protrusions, handling
efficiency of the substrate becomes favorable. Examples of
the method for forming minute protrusions can include a
method for applying spherical silica grains, a method for
forming protrusions of organic substance by applying an
emulsion, and the like. Particularly, the method for forming
minute protrusions by applying spherical silica grains is
preferably used for the purpose of maintaining heat
resistance of the undercoat layer.
The heightwise dimension of the minute protrusions
) 1s preferably in the range from 5to 60 nm, and more
preferably in the range from 10 to 30 nm. If the heightwise
dimension of the minute protrusions is to high,
recording/reproducing characteristics of a signal deteriorate
due to spacing loss between the recording/reproducing head
and the medium. Further, if the heightwise dimension of the

minute protrusions is to low, an effect of improvement in

sliding properties decreases. The density of the minute
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and the nedium Further, if the heightw se dinension of the mnute
protrusions is to low, an effect of inprovenent in sliding properties
decreases. The density of the mnute 51 2 9 DEC 2005 protrusions is .
preferably in the range fromO0.1 to 100/un2, and nore preferably in the
range from1l to 10/ptnR2. If the density of the m nute protrusiong hﬁt

|l ow, an effect of inprovenent in sliding properties decreases. 129 C 2005

dénsity of the minute protrusions is too high, an increase of aggregating
grai ns. caus ons, and recordi ng and

| t
r epr oducifff %i' i glsgfﬁhﬁl}l g;a i% 18«3&6??&%&% TOF!HQ Heto XQ@/pmds e

protrusions can be fixed to the surface of the substrate by using a

bi nder. Ered ioder prefefaslybiny thee radgge fasin 1hey 10/ guh?. dfede heat
resi stance. Thernosetti ng polyim de resin and thernposetting silicon resi n

or 1 bt sty ot e p?%ﬁi s Adn Bl o B8R, 12" S0 ne

magneti c.recordi ng | ayer 3 eneral magneto-optic disk. As the
refl ecti VEIPTORGMEDE gntSh émgeRr?rﬁr—é iesl dreveages. hligthe elemsitynce to
| aser light is wused. Exanples of the light reflex material include netals

of the minute protrusions is too high, an increase of

aggregating grains causes a large number of high

C) protrusions, and recording and reproducing characteristics
} -are deteriorated.

~ Further, the minute protrusions can be fixed to the

surface of the substrate by using a binder. The binder

preferably includes resin having sufficient heat resistance.
Thermosetting polyimide resin and thermosetting silicon
resin are particularly preferably used as the resin having
heat resistance.

A reflective film is preferably provided between the
substrate 14 and the magnetic recording layer 16 as in a
general magneto-optic disk. As the reflective film, a light
reflex material having a high reflectance to laser light is
used. Examples of the light reflex material include metals
and semi-metals such as Al, Al-Ti, Al-In, Al-Nb, Au, Ag and
Cu. These materials may be used singly or may also be used

in a combination of two or more. Further, they may also be
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and sem -netals such as Al, Al-Ti, Al-In, Al-Nb, Au, Ag and Cu. These
materials my be used singly or may al so be used in a conbination of two
or nore. Further, they nmay al so be 52 29 DEC 2005 wused in the formof an
alloy. Anong them the reflective filmis particularly preferably conprised

of the light reflex material such as Al alloy or Ag all oy. The—ﬁi-aé el o=
light which is non-propagation light is transfornmed into pr.opagét od]EE 2(605
I'i ght and reflected by the reflective film Therefore, when light into

which th (T ' ' | e S I he=qragneti c
recor di n??geé# itlgégoggtg S%:ft %% %r;;sgéi ﬁéqg“%tglfﬁgﬁ’c%ﬁ%?&%‘é&ﬁl@f | ect ed
light based on the propagation light is detected 'bifx Faraday effect and
the S/N d3f BaHGFé’Hﬁirﬁh rsﬁfgﬁaabilmwm@dr%‘ch@ehg tar¢fdex). The '

reflective filmconprised of Al alloy or Ag alloy has a high reflectance,

and t her ahaterial suigh ashabedieyior g atloycaThe MOARIMER] 1@11%
or

above-described reflective filmcan be formed by spatterin
el ectrons V:aC _ | £ J of. Lhe. abovexdescrihed Iight reflex
mat er i al ‘gﬁ e&sﬂgg g%l%gpsélé.éﬁ%ﬁmilbf}?‘m W ?ﬁ?ﬁ‘ﬁﬁ%g@%‘# IR0 reflective filmis
preferably in the ra_n%e from10 to 200 nm A nagnetic recording nmateri al
Such as BERRAEatemlight and reflected by the reflective film.

Therefore, when light into which the near-field light is
O reflected by the surface of the magnetic recording layer is

detected by using a magnetic Kerr effect, reflected light

based on the propagation light is detected by Faraday effect

and the S/N of a detection signal improves (enhancement
effect). The reflective film comprised of Al alloy or Ag alloy
has a high reflectance, and therefore, a high enhancement

effect can be obtained.

The above-described reflective film can be formed by
spattering or electron-beam vacuum deposition of the
above-described light reflex material on the substrate 14.
The film thickness of the reflective film is preferably in the
range from 10 to 200 nm.

A magnetic recording material such as various metal
alloys generally used for the magneto-optic recordiﬁg
medium can be used for the magnetic recording layer 16. A

magnetic recording material having perpendicular magnetic
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all oys generally used for the magneto-optic recording nediumcan be used
.for the nagnetic recording layer 16. A magnetic recording material having
per pendi cul ar magnetic 53 2 9 DEC 2005 anisotropy and excel |l ent magneto

optic characteristics and al so having Curie point of 200 C or thereabouts

is preferable. Exanples of such magnetic recording material ind& QdBECap08s
earth transition netal anorphous material. Specifically, TbFeCo, NdFeCo,
GdFeCo and DyFeCo are preferable. Further, a nagnetic recording naterial

{ror overditioet 859, sht EXERT i denk i eP R fhSrbgigastiss nl | 0) s

particularly preferable for the reason that it has a high per pendi cul ar
magnet i c 2dabshavipg Gudie gveintvef R GOEC! oreaimerdalgones iscan be stably
recorded. The magnetic recording |layer 16 can be produced by, for

exanpl ¢, prfet£blég EAAInples 'dF SHORSTALRERR rbRoPUFhE Alkridl! the range

from1l0 to 5 super“resol ution I'sS pre y provided on the
magnetic.recordi ng | ayer.16 for. purposes of reducing a recording mark and
i ncr easi RGeS ERLS (ﬁyar’r’éhd j F?ﬁoﬁh@e@_p%mqr& PWS Baterjal. causes super
resolution by utilizing the rule that the property of the material which
forns th&pecifically, TbFeCo, NdFeCo, GdFeCo and DyFeCo are

preferable. Further, a magnetic recording material with Cr
(:) being added to these alloys is more preferable for the purpose
of improvement in corrosion resistance. Among them,

TbFeCo based alloy is particularly preferable for the reason

that it has a high perpendicular magnetic anisotropy and

even very small recording mark can be stably recorded. The
magnetic recording layer 16 can be produced by, for
example, sputtering, and the thickness thereof is preferably

in the range from 10 to 50 nm.

A super resolution layer is p.referably provided on the
magnetic recording layer 16 for purposes of reducing a
recording mark and increasing the recording density. The
super resolution layer causes super resolution by utilizing
the rule that the property of the material which forms the
layer changes in the center portion of laser light épot. Super
resolution includes two types, that is, optical super

resolution and magnetic super resolution. The optical super
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| ayer changes in the center portion of laser |ight spot. Super resolution
i ncl udes two types, that is, optical super resolution and magnetic super
resolution. The optical super .54 resolution can be used in both recording
ahd reproducing of a signal, and the action of heat (heat node) and the

action of a photon (photon node) can both be used. Exanples of tpe erizes
optical super resolution layer include Ag-Othin film Sb thin - f?ﬁn%z‘g??‘?
phot ochrom ¢ polymer thin film The magnetic super resolution is utilized
for readout o signal by light. For example, when a plurality of

magnet i ¢ TR %&%F@ uged mphath recpading andeaeprddueing of

vari ations of nagnetization to heat between the magnetic recording |ayers

can be usasigndlakenduthe a&:tibrﬁmﬂ'fl@éhﬁ (ﬁleﬁ@%h%deﬂ"&gﬂ O ctiffEep! the
a die

magneti c recording | ayers. is preferable that ectriC protective

t
film be rON| ' t_to.the _magnetic recordi material 16 for
pur poses %fﬁghggﬁcmgggﬁa@ﬁe %) 6B 88I%he$Fe1&§eqsi ﬁ'g‘amﬁ’ﬁSPf‘éf éf?@e of light
and inproving the recording  characteristics of the magnetic recording
mat eri al 9ABUCAl sppesmaslutionrlayer gularde Ag-@ ¢hindilmagreb ot i cal
recording can be used for the dielectric protective film For exanple,

Si-N. Si-filmAand pofdioricalfmesethid g, Themaknbfnd A -Nare

particularly preferable fromthe

super resolution is utilized for ‘readout of a signal by light.

() For example, when a plurality of magnetic recording layers

i are formed in layers, the difference in variations of

magnetization to heat between the magnetic recording layers
can be used to take out only magnetic signals recorded on
some of the magnetic recording layers.

It is preferable that a dielectric protective film be
provided adjacent to the magnetic .recording material 16 for
purposes of enhancing a magneto-optical effect using

) interference of light énd improving the recording
characteristics of the magnetic recording material 16. A
dielectric material generally used in magneto-opticél
recording can be used for the dielectric protective film. For
example, Si-N, Si-O, Al-N, Al-O and Zn-S are used. Among
them, Si-N and Al-N are particularly preferable from the

standpoint of inhibiting reaction between oxygen and metal

material included in the magnetic recording layer and having
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standpoi nt of inhibiting reaction between oxygen and netal___materi al

I ncluded in the magnetic recording | ayer and having 55 29 DEC 2w a hi gh

heat conductivity. Si-N or Al-Nis particularly preferable.

The dielectric

protective filmcan be formed by sputtering, chem cal vapor phase reactioh
the like. The filmthickness of the dielectric protecti.lgeg_ blg m.is
|

(CVD) or

preferably in the range from 10 to 200 nm The protective | ayer

provi ded

near contact or contact sliding of the head and“the dis 0 thereby

for purposes of preventing corrosion of netal materi al

C 2005

cont ai ned

in the O aelyighikeaecurtdnetivirer SHNoE RI—‘N’?@%&&%&QI@?O” caused by

| nprove r ' abhy Lty ¢corrosion. resistance. Parti arly, when
rare eartﬁ?rg}%‘%%g% ﬁ@éé 4’18%1&:’11% BREJGEtive f’iﬁbF&inn ¢ glféﬂeég{,’}’t he
protective layer, 18 is essentially required because rare earth transition
SP&‘%‘? g+ shesnicalevapns phasecdaationy(€VID§ arathediker ned by
using oxide such as silica, alumna, titania, zirconia, cobalt oxide or

ni ckel oxThe fidiri thieksneds of thiet @uleatfict prdfectsié iflan j8i tride

netal is

nitride,
car bi de,
| ayer

O

carbide such as silicon carbide, ‘chromum carbide or boron

8 ?{-ef@{@ag#gdﬁ@§agrg%pfyotrﬁ £6 toa%d)?ﬁ’ﬂ.s car bon.. The protective

S pre

The protective layer 18 is provided for purposes of
preveqting corrosion of metal material contained in the
magnetic recording layer 16 and preventing abrasion caused
by near contact or contact sliding of the head and the disk to

thereby improve running durability and corrosion

resistance. Particularly, when rare earth metal is used for
the magnetié recording layer 16, the protective layer 18 is

essentially required because rare earth transition metal is

very apt to corrode.

The protective layer 18 can be formed by using oxide
such as silica, alumina, titania, zirconia, cobalt oxide or
nickel oxide, nitride such as titanium nitride, silicon nitride
or boron nitride., carbide such as silicon carbide, chromium
carbide or boron carbide, or ;arbon such as graphite or
amorphous carbon. The protective layer 18 is preferably
comprised of a hard film whose hardness is greater than or

equal to that of a head material, and also preferably has an
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conprised of a hard filmwhose hardness is greater than or equal to that
of a head material, and also preferably has an 56 2 9 DEC 2005 effect in
that seizing is not apt to occur during sliding novenent and nai ntains the
effect fromthe standpoint of obtaining excellent slidiag-durability.---
Moreover, the protective layer nore preferably has a smaller nunber of

pi nhol es fornmed therein fromthe standpoint of excellent corrosi ?np DEC 2005
resi stance. An exanple of such protective filmis a hard carbon film .
referred el r : . Further, in
consi deraétt?I86|911§C}¥;{l glgtg'?gsa%ﬁhgﬁgrga@tggr%&?és?gésﬁﬂaégﬁuﬁgtsﬁ@@gs pr ef er abl e.
The lubricating film?20 is, provided on _the protective layer 18 for the
pur pose JRAYEIGRhand makatamsthe c&fe@mdgomrthﬁ;'scbandqstbmtanfe. A

| ubri cating agent such as publicly- known hydrocarbon based | ubricating

agent, flobtajreinpeatellert stidin}ld dagebility. e MbfEByRFEsRY € additive is
used for the lubricating film 20. Exanple$S of the hydrocarbon based

| ubri cati ' iLocl ude carboxylig,aci ds such as stearjc acid or oleic
aci d, esé!e:rg&gtt@%ﬁ lggrcegu P%Pé&?é{%,ﬁlgﬁ}ar%ﬁ E%ﬁﬁg %HE‘HB% °£)ct adecyl

sul foni c acid, phosphoric esters such as nonooctadecyl phosphate, al cohols
such as PBHr9lesfesmed therein from the standpoint of excellent

corrosion resistance. An example of such protective film is a
hard carbon film referred to as diamond-like carbon (DLC)

O produced by CVD. Further, in considération of optical
characteristics, silicon nitride is preferable.

The lubricating film 20 is provided on the érotective
layer 18 for the purpose of improving running durability and
corrosion resistance. A lubricating agent such as publicly-

-known hydrocarbon based lubricating agent, fluorine based
lubricating agent or extreme-pressure additive is used for
the lubricating film 20.

Examples of the hydrocarbon based lubricating agent
include carboxylic acids such as stearic acid or oleic acid,
esters such as butyl stearate, sulfonic acids such as
octadecyl sulfonic acid, phosphoric esters such as
monooctadecyl ph.osphate, alcohois such as stearyl alcohol

or oleyl alcohol, carboxylic acid amides such as amide

stearate, and amines such as stearyl amine.
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or ol eyl alcohol, carboxylic acid am des such as am de stearate, and

am nes such as stearyl amine. 57 2 9 DEC 2005 Exanples of the fluorine
based |l ubricating agent include a |lubricating agent obtained by
substituting a fluoroal kyl group or perfluoropolyether group for all or a
part of the alkyl group of the above-described hydrocarbon based - -

| ubricating agent. Exanpl es of perfluoropol yether group include 2 9 DEC 2005 ,
per f | uor onet hyl eneoxi de polyner per f 1 uor oet hyl eneoxi de pol yner,

per f | uor o-n- | ene, oxi ynmer (CF2CF2CF2Q) n,

per f | uor oi soprog‘%@m %ié’ %élorl(f@: bymatmgtmrytners t her eof .

