, e3ef, GcJJKALp<MO6>0TOGYLf 25 OCT 2002 METHOD FOR MAGNETI C TRANSFER
BACKGROUND OF THE | NVENTION 5 The present invention relates tog2a§ mpo%ﬁﬂgor
t

magneti c transf erm,mmﬂmmmm &or transfer of a recording information
magneti c recordin ,, magneti c recordi ng/ reproducing apparatus of
| arge capacity and hi ghohecordi ng density. In particular, the invention

relates to a nethod 10 for nagnetic transfer to be used in the recording of
servo signal, address signal, other ordinary video signal, audio si

nal ,
data signal, etc. to a magnetic recordi ng medi um of |arge capai’mmmuﬁmmmmm
recordi ng density. Wth rapiNEHEORFORMACNEREC pPRANFEIR in t he
15 of digital inage, anmpbunt of information to be handl ed in personaissiee
conput ers and ot her devices has extensively increased. Because of the

i ncrease of the amount of in | trong denmands on a
magneti c recordi ng medi um mkgé%%% aérbgg}&cgéggﬁﬁgoﬁo record the 20
Informatign and Caq, Qe oyl i@%%%go‘?tréf’%%ecﬁﬂsé aANQLROY! £65 FIdEN time
for witing and readi'ng operations. In a hig é)en5|ty recordi ng- medi um such

as hard di sk @fadd¥dr RigOBe6B8k! ¥oi | ORMYsfl:Soel ¥PEBBEALHd G dRAM!iRY
medi um represented by ZIP (lonega Inc.), information 25 recording area has

narrower traclo GORRREiW rBcbhidd AR vl Sk ROWagREEDE| Yedbx@Ang/n oOr der
t hat magnetic head can scan over narrow track wi dth and signals can be
recorded or rsgssiicachgiappabhglis SHH\ Yatged caplact 8y nené Sissfly dezgi@ihgr m 1
density. In particular, the invention relates to a method
10 for magnetic transfer to be used in the recording of servo
signal, address signal, other ordinary video signal, audio
signal, data signal, etc. to a magnetic recording medium of
large capacity and high recording density.
With rapid development and progress in the utilization
15 of digital image, amount of information to be handled in
personal computers and other devices has extensively
increased. Because of the increase of the amount of
information, there are now strong demands on a magnetic
recording medium, which has larger capacity to record the
20 information and can be manufactured at low cost and
requires shorter time for writing and reading operations.
In a high density recording medium such as hard disk
or in a high density floppy disk type magnetic recording
medium represented by ZIP (Iomega Inc.), information
25 recording area has narrower track compared with the floppy
disk now commonly used. In order that magnetic head can
scan over narrow track width and signals can be recorded ox

reproduced with high S/N ratio, it is necessary to perform



2 5 OCT 2002 accurate scanning by the tracking servo technique. In a |arge
capacity magnetic recordi ng medium such as a hard disk or a renﬁv&tﬂ[é’l’tmgg
magneti ¢ recordi ng medi um servo signal for tracking or address information
signal, 5 reproduction clock signal, etc. are recorded with a certain
spaci ng between themw thin one turn of the disk. By reproducing these
signals with a given spacing, the nagnetic head accurately scans over a
track while GEKALG SRANRHRT 0t ithe (HECh380t PRV tepnIBIRY. It s
generally 10 practicedq that these signals .are recqrded on. the ghetic
recordi ng medi umith %a ﬁéﬁﬁeC?PFiﬁf%(ﬁéﬁﬂfﬁﬁﬁ F§&°rgia9dT U A1hESti e
when the magnetic di ng. nedi IS nufactured. Accurate posi.tioning is
required for%tﬁg&ﬁéggggiﬂﬁ %ﬁréﬂéqgﬁi%aggpgugﬁggggé%r%%?%ﬁ%}%% %%u?racking,
addr ess i nf OlglIc0R: §halakor IEAIAANY AN 2AACKs SL0PAa Bl difnbll S
respect, after the nagnetic recordi ng medi um | S |ncorporate§ rn a’'drive,
pref or mat 51 ecRipFHBAckEoRCEI WTRA dNa12 ERENCLEE ReAC-4a): 3l Gl 6brPRSATI ON
control using a 20 speci al - purpose servo recordi ng system However, in the
preformat recpading Bbthégnathdt G thSnS6hMOtErENGE | tIgIdiR%S | 8§ or mati on
signal, or reproduction clock signal by the magnetic head, nmuch tine is
required for repeognefingntiieseecarghalyg whitbr degitven pgrdamy,t khe25 recordi ng
with the magnetic head under strict position control using a

speci al - pur pgsgnegigohead orchiunp tpist sganal sverwa t tradie whideegbealging

requi renents on hi gher magnetic recaording density, the amount of_ signals to
be recorded E?db°°rfeStEEﬁ'?BﬂzxﬁﬁélﬁPePgrﬁhf heady dilkgirsIepRFakised, and

t hi that still ti [ ired. _Th f , JALn th fact
of a maghdt | ETPEEIFAINEIHEITIRRS (HERLP cBRE ABECTIIThETLILE PRTFFRE for the
pref or Ml r eGal g, RSEAS, S ARAREI YR § SEOUALS di\ydae LoLBbmats

manuf acturing cost 15 1ncreased, there e strong denman to reduce the
cost for thigPrpeessme PndPacry hlgnlend. r8-9B40H as Regy proposed to
perform magnetic transfer of the preformat information from 10 a naster
carrier to amanafacsededm without recording the preformat information far
each track. For instance, such transfer technique is disclosed in
JP-63183623(A), MrtOOA084A¢)tigmicha) Rs]1@2a95664Afor Advomdicegdingt b€ net hod
described_in JP-10040544(A) or 15 JP-10269566(A),. surface irregularities
(convex aRd SdFRaVE PBER| BhIeTVS Pdgpdhdfay FEREHE 9 nPSAREEFon are forned
on the surfacefof a substrq§%_used agugpgognsiggkcaxriqy for nquetic

anformati repro signa. Cc
transfer. The SUrTaceof S the mast&r °carrier Tor nagﬁ%ilé fransfér where

ferromagnet i guhildi Rebilot| Sad iy ee2Raghet £8Ste M diy SLiaRE QT CONVex
portions is brought Tnto contact wwth the surface of sheet-like or

di sk-1i ke magnebirpotated dinch Rdive) PREEErhLE rwmgitEnigC ikhparféotmadr
ferromagnetic power coating layer is formed. O, by exciting a
f erromagnet i bymat srgaeton lidwal sundegc etoict gpeeiktizi pontirghsusimaugh
application of AC bias nmagnetic field or DC magnetic field, magnetized
pattern £8 nmEPEFiPRsPYIRPIR S FArariinessysteecorded on the magnetic
recording medi umg Aecordi 09 40, Wi etdTRbEOac8rRLSS WL HGAGY BLhOLE! 3
servo signal, address information signal, or reproduction
clock signal by the magnetic head, much time is required
for the preformat recording in order to perform the
25 recording with the magnetic head under strict position
control using a special-purpose servo recording system.