Speci fically, perfluoronethylene perfluoroethylene copol yner havi ng a

hydr oxyl mohnietalmfb&(idh@fn @ﬁt @Maiﬂ@d%?@&b%‘ﬂlﬁi‘tl ggﬂ' mont  Co.

trade nane is "FOVBLIN Z- DG_ I s used. Exanples of extre pressure

csters  sHERHERIH aittyp %ﬁﬁ?sﬁﬁr%ﬁ%@éﬁa‘% Y torealt %‘gginﬁﬁgsp“"” i

trilauryl phosphite, thiophosphorous acid ester such as trilauryl
trithi oph@gﬁhﬁt% jblrgmucmhéé&eoab@vesdessnbicdbd'nyglrocalrbmﬂ bésedhd t he
| i ke. The above-described |ubricating agent nmay be used singly or may be
used in alwbrivatihgoageht! eBixamiples s perfluoropolyether group
include perfluoromethyleneoxide polymer,
(:‘) perfluoroethyleneoxide polymer, perfluoro-n-propyleneoxide
- polymer (CF,CF,CF,0)n, perfluoroisopropyleneoxide polymer
~ (CF(CF3)CF,0)n, or copolymers thereof. Specifically,
perfluoromethylene-perfluoroethylene copolymer having a
hydroxyl group at molecular weight end (manufactured by
Audimont Co.; trade name is "FOMBLIN Z-DOL"} is used.
Examples of extreme-pressure additive include sulfur
based extreme-pressure agents such as phosphoric esters
- ) such as trilauryl phosphate, phosphorous acid esters such
as trilauryl phosphite, thiophosphorous acid ester such as
trilauryl trithiophosphite, or thiophosphoric esters, dibenzyl
disulfide and the like.
The above-described lubricating agent may be used
singly or may be used in a combination thereof. A solution

with the lubricating agent dissolved in an organic solvent

may merely be applied onto the surface of the protective layer
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with the lubricating agent dissolved in an organic solvent nmay nerely be -
applied onto the surface of the protective layer 58 9 DEC 2005 18. by spin
coating, wire bar coating, gravure coating or dip coating, or nay be nerely
athered to the surface of the protective |layer 18 by vacuum deposition.

The anount of the lubricating agent to be coated is preferably i'fPGh8EC 2005
range from 1 to 30 ng/nR, and particularly preferably in the range from 2
to 20 ng/ nR2. Further, a rust preventive agent is preferably used for the

pur pose ofygf [ | N0 GOLMOS) r.esi st ance.  Exanpl es of,.t he rust
_preventi vé} 8fagr?ntEﬁ :irr%c u%gﬁir#’t ngéngﬁé%ﬁ%ﬁﬁ%&@&%ﬁ%%’@l@%grc?rnéislpsuch as
benzot hi azol e, benzi m dazole, purine and pyrimdine, and derivatives with

al kyl si d60akHI&s o nrvayl ke nerely mstivered ol the sfutface bétthieocyclic rings,
nitrogen and sul fur containing heterocyclic rings such. as benzothiazol e,

2- mer capppbesctivii kafde 1 8 By A& h8fti | cil
corrpound,pand derivatives thg; eo?g%ﬁgeeﬁ?ﬁggaﬂmygmgégn S gach my

be applie . rotectiye filmyii.n the. state of being mxed with the
| ubri cat i ﬂéﬁggcgah@ﬁ%oggepiyfooﬁeam#gq IsRrelexably dnethe range fram
t hereafter coated witzh the lubricating agent thereon. The amount of the
rust 1 to 30 mg/m?, and particularly preferably in the range from

2 to 20 mg/m?.

Q Further, a rust preventive agent is preferably used for
the purpose of further improving corrosion resistance.
Examples of the rust preventive agent include nitrogen
_containing heterocyclic rings such as benzotriazole,
benzimidazole, purine and pyrimidine, and derivatives with
alkyl side chains introduced into mother nuclei of the
heterocyclic rings, nitrogen and sulfur containing
heterocyclic rings such as benzothiazole, 2-

. ) mercaptobenzothiazole, tetrazaindene ring compound and
thiouracil compound, and derivatives thereof.' These rust
preventive agents each may be applied onto the protective
film in the state of being mixed with the lubricating agent, or
may be applied onto the protective film and thereafter coated
with the lubricating agent thereon. The amount of the rust

preventive agent to be coated is preferably in the range from

0.1 to 10 mg/m?, and particularly preferably in the range
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preventive agent to be coated is preferably in the range from 0.1 to 10

nmg/ n2, and particularly preferably in the range 59 2 9 DEC 2005 fromO0.5
to 5 nmg/n2. A preformat nethod of the magnetic recording layer 16 is not
particularly limted. For exanple, a nagnetized region may be witten by a
magneti c head, or a nmagnetized region nmay al so be fornmed by ma'gngt%o% C 2005
transfer. In order that a nagnetized region having a mnute pattér %
formed in a short tine, the magnetized region is particularly preferably

f ormed by [ I (.2 The magnetic transfer is a nmethod in which, as
shown inf%g?}'%té?g@?ﬁ%gnetism Is transferred fromthe master

~carrier 24 with a magnetic layer 28 fornmed therein, to the slave nedium 22
havi ng the magnefiprelsranat methys of thé maghetit acteoeﬂiﬁgi Ry éot
magneti zed to thereby forma magnetized region of a predeterm ned pattern.
The masteld ¢amMoE 1 F ' ?‘lﬁh gapmner _that th oIvVex
magnetic | ayer ﬂZ% ?ﬁ%éggﬁflﬁllﬂggregnﬁagnet F%arm?g?’l & ‘q%ﬁ‘heﬁé opper or
“iron havi arge gnet.ic flux density and forned in accordance with
t he transfggia"péﬁ%ﬁ% ?’rﬂttrer%d’lbﬁ‘ magpetihead cer mpagoetiotd
non- magneti c_ material such as silicon or alumnum A conductive |ayer
conpri sedfeglawrmay also be formed by magnetic transfer. In order

that a magnetized region having a minute pattern be formed
Q in a short time, the magnetized region is particﬁlarly '
preferably formed by magnetic transfer.

‘The magnetic transfer is a method in which, as shown
in Figs. 2A to 2C, magnetism is transferred from the master
carrier 24 with a magnetic layer 28 formed therein, to the . |
slave medium 22 having the magnetic recording layer 16 in = -
the state of being not magnetized to thereby form a
magnetized region of a predetermined pattern.. The master
carrier 24 is provided in such a manner that the convex
magnetic layer 28 comprised of ferromagnetic material such
as copper or i'ron having a large magnetic flux density and
formed in accordance with the transfer pattern, is formed on
a base plate 26 comprised of non-magnetic material such as
silicon or aluminum. A conductive layer comprised of non-

magnetic metal material such as chromium or titanium can

be, if necessary, provided between the base plate 26 and the
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magnetic netal material such as chromumor titaniumcan be, if necessary,
provi ded between the base plate 26 and the 60 2 9 DEC 2005 " nmagnetic | ayer
28. The master carrier 24 can be produced by using a stanper- used in

phot o-fabrication or formation of base plates for an optical disk. The
master carrier 24 can be obtained by, for exanple, formng a WBQ”QtBEC 2005
| ayer on a nickel base plate having a predeterm ned pattern forimed .
thereon, using a stanper. [Second enbodi nent] A magneto-optic disk

accordi ng the information _recording

._the secon eghodi nent, which i
medi um of "%gg{lﬁél‘bf%xgﬁ%-naﬁ}ﬁ F%%?E%Car%:rc fi ean brproguseddy has the
sane structure. as that of the magneto optic disk according to the first

enbodi menusingeatstiampert used in Photod Ufabrieation vy fofindtionhsrefore, a
description of the sane portions will be omtted, and only different

Par dness, Phes PIRE ! M opi ol 8iPs2 The BASR reEr 8 g e &
pol ycar bonsi%.%ggaeby 3te or a carbon base plate is used for the substrate

14. The tH AE exXamnls; Jorming aymagnetiy layer ren raange from 0. 2
to 2.0 mm and nore preferably in the range from0.3 nmto 1.2 mm The

sur f ace mnickel base plate having a predetermined pattern formed

thereon, using a stamper. |

o) [Second embodiment]

] A magneto-optic disk according to.the second
embodiment, which is the information recording medium of .
the present invention, is a so-called hard-disk, and has the
same structure as that of the magneto-opti¢ diskaccording
to the first embodiment except in that. it is structured as a
hard disk. Therefore, a description of the same portions will
be omitted, and only different portions will be described.

) A base plate having a relatively high hardness, for
example, an aluminum base plafe, a glass base plate, a
polycarbonate base plate or a carbon base plate is used for
the substrate 14. The thickness of the substrate 14 is
preferably in the range from 0.2 to 2.0 mm, and more
preferably in the range from 0.3 mm to 1.2 mm. The surface

of the substrate 14 is preferably made smooth as far as

possible for the purpose of recording by a magnetic head.
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of the substrate 14 is preferably nade snooth as far as possible for the
pur pose of recording by a magnetic head. 61 29 DEC 2005 -Speet+fically, the
base plate of a hard disk is subjected to varnish treatnment so that the
surface 'roughness neasured by an optical surface roughness tester is 5 nm

or less at the. center line average height Ra, and preferably 2£g1 ﬁt @%
The hei ght of protrusions neasured by a tracer, type roughness t e iCs
}Imor less, and preferably 0.lumor |ess. Fur t her, recordi ng and

r epr oduci i ' . & gpeto-apty ¢ disk.cap be carried' out
in the sa%’é\ﬁéﬁdggw Whhoﬂﬁggrﬁ% Bfgacp‘éﬁrgkagﬁjédrsﬁﬂ Jeeteddor i r st
enbodi nen | As descri bed above, the magneto-optic disks according to

the first V§ﬁ§1§bctfr¢ciit§ﬁ’QM| sodhat thesutace follghmegs eheasimred (1) the
magnetic recording |ayer is magnetlzed for tracking 'in such a manner that

e al ternit oy B oo face Lf %ﬁ"“é RS il Bpepht g "
i T oot | ongePREF e Phads SR, éﬁé’ré gt mar st o
The height of protrusions measured by'-a.tracér‘ type
roughness tester is 1 pm or less, and preferably 0.1 umi or
‘less. |
Further, recording and reproducing of information on -
the magneto-optic disk can be carried out in the same way a$
.- in the magneto-optic disk according’to.the first embodimeﬁ't."‘"
- .- As described above, the-magneto-opti¢ disks -
: woaccording to the first and second-embodiments. have the
following effects:
(1) the magnetic recording layer is magnetized for trackingin
such a manner that magnetized regions which are in advance
magnetized in different direction are alternately arranged in
the radial direction of the disk, and therefore, tracking can
be performed based on the difference in the directions in
which the magnetized regions are magnetized. Due to
tracking being thus performed based on the differences in

the directions in which the magnetized regions are

magnetized, it is not necessary to form unevenness on the
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tracki ng being thus perforned based on the differences in the' directions

I n which the magneti zed regions are magnetized, it is not necessary 'to
form unevenness on the 62 2 9 DEC 2005 surface of the nedium Even when a
detector is disposed extrenely in the vicinity of the recording nedium
stable running or flying state of the head can be realized; (2) the- = .
nmagnetic recording layer is in. advance magneti zed concentr. cal I2 9 OiC 2005

spirally around the center of the disk for tracking, and therefore,

t racki ng r I n V. acgurate tracking sefgvo can be
achi eved,?sa{khfié&?ggérﬁtgsu |%§%ﬁ recol:)d‘flﬁ&th?daﬁﬁ?gﬁjﬁ sP%%Féi gnal at a
favorable S/N. Further, information is recorded in -the magnetized

r egi ons. ﬁ&‘&ﬁemﬁ&jmﬁ%vmtym thaadenrdingimedbnnf ostableé is possible
to invent reduction of a recording capacity caused by an increase of a

servo regrumningior fyiagl statd 6fehiehelld Reld BSréQligbleh (he magnetized .
o}

regions are magnetized are each made perpendicul ar . e surface of the

i trerent ) tBe BgAskY rebdrane dnyer [ ad VanerchamRarzgd cct on of

the di sk may weaken magnetic force one another. As a result, magnetic

“force of -EoAFsRYHeallycar snjraily arovand thedenter of the disk for ‘

+. .tracking, and therefore, tracking can be performed
(:) continuously and accurate tracking servo can be achieved,
e - thereby resulting in recording and reproducing of a signal at -
a favorable S/N. Further, information is recordeéd in .the
magnetized regions magnetized in advance for tracking, and-

« - therefore, it is. pessible.to. prevent reduction of arrecording . -
capacity caused by an-increase of a servo region:
Particularly, since the directions in which the magne-tize&- o
regions are magnetized are each made perpendicular to the
surface of the disk, there is no possibility that the
magnetized regions magnetized in different directions and
alternately arranged in the radial direction of tfxé disk may
weaken magnetic force one anothell. As a result, magnetic
force of each magnetized region is stabilized;

(3) tracking can be performed based on the differences in the

directions in which the magnetized regions are magnetized,

and therefore, it is not necessary to form unevenness on a .
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(3) tracking can be performed based on the differences in the directions
I n which the magneti zed regions are nagnetized, and therefore, it is not
necessary to formunevenness on a 63 2 9 DEC 2005 disk-shaped snooth base
pl ate. Even when a detector is disposed extrenely in the vicinity of the
recording nmediumas in a next-generation high density recording §y§tm '
using near field light (for exanple, evanescent light), a stable& ¥r iZQQS
or flying state of the head can be realized;. (4) the magneto-optic disk
base material, a substrate such

accordi ng t first_enmbodi,ment as, !

as a resi_ﬂiﬁ(TsﬁhﬁﬁE\?iqiam?PgﬁiB?F?t@fatﬁeﬁﬁﬂ wheRpeasdotectorist the disk
Is that head crash caused at' the time of comng in contact wwth a

magneti c digposed extriedndlyin thevicigriey oftbid fe €otdimaInkdurABgeet i ¢ head

stably slide in contact with each other with very weak force. Further,
when t he jgiibs | ' ' flexihility is used as the
base materi al #ﬁtggékniggﬁg?%ﬁo}%@%IHG‘?@%@%%%@%#X&QGFBG‘X%“& | ow cost ;
and (5) the ?gﬁitligﬁ?d egions are forned by so-called nmagnetic transfer,
and. therBFBF 1€1AIght HaneFample pevaneseantalight), aostableo i nf or mati on

is permtted when a magnetic field is applied. Accordingly, the magnetized
regi ons camhéngragrféyirzg dtaneasf eherBeaLYcaAbE fddBzefur ther, the

(4) the magneto-optic disk according to the first embodiment
has, as base material, a substrate such as a resin film having
- flexibility. Therefore, the advantage of the disk is that head
crash caused at the time of coming in contact with a
magnetic head is avoided and the magneto-optic disk and the
- magnetic:head stably slide in contactiwith each other with
very weak force. Further, when the substrate such as a resin
- film having flexibility is used as the base material, the
magneto-optic disk can be manufactured at a low cost; and
) (S5) the magnetized regions are formed by so-called magnetic
transfer, and therefore, batch reproduction of a large amount
of servo information is permitted when a magnetic field is
"applied. Accordingly, the magnetized regions can be
magnetiz_ed in an extremely short time. Further, the
magnetized regions are statically magnetized, and therefore,
accurate preformat-recording becomes possible.

There was described, in the above-described first and
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magneti zed regions are statically nmagnetized, and therefore, accurate
pref ormat -recordi ng beconmes possi ble. There was described, in the
above-described first and 64 2 9 DEC 2005 second enbodi nents, a case in
whi ch recording and reproducing of information is carried out_hy applying

| aser light fromthe side of the magnetic recording | ayer. Howeyeg, EBWHMS
i s al so be applied a structure in which recordi ng and reprodUC|ng of
information is carried out by applying laser light fromthe side of the

base pl at n {his terial havi gh transm ttance to | aser
li ght of eﬁ??&t Ppﬁf,‘ﬁieﬁg YePerdth lpo“a'élcsbéﬁcf’bdmgo%iﬂdl ng and
reproducing, is used for the substrate. Further, in the above-described

first andl'spnodmcmlgbotlllmﬁotmaﬁlbﬁrSW@&rﬁ&f@ﬂ@ﬁ? apgﬁyih'%fla‘%rch the
magnetic recording |ayer is .provided on one surface of”th substrate, but

t he magn r rovided.,on each of both surfaces
of the sﬁ% Prt aft%e%QIEI erngﬁfv{ei?%rﬂgggm%g%ﬁg?%d}%gaﬁmsﬁg ﬁé{’@?g Cray be
respecti @%ggrow ded_on both surfaces of the disk in such a manner that
substrat € Asraidchbeaapmiind ia steuotdredn wihich pecondingrance t her eof
are made overlapping with each other and the surfaces of the substrates

wi th no nexpedducing of information is carried out by applying laser
light from the side of the base plate. In this case, material
having a high transmittance to laser light of a predetermined
wavelength to be used for recording and reproducing, is-used
for the substrate.

- Further, in the above-deéscribed first and second

-embodiments, fhere was described a case in which the
magnetic recording layer is provided on one surface of the

~substrate, but the magnetic recording layer may also be
provided on each of both surfaces of the substrate.

) Alternatively, the magnetic recording layers may be
respectively provided on both surfaces of the disk in such a
manner that substrates each having a magnetic recording
layer on one surface_thereof , are made overlapping with each
other and the surfaces of the substrates with no magnetic
recording layer formed thereon are disposed inside.

In the above-described first and second embodiments,

recording and reproducing is carried out using near field
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recording |ayer formed thereon are disposed inside. |In Ttie above-described
first and second enbodi nents, recording and reproducing is carried out
using near field 65 2 9 DEC 2005 1light. However, recording and reproducing
can also be carried out using other |aser |ight sources generally used by

a light information recording device. There was al so described, in tBE ——
foregoing, a case in which a device for generating near field |iZ8t ﬁ 3005
m cro- aperture is used. However, recording and reproducing can also be

carried olfgHisi @& ' . rajing near field |{ght by condensing
light in gigsol i gg?rrr?grae\g’gene %\%@?ﬂé rp%ro %l%szﬁé’e,ai%@ bgown in Fig. 8,
an SIL 60 is enbedded in a floating slider. 32 such that an em ssion

surface t (BrEWEd ot usapgeather dJaseodighg suufees géherallynasdddyng slider
32. A condensing lens 62 for condensing light fromoutside of the

floating allight iMotmdti%ﬁP%@@o@E‘i’Mg ghei&QlL 60 so as to forma focal
point on the em ssion surface of the SIL exposed to the floating

surface 40. Nearpy | Lght 54 is generated in the vicinity of the focal
poi nt by condeng%%fecll %%Jf‘g‘ﬂsc?négéf:gﬁa% ofill ﬂh’é%l@ﬁ@lﬁh& gi¢ase B2 in the

condensi n LeE’Z 62 and formng the focal point on the emission surface of
the SIL e¥hie a@ﬁm%fﬂugmarahmgmﬁelﬂﬂﬂgntﬁy whfnidewi-ce shown in

o aperture is used. However, recording and reproducing can
C) also be carried out using a device for generating near field

’ light by condensing light in a solid immersion lens (SIL). In
this device, as shown in Fig. 8, an SIL 60 is embedded in a
floating slider 32 such that an emission surface thereof is
¢xposed to a floating surface 40 of the floating slider’l 32. A
condensing lens 62 for condensing light from outside of the
floating slider 32 is disposed above the SIL 60 so as to form a
focal point on the emission surface of the SIL 60 exposed to
the floating surface 40. Near field light 54 is generated in the
vicinity of the focal point by condensing light from outside of
the floating slider 32 in the condensing lens 62 and forming
the focal point on the emission surface of the SIL 60. The
same structural portions as tﬁose of the device shown in Fig.
6 are denoted by the same reference numerals, and a

description thereof will be described later.

In the first and second embodiments, there was
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6 are denoted by the sane reference nunerals, and a description thereof ...
wi |l be described later. In the first and second enbodi nents, there was 66

2 9 DEC 2005 described a case in which recording of information is carried
out by a magnetic nodul ati on system However, as shown in Fig. 4, a

magnetic field in which magnetic force acts in the direction o%&-'ﬁ e—to——
that in which one of the magnetized region 16A and the nagneti §i50ﬂ5
16B is magnetized, is applied to the one of the magneti zed regi ons, and

magnet i zatdiesribed aisd B9 WRIERH AL RAs r_J.-ight 30 is,reversed,
thereby resulting in magnetic %e%oﬁ%ﬁg’g%?%g%artéﬂ%(ﬁ GRFTIesiul ati on
systen). this tine he intensjty distribution of |aser Iight shows
Gaussi an éfﬁts‘?}’ iaofﬂ?%ﬂ,ett%ﬁmaéﬁéﬁﬂ%,SY§t¢§3:orHDﬁgfwa'lgm sBown ifor mred at
the center portion of a spot having .a high intensity. For this reason,

the recor Higg4siymaghietiodi¢kt ihwhithentdohepic fdce %8 itﬁlg 30 is
recorded in accordance with a recording signal. Further, as shown in Fig.

4, magnet ¢ [ f rack] and magnetized regjons used for
recor di ngdﬁiq%‘t%%at gr?lézr%e]t igéla%dgli sﬁgghf POh BEEE‘%FH%gnF 1Z8¢th a manner

that, for_exanpl infqrmation is recorded only in S type nagnetized
regi ons 1%'5’:9% I%P@ﬁégn&g%@%trlégdofﬁgmn 16B is magnetized, is

applied to the one of the magnetized regions, and

N magnetization of only a region irradiated with laser light 30
(‘"’ is reversed, thereby resulting in magnetic recording of
information (light modulation system). At this time, the
intensity distribution of laser light shows Gaussian
d,istribu-tion, and therefore, a recording signal 31 is formed at
the center portion of a spot having a high intensity. For this
reason, the recording signal 31 smaller than the spot of the
laser light 30 is recorded in accordance with a recording
signal. Further, as shown in Fig. 4, magnetized regions used
for tracking and magnetized regions used for recording
information are distinguished from each other in such a
manner that, for example, information is recorded only in S
type magnetized regions 16B and N type magnetized regions
16A are used for tracking. That is, information may bé

recorded in some of the magnetized regions.

In the above-described first and second embodiments,
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16A are used for tracking. That is, information may be Trecordéd in sone of
the magneti zed regions. In the above-described first and second

enbodi nents, 67 2 9 DEC 2005 there was described a case in which the
nmagnetic recording layer is in advance magnetized concentrically or ___
spirally around the center of the disk for tracking, and tracki g P C 2
continuously perfornmed therefor. However, in addition to the nagﬁetlg 85
recordi ng | ayer being in advance nagnetized concentrically or spirally

around th o) el I b ng,..Servo fields can he.in advance
magnet i ca gﬁé‘atr?gésd‘? g%?g %@l&r é%SF d'{é'&wﬁlﬁﬁé%gﬁ%gpg%r%ESFﬁF%ngayer .

Figs. 1 and. 11B show an exanple_in which servo fields are discretely

di sposed, |3#fF WRidPe3dvancs magnetized concentrjcallporespiraliy e recorded in
the servo fields. Further, apart fromthe servo fields, a concentric servo

band foraroanidithestgnper sl the@iskasst @Bahﬁiﬁ%;s%ﬂﬂ!ﬂ'hﬁﬁi ési result, by
reading out the servo fields utilizing a nagnheto-optica e;P eCt such as

Kerr eff can erforned. Due t.o tracki ng servo and
sect or sgﬁ/%t%g‘lﬁhg{ﬂ%%%&o&&%ﬂgﬁeorﬁeﬁr gtse“fer"e?ékilﬁgaggégﬁé%t%ébﬁ bl e and
an access speed to a predeterm ned regi on beconmes higher. In the

above- dedBagnetic recordingdayet beingiimeatvance magnetized

N

concentrically or spirally around the center of the disk for
tracking, servo fields can be in advance magnetic:;lly and
discretely recorded in the magnetic recording layer.

Figs. 11A and 11B show an example in which servo
fields are discretely disposed, and address information and
tracking information are recorded in the servo fields.
Further, apart from the servo fields, a concentric servo band
for continuously performing tracking is also written.

As a result, by reading out the servo fields utilizing a
magneto-optical effect such as Kerr effect, sector servo can
be performed. Due to tracking servo and sector servo being
used together, accurate tracking becomes possible and an

~access speed to a predetermined region becomes higher.

In the above-described first and second embodiments,
the N type magnetized region 16A and the S type magnetized

region 16B have substantially the same widthwise

dimensions. However, when information is recorded only in
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the N type nmagneti zed region 16A and the S type magnetized region 16B have
substantially the sane wi dthw se dinensions. However, when information is
recorded only in 68 2 9 D E C 2005 the N type magneti zed regi ons 16A and
the S-type magnetized regions 16B are used for tracking, preferably, the _.
wi dt hwi se di nensi on of the magneti zed regi on 16B used for t'rackz' 99 DES; 2005
shown in Fig. 12A, made smaller than the w dthw se di nension of the
magneti zed regi on 16A used for recording. Due to the w dt hw se di nension
recor di made | arger, format

of the iized reqi on . 16A,used for ng bejn

ef fici en(r:rgg?rqr&br S .mgﬁneeg{ﬁﬁ‘alr&glf’ﬁles o Mée&%' BEfon of the

magneti zed region 16B for tracking can be set so as to be 0.1 pmand the
wi dt hwi semagretizad pegioms HaBrare Mdﬁmmdlﬁﬁng,ogré&qwmq}p@n be set
so as to about 0.2 |lim Further, as shown in Fig. 12B, a plurality of

tracks HHfdthoideAGirten B dTothd ' 7843 fegi on  16A
whose wi dt hwi se di me%]si ongiirdgyf urt éerqn:afg eé’tffa?ag?régﬁgaq% b‘f%egdé be
carried o‘#_t flﬁr.om a so-cahl ed nul tj.-head having a plurality of magnetic
heads in TREYRERS: a8 SHONN I §18: ildA) Hpader smaller than tbeor di ng mark
into a smal| size by super resolution, may be formed on the magnetic
recor di ngvidithwise, dimeresidirelofcttré enapoietizéd @ elgd¥fl 16A used for
recording. Due to the widthwise dimension of the
{:‘) magnetized region 16A used for recording being made larger,

format efficiency improves. For example, the widthwise

dimension of the magnetized region 16B for tracking can be

sct so as to be 0.1 pm and the widthwise dimension of the

magnetiied region 16A for recording can be set so as to about
0.2 pm. Further, as shown in Fig. 12B, a plurality of tracks
16A, to 16A; are provided in the recording magnetized region
16A whose widthwise dimension is further made larger and

writing can be carried out from a so-called maulti-head having
a plurality of magnetic heads in the tracks.

A super resolution layer for making a recording mark
into a small size by super resolution, may be formed on the
magnetic recording layer 16, and a dielectric protective layer
or the like for enhancing a magneto-optical effect utilizing

interference of light and preventing deterioration of a

recording film may also be formed adjacently at both sides of
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or the like for enhancing a magneto-optical effect utilizing interferences
of light and preventing deterioration of a recording filmmy al so be
formed adjacently at both sides of 69 2 9 DEC 2005 the nmagnetic recording '
| ayer 16. Preferred exanples of the dielectric protective layer include
materials having -a |ow degree of absorption for |ight used Tor" QCBF g@s
and having a high refractive index, and silicon nitride, alumnu

silicon oxide, zi nc sul fide and m xtures t hereof can be used. Next, a
descripti BWI gtveno (iordln? |nformation in the

above- des eb’&? 'ﬂ Eoprdngilayerol6g Byl ¢ exeanphesiof ther mat i on
fromthe magneto opt ic disk 10. Fig. 13 schematically shows the structure

of a magdécleatpic pmtsbtmmyengmﬁdemaﬁhﬁammw aMbeh can be
used for recording information in the magneto-optic disk 10 and for

repr oduci neto optic
head 100 CeBteS OTARSPERtdh TbF Al v TF Mckidingiand naving &

phot odet eg.o*1 ’ig‘?%t ghovvn is di sposed at the side of the magneto- optlc di sk
10 in whi i aclive yadex,i amA: slieen nitridey alvmizidm afitridemgnet i ¢
recording | ayer of the disk). The nagneto-optic disk 10 is supported by a
spi ndl e nsilbcon oxide, zinc sulfide and mixtures thereof can be used.

Next, a description will be given of recording of
O information in the above-described magneto-optic disk 10
and reproduction of information from the magneto-optic disk

10. Fig. 13 schematically shows the structure of a
magneto-optic disk recording and reproducing device which
* can be used for recording information in the magneto-optic

disk 10 and for reproducing the recorded information.

As shown in Fig. 13, a magneto-optic head 100
(described later) provided with a magnetic head 50 and a

i ) pPhotodetector (not shown) is disposed at the side of the

magneto-optic disk 10 in which light is made incident (that
1s, at the side of fhe magnetic recording layer of the disk).
The rpagheto-optic disk 10 is supported by a spindle motor
118 via magnet chucking or the like, and is made rotatable
around the rotating shaft thereof. |

A detection signal detected by the photodetector of the

magneto-optic head 100 is divided into an information
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118 via magnet chucking or the like, and is made rotatable around the
rotating shaft thereof. A detection signal detected by the photodetector of-
the magneto-optic head 100 is divided into an information 70 2 9 DEC 2005 .
reproduction signal and a servo signal. The information reproduction signal-

Is supplied froma first anplifier 102 to an A/D converter 104 gf Z_ t
r.eproducti on signal processing system and converted to a di giz | D ifg%%
and further supplied to a digital equalizer 106 in which signal processing

for the @% ' rd: t l-ned,byni he. si gnal ,. processing in
t he di gi tS’;u eq‘t%‘:?tll%i’_:iz:%;l éfggalqggﬁg?%d%dﬁgé/%égnﬁéco’aéfs lﬁfé’q'%atlrtﬁbr oduced
recording informatjon i s outputted. The servo signal is inputted to a
second anffiRP¥e@uction sigaaliisaskppjiedrfromiafist antplifier tO& tol si gnal ,
clock signal and the like are generated in the second anplifier 110'. The

clock si amlAYD soaplértert D04 6t h pépggﬁh&ﬁn_ﬁ alap%?&%@é&”“ serving

as a reference signal (master clock) in a vice, 1Ts supp by the PLL
Servo | ciPaeE A Geh BRI 1038 digital signal i it Reroncoder 125, The
rotation control signal is inputted to the spindle
supplied to a digital equalizer 106 in which signal processing
for the signal is carried out. Data obtained by the signal
O procéssing in the digital equalizer 106 is decoded by a
| decoder 108 and reproduced recording information is
outputted. The servo signal is inputted to a second amplifier
110, and tracking error signal, rotation control signal, clock
signal and the like are generated in the second amplifier 110.
The clock signal is supplied to a PLL circuit 1 12, and
a clock signal serving as a reference signal (master clock) in
g device, is supplied, by the PLL circuit 112, to the A/D
converter 104, the dig%tal equalizer 106, the head servo
circuit 114, the spindle servo circuit 116 and the encoder
122.
The rotation control signal is inputted to the spindle
servo circuit 116, and a motor driving circuit 120 is
subjected to PLL control by the spindle servo circuit 116 to

allow the spindle motor 118 to rotate at a predetermined

rotational frequency.
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servo circuit 116, and a notor driving circuit 120 is subjected to PLL
control by the spindle servo circuit 116 to allow the spindle notor 118 to
rotate at a predetermned rotational frequency. 71 2 9 DEC 2005 " The
tracking error signal is inputted to the head servo circuit 114, and = ..
tracking servo is performed by the head servo circuit 114 so t

spot is positioned on a track, and the position of the nagnéto-optic head
100 in the radial direction of the disk is controlled. Wen recordi ng and

reproducti on of g js ' ' ' e . magnet o- opti c di sk
10I,o tr;ck: ng ser’!\‘/lgéiq:g-g'%%érl?h gr%l;rg‘igéfgrg%ll Fﬂ?%‘tﬁg{&% ft‘ﬁe@??geﬁq%’c‘l!o as will
be descri bed I.atfi.ét Aglﬂ hown .in Fi 3A, when the magneti zed regi on 16A

g. :
magnet i zeGIHRI tragking seevedss performedbysthethead has a sout h
pol e and the recording surface thereof has a north pole is irradiated with

| i near poservaedréughl,14 se tfﬁt@%é&mpﬁ?éliié 6&@1((5)’1?:38 raeﬁlfa&ed |'i ght

rotates _by. a predeterm ned angle Olfro the. | ane polari zati oh pf
errect . GiPEtng REsRIBHNOF the BB Eforanflc BEhd fB0' indhsaradiabed r ogi on
o O G eton of the ik e Somtrotied “When vocouding angs S 1S 2
reproduction of information is carried .out by using the
C‘) magngto-opt‘ic disk 10, tracking servo is performed by

utilizing magnetic Kerr effect, as will be described later.