Also, with the increasing requirements on higher magnetic

recording density, the amount of signals to be recoxrded by



250CT 2002 information a.s fornmed on the slave nedi um by cl
fitting the surface of convex portions of the master carrier fo
transfer to the magnetic recording nediumfor preformatting,
medium and by 5 exciting the ferronmagnetic nmateri al

S e 02

to the slave
of the convex portion.

Thus, the recording can be carried out statically w thout changing relative
positions of the naster carrier and the slave nedium and accurate
pref ormat rechbireli prptamate rechirdied. ifbiroversed heand hipeqednedtiat t he

recording 10 can,  be reduced. This nmagnetic transfer

transfer by bFfhbl MPEHttimend snaetairedr r iBreraferenein| the Hamianature
contact with each other, in statiC statg. As al?result, tdamagg sel dom occurs
1¥hsf RESsPav

to the master®ta? r"i‘ae?nﬁ_fiﬂ‘rc ﬁ&é’ﬁ@fli"ﬂ?lge ; il
SS Of . $6{ Y& S Anah, gﬁ»g%g' ”9}: @ch Péﬂb%%o%@s's' Lyl be, ensured.
e used for e

ter carrrer for magnhetic

t he proce
As the ma

gnetic sd%stance to

e (ﬁ.e ﬁc&

e

nethod is a nethod to

e m i n

transfer, 50fL; SRONCUILL (HA @63l hSndLRGER Vg Ushd: 1BasRd-O0sdde Hpcept

that it would be 20 better

layer with | ovesrainds0tstaRngl ehdndikio apsdide hesabdttatsd mid | over
magnetic field in order to have higher transfer efficiency, a material

ani sotropy fiptseeds] ower than Hk < 8.0 x 10-2 KAAm (1 Ce) has been

considered as a 25 possi bl e candi date substance. However, when magnetic
i s perf oPmetheotharmiuastl, cal mgthodi hds dreesopropysédeta of

transfer

in the magnet 1 ¢ substance to have a magnet i c

wth

| ower

than Hk < 8.0 x 10-2 KAm (1 Ce) , signal output and half-w dth of magnetic

transfer

are
10

15

20

25

maghetic 2rangfer ToHohe preformat information from

a master carrier to a slave medium without recording the
preformat information for each track. For instance, such
transfer technique is disclosed in JP-63183623(A), JP-
10040544 (7A), and JP-10269566(2) .

According to the method described in JP-10040544 (A) or
JP-10269566 (A) , surface irregularities (convex and concave
portions) corresponding to the information are formed on
the surface of a substrate used as the master carrier for
magnetic transfer. The surface of the master carrier for
magnetic transfer where ferromagnetic thin film is formed
at least on the surface of convex portions is brought into
contact with the surface of sheet-like or disk-like
magnetic recording medium where ferromagnetic thin film or
ferromagnetic power coating layer is formed. Or, by
exciting a ferromagnetic material on the surface of convex
portions through application of AC bias magnetic field or

DC magnetic field, magnetized pattern to match the surface

irregularities is recorded on the magnetic recording medium.

According to this method, a predetermined preformat



signal quality varies. Also, when anisotropy field (Hk) of the nas?qi

carrier is increased, the signal of magnetic transfer is turned to"l 5££T 2002
sharp, and output is decreased. It is an object of the present invention to
provide a 5 nethod for preventing deterioration of the quality of the

signal transferred when a recording information recorded on a naster

carrier for magnetic transfer is transferred to a slave nedium 10 SUWMARY
OF THE | NVENTHERP IRt itk sién tf orpgen Pro b pr 843 T dned iy ¥t FECEfEYisf er net hod

for perforniag_ngga;tic transfer to a nagnetic_recording medi um wher eby
rel ation bet webht58g Sdte SFtacs @f( ARNPVEE BOReans ofathPPePafbPT magneti c

transfer and coercive 15 forc -% of _.a_s]ave nedium satisfies.the
fol | owi ng conditfof: ﬁfﬁx¢ﬁ?5§%% ?%%Fﬁﬁfeﬁ ép)$ mfgnE&%FhE??°f$EP%wesent
nventi on pr oyl das, L5, TRANSLRG AT & DR NOA. RS dashi beflaaRpve, wher ein
the master 20 carri er I magnetic transfér having a maghetic Tayer with a

nmagnetic rfecOéﬂéﬂgiﬂffa{eﬁ&feir%mra%ﬁ@wedmw@ff&n Jfs thkOssh¥et ifdS8 4,0, t he
sl ave nmedi um where the information is to be transferred, and a magnetic

recordi ng i nfoRa®} i tHe Heddt@im@stan Bar thefiddlovtnghatical IRNs tHouts
transferred to 25 the slave nmedi um whereby nmagneti zation of the slave
medi um i s peré¢isameithd wdleitiivel pbEitagnet o atheomaisttetrr agkrder enxtd athe and
then, the naster carrier for magnetic transfer is closely fitted to the
sl ave nedi um placegsetivun, amdt hglcub&td preformat recording can be
achieved. Moreover, the time required for the recording
10 can be reduced.

This magnetic transfer method is a method to transfer
by bringing both the master carrier and the slave medium in
contact with each other in static state. As a result,
damage seldom occurs to the master carrier for magnetic

15 transfer or to the slave medium in the process of servo
signal recording, and high durability can be ensured.