As shown in Fig. 3A, when the magnetized region 16A
magnetized such that the surface thereof facing the
substrate has a south pole and the recording surface thereof
has a north pole is irradiated‘with linear polarized light, the
plane of polarization of the reflected light rotates by a
predetermined angle 6 from the plane of polarization of
incident light (for example, clockwise rotation) due to the
magnetic Kerr effect. On the other hand, as shown in Fig.
3B, when the magnetized region 16B magnetized such that

. the surface thereof facing the substrate has a north pole and
the recording surface thereof has a south pole is irradiated
with the same linear polarized light, the plane of polarization

of the reflected light rotates by a predetermined angle -0 from

the plane of polarization of incident. light (for example,
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the recording surface thereof has a south pole is irradiated with the sane
| inear polarized light, the plane of polarization of the reflected |ight
rotates by a predetermned angle -0 from the plane of polarization of

i ncident light (for exanple, 72 2 9 DEC 2005 counterclockw.se rotation)

due to the magnetic Kerr effect. Accordingly, near field |ight aquiagca 05'
recording light 1is reflected by the nagneto-optic disk. 10, and ®rackKin
servo can be performed by detecting reflected light in which the plane of

pol ari zat ¢8Qiriterc : termn nal e hrough a

pol ari zi ng pl ate 3?8%%%?‘{{59@?‘%% %Eﬂgcﬁ%l?eﬁpaﬁegg '§5?‘acerrent

bet ween t he heagxand he . track based on the intensity of the reflected
light. fiThat | $c¢oEdiRghainean lield lightiapplied ascrecording éightgi ons 16B

arranged concentrically or spirally function as a tracking guide. As the

tracki ng i refledtedchyathe ysagretor apiddigk 10 aﬂﬁ%ﬂ'ﬁfggys%ﬁ@ used in
the optical disk, for exanple, a push-puil method 1n I ch®a tracking

error si ' Pfrﬁj ' W0- pigce t t.ectqr, ,a three-beam
net hod or t heb?ilﬁg carxlﬂggl &?eggt%%‘ﬁ’@ Fﬁ@%tgfaﬁﬁgﬁgmaw(}!Mé am met hod
I n which tpe quaij ity of a ,servo error signal to be generated becones the
hi ghest iB!'3Ja¢QidpPiarigation is rotated therefrom by a predetermined

angle through a polarizing plate or the like, and also
{) detecting relative displacement between the head and the
“

track based on the intensity of the reflected light. That is,

the magnetized regions 16A and the magnetized regions 16B

arranged concentrically or spirally function as a tracking

guide.

As the tracking error detection system, tracking error
detection systems used in the optical disk, for example, a
push-pull method in which a tracking error signal is
obtained using a-two-piece photodetector, a three-beam
method or the like can be used. Among these methods, a
three-beam method in which the quality of a servo error
signal to be generated becomes the highest is particularly
preferable.

A description will be hereinafter given of the three-
beam method with reference to Figs. 9A to 9E. The three-

beam method is a method in which tracking is performed by
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preferable. A description will be hereinafter given of the three- beam
nmethod with reference to Figs. 9A to 9E. The three- beamnethod is a nethod
in which tracking is performed by 73 aq DEG 20C)5 dividing |aser |ight
generated froma laser |ight source, into a main beam uséd f ord¥ebd&(di 2005
and reproducing a signal and also into tw sub-beans used for tracking. As
shown in Fig. 9A, when a spot 100 forned by the main beamis directly

di sposed above the recording track, a spot A and a spot B fornmed by
and the sane track by the

sub- beans made over |l appi ng W th on

sane degrgg‘?%ﬁn%err giti ﬁnggﬁggg\;\frgm@q sarlightsoysee;s intoian of
respective detected reflected light are substantially equal to each other.
An  out pumain theamr Hsleklng)letreclorsiiﬁlgahnidnrébﬁoﬁhrc@ﬁg asdig¥hl Anfd 9- 10
becones zero. On the other hand, as shown in Figs. 9B and 9C, when the

spot A anglddenteRiw i f t_in fhe_dedree_at..which the
spot is nade overl ap(gisgigg %%ﬁ{%%gggqggf&gagmgt réék? Q%H&Wp {€of the
tracki ng gnrar si gnal i éh circuit shown in Fig. 10 becones a plus or
m nus out%ﬁb.w ?dFHBFy{,]O i&ﬂ@@é’hbm tlhe maindpeamdandireatlyt he center
of recording track can be detected by the output of the tracking error
signal . disposed above the recording track, a spot A and a spot B

formed by sub-beams are each made overlapping with one
(:') and the same track by the same degree, and the rdtation

angles of the planes of polarization of respective detected

reflected light are substantially equal to each other. An

output of the tracking error signal in the circuit shown in Fig.
10 becomes zero. On the other hand, as shown in Figs. 9B
and 9C, when the spot A and the spot B differs from each
other in the degree at which the spof is made overlapping
With one and the same track, an output of the tracking error
) signal in the circuit shown in Fig. 10 becomes a plus or
minus output. Accordingly, diéplacement of the main beam
from the center of recording track can be detected by the
output of the txjackjng error signal.
Figs. 9D and 9E are diagrams showing modified
| examples of beam arrangement. Fig. 9D shows an example
in which arrangement of main beam and sub-beams is

changed, and Fig. 9E shows an example in which a servo
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Figs. 9D and 9E are di agrans show ng nodi fied exanples.of beam .. __ .
arrangenent.. Fig. 9D shows an exanple in which arrangenent of nmain beam

and sub-beans is changed, and Fig. 9E shows an exanple in which a servo 74°
Oy DEC 200-5 track read by sub-beams is separated froma recordiQfy DEGcR0OOS
A recording signal (recording data) for recording information ifW the

magnet o-optic disk 10 is encoded by a clock.signal in the encoder 122. The
encoded signal is supplied to the magnetic head 50 connected to a system

controlle ' r etic fiel ntrol circuit 36, nd is al so
suppl i ed {tg&éﬁ LE d?%gﬁg'ge%ﬂ%t151§?35ﬁﬂ%§g’éﬂnf@ TRGRI N&Wﬁgﬂt rol | er
126. The LD drivjing circuit 124 supplies, based on an instruction fromthe
syst em cont rol | ¢t recogdingssignalire¢ording datajdotucécordaser (not shown)
to the nmagneto-optic head 100. The magneto-optic head 100 of the recording

d informne iiget) +d hQgs. floati
Sl der 32 mounted ot FhererpiegRe TOBIRNICE FO IS eRrdirdide 0
slider 32 is nounted

rotation e.. eto;pptic disk ~T floatin
on a | ome?i%% fséggggfmatﬁgrrﬁﬁrw% \h%i%h iie gnepded signabis ng fixed at
the end portion of a suspension 38, and the suspension 38 is supported by
t he supplied to the magnetic head 50 connected to a system

controller 126 via a record magnetic field control circuit 36,
0 and is also supplied to an LD driving circuit 124 connected to

the system controller 126. The LD driving circuit 124

supplies, based on an instruction from the system controller

126, laser light from a semiconductor laser (not shown) to

the magneto-optic head 100.

The magneto-optic head 100 of the recording and
reproducing device includes, as shown in Figs. 5 and 6, the
floating slider 32 mounted at the end of a swing arm 34 and
floating due to rotation of the magneto-opti.c disk 10. The
floating slider 32 is mounted on a lower surface of a gimbal
S2 which is a thin plate spring fixed at the end portion of a
suspension 38, and the suspension 38 is supported by the
swing arm 34. Further, the flpating slider 32 is disposed
above the recording surface of the magneto-optic disk 10 so
that the floating surface (ABS: air bearing surface) 40 faces

the recording surface of the magneto-optic disk 10, and is
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swing arm34. Further, the floating slider 32 is disposed above the
recordi ng surface of the magneto-optic disk 10 so that the floating
surface (ABS: air bearing surface) 40 faces the recording surface of the__
magnet o-optic disk 10, and is 75 -2 9 DEC 2009 nmmde novable in the radi al

direction of the magneto-optic disk 10 due to sw nging noverent: ob béf

swng arm 34 along the direction indicated by arrow C. As shownz n '92.095,

t he magneto-optic head 100 includes the floating slider 32 floating due to
and the floating surface 40 is

rotation of the_ nmagneto-optic disk .10,
provi ded &H egnpailqgonl%amgﬁ){; Eégiéfdﬂ’é%@tlﬁgl péthe magnetereptior negative
pressure. A mcro-aperture 46 which is snmaller than the wavel ength of

light is @islil@dwen tohewihging ngoveniéataithelviigy Eh—ﬁﬁ@tﬂﬁléhisgjer 32. An
optical fiber 44 is provided parallel to the suspension 38 so as to allow

i nt roductfppn Cﬁi'ﬁl:i:ﬂm IH‘ﬁ%i’?ﬁ?g}%ﬁ%ﬁtQ% | aser (not shown) di spose]gli ber

outside, I1nto the mcro-aper ssion end of the optical

44 i s di sposed 'th'i_ln the floating_ slider 32, and a condensing |ens 47 for
condensi ng | i ghf*S §hawa i &ig- Hethemagnetwovwiphodeendel @0 t he eni ssi on
end of the optical fiber 44. Further, the magnetic head 50 having an

exci ti ng inwlides phevildeting slidef 132l oatisiy dc€ t40rHAtISN 6F the

magneto-optic disk 10, and the floating surface 40 is

C) provided with a rail pattern 42 for-feeding positive pressure
| or negative pressure. A micro-aperture 46 which is smaller

than the wavelength of light is provided on the floating

surface 40 of the floating slider 32. An optical fiber 44 is-

-provided parallel to the suspension 38 so as to allow
introduction of light from a semiconductor laser (not shown)
disposed outside, into the micro-aperture 46. An emission
end of the optical fiber 44 is disposed within the floating

) slider 32, and a condensing lens 47 for condensing light in
the micro-aperture 46 is disposed below the emission end of
the optical fiber 44. Further, the magnetic head 50 having
an exbiting coil is provided on the ﬂ(laating surface 40 so as to
apply a magnetic field in which magnetic force acts in the
direction perpendicular to the surface of the disk. The
magnetic head 50 is connected to the record magnetic field

control circuit 36 for controlling the magnetic field to be
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apply a magnetic field in which magnetic force acts in the directton
perpendicul ar to the surface of the disk. The nmagnetic head 50 is '
connected to the record magnetic field control circuit 36 for controlling
the magnetic field to be 76 2 9 DEC 2005 applied at the tine of

i nformation recording. In this device, light introduced by the optigal
fiber 44 is condensed in the mcro-aperture 46 by the condensi r£9| ﬁgg 2095
and emtted fromthe mcro-aperture 46 to thereby all ow generation of

near fi el ' ' he vigrng -t.he m crp-apernture. 46. \Wen the
magnet o- O%H%ngiS%GfB%I islq’ﬁgt%{:iergféa’ﬁa%&h? rfelcé’é’tﬁﬁggqsllpdt}?l% G CBressed
agai nst the nmagneto-optic .disk 10, the magneto-optic disk 10 and the
floating S€Heinteodycss hystheopticabdiber 44 16 candenised inithevery weak
force. Due to the stable contact-sliding state being thus set, the

magnet i ¢ rEiCrotayEttaer 466'b9ftﬁél%dmeﬁ§gﬂgmﬁfs diBl éi'ﬂgttetcﬂe magnet i ¢

head 50 can be nade cl ose to each ot her hat = the "distance therebetween
becones 189 op_an,..ave e af the disk surface. For the purpose
of stable r@%ﬁ%ﬂﬁ?ﬁgp%gﬂ{etliég[rooﬁ'é?f |ali%qg§wadtonh@f disk is
preferably in {he range from 1000 to 10000 rpm and nmore preferably in the
range froRf2golield lishb S4nn thettieinityuof the micro-aperture 46.

When the magneto-optic disk 10 is i'otated and the
C) floating slider 32 is pressed agaihst the magneto;optic disk
10, the magneto-optic disk 10 and the floating slider 32
stably slide in contact with each other with very weak force.
Due to the stable contact-sliding state being thus set, the
magnetic recording layer 16 of the magneto-optic disk 10 and
the magnetic head 50 can be made close to each other so that
the distance therebetween becomes 100 nm or less on an.
average of the disk surface. For the purpose of stable
running of the head, the rotational frequency of the disk is
preferably in the range from 1000 to 10000 rpm, and more
preferably in the range from 2000 to 7500 rpm. Further, run

out of the disk surface is preferably smaller, and more

| preferably about 50 pm or less.
When information is recorded by a magnetic
modulation system, due to the magnetic recording layer 16

being irradiated with pulsed near field light in the above-
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out of the disk surface is preferably smaller, and nore preferably about
50 pmor less. Wien information is recorded by a magnetic nodul ation
system due to the magnetic recording layer 16 being irradiated with

pul sed near field light in the above 77 2 9 DEC 2005 described stable
contact-sliding state, a portion irradiated with the |ight T35 edoto
Curie tenperature or higher and anti-magnetic force of the.heat deBECiZMS
is sufficiently decreased. As a result, reversal of nagnetization is apt

to occurdgdy n lye mal | . magnetic field strength. ‘Wen a

recording si grﬂa e?o?%%o%?h%é#n#%% gf‘ﬁq?\ qﬂ@rt}%ﬂ@ﬂ'&ddﬁfgé disk 10 is

supplied to,the encoder, 122, magnetizing current of the nagnetic head 50
thathed

for appl yPd ghatiis heatedte Charieatgmperaguire ot Higher arn@dul at ed by
the record magnetic field control circuit 36 so as to be reversed in
accor dancanti-rhagretiecfordendf the"Rleated®pbetichPis Wpflishi}y e d modul at ed

I e

I n accordance with the recording signal being app egi on of the
rsal of magnetjzation is apt to

magneti c ' I r_16_i,n which rev

occur, tﬂge%%ﬁggijcﬁ?%i ﬁcs?gitr’e’\'Fe‘F%’é?F]i HFMEgBFFB@etﬂ@ﬁ yeapintecular to
t he di sk surfax. As shown in Fig. 7, recording pits 58 (a nagnetic
rever sed PEFHF st eH& angevem raladively siriall saagnetic field strength.

When a recording signal for recording information in the

O magneto-optic disk 10 is supplied to the encoder 122,

- magnetizing current of the magnetic head 50 for applying a
magnetic field to the magneto-optic disk 10 is modulated by

the record magnetic field control circuit 36 so as fo be

- reversed in accordance with the recording signal. Due to the’
magnetic field modulated in accordance with the recording
signal being applied to a region of the magnetic recording
layer 16 in which reversal of magnetization is apt to occur,

- the magnetic field is reversed in the direction perpendicular
to the disk surface. As shown .in Fig. 7, recording bits 58 (a
magnetic reversed portion) having the substantially same
size as the portion heated by near field light 54 are formed

"along each of the magnetized region 16A and the magnetized
region 16B, that is, tracks.

Further, when information is recorded by the

magnetic modulation system, the pulse interval at which
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size as the portion heated by near field light 54 are forned along each of
the magneti zed region 16A and the magnetized region 46B—that is, tracks.
Further, when information is recorded by the nmagnetic nodul ation system
the pulse interval at which 78 29 DEC 2005 near field light is applied,
I's made smaller than the spot size of |ight beamfor the purpose of
i.ncreasing the recording density. As a result, as shown in Fig. g DEC 200
recording pit forned fornmerly is partially nade to overlap vvitl‘? 5

recor di ngnpidr fieldqgehat 1 : i | [s..are gverwitten in the
circunferential di riej%itli c%ﬁe%#}stlﬁgﬂcdj]lsrsﬁfgég sgggﬂeﬁ—bgiagb@%,sﬁ# StA® magnetic
nmodul at i on tem the_.size of the recarding. mark in the circunferential
directi on°€i¥$ﬁ%ﬂ?ﬁ€ %ﬁfl@r pugnast of ingreasinguthebiecordinig gh density
recording. On the other hand, when information is recorded by a Iight
nodul at i odemsitymAs amgmilite s ehdwih MhFsH. Vﬁ}gé“i*édbr&iﬁ%gi?m sina

direction opposite to the direction in whic one of the neti zed region

16A and t | [ . IS netized, is. lied fromthe

nmagnet i c ﬁb‘;‘rggﬁ gglfé%ﬁ%‘t}%qgn@a’é?ﬂaﬁﬁe%gﬁe |9‘é9ﬁ(rjaé§i E‘pgﬁr%‘@ﬁ uct or

| aser (not thown) Is driven to be nodul ated by the LD driving circuit 125

so as to BEnioEmed,fattenly, @and grecomding pitscasetgverwritten in the
circumferential direction of the disk. As described above, in

the magnetic modulation system, the size of the recording.

' mark in the circumferential direction can be made smaller,
which is further suitable for high density recording.

On the other hand, when information is recorded by a
light modulation system, a magnetic field in which magnetic
force acts in a direction opposite to the direction in which |
one of the magnetized region 16A and the magnetized region
16B is magnetized, is applied from the magnetic head 50 to
the one of the magnetized regions. A semiconductor laser
(not shown) is driven to be modulated by the LD driving
circuit 125 so as to generate near field light whose intensity
is modulated corresponding to the recording signal. The
magnetic field in which magnetic force acts in the direction
opposite to the direction in which the magnetized region is
magnetized, is applied to the magnetized region. Therefore,

due to the near field light whose intensity is modulated
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I's nmodul ated corresponding to the recording signal. The nagnetic field in
whi ch magnetic force acts in the direction opposite to the direction in
whi ch the magnetized region is magnetized, is applied to the nmagnetized
region. Therefore, due to the near field light whose intensity is

nodul ated 79 2 9 DEC 2005 corresponding to the recording signal é)gl Bg
applied to the magneti zed region of the magnetic recording |ayer 46, &l 9805
portion irradiated with the |Iight beam 30 is magnetically reversed. As

shown in Ej rdi it 31 is.forped. al ong,eagh of the
magnet i Zegb?re%léggglﬁgg gﬁd&ﬁgegﬁﬁgﬁ@gi YER e HIRE QE%Q,CCf faithe the
tracks. At this tine, the intensity distribution of |ight beam shows
Gaussi an magnetiaad segiandof bbeanmgneticerecorditigdapet 13, baljoaned at
the center portion of a spot having a large intensity. Accordingly, a

recor di ngppirtiodl ifrRdi&ted ReitH l@ﬁqught%(ﬁ*ﬁrséggt@h%iﬁgg g. rzcor ded in

accordance with the recording signa . : .
= manner TOHSR ey R ShaWa grohig  ded HoF cepadinE pHrd ldghormied  rogi ons
used for recording information are distinguished fromeach other, for
exanpl e, aldngmachrof theemmagrdtizedyregions 16A and the
magnetized regions 16B, that is, the tracks. At this time, the
(:) intensity distribution of light beam shows Gaussian
) distribution, and therefore, the recording pit 31 is formed at
the center portion of a spot having a large intensity.
Accor'dingly, a recording pit 31 smaller than the spot of the
light beam 30 is recorded in accordance with the recording
signal.
Further, as shown in Fig. 4, information may also be

recorded in some of the magnetized regions in such a manner

that magnetized regions used for tracking and magnetized

- M Y
N

regions used for recording information are distinguished
from each other, for examp!e, information is recorded only in
S type magnetized regions 16B and N type magnetized

‘regions 16A are used only for tracking. In the case of the
magnetic modulation system as well, information may also
be recorded in some of the magnetized regions.

At the time of reproducing information, in the same
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S type nmagnetized regions 16B and N type nmagneti zed regions 16A are used
only for tracking. In the case of the magnetic nodul ati on systemas wel |,
information may al so be recorded in sonme of the magneti zed regions. At the
time of reproducing information, in the same 80 2 9 DEC 2005 nmanner as in-
tracking servo in the stable contact-sliding state, the nmagnetized region
on which the recording. signal is recorded, is irradiated with r@s@r[)ﬁt‘i(}a 595
light which is linearly polarized Iight and the direction in which the

G 11 or enciAnEzag R BradRing Sita, iftnE JAbIE ARt shoE mmgnet i zed

Is detected by utilizing nmagnetic Kerr effect t hereby all owi ng readout of

the magnettais.| the ssagoatized aegiomyosi wikch ﬁwlrhebrdlingrﬁgnél Pg. of
information may also be carried out by usi ng a magneti c head, for exanple,

maneto reecotded, (bRkraanediith R R et which R lindely

tunnel magneto resistive (TMR) head eacC
accor dandeSIRNReEh U & @Rﬂﬁ@'c&?eﬁ;&&?fﬁz[xhﬁmx@ hapirneian he QR head
and TMR head, . having high sensitivity, are parti cuI arly preferable. As
descri bed-"alﬂméatimtoferﬁ:ﬂeotadtlughtrmtdsn@orresponding to the

difference in the direction in which the magnetized region is
(\) magnetized, is detected by utilizing magnetic Kerr effect,
- thereby allowing readout of the magnetically recorded
recording signal. Further, reproduction. of information may
also be carried out by using a magnet1c head, for example,
magneto resistive (MR) head, giant magneto resistive (GMR)
head, or tunnel magneto resistive (TMR) head, which heads
each utilize a magneto-resistance effect in which electric

resistance varies in accordance with the strength of a

magnetic field. Among them, the GMR head and TMR head,

~.

having high sensitivity, are particularly preferable.

As described above, in the information recording
medium used by the information recording method of the
present inventiori, the magnetic recording layer is
magnetized for tiacking in such a manner that magnetized
regions which are in advance magnetized in different

directions are alternately arranged in the radial direction.
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medi um used by the information recording nmethod of the present invention,
the magnetic recording layer is magnetized for tracking in such a manner
that magnetized regions which are in advance magneti zed in different
directions are alternately arranged in.the radial direction. 81 2 9 DEC

. 2005 Therefore, tracking can be perforned based on the difference in the
directions in which the magneti zed regions are nmagnetized. Si nc§ éfﬁfbff'd&ﬁ
can be thus perforimed based on the difference in the directionséi ' 5
t he magneti,zed .~ regi ons, are naggftized, it IS not necessary to form

unevenness brrafRges fragkingcamn erep@riermed based ancthe diffatemet or i s

di sposed extrenely in the vicinity of the recording nedium stable running

or flyingintthe ditethiorhesd widahbeh eeld ZeetizEdl tdHond Bgemagnet i c
recording layer is in advance nagnetized for tracking concentrically or

spirally disk... Therefore. tracking can be

conti nuouﬁ%gﬂ%éﬁ%%'ne%:}q{a%tgé‘c%%ﬁigeé$p£?<i?' %Bﬁgoﬁ@r?cﬁbM%d, and
further, c&& ng and _re{)rodu_ci n%_of a signal can be carried out at a

f avor abl etEF diffgrencedn the dirgatienssin peuiohidhe; magmretizpdbt i zed regi on
in a state.of being in advance magneti zed, and therefore, it is possible
to prevenregions are magnetized, it is not necessary to form

unevenness on the surface of the medium, and even when
(\l the detector is disposed extremely in the vicinity of the
) ' .

recording medium, stable running or flying state of the head

can be realized.

Further, the magnetic¢ recording layer is in advance
magnetized for tracking concentrically or spirally around the
center of the disk. Therefore, tracking can be continuously
performed and accurate tracking servo can be performed,
and further, recording and reproducing of a signal cén be
carried out at a favorable S/N. Moreover, informétion is
recorded in the magnetized region in a state.of being in
advance magnetized, and therefore, it is possible. to prevent
reduction in the recording capacity caused by increase in the
area of the servo region. Particularly, due to. the directions in
which the magnetized regions are magnetized b;eing made
perpendicular to the surface of the disk, there is no

possibility that the magnetized régions, which are disposed
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reduction in the recording capacity caused by increase in the area of the
servo region. Particularly, due to the directions in which the magneti zed
regi ons are magneti zed being made perpendicular to the surface of the

di sk, there is no possibility that the nmagnetized regi ons, which are -
di sposed 82 29 DEC 2005 such that adjacent regions are nagnetized i:b
different directions and alternately arranged in the radial di tec?i SDbE 2005
.the disk, may weaken nmagnetic force one another. As a result, the nmagnetic
force of eact}Ib eti.zed region is stabilized. In addition, tracking can

be perfor ¥ adiasent negensnate imagnetzedcin differenthi ch t he

magneti zed regions are nagnetized. Therefore, it is not necessary to form

unevenneseirgct otiss knsh apesk sansd appéﬁ%gaam-th'éV%dmegirééHoﬂ%PC}]or s

di sposed extrenmely in the vicinify of t recording nmedi.umas in the

St abl o raie Ak ey SRsalen BREBNAN RIS Bhe aneBar, b Fur ther, (he
nmagnet o- ogéi Cl/ﬁinSkqi Ihas_, a;ﬁit h%rggse gat eringl , the substrate SiUCh afs a ]
resin filFesalt.nthe magneticfortrcrbrach magnetized regionhis ti me of coning
In contact with the nagnetic head can be avoided, and the nmagneto-optic
di sk and stebiléged! i c

In addition, tracking can be performed based on the
O difference in the directions in which the magneﬁzed regions
(T are niagnetized. Therefore, it is not necessary to form
unevenness on a disk-shaped smooth base plate. Even when
the detector is disposed extremely in the vicinity of the
recording medium as in the next-generation high density
recording system utilizing near field light, Stable running or
flying state of the head can be realized. Further, the
magneto-optic disk has, as the base material, the substrate
such as a resin film having flexibility. Therefore, head crash
at the time of coming in contact with the magnetic head can -
be avoided, and the magneto-optic disk and the magnetic
head stably slide in contact with each other with very weak
force. Moreover, when the resin film having flexibility, or the
like is used as the base material, the magneto-optic disk can -

be manufactured at a low cost.

In the information recording method of the present
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head stably slide in contaét wi th each other wwth very weak force.

Mor eover ,
t he base

cost. In the informati on recordi ng method of the present

I nvention
recordi ng
t racki ng.
I ncrease

portion

t enperatu
appl yi ng

head. The
recordi ng
"~ Mor eover,
al | owi ng

be carrie

when the resin filmhaving flexibility, or the__like dis
material, the magneto-optic disk can be manufactured at

i nformation is magnetically recorded, by using the info
medi um in the nmagneti zed regi on nmagnetized i n advance
Therefore, reduction in the recording capacity caused b
l.n th%.area f the servo region ian be prevented. Furthe
TAVSH AP By I FMAtd Py Issmagnghcally resesdeds bnusing the

re or thereabouts, and information is magnetically recor

used as
a |l ow

83 2 9 DEC 2Unl;

rmation
?O%nDEC 2008
r, the

ded by

anfogreition retdrding raeddetar Mhndse xﬁhggﬁ,:ﬁieedff%rbwe magnetic
a

refore, a recording mark smal l'er than formed by- nor

BB e o BERERR TS, SR 545000

mal [|ight
ed out.
t her eby

ded by

gﬁcurate tracki ng servo. Accordingly, recording of a signal can

§ufceerding sapaecity saNsexbbyoaprindrdasedn tine iarex odfr

applying a magnetic field perpendicular to the surface of the disk (that

the servo region can be prevented. Further, the portion
irradiated with near field light is heated to the Curie
temperature or thereabouts, and information is magnetically
recorded by applying a magnetic field of a predetermined

direction from the magnetic head. Therefore, a recording

- mark smaller than that formed by normal light recording can

be formed, and high density recording can be carried out.

* Moreover, tracking is continuously performed as described

above, thereby allowing accurate tracking servo.
Accordingly, recording of a signal can be carried out at a

favorable S/N.

Moreover, information is recorded by applying a

. magnetic field perpendicular to the surface of the disk (that

1s, vertical magnetization). Therefore, adjacent recording

pits are magnetized in different directions, and there is no

~ possibility that the recording pits may weaken magnetic

force each other. As a result, the magnetic force of the

recording region becomes stable.
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is, vertical nmgnetization). Therefore, adjacent recording pits are __
magneti zed in different directions, and there is no possibility that the
recording pits may weaken magnetic force each other. As a result, the
magnetic force of the recording region becones stable. 84 2 9 DEC 2005
Still further, near field light exists only in a region between_the

em ssion end and the wavel ength of the light. Therefore, recordih@ D&EI2005
to be carried out with the detector being disposed extrenely in the

vicinity of the rdin medi um,_, ver, when information is recorded in
the magnetic reggf@i Mg theyemear lf’f?éH%\é\f‘é‘taﬂ(MiSdhnbbma%G'qglm is
provi ded (so-called first surface recording), the magnetic recording |ayer.

can be di dpetsedenl theremdssion deideind thervave H BfHE gt or mation is
recorded on the magnetic recording |ayer via the thick base plate. In the

f or egoi ng, g ein 1.C t he . et o; gpti.c di sk
accom"rt)dat’It‘algEilti‘%f‘otfr%src:éz}fbtgt‘;zj -lﬁ‘g’ngd%@eEEa‘éﬁgf%@mF&%@Sgﬁ‘r@%ﬁﬁ%ctﬂamver ,
the inforngat.ion,.recordjng nedium of the present invention can also be
applied t?%i%lddsﬂi%l@. extremelyiin the sicindtyeddhieoedcordidigrent s, t he
magneti c head is provided at the side of the magnetic |ayer,

medium. However, when information is recorded in the

magnetic recording layer at the side at which no base plate is

provided (so-called first surface recording), the magnetic

=
N
S’

recording layer can be disposed closer to the detector than a
case in which information is recorded on the magnetic
recording layer vié the thick base plate.

In the foregoing, there was described a case in which
the magneto-optic disk accommodated in the cartridge is
used as a commutative medium. However, the information
recording medium of the present invention can also be
applied to a hard disk.

Further, in the above-de_scribed. embodiments, the
magnetic head is provided at the side of the magnetic layer,
but in the case of light modﬁlafion recording, the magnetic
head may also be disposed at the back side of the disk.

Next, a description will be given of an information

recording medium manufactured by the manufacturing

method of the present invention. The information recording
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but in the case of |ight nodul ation recording, the magnetic head may al so
be di sposed at the back side of the disk. Next, a description will be given
of an information recording nmedi um manufactured by the nmanufacturing

met hod of the present invention. The information recording 85 2 9 DEC 2005

medi um 10 is, as described in the first enbodi nent (see Fig. 1A), 3@
shaped i nformati on recordi ng nedium having a center hole at the 2cht 2005
thereof. Further, the information recording nedium 10 may al so be a hard

di sk as descr,ibed jn. the second ephodinent. When the information recording
medi um i s BeRram fdis g lesretbeddny the st embedimentd sae Fig.

enbodi nent, conprised of a resin filmhaving flexibility for .the purpose

of avoi dildy, ealiskhshbiped ihfoimEtioh feeording rieahafi h’&x&i‘h%hﬁ head.
When the information recording nedium 10 is a hard disk, the Substrate 14

i oh nar aseeact P af Y citer HEROL S ELindT G e Bhatlpharc,

pol ycar bonat e ‘hase plate or carbon base plate. The thickness of such base
plate i s peeprdipgynediume k¥Qagayfalsn be 2 har@diskmas dedcribedpiref er abl y
in the range fromO0.3 to
the second embodiment.
When the information recording medium is a flexible
{5) disk, the substrate 14 is, as in the first embodiment,
) comprised of a resin film having flexibility for the purpose of
avoiding head shock at the time of coming in contact with the
head.
When the information recording medium 10 is a hard
disk, the substrate 14 is, as in the second embodiment,
comprised of material having a relatively high hardness, for
example, aluminum base plate, glass base plate,
polycarbonate base plate or carbon base plate. The
thickness of such base plate is preferably in the range from
0.2 to 2.0 mm, and more preferably in the range from 0.3 to
1.2 mm.
Next, a description will be given of the manufacturing
method of the present invention in which an information

recording medium is manufactured by preformatting the

magnetic recording layer 16 of the above-described
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1.2 mm Next, a description will be given of the manufacturing nethod of
the present invention in which an information recording nmediumis

manuf actured by preformatting the nagnetic recording |ayer '16-of the -
above-described 86 2 9 DEC 2005 information recording nedium As shown .in
Figs. 2A to 2C, magnetic transfer is a nethod in which a nmagnetized region
of a predeterm ned pattern is forned by nmagnetically transferri nngQr@rﬁUQms
master carrier 24 including a base' plate 26, which is conprised of

hon- magnet; and .has an uneven,pattern forpged thereon, and a

magnet i c |?38%%@5&%?%%“%@5#8@0rﬁégn%bpmrape 185- 2Mdte &3Ged on the

base plate 26, to the slave nedium 22 having a non- magnetized magnetic
recor di ng Tagaetic transfertisoal methddin whithea maengietieddr agion by
magnetic transfer will be specifically described hereinafter.” As shown in

Fig. 2A fdfrgtpred iy r ' i gB choagnetic force
acts in the dipr ect orﬁ%%?gaéég&rg?gggég%ié itg B%ﬁa%l{’;gl he sl ave medi um
22 in whi %h thﬁ ma%iet i zed}amagnet i C recqrdiﬁgg layer 16 in the state of
bei ng nottABGHEITIREIIromythe saster egerierdd imadwdingadbasel ubri cati ng
| ayer (not shown) are forned on the substrate 14
plate 26, which is comprised of non-magnetic material and
has an uneven pattern formed thereon, and a magnet.ic layer
28 comprised of a ferromagnetic material and formed on the
base plate 26, to the slave medium 22 having a non-
magnetized magnetic recording layer 16. The method for
forming the magnetized region by magnetic transfer will be °
specifically described hereinafter.