As the magnetic substance to be used for the master
carrier for magnetic transfer, soft magnetic material is
generally used. Based on the concept that it would be

20 better in the magnetic substance to have a magnetic layer
with lower anisotropy field (Hk) and to be saturated with
lower magnetic field in order to have higher transfer
efficiency, a material with anisotropy field of lower than
Hk < 8.0 X 1072 kxA/m (1 Oe) has been considered as a

25 possible candidate substance. However, when magnetic
transfer is performed on a magnetic layer with anisotropy
field of lower than Hk < 8.0 X 1072 kA/m (1 Oe), signal

output and half-width of magnetic transfer are changed and



2 5 OCT 2002 magnetization, a nmagnetic field for transfer is applied in a
direction opposite to the direction of the initial DC magnet imz;t;i gmom[}ghe
surface of the slave nedium and magnetic transfer is perfor -

DESCRI PTI ON OF THE PREFERRED EMBCDI MENT According to the present invention,
when a recording information is transferred to a magnetic recordi ng nedi um
by magnetic transfer, it is possible to prevent 10 deterioration of the
qual ity of thEEyhdvalidvsreried- bPifggndhre eRrAFRFESPY fEifdghi (Eikde obf

i sot figld (Hk) of th t ier is at, t level with
ospoct Lo coBIEIAP g CAXRET oF tRESEISAL R GAOTRL ChAMARTIAT

transfer of Og aeal ding.ALar IRt ioh, dRuS0! LaRgNeble TRaldal d8y
generally used as the master carrier tor gnetic transfer. Tn paretlcul ar,

it has been consigergd Jm%j%cl@ag@eug ;L@a_ﬁénwimpgk%ﬁf\ d@g%@é&fd@nisotfopy

(Hk) and to be saturated wt ower magnetic fie e nore suitable

in order %0 hawendHd Gl plvkhanifede &dfidtAN0H% okntﬁg'éuéIHE%?Q:tﬂ Qhe @ _
material with magnetic anisotropy (Hk) lower than 8.0 x 10-2 kAA/m (1 Oe) is
used. In thissicasd, tdanisferiedt @hek ad Ntefoddihgmagisimatidsmnsdrdest &nosel y
fitted to the slave nedium the nmagnetization of 25 the magnetic |ayer on
the master car magtdmrcarageet fort nagmsdtarc itswanafarajiedtevesfamrechise af a
weak magnetic field. For this reason, the magnetization of the nagnetic

| ayer of the Shfeemegdmmi.er for magnetic transfer may be saturated G 2 5
OCT 2002 in a magnetic field of geomagnetism which is about 30 AAm or in
resi dual nmagnetization of iron core of electromagnet. As a result,

magnet i Zil'&g condition varies mysbgv&%e%wggiﬁtot&e_r than the portion
ed, an

where the recording 5 information i's recor this leads to the

deter orati on of gale Al Lhen (od AR BARLonUBED ARy carrier

for magnetic transfe S used, i's provided th a nmagnetic layer with
hi gh magnet i Gne¥tslHc@P perfBehihy WadretitdurbBdraRt £ al Ghag@ld#iat i on

magneti zation is reached. Wien nmagnetic field is applied Wth the naster
carrier closatecdidingdmiedihe s8hévwebya@dilati ohhbe et ddtalophyt @ibed
absorbed to the nmagnetic |ayer on the magnetic carrier for nagnetic
transfer |eakdi®utoft @ mastekavarniel finr Wagvetésutransfer] B’ndhecelgayge of
magnet i za%i on_of the slave mediumw th the pattern of the recorded

i nf or mati'8n, TARFSE HEBuPhue FI2BR IREITY SaBA§ELe /N PLOWPS of anal ysis
as descri bed caob()&/. iotnhe rel ati on between the nagnitude of the anisotropy
field 20 (Hk) o t'he raster carrier and coercive force (Hc) of the slave
medi um was assessegq i s a result 1ot was found that deterioration
of the quality of 9héps]iqgn§ ?He]?g{r‘%eé gykt %g magnetic transfer nethod can
be prevented if thetheld,owhegpeasaht i Qivdntisat psbiredes ZheAmagh@tie Hk/ He <
2 X 10-1 The present invention provides a nmagnetic transfer nethod for
perform ng negreatsfiert mekbbdr as odesomidrect aborec ovldereimdthieumawitelr a nast er
carrier fzor magnetic '

carrier for magnetic transfer having a magnetic layer with
a magnetic recording information recorded thereon is
closely fitted to the slave medium where the information is
to be transferred, and a magnetic recording information of
the master carrier for magnetic transfer is transferred to

25 the slave medium, whereby magnetization of the slave medium
is performed by initial DC magnetization in track direction,
and then, the master carrier for magnetic transfer is

closely fitted to the slave medium processed by initial DC

Tt



2 5 0ocz zooz transfer closely fitted to a slave nmedium whereby the

rel ati on between anisotropy field (HK) of the master carrier agd i
force (Hc) of the slave nmediumsatisfies the condition of 4 x QOSWIC—'%MZIC

< 2 X 10-i . 5 The nmaster carrier for magnetic transfer to be used in the
magneti c transfer nethod of the present invention can be produced by the
follow ng procedure: As the substrate for the master carrier for nmagnetic
transfer, a naRerehIZakion sriodwEignstirateesdcirrastwinsiesn isieral yad nim

gl ass, synt hetléhrem n, etc. may be used. First, photo resist is coated on

the substrate® GhEEGE ’r%’él%ﬁpoﬁéttteeltﬁ thendiEectine ﬁ’dc‘ttté‘fenlf’b?:ﬁé%l BY the

magneti c transfer s formed by.pattern exposure ar direct marking. In case

of the patterhn- xp%lsﬁ?%lor% e %Qﬁ 8?’5%?3‘3 rgfn‘ébe o1 f“ﬁélg{f}bs?? dte by

reactive etchﬁlﬁ%‘e&[c bé!r |cgl gggp&p‘ge&m ng argon plasnma, or by etching
a

using liquid t|c er I's provided in a predeternmned film
t hi ckness Hy sputtering. Then the photo resist is renoved by lifting-off.
O, only convex nagnetic Iayer in 20 contact with the slave nediumin the
magnetic transfer nay lsEqurRIdbtraes by it hegrEpRen esmobaMenTAs a procedure

to achieve fine fabrication, injection nolding nmethod may be adopt ed.
Description will Becgtdinmg nowthe pkesentethventivol diwhgn?2h pretbsdindgaser
beam nodul ated to natch the servo signal is irradiated while a gl ass
substrat e coatefoxmatiqhdtso tressferired bed ry magneitéd, raadrding peadiom esi st
is exposed to |light over the entire surface of the glass. The resist is

t hen by magnetic transfer, it is possible to prevent

10 deterioration of the quality of the signal transferred by
magnetic transfer if magnitude of anisotropy field (Hk) of
the master carrier is at a constant level with respect to
coercive force (Hec) of the slave medium.