As shown in Fig. 24, first, a direct current magnetic -
field in which magnetic force acts in the direction indicated

by arrow A is applied to the slave medium 22 in which the

magnetized magnetic recording layer 16 in the state of being

. hY
p—

not magnetized, a protective layer (not shown), and a
lubricating layer (not shown) are formed on the substrate 14
in layers, and the magnetic recordiﬁg layer 16 of the slave
medium 22 is excited in the direction indicated by arrow A
(initial magnetization). The magnetic recording layer 16 is
subjected to initial magnetization so as to entirely become a

magnetized region 16A.

87



in layers, and the magnetic recording |ayer 16 of the slave nedium22 is
excited in the direction indicated by arrow A (initial magnetization)

The magnetic recording layer 16 is subjected to initial magnetization so
as to entirely becone a nagnetized region 16A. 87 2 9 DEC 2005 Next, as

shown in Fig. 2B, with the master carrier 24 being made in closel ﬁfct
with the initially magnetized slave nedium 22, a direct current ZB@ '(2005

field or an alternate current bias magnetic field, flowing in the
direction indicgted by afrow B, s a ied,. as the transfer nagnetic
field, to the slclg\%‘gm?)él ﬁf?’P%@ 18 Fségu 3, with TRAStEx cazrier nmagnet i c
field indicated by arrow B is applied to corresponding portions of the

magnet i ¢ beingdimadedyecldsely comtactowitbothieninii£lty it @Mgededi um 22
and the magnetic |ayer 28 contact each other. The magnetization of the

cor r espondi fde Rpleldi Hhg I il .eghons_16B are forned
in the magnet?ze rlgg?oggiﬁ.ﬁ?g@gCﬁ?ggl%%%ﬁgﬂgi@ﬁ-p%roéff Bvat ti ng of the
sl ave madiT 22 can be perfornmed. As, the base plate 26 of the master

carri er 28/ 1&Nats curgenthias magaetiohigiddfllowmampdhedintéetion i ng

technique, which will be described later, is preferably used.

indicated by arrow B, is applied, as the transfer magnetic

field, to the slave medium. As a result, as shown in Fig. 2C,

(D the magnetic field indicated by arrow B is applied to
corresponding portions of the magnetic recording layer 16
from a portion in which the slave medium 22 and the

magnetic layer 28 contact each other. The magnetization of

the corrésponding portions is reversed and magnetized
regions 16B are formed in th¢' magnetized region 16A. As a
result, precision preformatting of the slave medium 22 can
be performed.

As the base platé 26 of the master carrier 24, a
patterned. base plate produced by stamper manufacturing
technique, which will be described later, is preferably used.
When the base plate is produced 5y stamper manufacturing
technique, the base plate 26 may be made of nickel, magnetic
metal containing nickel as the main component, or non-
magnetic material. Further, a base plate made of synthetic

resin may also be produced by injection molding using a die
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When the base plate is produced by stanmper manufacturing technique, the
base plate 26 maybe made of nickel, magnetic netal containing nickel as
t he mai n conponent, or non- nagnetic material. Further, a base plate nmade-
of synthetic resin may al so be produced by injection nolding using a die

88 2 9 DEC 2005 forned of netal -material containing nickel. n?yﬁﬁa
pl ate made of synthetic resin is produced by injection nolding, 2005
preferable that. the surface thereof may be snoothened due to burr being
renmoved b)f pol i sh treatment. Further, when the base

var nkshe t r eat.nent
plate 26 {&F %‘g %%lamﬁ:ﬁ%t‘%l Fapy ?é&ﬂlgri'lkféﬁﬂod%Qa thebasei conduct or

producti on process as the base plate 26,'a plate-shaped nenber having a

smoot h suplate mate ofpsynthetic resin isgarvdueedebyinjectldPy such as
silicon, quartz plate, glass or alum num ceram cCS, synt hetic resin or the

e s Rl %ﬁﬁi?@%@%ﬂ@”ﬁ%ﬁ%@%r@? LRy HE T

form ng process be described later. A non- magnetlc substrate
| ayer is @ ‘P@FBEW‘-‘({)M &@cbubhbﬁhagsmmmcbbytmmmtpéatmé’ﬁtf or the
purpose of formng magnetic anisotropy in the magnetic |ayer 28. When t he

or polish treatment.
Further, when the base plate 26 is produced by a

) photo-fabrication method used in a semiconductor
~ production process, as the base plate 26, a plate-shaped
member having a smooth surface and comprised of non-
magnetic metal or alloy such as silicon, quartz plate, glass or
aluminum, ceramics, synthetic resin or the like is used,
which plate-shaped member has a resistance to a processing
environment such as the temperature in an etching process
or a film forming process, which will be described later.

Alnon-magnetic substrgtc layer is preferably provided
on the sur_face of the base plate 26 for the purpose of forming
magnetic anisotropy in the magnetic layer 28. ‘When the
substrate layer is provided, it is necéssary that the crystal
structure and lattice constant of the substrate layer be the
same as those of the magnetic layer. Examples of material of

the substrate layer include Cr, CrTi, CoCr, CrTa, CrMo, NiAl

and Ru. The substrate layer can be formed by forming a film
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substrate layer is provided, it is necessary that the crystal structure

and lattice constant of the substrate |ayer be the same as those of the
magnetic | ayer. Exanples of material of the substrate |ayer.include Cr,
CrTi, CoCr, O Ta, M, N A and Ru. The substrate |layer can be formed by -
formng a film89 2 9 DEC 2005 from such material using ‘sputtering. A = -
ferromagnetic material having a |arge magnetic flux density, for Zegangbe?(ms
cobalt, iron, nickel or alloys thereof can be used for the nagnetic |aye

28. Specific exanples of the material include Co, CoN Zr, CoNbTaZr, Fe,
FeCo, Fecdmpm sushvmatesiabusifgAspuedring N and Ni Fe. Anong them  FeCo
and FeCoNi are particularly preferable. The thickness of the nmagnetic

| ayer 28isinte,?-@gﬁ | ly. | gq.t he range
from30 to 500 nlr?ﬁ féI t gkﬁgrﬁ%&%ggﬁ%%%gl?%%gapéegglgégﬁﬁél‘# Zg%f{ution
deteriorak:gs. ?I'heJrrateriaI used ff}% the magnetic |layer 28 preferably has a
| arge magrftPEl JOTfXAMBIE, cohaE, ixom, magkel ps eysdhesgplazanhe slave
medi um for exanmple, in the case of horizontal magnetization, horizontal
magneti ¢ ¢ sxedfprithe mhgwetiaddyer 28e Speeifit eeafipils BRI | zat i on,

vertical nmagnetic anisotropy is shown. The material used for the nagnetic
layer 28 phakefAl inbATAE'ES, EUNEZL CCUNBIAA, FE, FeCo, FeCoNi,
| FeNiMo, FeAlsi, FeAl, FeTaN, Ni and NiFe. Among them,

(_‘) FeCo and FeCoNi are particularly preferable. The thickness
of the magnetic layer 28 is in the range from 20 to 1000 nm,
and preferably in the range from 30 to 500 nm. If the
thickness is too large, recording resolution deteriorates.

The mgtérial used for the rﬁagnetic layer 28 preferably
has a large magnetic flux density and the same magnetic
anisotropy as the slave medium, for example, in the case of
horizontal magnetization, horizontal magnetic anisotropy is
shown; and in the case of vertical magnetization, vertical
magnetic anisotropy is shown. The material used for the
magnetic layer 28 preferably has fine magnetic grains or an
amorphous structure.

A protective film is preferably formed oﬂ the surface of
the magnetic layer 28 for the purpose of alleviating damage

to the magnetic layer, for example, cutting caused by

friction. The protective film may also be formed in such a
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anor phous structure. A protective filmis preferably fornmed on the surface~
of the magnetic layer 28 for the purpose of alleviating danage to the
magnetic | ayer, for exanple, cutting caused by friction. The protective
firlmmy also be formed in such a 90 2 9 DEC 2005 nmanner that a carbon
protective filmhaving a graphite structure or a dianond-like Sstpucture is
subjected to plasma CVD with carbon containing conpound, for ex n&)IQEC 2005
al kane such as nethane, ethane, propane or butane, al kene such as

et hyl ene or propylene, or alkyne-such_ as acetylene, being used as. raw

mat eri al . mﬁ%m% tg&ée% RNy RO testivg filmy d1aving aggraphitet o 400 V is
applied to the base plate. It is preferable that the thickness of the

carbon prsteacitueefor & diamiohd Heke agedtie® s §b38ched t6U%I alt s
nore preferable that a lubricating agent is added”to the. ‘tarbon.

protectiv | e ricating_agent is.added, it is.possible to
prevent dg:t\épl %P&%&éﬂdﬂ‘#ﬁgﬂqm Egﬁggg%df f?EFFﬁF’\QﬁSn alKaNGmst er
carrier and the slave medi um contact each other. Further, in order that the
mast er caftich asnmethaneaethams)i propeneee beitasst yalleemersach as t h each
other, a nethod is preferable, wherein they are pressurized fromthe
non- magneethylefiecsr propyend) & Wkyd BURLE a¥ 4ctylene, being

used as raw material. In this case, desirably, a negative
(_:) voltage of 50 to 400 V is applied to the base plate. It is

preferable that the thickness of the carbon protective film is

in the range from 5 to 30 nm. Further, it is more preferable

that a lubricating agent is added. to the carbon protective
film. When the lubricating agent is added, it is possible to
prevent deterioration of durability caused by friction when
fhe rﬁaster carrier and the slave medium contact each other.

Further, in order that the master carrier and the slave
medium be made closely in contact with each other, a
method is preferable, wherein they are pressurized from the
non-magnetic member such as an aluminum plate via a
rubber plate. Pdfticularly, it is effective to use a method in
which air interposed between the master carrier and the
slave medium overlapping with each other, is drawn in by |
suction in under reduced pressure. The positional

relationship between the master carrier and the slave
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rubber plate. Particularly, it is effective to use a nethod in which air .

I nt erposed between the nmaster carrier and the
is drawn in by suction in under reduced pressure.
rel ati onship between the master carrier and the slave 91 2 9
may be set such that one o

wi th each ot her,
posi ti onal
DEC 2005 nediumat the tinme of transfer
two-may be di sposed at the upper side and the other may be'disp3§¥
\ The master carrier 24 can be produced by photo- fabrication
using a resist._nmask ﬁr stanggr manuf acturing technique used in formation
ths | transier maghe sgtrswchathak ome afhed
24 using

| ower si de.

of the baZBCHIME 3f
draw ngs, a o At ech e 2
the stanphe two d dishesed i .y | be

) 0o dngostd et hbote SREALRILBHERATES, ,

Bme

an exanple of a nethod for producing the master carrier

hereinafter. First, as shown in Fig.

spin coati er nuf acf uring disk 70 having a snooth surface.
b%gdggbgfgﬁ‘;)%?b e&({fﬁg; Slﬁi%i tive type resist or negative type

The phot oresi

resi st.

st anper - manuf a

exanpl e,

O

As shovvn,ni n Fig. 15, the photoresist 72 forned on the
ct Thenmasfieskcaories 24r aanabegpnriduicedoby phatbl (for
| aser |ight) nodul ated in accordance with preformat.informtion

fabrication using a resist mask, or stamper manufacturing
technique used in formation of the base plate of an optical
disk. Referring now to the attached drawings, an example of
a method for producing the master carrier 24 using the
stamper manufacturing technique will be specifically

described hereinafter.

First, as shown in Fig. 14A, a photoresist 72 is applied -

by spin ;oating onto a stamper-manufacturing disk 70
having a smooth surface. The photoresist 72 may be either
positive type resist or negative type resist. As shown in Fig.
15, the photoresist 72 formed oﬁ the stamper-manﬁfacturing
d;‘sk 70 is irradiated with light beam L (for example, laser
light) modulated in accordance with preformat information
while the disk is being rotated, thereby allowing exposure of
the photoresist 72 to the light beam. When the exposed
photoresist 72 is developed, as shown in Fig. 14B, an original
plate 74 with an unevenness pattern corresponding to the

preformat information formed thereon, is obtained. That is,
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while the disk is being rotated, thereby all ow ng exposure of the
photoresist 72 to the |ight beam Wen the exposed photoresist 72 is

devel oped, as shown in Fig. 14B, an original plate 74 with an unevenness
pattern corresponding to the preformat information fornmed thereon, is .
obtained. That is, 92 29 DEC 2005 the original plate 74 has t-he unevenness
pattern fornmed thereon, which corresponds to one of the magneti-ze&'g 6n2005
16A and the nmagnetized region 16B forned concentrically or spirally around
the center,of the disk, as $7hown in Figs. 1Ato 1 C. As shown in Fig. 14C

a thin si |tbsr054am@el Plats 7Ashas therwpevemness patterm formed ori gi nal

plate 74, and thereafter, the original plate 74 is used as a nother die,

and a net gherpbai,ewid¢hngozrespeaidy b"ede! '%@Eﬁﬁﬁg%éﬁfé%g%{he et al

el ectrocasting using nickel or”the |ike as deposit
et o car TR id HE aRARIALE Teginhn{F FogneueonenBtaicalr@Es pat t ern
of the original plate 74 is reverse-transferred to the surface of the base
pl ate 26. SRiralywmround gheladntenef thendisk asaykowaBifn Figel BA tat film
made of magnetic material by sputtering, vacuum

1C.

As shown in Fig. 14C, a thin silver-plated layer 76 is

formed on the surface of the original plate 74, and thereafter,

the original plate 74 is used as a mother die, and a metal

plate having a prcdetermined thickness is formed by

electrocasting using nickel or the like as de.posit metal.
“When the metal plate is removed from the original plate 74,

the base plate 26 of the master carrier 24 is obtained as

shown in Fig. 14D. The unevenness pattern of the original

plate 74 is reverse-transferred to the surface of the base

plate 26.

As shown in Fig. 14E, the magnetic layer 28 formed as

a film made of magnetic material by sputtering, vacuum -

.deposition, plating or the like is provided on the entire

surface of the base plate 26 having the unevenness pattern

formed thereon, and the master carrier 24 is thereby

completed.