In the magnetic transfer of the recording information,

15 soft magnetic material is generally used as the master
carrier for magnetic transfer. In particular, it has been
considered that a magnetic layer with lower magnetic
anisotropy (Hk) and to be saturated with lower magnetic
field would be more suitable in order to have higher

20 transfer efficiency.

In this connection, a material with magnetic
anisotropy (Hk) lower than 8.0 X 1072 kA/m (1 Oe) is used.
In this case, if the master carrier for magnetic transfer
is closely fitted to the slave medium, the magnetization of

25 the magnetic layer on the master carrier for magnetic
transfer is saturated even in case of a weak magnetic field.

For this reason, the magnetization of the magnetic layer of

the master carrier for magnetic transfer may be saturated



8 2 50 CT 2002 devel oped, and the glass substrate is devel oped, and
surface irregularities (convex and concave portions) are forned 041 tUFT 002
gl ass. Next, the resist is renoved, and plating is perfornmed on t gg sg
substrate with surface 5 irregularities, and an original plating nenber

wi th convex and concave portions is prepared. As the material for plating
menber, nickel or nickel alloy may be used. To inprove the durability of
the plating ﬁé}rﬁemamenfﬁﬁﬁﬁq% cFegdiedishd- FrReh chf bhrHay3 0L d v
formed by the nethod such_as spuiferjng. L%:i_n t he gla [ menber and the
met hod such &¥ i} &5 G olap ﬁ?l%a?’e‘g}r? GBS0 SPESWPY P Rt Tempgnet.
prepared. As the resin.materia acrylic..resin_such _as pgl ycarbonate,

pol ynet hyl méthdcryiate, Ié‘?ﬁf‘?ﬁ‘/‘lurﬁ/? G hien JaTFesi on s%%:% Sglsavﬁol yvi nyl
chloride - vi . | Qri.de o] ! resi a pol yol efin, or
pol yest er rra;’"%ellﬁrgé%.ﬁ‘e?t tlﬁggplr:%%% ﬁ%qetqc‘)'hﬁgg ggﬁyggé%%%gfge because of

NDi st ure kesiisRteaftidhMEskoRaldsd Akidd tthisalda@9ste 4Kk Case burrs are
found on the plating nenber thus formed, 20 burrs are renoved by burni shing
or pol i shi ng.ddieaGvradephhodf sidwapagdarityi.s preferably within the range of
50 - 1000 nm or nore preferably in the range of 200 - 500 nm As the
magneti ¢ nmat eri alQn Ghe Ghhalk| bpnds e @aNterCehirZier Godb Teadmetdtec. ), Fe,
Fe alloy (such as FeCo, FeCo, 25 Ni, FeN M, FeAl Si, FeAl, FeTaN), N, N
al l oy (N Fe) transferyshusadedwhipl a prafoaridisHywitkGy magrddeNlayey be
used. Prior to the formation of the nmagnetic Ia)t/er of the master carrier
for magnetic Wrtdhdigh paapeticetnisrinppyy mughstgme s xpgprigegnantdl

t f th f .th t_invention, it i f bl e t i, d
nonmagnetl. gAEA A7 ReShe ot e Y rdieachrtlc PRt BRSeprf B alang -
lattice CO”Stias”taKglt'tege#g{th”Eﬂ?'rﬁa/ﬁe@rc%rgﬁeﬁqggi‘&sé%eéié’!et&ﬂ tbhegg of the 5

magnetic | ayer. erral to formthe priner yer, e material such

as O, OT, 40We nddiam, CEM, mdfltidRéEie@HC LoNBY s8R thhenani sot ropy
field (Hk) of the magnetic | ayer can be 10 adjusted by adequately sel ecting

t he magneti c ragyetimntagetl on ptles maghetillcl pgrepet t 83 mpgriediper at ure duri ng
manuf acture, and i nput power during sputtering, etc. Also, it is adjustable
by changi ng ttrarsifieirt derkg eethbe thelslayeDaedpunt eThag, ragakbutirri ng,

etc. 15 A protective filmsuch as dianond-1ike carbon (DLC) nay be provided
on the nmégnetih® |chp@geopt ampgpetizaftianapsr thayshave madidey with gheti cul ar,
it is pref erablt t hat thg di am)n&i-cli.kef car Qon ofanS -th3e0 A %@dilsubri cant
are present &8 9rotelfi @228°FPTRY I HREA BRI AN T8 Sredeht *5it s
possible to ifud.Lase4 he durability even when friction occurs due to the
conpensati on of the deviation caused in the contact process between the
master carrier amshddie ol aue pEShLEE XD dNalgkipt asndeddditesl gbwvew ,bel ow on

the slave nediumto be used in the present invention.
the relation between the magnitude of the anisotropy field

20 (Hk) of the master carrier and coercive force (Hc) of the
slave medium was assessed in detail. As a result, it was
found that deterioration of the quality of the signal
recorded by the magnetic transfer method can be prevented
if the following condition is satisfied:

25 4 X 10 < Hk/Hc < 2 x 107}

The present invention provides a magnetic transfer
method for performing magnetic transfer to a magnetic

recording medium with a master carrier for magnetic



As the slave nedium a coating type magnetic recording nediumwth
ferromagnetic netal particles dispersed in a 10 250 CT 2002 binder, or
a nmetal thin filmtype nmagnetic recording nmediumwth ferron@geg(ﬁ 2302al
thin filmformed on a substrate nay be used. As the coating type nagnetic
recording nmedium Zip 100 5 or Zip 250, i.e. a recording nmediumfor Zp
(lonmega Inc.), or high density floppy disk called H FD nay be used. It is
preferabl e thté’fa’tﬁféarrcic\?é’sﬁélfc%l%%‘)‘ & el ayleqrediey ufh e SRy tiien t he range

of 103 kA/m (1300 0Ce) .- 313 kA/m (4000 ) ,. or re ef er abl ithin the
oo ot 197 HEbi Prsteoratnt o Y AR cor T TR e ve T or ce

Hc) of th . edium s | 103 it ible t
othin hi gh GRS PO EAPRG TR TR | B of hibher EFAm AT per 6. 45 cne