As described above, the manufacturing method of an
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deposition, plating or the like is provided on the entire surface of the
base plate 26 having the unevenness pattern forned-thereon, and the naster
carrier 24 is thereby conpleted. As described above, the nanufacturing

met hod of an 93 2 9 DEC 2005 information recording nedium according to
the present invention is provided in such a manner that the magnetic
recording layer is entirely magnetized in a predetermined direct?dh DELQI0S

the magnetic |ayer of the disk-shaped master carrier formed concentrically”

or spiral I.h!aroun t he cent.er of he disk is nade in close contact with
‘the magnet'fXOFERHAgECPEFIRE nadidimnaceanding tocthe presemti um and a
magnetic field in which magnetic force acts in the direction different

from the pnowsttion iwgravided im SuchMhAdd thEt BANShhENRCOrding
| ayer via the magnetic |layer to reverse the direction 1n Ich the portion

of the ma 35 | I Lth_ _which the magnetic | ayer is made in
cl ose con?g?{drﬁgh%ﬁgﬁéﬁ?szgg?/ﬁ%ﬁ& Sﬂﬁgﬁ‘lqtb@ﬁién d&ﬁfﬁﬁﬁ%’fmnFﬁe
i nformati o recording medium That is, a |arge amount of information can

be. transfEIFEHAganskthenmagyetisplayen of therdgslet shapeddindaseet he-

magneti c FECOI:di ng layer via the magnetic |layer of the master carrier, and
pr ef or mat -carrier fogmeah cotr ait¥ally or spirally around the center of

the disk is made in close contact with the magnetic recording
() layer of the information recording medium, and a magnetic
) field in which magnetic force acts in the direction different

from the predetermined direction is applied to the magnetic
recording layer via the magnetic layer to reverse the direction
in which the portion of the magnetic recording layer with
which the magnetic layer is made in ¢lose contéct is
magnetized, thereby allowing production of the information
recording medium. That is, a large amount of informaﬁ_on
can be transferrcd together only by applying the inagnetic
field to the magnetic recording layer via the magnetic layer of
the master carrier, and preformat-recording can be achieved
in an extremely short time. A;e. a result, excellent
productivity is obtained.

Further, static recording can be carried out without
chapging the relative positions of the ﬁaster carrier and the

information recording medium. Therefore, precision
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in an extrenely short tinme. As a result, excellent productivity is

obt ai ned. Further, static recording can be carried out w thout changing

the relative positions of the master carrier and the information recording
medi um Therefore, precision 94 2 9 bEC 2005 preformat-recordi ng can be
carried out. Mreover, since a ferromagnet pattern is magneticallyZ § DEC‘mM5
excited, a magnetic flux converges at an end of the pattern, and magnetic
field strength higher than or equal to the magnetic field to be applied is
realized. Additionally, the nmagnitude of the magnetic field can be

adj ust ed [RFEAOTmatIEcOdingican be eaprieddoutt ernal |y, and is not nuch

I nfl uenced by anti-magnetic force of the recording nedium itself. In the

[ nf or mat] on 1 ecMbrabvEi HRCBBUAT LM SEncbbd HE A RONBRSFIAG),

manuf act uri ng nmet hod, the nagnetic reco ayer s
tracki ng a netized regi ons magneti zed i.n advance in different.
directi on§§§35é‘§1 E%P'ﬂ%gg I%W%dﬂwvﬁrsq"i atangnd; ‘Pé&hﬁdﬂab‘fﬁﬂ},) t he

di sk. Therefore, based on the difference in the directions in which the
magnet i ze@nbgnagnetic fialhatrength highenghamobequeifws the. Tracking is
thus perfornmed based on the

magnetic field to be applied is realized. Additionally, the

magnitude of the magnetic field can be adjusted by a

magqetic field to be applied externally, and is not much

influenced by anti-magnetic force of the recording medium

itself.

. In the information recording mediﬁm manufactured
by the above-described manufaéturing method, the magnetic
reco.rding layer is magnetized for tracking such that
magnetized regions magnetized in advance in different .
directions are alternately arranged in the radial direction of
the disk. Therefore, based on the difference in the directions
in which the magnetized regions are magnetized, tracking
can be performed. Tracking is fhus performed based on the
difference in the directions in which the magnetized regions
are magnetized, and therefore, it is not necessary to form
unevenness on the surface of the medium. Even when the
detector is disposed extremely in the vicinity of the recording

medium, stable running or flying state of the head can be
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difference i'n the directions in which the nmagnetized regions are -

magneti zed, and therefore, it is not necessary to form unevenness on the

surface of the medium Even when the detector is disposed extrenmely in the

vircinity of the recording nedium stable running or flying state.of the....

head can be 95 29 DEC 2005 realized. Further, the magnetic recording |ayer

is in advance. imagnetized for tracking concentrically or spiralbg aDEﬁQﬂms

the center of the di-sk, and therefore, tracking can be continuo Py

per f or med, d accurate tracking servo can be perfornmed, thereby resulting
fRlipRe

in recordif Teproducing of a-signal at a favorable S/N. Moreover,

i nformation is Orecorded in the nagneti zed regi on nagneti zed previously

for tracking. TRareherg thiel msgnesid bé@o?&iﬂ@%Q‘é9@E i's® %‘i\%ﬂb@ the
recordi ng capacity caused by an’increase in the area of the servo region.

Particul a tiz reqi on_..bei ng_rmagneti zed i,n .t he
directi onﬂéégggrﬁlz%glféng gﬁﬁf& rbqallxéardggk{aﬁfxargqungme
possibility that the nagnetized regions, which are disposed such that .
adj acent ceajesnefl the diﬁgﬁeahzb@hbne&fé,etmkﬂig eari bes and al ternately
arranged in the radial direction of the disk, my weaken

continuously performed, and accurate tracking servo can be

performed, thereby resulting in recording and reproducing of
a signal at a. favorable S/N. Moreover, information is
recorded in the magnetized region previously magnetized for
tracking. Therefore, it is possible to prevent reduction in the
recording capacity caused by an increase in the area of the
servo region. Particularly, due to the magnetized region
being magnetizt_:d in the direction perpendicular to the
lsurface of the disk, there is no possibility that the
magnetized regions, which are disposed such that adjacent
regions are magnetized in different directions and alternately
arranged in the radial direction of the disk, may weaken
magnetic force one another. As a result, the magnetic force.
of each magnetized region becoﬁes stable.

Moreover, tracking can be performed based on the
difference in the directions in which the magnetized regions
are magnetized. Therefore, it is not necessary to form

unevenness on the disk-shaped smooth base plate. Even
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magnetic force one another. As a result, the nmagnetic force. of each )
magneti zed regi on becones stable. Mreover, tracking can be perforned based
on the difference in the directions in which the magneti zed regions are
magneti zed. Therefore, it is not necessary to form unevenness on the <

di sk-shaped snooth base plate. Even 96 29 DEC 2005 when the det e?tg)rDEg 2605
di sposed extrenely in the vicinity of the recording nediumas in the '
next - generation high density recording systemutilizing near field light,

stabl e rug{r}i‘nﬂ @{ flyi ng state of the head can, be realized. The
i nf or mat i SNFBHG AL ds SrsRosed esdasmelshin thieovidiaitpofdirect in
that tracking servo can be accurately perfornmed. Further, the nethod for

recor di ngreadrdingrmédiuig &srirathienhekttiéQera 6o ﬂigﬂ Hﬁﬁisﬁ’(y according
to the present invention has an effect in that by carTying ou at | east

one of i | ' roduct i.gn il ccurately carrying

out trac E?%gogggl\?gdéi%ggﬁg?%% ?&(ﬁ{r ﬁ&g‘éﬂh%ﬁgf Sgabf‘aﬁan%méw carried

out at a favorable. S/N. Further, the information recording nediumof the

present i HARE statenef theehiead dan thearealizeld.ng servo can be accurately

performed, and even when the detector is disposed extremely in the

vicinity of the Tig€eihdorthdHeért/ Fecording medium of the present

invention has an effect in that tracking servo can be -

o accurately performed. Further, the method for recording and
reproducing for an information recording medium according
to the present invention has an effect in that by carrying out

at least one of image recording and image reproduction while
accurately carrying out tracking servo, recording and
' reproducing of a signal can be carried out at a favorable S/N.
Further, the information recording medium of the
present invention has an effect in that tracking servo can be
accurately performed, and even whén the detectc;r is
disposed extremely in the vii:inity' of the recording medium,
stable running or flying state of the head becomes possible.
Moreover, the maanacturing method of an
information recording medium .according to tHe present
invention has an effect in that an information recording
fnedium which allows accurate tracking servo can be

manufactured precisely in a short time.
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stable running or flying state of the head becones possible. Mreover, the
manuf acturing nmethod of an information recordi ng nmedirdim&according to the
present invention has an effect in that an information recording nedium
whi ch all ows accurate tracking servo. can be nmanufactured precisely-i-n a
short tinme. 97 y. 9 DEC 2005 WHAT IS CLAIMED IS: 1. An information '
recordi ng medium conprising a substrate di sposed thereon a magn& AcDEC 2005
recording layer for nagnetically recording information, wherein the

magneti c r.di aver is in advance magnetized concentrically or
spirally gﬁ%ﬁ‘nﬂ IggéngMéﬁ IS: disk for tracki ng and is disposed in such a
manner that rmagnetized regions magnetized in different directions are

al ternat ely arr xgechforngatiosh gécgh-aeﬁgi ﬁfbdﬁ&lﬁlh@%ﬂ‘h#ﬁsiﬁg_ 4n information
e di

recordi ng medi um according to claim 1, wherein t rections in which the
‘magneti ze ' [e. eti.zed for tracking are. perpendicular to a
surf ace o%lbﬁllggggs(&g%psﬁqﬁﬁfsp&ﬁ Hhagé\eiircdr%g%&ff& ¥E&EAXHing to claim
1, wherein the substrate is _disk-shaped, flexible and non- magnetic.
magnetically recording information,
whierein the magnetic recording layer is in advance

magnetized concentrically or spirally around a center of a

disk for tracking and is disposed in such a manner that

O

magnetized regions magnetized in different directions are

alternately arranged in a radial direction of the disk.

2. An information recording medium according to claim
1, wherein the directions in which the magnetized regions

are magnetized for tracking are perpendicular to a surface of

the disk.

3. An information recording medium according to claim
1, wherein the substrate is disk-shaped, flexible and non-

magnetic.

4. An information recording medium according to claim
1, wherein discrete servo fields are in advance magnetically

recorded in the magnetic recording layer.

98



4. An information recording nmedjumaccording to claim 1, wherein discrete-
servo fields are in advance nagnetically recorded in the nmagnetic
recording layer. 98 2.9 DEC 2005 S. An information recordi ng nedi um
according to claim1l1, wherein the nagnetized regions are each forimed so as

to neander at a fixed frequency. 6. An information recording nmedi u§n 3
according to claim 1, wherein a magnetized regi on magneti zed in 2 DEC 2005
- predetermined direction is wider than a nmagneti zed region nagnetized in a
direction which is different fromthe predetermined direction. 7. A nethod
for recording and reproducing for an information recording nmedium in

whi ch the information recording nedi umconprising a substrate di sposed

thereon &.magneArcinforandition! eacdrditig nRdNE Gdd di%g'tgiél&im.
informati on, the magnetic recording |ayer being in advan magneti zed

concentri cgl SPL gl nd .a center of a_ disk for,tracking and

bei ng di splgséévgl%]elglughgmgﬁ@ﬂa{eg%ﬁ(?triezﬁﬂcge RS89 Eitd in
different directions are alternately arranged in a radial direction of the
di sk, is dBeandenmbra Jixgd frgquensy. one of recording 'and reproduci ng

6. " An information recording medium according to claim
C 1, wherein a magnetized region magnetized in a
predetermined direction is wider than a magnetized region

magnetized in a direction which is different from the

predetermined direction.

7. A method for recording and reproducing for.an
information recording medium, in which the information |
recording medium comprising a substrate disposed thereon
a magnetic reéording layer for magnetically recording
infbrmatiqn, the magnetic recording layer being in advance
magnetized concentrically or spirally around a center of a
disk for tracking and being disposed in such a manner that
magnetized regions magnetized in different directions are
alternately arranged in a radial direction of the disk, is used,
comprising:

at least one of recording and reproduciﬁg

99



99 2 9 DEC 2005 information, while perform ng tracking based on a
difference in the directions in which the magnetized regions, of the-—:-
magnetic recording |layer are magnetized. 8. A nethod for recording and
reproducing for an information recordi ng nedi um accordi ng—to claim?7,

wherein the magnetized regions are irradiated wth linearly polar rz%%gg\-
light, a direction in which the plane of polarization of refl ect2d Wi 05

rotates corresponding to the difference in the directions in which the

magneti ze ' r tized i.s etected, and the tracking is

pr ef or nedqggggﬁlﬁo?‘hgnﬂg%n g’(,cfi‘armlp&ﬁiacﬁ“ﬂg based omeapidference

pol ari zation of the reflected light rotates. 9. A nmethod for recording and
repr oduci AB the digectigns int wWivicte ¢ hedimagmetized pegivels nef €1ge cl ai m 8,
wherein the linearly polarized light is near field light. 10. A nethod for

recor di ngmagnréqpéq@@@rmn{%o%% dggﬁgér’%%ﬁgg%ﬁcordi ng nmedi um according to

claim7, wherein the trac sing a three-beam nethod in
which directions in which the planes of polarization of 100 29 DEC 2005

8. A method for recording and reproducing for an
information recording medium according to claim 7, wherein
(\ the magnetized regions are irradiated with linearly polarized
ad light, a direction in which ;che plane of polarization of

reflected light rotates corresponding to the difference in the
directions in which the.magnetized regions are magnetized is
detected, and the tracking is preformed based on the
detected direction in which the plane of polarization of the

reflected light rotates.

9. A method for recording and reproducing for an
information recording medium according to claim 8, wherein

the linearly polarized light is near field light.

10. A method for recording and reproducing for an
information recording medium according to claim 7, wherein
the tracking is performed by using a three-beam method in

which directions in which the planes of polarization of
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reflected lights of two tracking beans rotate are detected
the two detected values are conpared. 11. Anethod for re
reproduci ng for an information recording nedium in which
recordi ng nmedi um conprising a substrate di sposed thereon

recording |layer for magnetically recording information, t
recordi ng | ayer being in advance nmagnetized concentrical

around a center of a disk for tracking and being di sposed

respectively and
cording and

the i nformation
a magnetic

he nmagnet

0eornong: &IpEC 2005

in such a nmanner

‘ _ _ tracking and being disposed in !
ol Lor nat e T e MU oF R hraGking Bsnes Totateiare deteciadscrete servo

fields being in advance ma%net ically recorded in the nagn

| ayer, is Tgs@ectyvaly asidd

etic recording

eatwhbedeteoted ofaluesoade neomphedr oduci ng

information, while performng tracking based on a différence in the

directions in which the nmagneti zed regi ons of the magnetic

recordi ng | ayer

are magneti zed; and perform ng sector servo based on the discretely

for recording and repr

oducing for an

recorded VO fiAeI ds., 12.. A netho
101 2 9 2005 F’rﬁ%ﬁqétf%rrm g gnr aeproducing for tar i nf or mati on

recordi ng nmedi um conprising a substr at e di sposed thereon
information recording medium, in which the inform

recording medium comprising a substrate disposed

ation

thereon

a magnetic recording layer for magnetically recording

O

information, the magnetic recording layer being in advance

magnetized concentrically or spirally around a center of a

disk for tracking and being disposed in such a man

ner that

magnetized regions magnetized in different directions are

alternately arranged in a radial direction of the disk, and’

discrete servo fields being in advance magnetically recorded

in the magnetic recording layer, is used, comprising:

at least one of recording and reproducing info

rmation,

‘Wwhile performing tracking based on a difference in the

directions in which the magnetized regions of the magnetic

recording layer are magnetized; and

performing sector servo based on the discretely

recorded servo fields.

12. A method for recording and reproducing for an
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a magnetic recording |ayer for magnetically recording information, the——
magneti c recording |ayer being in advance magnetized concentrically or
spirally around a center of a disk for tracking and bei ng disposed in such
a manner that rmagneti zed regions nagnetized in different directions are
alternately arranged in a radial direction of the disk, and the magnetized-
regions being each forned so as to neander at a fixed frequency, ﬁgngFdzws
conprising: at |least one of recording and reproducing information, Ile

performn ' based gn a diff.erence in the  directions in which the
nmagnet i zegn?é%{slg& T ?ﬁgr aéﬁge?]ieéﬂ%edpdw CtIE’ai‘rBF H}fgrm%ﬂ zed; and
generating at | east one of a cl-ock signal and an address signal based on

the frequ&geprdinghmedinm coagpeisingl ar sybwtratealidposeBthéreeihod for
recordi ng and reproducing for an information recording nmediumaccording to

claim7, . ehii2bAetidrREBHI AR 15 Wy | zed regions. 102 2
o DEC 2008 HasneticTich a?éira%r%@%‘3%%&?&&#@&33%4@?& i nf or mati on
recordi ng. ngdi um accor%g{}to claim7, wherein information is recorded in
t he mgnefﬁmpﬂnst agrRstip Fecording larembeingtimadvamem or a
magnetic nodul ati on
magnetized concentrically or spirally around a center of a
disk for tracking and being disposed in such a manner that
magnetized regions magnetized in different directions are
alternately arranged in a radial direction of the disk, and the
magnetized regions being each formed so as to meander at a
fixed frequency, is used, comprising:
at least one of recording and reproducing information,
while performing tracking based on a difference in the
~ directions in which the magnetized regions of the magnetic
recording layer are magnetized; and
generating at least one of a clock signal and an

address signal based on the frequency at which the

magnetized regions meander.
13. A method for recording and reproducing for an

information recording medium according to claim 7, wherein

information is recorded in the magnetized regions.
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system ..1S. A nethod for recordi ng and reproducing for an O informatiqn

recordi ng medi um according to claim7, wherein information is magnefically
recorded in such a manner in which the nmagnetized regions of the nagnetic
recording layer are irradiated with near field .light and a portion '
irradiated with the near field light is heated to a substanti al g);gim*ﬁ
tenperature, and a magnetic field having a predetermned directi t 2895
is applied to the portion froma nagnetic head. 16. A nethod for recording
and repr.ociuci ng for an information recordi ng mediumaccording to claim?7,
wherein ilffor neﬁimﬁth@dﬁgnmwdmgr andr deproduying foagant i zed region
magneti zed in a predetermned direction. IT A nethod for recordi ng and

iz ! ! . !
"epr oduc ifdhonleds dirkken 2N WHCH AR EREIAY PnIRAM

according to claim16, wherein the magnetiz

pr edet er m i_rection_is w,der.than a nmagnetized region magnetized in a
G rect  on TR AtER R Er EATUPRGn the MABRELICER FeBians &1 IninEs. A

met hod for recording and reproducing for an information recording medium
accor di ngone of & hightt modulation system or a magnetic modulation

system.

() 13, A method for recording and reproducing for an
i information recording medium according to claifn 7, wherein
information is magnetically recorded in such a manner in
which the magnetized regions of the magnetic recording layer
are irradiated with near field light and a portion irradiated
- with the near field light is heated to a substantial Curie
temperature, and a magnetic field having a predetermined

direction thereof is applied to the portion from a magnetic

head.

\,
o

16. A method for recording and reproducing for an
information recording medium according to claim 7, wherein
information is magnetically recorded only in magnetized

region magnetized in a predetermined direction.

17. A method for recording and reproducing for an
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wherein the nmagnetized regi on magnetized in the predetermned direction is
‘divided into a plurality of tracks and information is recorded thereon.
19. A nmethod for recording and reproducing for an information recording
medi um according to claim 10, wherein the magnetized regions are
irradiated with linearly polarized light, a direction in which the plane
of polarization of reflected light rotates corresponding to the &1&03@12&05
in the directions in which the magnetized regions are nagnetized is -
detected, ,anpd information recorded . in the nmagnetized regions is read based
on the detBlPFRUIPBIceRTAInE iRCsHiUneaprording tootkaimal6pn of the
reflected light rotates. 104 2 9 DEC x' 005 20. A nethod for recording and

repr oduci mghépeiranthienfroa ghleitided Q@gﬁghn&d?‘géﬂ%acﬁgrt@{@g to claim?7,
e

wherein electric current is made generat ue to nmagneti sm of the

magneti ze | | ectronmagnetic,induction, a direction .in which the
electric lﬁcﬁgggﬁ%&cﬁl‘e&gbﬁdﬁnﬂlgsrt n @ Magpeiized Iegioni r ect i ons
i n which the élmélegnetized regions are magnetized is detected, and

i nf or mat i hagBEIIZzRd inhatdireationewhich i=diffesens frepnodiused based on the
detected direction in which the electric current flows.

predetermined direction.

(\ 18. A method for recording and reproducing for an

) .

' information recording medium according to claim 16,
' wherein the magnetized region magnetized in the

predetermined direction is divided into a plurality of tracks

and information is recorded thereon.

19. A method for recording and reproducing for an
information recording medium according to claim 10,
wherein the magnetized regions are irradiated with linearly |
polarized light, a direction in which the plane of polarization
of reflected light rotates corresponding to the difference in
the directions in which .the magnetized regions are
magnetized is detectéd, and information recorded in the
magnetized regions is read based on the detected direction
in which the plane of polarization of the reflected light-

rotates.
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21. A nmethod for recording and reproducing for an information recording
medi um according to claim7, wherein electrical resistance is nade to
change due to nagneti smof the magnetized regions, and a changed anount of

t He el ectrical
magneti zed region is reproduced based on the detected

the electrical resistance,. 22. A nethod for recording and reprodu

an

i nformati on recordi ng nedium according to claim7, wherein

resistance is detected, and information recorded in
changed anoyn

at

t he

%iéﬁd.]oéﬁrfﬂﬂs

| east

one of recording and reproducing of information is 105 2 4 DEC 2005

carried out
| ayer and the magnetic head are nade cI ose to

t her ebet weh of Aongetteé@fothastordihg
i nformati on recordi ng nedi um accor di ng to ,

Pq"o'ﬂﬁéﬁ'f f a3y e age.

aim 1 erern the substrate

In such a manner that the surface of the magnetic recording
each other wwth a di stance

23. An

di sk- 24. f t di di di
o cl ai m 3t itor PEE G e ATy diiindifis Foclatm 15 MRERGIANG &

direction
each made®

O

RdFagrentis mesde germerntd dusitodnzignetism of the

g%ﬁzmagnet i zation for recording and reprodu0| ng information are

magnetized regions by electromagnetic induction, a direction

in which the electric current flows corresponding to the

differepce in the directions in which the magnetized regions

are magngtized is detected, and information recorded in the

. . - \
magnetized regions is reproduced based on the detected

- direction in which the electric current flows.

21. A method for recording and reproducing for an

. information recording medium according to claim 7, wherein

electrical resistance is made to change due to magnetism of

the magnetized regions, and a changed amount of the

electrical resistance is detected, and information recorded in

the magnetized region is reproduced based on the detected

changed amount of the electrical resistance,.

22, A method for recording and reproducing for an

information recording medium according to claim 7, wherein

at least one of recording and reproducing of information is
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25. An-information recording nmediumaccording to claim 23, wherein a
protective layer is formed on the nagnetic recording |ayer. 26. An .
i nformation recording medi um according to claim 25, wherein a lubricating-
fi'lmis formed on the protective layer. 106 2 9 D E C 2005 27. An -
information recordi ng nmedi um according to claim26, wherein a total
thi ckness of the protective layer and the lubricating filmis n@ or BEC<2005
than 100 nm 28. An infornmation recording nmediumaccording to claim 23, _
wherein a Leat .ve: i i s formed bet n the substrate and the magnetic
recor di ng clrag'%?& dz‘g)f:u&ng l?#p& %?Pwrrﬁ%%f&’ﬁg*%%%?é@%mag@%cm aim

23, wherein. the substrate is a flexible and non-nagnetic base plate. 30.

A met hod T8€orgapgdlaiermaand dheothagngtiohead aref nadé icloseer®r di ng nedi um
according to claim7, wherein information is magnetically recorded in such

a manner ieachMyittiert RetHeg B8 " ﬂ%?@ﬁe%e&ﬁ%ﬁ'@%é%&%gﬁ?{%? ﬂ Lﬁger

are irradiated with near field i ght and a portiion

near fiel;idﬁi,%pt is hegted to substantially Curie tenperature,
magnetic fiel A af?hg GIpFetiat ARYgrage.

and a

23. An information recording medium according to claim

1, wherein the substrate is disk-shaped and smooth.

24. An information recording medium according to claim

23, wherein a direction. of magnetization for tracking and a
direction of magnetization for recording and reproducing

information are each made perpendicular to the surface of

the disk.

25.  An information recording medium according to claim
23, wherein a protective layer is formed on the magnetic |

recording layer.
26. An information recording medium according to claim

25, wherein a lubricating film is formed on the protective

layer.
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direction thereof is applied to the portion froma magnetic head. 107 2 9
DE C 2005 31. A nethod for recording and reproducing for an information
recordi ng medi um according to claim30, wherein the predeterm ned '
di‘frection of the magnetic field is perpendicular to the surface of the

di sk. 32. A nethod for recording and reproducing for an i nfermatio —
recordi ng medi um according to claim30, wherein information is rzébﬂ&ébzmﬁ
t he magnetic recording | ayer by applying the magnetic field having the
predeterngged di n thereof, froma S|de of the magnetic recordlng

| ayer oppédite t nt qrzeat Jﬁmatr@cog:g{ ng meday gccosdang oy claim
reproducing for an information recordi ng nedi um according to cl ai m 30,

wher ei n, 26, wiereingactdtalfttgickmeys e ﬂ’f@ oteetiie] adid adié On

t hereof being applied fromthe nmagnetic hea to the gnetized regions of
t he magne a | i ght nmodul ated i n accordance
wth a re%%?é#%ﬁ?%@fﬁaé%gpéﬁ%%% {)h | zed regions to thereby

al l ow magnetic recording of information. 34. A nmethod for recording and
reproducing for an 108

28. An information recording medium according to claim
23, wherein a reflective film is formed between the substrate

and the magnetic recording layer.

29. An information recording medium according to claim

23, wherein the substrate is a flexible and non-magnetic

base plate.

30. A method for recording and reproducing for an
information recording medium according to claim 7, wherein

information is magnetically recorded in such a manner in

re Y
o

which the magnetized regions of the magnetic recording layer
are irradiated with near field light and a portion irradiated
with the near field light 1s heated to a substantially Curié
temperature, and a magnetic field having a predetermined

direction thereof is applied to the portion from a magnetic

head.
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2 9 DEC 2005 information recording nedium according to claim30, wherein,

with near field light being applied to the magnetized regions of-the -

magnetic recording |ayer, the magnetic field having the predeterm ned

direction thereof, which is nodulated in accordance with a recordirng

.signal, is applied to.the magnetized regions fromthe magnetic hezag bE -

t hereby allow nmagnetic recording of information. 35. A nethod fox C 2005

recordi ng and reproducing for an information recording nedium according to
cl ai m 30, 3.jr/\her ei,n_t b ffe plate is flexible and non-magnetic. 36. A

- method for 'ecoréiﬂbe eﬁrmré.@g@rnérrepirndummg for mxxor di ng nedi um

according to claim30, wherein information is recorded in such a manner

that the dnféormeatibnt hecavdm%imercﬁmhdgegof@ tanddihe 3@gnetic head are
nmoved close to each other with a distance theregbetween of ho greater than

100 nm 3 r ' a reproducing for an, inforpmation
recor di ngzﬂnggfg%&g@%obglégg?ggﬁglg%%ec fﬂi\'bpgithet magpgtis fieldsiser f or med
in such a manner that a 109 2 9 DEC 2005 reflective filmis forned between
the base PIRendirvlar teghe istirfacer of theldigk., and |ight reflected by the
surface of '

32. A méthod for recording and reproducing for an
(_) information recording medium according to claim éO,
el wherein information is récorded in the magnetic recording
layer by applying the magnétic field having the
predetermined direction thereof, from a side of the magnetic

recording layer opposite to the base plate.

33. A method for recording and reproducing for an
information recording medium according to claim 30,
‘wherein, with the magnetic field having the predetermined
direction thereof being applied from the magnetic head to the
magnetized regions of the magnetic recording layer, the near
field light modulated in accordance with a recording signal is
gpplied to the magnetized regions to thereby allow magnetic

recording of information.

34. A method for recording and reproducing for an
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the magnetic recording | ayer when near field light is applied to the L
I nformati on recording nediumand |ight transmtted through the nmagnetic
recording layer and reflected by the reflective filmare detected. 38. A
met hod for recording and reproducing for an information recording nmedium .. -
according to claim30, wherein information is recorded by dividing a
magnetized region nmagnetized in the predeternined direction ingog PDEC 2005
~plurality of tracks. 39. A nmethod of manufacturing an information recording
medi um the. nformation regording mediumconprising a magnetic recording
| ayer for ‘HAGHEERAM lch@Eé?‘l@gﬂQedlmr%ﬁcomﬂmgﬁ@ obajmet3@, r ecordi-ng | ayer
being in advance magnetized concentrically or spirally around the center

of a di swvhereim,av.*rithmeaﬁIﬁdlt’laltigm%@dg&g:cfﬂfi’ﬂé'l‘%%stﬁ@gﬁ%&i&%ﬁjzécf

different directions are alternately arrang In a radi Irection of the
di sk, saig¢ . risl he . of ., _magnetizing the eptire magnetic
recor di ng F yeﬁg%PyE1%%Bé&5€é8P§}%égF% ﬁb@ Hf’gg’éﬂ’&nﬁei@heri ng a
magnetic Layer of a disk-shaped master carrier to a surface of the:

magneti c k’@g‘ﬂﬂﬁ tae predetermined divectivmthereof dimigehieis um the mast er

carrier being
modulated in accordance with a recording signal, is applied
to the magnetized regions from the magnetic head to thereby

allow magnetic recording of information.

35. A method for recording and reproducing for an
information recording medium according to claim 30,

wherein the base plate is flexible and non-magnetic.

36. A method for recording and reproducing for an
information recording medium according to claim 30,

wherein information is recorded in such a manner that the

S

surface of the magnetic recording layer and the magnetic
head are moved close to each other with a distance .

therebetween of no greater than 100 nm.

37. A method for recording and reproducing fdr an
information recording medium according to claim 30,

wherein the tracking is performed in such a manner that a
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formed concentrically or spirally around a center of the disk and having

evenness pattern in which at |east convex ( . (
Tgne P and applying a magnetic field having a direction thereof

which is different fromthe predeterm ned direction, to the nagnetic
recording layer via the magnetic layer to thereby
direction of a portion of the nagnetlc

magnetic | ayer;

magneti c | ayer adheres. 111

reflective film is formed between the base plate and the
magnetic recording layer, and light reflected by the surface of
the magnetic recording layer when near field light is applied
to the information recording médium and light transmitted
fhrough the magnetic recording layer and reflected by the

reflective film are detected.

38. A method for recording and reprc.'aducin.g for an
information recording medium according to claim 30.,
wherein information is recorded by dividing a magnetized |
region magnetized in the predetérmined direction into a

plurality of tracks.

39. A method of manufacturing an information recording
medium, the information recording medium comprising a
magnetic recérding layer for magnetically recording
in"férmation, the magnetic recording layer being in advance

magnetized concentrically or spirally around the center of a

disk for tracking such that magnetized regions magnetized in

different directions are alternately arranged in a radial
direc_tion of the disk, said method comprising the steps of:

magnetizing the entire magnetic recording layer in a

110

reverse-a magnetiz
recording | ayer to -which h8

portions are covered by the

58c 2005
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predetermined direction;

adhering a magnetic layer of a disk-shaped master |
carrier to a surface of the magnetic recording layer of the
information recording medium, the master carrier being
formed concentrically or spirally around a center of the disk
and having an unevenness pattern in which at least convex
portions are covered by the magnetic layer; and

applying a magnetic field having a direction thereéf
which is different from the predetermined direction, to the

magnetic recording layer via the magnetic layer to thereby
reverse a magnetized direction of a portion of the magnetic

recording layer to which the magnetic layer adheres.

111