(1 Gb/square éarﬁr%fiﬁg(}%%cgmﬂ{%?%’?é fq s 1§43}3H]L</¥cm<or2 nore-1there is no

magnetic recordin surta or recording on the slave nedium As

the metal sthin fityg R FBEAGLELEr I 6P EHJHE tTRI WL s kB8 PBIKL I e SUGh as
Co, Co alloy (such as CoPtCr, CoCr, CoPtCrTa, CoPtCrNbTa, CoCrB, CoN ,

etc.), Fe, Fecrd gnediehtasnbedd ndarid JEnd pbra&Bynbeinisathiocho anhovi de
clear 20 arid sharp transfer) it is preferable that there is magetic

ani sot ropy i rhe lrercgshmeddbyethe ofio Bkowingy magieetineel ayer of the naster
carrier for magnetic transfer, i.e. in in-plane direction in case of

i n-pl ane recordi e die istbgbrateafoui the thantem caasdert fox magneatda . 25 |t
is preferable that a nonmagnetic prinmer |ayer is provided under the
nmagneti c Iaye’?’fa'}s.f(?.rrcPog‘égefbaJt el s&aese surhage it ch @ rdvilgent he
magneti c

%nistrap 11 2 5 OCT .2002 re uired, It is . preferable that
crystal gtrucqwré’ﬂh PAPEF c SERHT SR f%é‘néq_ﬁgfrz’gﬁyvﬁ?‘? H’i‘aﬁgse of the
et Laver WA OUSESL ey e AR i chl 950 i P e
used. It is pafirapagtbbat téhfat&l aHOPREVRERoIEd by the magnetic
transfer is formed by pattern exposure or direct marking.
In case of the pattern exposure, the pattern is formed
15 on the substrate by reactive etching, or by physical
etching using argon plasma, or by etching using liquid.
Next, a magnetic layer is provided in a predetermined
film thickness by sputtering. Then, the photo resist is
removed by lifting~off. Or, only convex magnetic layer in
20 contact with the slave medium in the magnetic transfer may
be produced by lithography technique.
As a procedure to achieve fine fabrication, injection
molding method may be adopted.
Description will be given now on the injection molding
25 method. Laser beam modulated to match the servo signal is
irradiated while a glass substrate coated with photo resist
is being rotated, and the photo resist is exposed to light

over the entire surface of the glass. The resist is then



anisotropy field (Hk) of the master carrier for magnetic transfer of the
present invention and the coercive force 10 (Hc) of the slave meZlqurmj]s
within the range of 4 x 10- < (Hk/Hc) < 2 X 10-1, or nore preferably V\ngﬂqzn
the range of 4 X 10-3 < (Hk/Hc) < 1.5 x 10-1. [Enbodinment] In the

foll owi ng, description will be given on 15 enbodi nents of the present

I nventi on. (%an%e 1) For a 3.5 type master carrjer _for magnetic
transfer, a nEgHetfREFa@d de1962/m 7Pt HF kG ess deyRpPPEfng®®eCo (Co: 30
atom % Was p%‘ﬁ]pfagl:ed on.a ubstrate, of si Iicocp waf er 20 disk. The EFattern
was formed WIh radial 111es W th equal spacing of 8 arfi| ho’@}\f’)dt"hr rom di sk
center to posgdhpns S 43R 4148sMNdk ,aczlé&%' LG EEL %nge d;{lfeci | o Pacl NG Vas

set to 8 /gym at 1 nnernost “position o nm i n radi ection. For the

preparati on oh14 £indTBaN YerG o RXAN on Dbh Sy B4Y (<RI TR POLL VES-A8RH ON a
sputtering system ((ANELVA; 730H). The manufacturing tenperature was set to

25C, argors spitiefi g iiiksSUaadt 8n 3oBididdr fiatidg2ReABOF )i tlNEbdvaRUt
power to 2.5q WcnR. 12 250 CT 2002 As the slave nmedium a coating
type magnet i candomyrciavg: peditionénbsupesparetl by Fuji Photo Film Co., Ltd.)
for Zip 250 (lonega Inc) comercially avail able was used. Coercive force
(Hc) of the slavehsethamatesriado fRpy pl{0b0D @Rbers Afickeliof thitkdalC
magneti zati Onaf]fo; r:neays lbaévisrenaql uTn; a:"Ltmprove the durability of the

plating member, carbon film such as diamond-like carbon may

10 be formed by the method such as sputtering.

Using the plating member and the method such as
injection molding, a resin substrate with pattern is
prepared. As the resin material, acrylic resin such as
polycarbonate, polymethyl methacrylate, etc., vinyl

15 chloride resin such as polyvinyl chloride - vinyl chloride
copolymer, epoxy resin, amorphous polyolefin, or polyester
may be used. It is preferable to use polycarbonate because
of moisture resistance, dimensional stability, and cost.

In case burrs are found on the plating member thus formed,

20 burrs are removed by burnishing or polishing. Groove depth
of the pattern is preferably within the range of 50 - 1000
nm, or more preferably in the range of 200 - 500 nm.

As the magnetic material, Co, Co alloy (such as CoNi,
CnNiZr, CoNbTaZr, etc.), Fe, Fe alloy (such as FeCo, FeCo,

25 Ni, FeNiMo, FeAlSi, FeAl, FeTaN), Ni, Ni alloy (NiFe), etc.
may be used. More preferably, FeCo or FeCoNi may be used.

Prior to the formation of the magnetic layer of the

master carrier for magnetic transfer to be used in the



398 kA/m (5000 Ce), the master carrier for magnetic transfer was closely
fitted to the slave nedium Magnetic field of 199 kA/m (2500 Ce)p 9e8CT 2002
applied in a direction opposite to the direction of initial DC

magneti zation, and 10 a recording information was transferred to the sl ave
medi um The sl ave nmedi um thus prepared was eval uated by the foll ow ng

eval uation nethods to assess the magnetic transfer information. (Exanple 2)

15 A master JdAF9Perioft rl%?irfﬁl remsthad of ebhe RF P thd"YEREBR ocklUY® as i n

Exanmpl e 1 exceptcdhat, manuf.acturin te erature of the master. carrier
for magnetic ?rans %r vvas? ré)r‘{lgﬁ fo"® et ¢ MEFafisY §F vv; Pér f or med

by the same procRAUNS ASHak @sg ;O;trmw%n%vag g&bgn x\@t&) % r' ed

out. (Exanmple 3) A master carr magneti c trans

prepared by tHge SewEndY ALY &raSohNeEXAI &eh %Qﬁpﬁ:hégétof hﬁ,éragnetl C
| ayer of the master carrier for magnetic 25 transfer was changed to CoFeN

(atomratibo Ghagetlid) .1alleen, nmagnetic transfer was perforned by the sane
procedure as in Exanple 1, and eval uation was perfornmed. (Exanple 4) 13 2
50 CT 2002 A ness ethe aratiegriaflottomigmet tige tprimsfrel agbrEX ah@| ita e sl
prepared by the sane procedure as in Exanple 1 except that the magnetic

| ayer of the 7@h &S & r Cafif, ofofngnexTa, tGrMesf ¥iAhasRehaeked nay KeFe (at om
rati o 80: 20). Then 5 magnetic transfer was perfornmed by the sane procedure
as in Exanpl &*%edand eval uation was performed. (Conparat i ve exanple 1) A

master carrier f netic tra 4 Il Co rative exanp 1 was epared
by the sane procce)%lﬁ qtﬁﬂa%ﬁﬁg 8]51) ?(rnb)qﬂ‘t f“ﬁgf‘ef:ﬁ‘é ?ﬁa{ia['h
et el P R, B T
per forned by'&i%bﬁﬁﬂm% pPrassdubedasihd SpBdEnd, @8fperature during
manufacture, and input power during sputtering, etc. Also,
it is adjustable by changing the sputtering method such as
DC sputtering, AC sputtering, etc.
15 A protective film such as diamond-like carbon (DLC)
may be provided on the magnetic layer or a lubricant layer
may be provided.
In particular, it is preferable that the diamond-like
carbon of 5 - 30 nm and lubricant are present as protective
20 film.
If the lubricant is present, it is possible to
increase the durability even when friction occurs due to
the compensation of the deviation caused in the contact
process between the master carrier and the slave medium.
25 Description will be given below on the slave medium to
be used in the present invention.
As the slave medium, a coating type magnetic recording

medium with ferromagnetic metal particles dispersed in a

10



.eval uation was perfornmed. 15 (Conparative exanple 2) A master carrier of

Conparative exanple 2 was prepared by the sanme procedure as Inzsgm bdaye
exanple 1 except that the magnetic |ayer of the master carrier 2 iC

transfer of Conparative exanple 1 was changed to Ni FeCulMb 20 (atomratio
76:14:6:4). (Conparative exanple 3) A master carrier for magnetic transfer

of Conparatiye exanple 3 was prepared by the sane procedure as in Exanple 1
except that h}é‘%fesé’ﬁré BEF* hotpttrer fyPRaB28RSHYBdTE P ZHE Y Fefgun pa

(10 mrorr) og, e TRdngLL LAY - Of) WS TaShEr CRLLCL, fOToHRnelle
transfer of lgxarrple RTHER, magneaflc ransfter was per?orrre yat e sane
procedure as .8 BxagrLg 1, and evaluation was made. 14 2 5 OCT 2002

(Conparative exanple 4) A master carrier for magnetic transfer of

Conpar ative exanpse theWasaRhi f#§at @k Madha iR BEASRGUREI A | Tifxampl e 1
except that a prinmer |layer of Ir (atomratio 50:50) was 5 provided on the

magnetic bayer a@fipt ReoNBSt €l £afdddding medgamt £6x t 2ANS{BImeRfa Dranpl e 1.
The manufacturing tenperature of IrMh priner |ayer was set to 200C,
sputtering poeshigd BWasssey £Dorpyd &dskOcAlPad( ROFDrikmay )he aixekdl.i | m t hi ckness
to 30 nm 10 (Evaluation nmethods) 1. Method for neasuring anisotropy field.
AC denmagneti zat i dt viasppeféoabbe Umtt hweramdver foacei diic orf nbgnetliave
transfer using an AC denmgneti zer (degausser). Then, magnetic field was

i ncreased fr®gdigpoifaghthie the|ranpgs ¢fi A§3akR mr 3Uh Q9)pe ARGnbRbMet er

VSM for soft netic
(VSM (40%%90e3, or more preferably within the range of 127 kA/m

10 (1600 Oe) to 239 kA/m (3000 Oe). If coercive force (Hc) of
the slave medium is less than 103 kA/m, it is not possible
to retain high density recording information of higher than
1 Gb per 6.45 cm® (1 Gb/square inch). On the contrary, if
it is 313 kxA/m or more, there is no magnetic recording head

15 suitable for recording on the slave medium.

As the metal thin film type magnetic recording medium,
the material such as Co, Co alloy (such as CoPtCr, CoCr,
CoPtCxTa, CoPtCrNbTa, CoCrB, CoNi, etc.), Fe, Fe alloy
(such as FeCo, FePt, FeCoNi) may be used. 7To provide clear

20 and sharp transfer, it is preferable that there is magnetic anisotropy in
the same direction as the magnetic layer of the master
carrier for magnetic transfer, i.e. in in-plane direction
in case of in-plane recording and in vertical direction in
case it is vertical.

25 It is preferable that a nonmagnetic primer layer is
provided under the magnetic layer, i.e. closer to the

substrate, in order to provide the magnetic anisotropy

11



material, and nmagneti zation val ue was determ ned. The magnetic field where
magneti zation value did not increase any nore, i.e. magneti zatig;ss\i\&s’_

saturated, was defined as anisotropy field. 20 2. Quality of tr 2002
signal Using an el ectronmagnetic transfer characteristics nmeasuring system
(Kyodo El ectronics Co., Ltd.; SS-60), transfer signal on the slave nedium
was eval uated. An_inductive head with head gap of 0.23 a mand track wdth

of 25 3.0 /. 1F¢Rsededlbisif herefearprblan dhadpcsagieiloft sigie s exan ned.
Measur enment s, perfornmed on inner perjphery of the disk (disk radius: 20
mm of the S}Ag%*ég’rw%%li‘iﬂﬂsdﬂaf‘&r aﬁﬁgﬁ%‘?ﬂ%%‘idéf%ﬁ%&n@ﬁ E£§iwe?¥ﬁ ensity
(TAA output) {45 .2 5 OCT 2002 for one turn of the disk was measured, and
it was expresse’&ea's DTAA. The ratio of the magnetic signal intensity (HTAA

and DTAA in the r i rodugt.i . - efined in
t he equation (1) :ﬁ%%gdac%}g:ir%?%%gi’t ggr g??gyié%r%%/ﬁ%ﬁ%ﬂﬂigo&g. ... (1) In

case the val Usrffes hRyRGUALhEMALAr V@S ARM QAs MY ecriTh , WBScLY b Maf ed as
"good". If the value was |ower than this, it was evaluated as "no good". To

confirmthe 1€rMpialNi,y ref, &le.Shapabe aidf. magnetic transfer, reproduction
si gnal was exam ned. The reproduction signal obtained was inputted to a
digital oscill oschpeld pp@feyabie. that38HeéA\Mel anicbrebalitwabnothevas nmade on
hal f-wi dth (PW0) of the signal. If PW50 was | ess than 300 nm it was

defined as " gewEeotuopy fieddexBkbdefl the snaatiare carripnsfeefmaunetis "no
good". Table 1 Anisotropy field (Hk). (kA/mHk/ HoSignal intensity ratio x
100Hal f - wi dt htr?'rﬁﬁﬁéﬁ#gﬁéemw@%‘?bxaw%meﬁ‘) 589 egH e FHTSe

22.41. 2x10- 29 Good) 280 od) Ex | e, 36..43..2x10- 297 ( CGood) 279( CoqQd) Exanpl e
40. 42. 0x]1]8)- 39?‘*‘}’&%‘3)%’?7%%88)% HERE 0‘8&?@7‘3.“3‘?16% B &cbdy A (NS
go00) oxarm ¢ AGoTREY 3215p 042 U3y (bacaend JOpL o o) sunge s
3Conpar at i vedd. £2; g»10- 1@l kN0 H9308) 383(fpod) exanpl e 4
[Embodiment]
In the following, description will be given on
15 embodiments of the present invention.
(Example 1)
For a 3.5 type master carrier for magnetic transfer, a
magnetic layer of 150 nm in thickness comprising FeCo (Co:
30 atom %) was prepared on a substrate of silicon wafer
20 disk. The pattern was formed with radial lines with equal
spacing of 8 Um in width from disk center to positions of
20 - 40 mm in radial direction. The line spacing was set
to 8 im at innermost position of 20 mm in radial direction.
For the preparation of the magnetic layer, DC
25 sputtering method was used on a sputtering system (ANELVA;
730H) . The manufacturing temperature was set to 25°C,
argon sputtering pressure to 3.3 X 107" Pa (0.25 mTorr),

and input power to 2.54 W/cm®.

12



1G .2 50 CT 2002 As described above, according to the magnetic transfer
nmet hod using the master carrier for nagnetic transfer of the nge 20
invention, it is possible to performmagnetic transfer on a di t@@@ 02
medi um such as hard disk, large 5 capacity renovabl e di sk nmedium | arge
capacity flexible medium etc. within short tinme and with high
productivity. Also, it is_possible to performthe preformat recordi ng of
servo signal for ffaERenglaveidiedism nforcrating sVvndragnadpicodesrirdangi gnal ,

tc. i t abl d wth 10 | fi in deteri ti f th
Qual ity of thEoEr RS EFmEr A e »Y F333 " BhoPd ch nner WEtB N WED PP 1. A
magnetic tran r or, perform.ng,nagnet | ransfer to magneti c
recordi ng mad?%fsn (ﬁégi%yﬂ}ce)l aﬁmglr?rg‘é %é%ng‘é%%is%freoﬁ'yasf iugfag'(&f@e’%[lv&

Taster Carrl ekofel BiuPMelih LAt Rhadii] 69Ty Sall 8sHbEd.p! 2 Sl ave

medi um satisfies the followmng condition: 4 x 1 "x 10-1. 2.

A magneti c5 transf geea®t hode A0C P dgnk@ i ¢h el bh lor VORS &l vEhGeARSHE L Carrier
for magnetic transfer having a 10 nagnetic |ayer with a nagnetic recording

information ras8rketnt tBOEDDE)S &¢haesphytéitéLeridr tfee mhagMeti®di um where
the information is to be transferred, and a magnetic recording information
of the mastertramsfer Way almgrdly €ittedsterths dlavesheried. t Mdgnetskave
medi um whereby 15 nmagnetization of the slave nediumis performed by
initial DC mafheldzaf 1P kh/mr {2R08i Peltvon, appidachdn, at Hbrewbier carri er
for magnetic transfer is closely fitted to the slave nedi um processed by
initial DC naghRPTLLR itth the fdgRetient Pl tpital Pinorapretizabinn ednch a
directionlOZO opposite. e direction of the initi netization on

to .t |
the surface of THE™S J‘anv‘-’cg 1r?gcﬁ’|xﬂ‘ﬁl_t18ﬂd"ﬁ’§g ’_é‘?'f%f‘?’?rfﬁils%& Qﬁ?h%g?‘f%ﬂf‘é’&“_“ﬁ. A
magnetic tr a”ﬁ@r%i?éé‘%ﬁ%ﬁg&ghggp%%%l% {Bﬁ%&a&uaﬁ@ﬁrﬁ%ﬁe magnet | ¢

recordi ng medium having a sla coercive rce (Hc) within
the range of #£9814windl2kAURNESnUREEhods to assess the magnetic

transfer information.
(Example 2)

15 A master carrier of Example 2 was prepared by the same
procedure as in Example 1 except that the manufacturing
temperature of the master carrier for magnetic transfer was
changed to 60°C. Magnetic transfer was performed by the
same procedure as in Example 1, and the evaluation was

20 carried out.

(Example 3)

A master carrier for magnetic transfer of Example 3
was prepared by the same procedure as in Example 1 except
that the magnetic layer of the master carrier for magnetic

25 transfer was changed to CoFeNi (atom ratio 65:22:13). Then,
magnetic transfer was performed by the same procedure as in
Example 1, and evaluation was performed.

(Example 4)

13



4. A magnetic recording nedium characterized in that servo signal is
recorded on a magnetic recording nmedium by 18 2 5 OCT zooz z? gebh?dZUUZ
described in one of clains 1 to 3. 19 .AY. A (9. A

9. AY% A5@®. Ay. Ah@%6 As. A% A(, % ALy. Au. Af . A5S% AH@ A, . A% Al , % AH

+G i1 =vl]}ysngb] XS] ca] ca] ca] cal] cal] calU] caU] cal] caU] caU] ca] ca] ca] cal] ca] ca]
ca] ca] cal] ca] ca] caU] cal] ca] ca] ca] ca] ca] cTa] ¢, a‘}c ca

} NO
i k_"}xsnid_Zca] ] cRafeaf ?:’a]??d]rc‘ﬂrcﬂ’éa]“éa]’% 1€ afean rc&]fcgrearéa] ta]c
I mCef 6
o) cal el ool euggl calsalerlsnhasl cale Bl %%‘]%’Lﬁc &1 08, EAPER} €.} e ba] cal ca

]Bfﬂ'f ?7%3{ rgig wﬂu}ﬁf%& %a%)]%glafca?ca? e(fa]cga: ca]:ca]> ar]l S ca] caJc

a] cal ca] ca] cetard £ GalsL ahe ag&a] €8] RaF& eehgad GRkS3! 88 ¥ Th
L.olg"h" " " AH##SS0S PSS SSMWAREIEKE' ' +() } xsni d_Zca] ] ca] ca ca] ca] ca]calc

a] ca] ca] c4 caimﬁ@lé:ﬁ]@aim]s@&kcahea#éafsﬂiw]m]&@] eai\éabﬁaclé‘calf@]é-‘s in
aljcalcalcalcal)) (*)*2*+++#++++. ,/,\ ], G- A ?Mulll|wmhc”rYeal ] c
a] ca] ca] ca] caixahmhkd clg) @m]dca]raa]xaa]oa]nas] qae]zrﬂb]m@]dca] ca] ca] ca] ca] c&a] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca! / %9KO0001P11111444444455\W6X566666666666} xsni d_Zca]
] 1 ca] ca] ca] caj cenratatijveaexaimpdecl) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 66667777777777%&7) 7*75767] 7" 7e7f 7777e898*9
+9. 9/ 949} xsni d_ Z ]q'q%’aﬁrcaa@af]lea] éarcaf%%lca]‘fcra]n@é]eeaféa?@mma}w]q:a] calca
] ca] ca] ca] ca] ca a] ca% cal ca! 4959: 9@A9F969L9I\/9x9y99k m
' B=D=G=J Y—%’S ¥La§u9 SR Eeb 16% ﬂ%"’\/ Nty 85]’88 E‘aT & ) ECR€a] ca] ca

] c 'a] caU] ]c cal >>>
5577374 so%%’%%%ﬁfa%%%%ﬁéﬁ%% feaft et ool o
a] ca] ca] ca] cai&fdﬁadfcaihca}nsahea] ealfalisad&@h@@hceleakfaﬂapémlfca] caj ca] cal A
AAAAAAGAAAL AMAAAAABB/ B#C) C6Cl CCCCDDDDDDDDD{ vgl gb] Xc] ] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] Cai:@‘a'ﬂ ¥le 4 was changed to 100°C. Then, magnetic transfer

a] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca! DDD

D! D$DY0 DhD{ BypRisbiicksietiFby FEROFRate-\fFde ddmErRFh s sin dEZaidec d],cajpda] ca] ca] ¢
aJ ca] ca] ca] ca] ca ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] cal FG FoPFrea |

IICIDIeIfInIo mhc”Yc ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] c") ca] %%-Jia\%"aaféa%‘%i c!a] c!a] c!a] c!aU] I:a] I:a] I:aI } (J% Jl!] ZJ!JKK]RIVB}VIVIVI
M Ni NNNNNOBQZ

PGPI vaPPPPQlJQq wr nhca’\s\}:e]r] ]c au:]r fcafca‘]> Ca lc’ae ca ca c%l]‘caa car]ega]rcg] cal ca]

ca] ca] ca] caj ﬂ%}?& Gahfed beaheahsa] &a]ﬁa]@oab@ahealrcaémng@E& BBR#S" Sz SSSS
S6T7TTTT&U U UUUUUxVV\]’wr mhc”Yc]]] ca] ca] ca] ca] ca] ca] ca] ca] calcalca]ca]ca]c
a] cal] ca] ca] cthat the magnetic layer of the master carrier for magnetic

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! WANAYYY! Y. Y] YnYPYSYYYYYYY! Z#
ZbZczZ] W X[ ~[ [ ffard e \ofx Cpinda¥atl te adxamaiicaflc ip e atealasd ¢ YaFe&pMa) cal ca)c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca]lca] caJc
a] ca] ca] 3&% ]% It Hatdor§raRabgly. o aaaabbbbbceeeeqf wf { f | w nhcAXc] U
]c"a] ca] ca] ca cal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] cal] ca] ca] ca
] ca] ca] ca] ca] L‘g “lp(ﬂ‘]c" aleks aJ“ gl é‘)]
aljcaJcal {fffff8 p, . " bphhc ﬁgg%‘ N a] ca] ca
c!a] c!a] ca] ca] ca] cg]_m] czﬂ aa%g?gg] gg ¥ c&a l\gak%%&@ggfcﬁcﬂ%ﬁg%%] I:a] I:a] 1:
al ca] c2a] " &G HOYME ol AL by D 4in) p103Bade SWUK Ekample
109 ()-Y 10%& () MIbC 910% 10%&' () - @O%&' () - le%& (0)-
109& () -!a! 100/&:depdl AHEt( khaVPEe 99986 /d¥ifg( spBttdOiey Wastlch@%§ed) td 10%& (
)-"10%& ()-9 g 10%& ()-v!]dE:/ 10 10;
10%&' () -258108@&X% (1o 6 PAYRI § )mEdER dn) the! bOgBEL)e QAHFME OF- the master
[rP./!Ds3! 10%& ()--!1s31109%& ()--!10%& ()--!X 109%& (2 11109 () --1940% ()
-3 10[ zX9./ carrier for magnetic transfer of Example Then, magnetlc
10" :s109& ()-!f Y's!109%& ()-!tE Y's! 10%<x&a$n “Y's! 109%-& ().- I}z Y sl 10%<x& (
) - |53| 10%& ()trmerlmqm Esg/&owetb y the same procedure as ‘in Exam
1 10%@e& ()-z!6B' 1 1(u) L 10%& () zY¥d0%@ ()- 10 10EqzX6B/
10! Y+3" 10%&’ (f eva ation’ was
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L1 Y+3"10% | & ()- !'; Y+3"10% x{ x& () -
YU L109%@ ()-!1Y' 1109 ()-!1!110%@ @& ()-zbC 10! Y+310%& ()-g 5 0CT
S 10908 () - 1090& ()-s&Y1090& ()- 10@ 10@ 10@ s10%@&&' () - 06l dEb 2002
10! Y+1099&' () -910%& () - @10%& () -G 10%&' ()-10%/ & ()-10%& ()-11dEbC
10! Y+ 109F7& () -9409%F& () -, 9% 109F& ()-1"31090& ()- 109I& ()-109F& ()- GIELC
10! Y+8 1094& ( %}e&a@ow&' ()-4109%& ()- 210967& ()- Y+ 1096& ()-") 10%& ()-
B} bC 10! Y+ 41899RPRy3 80w @X3rleodd () - $@0%& ()-3 10T 10T 10T'
s109F& ()-}+ft dEbC 10! Y+f 10% & 10% & g) 210%2&' (Jo 10%& (
109%2& ()- @ 10% & (’C‘)m%ﬁ‘ﬁ%’bccai@’%e @‘0@@ transfer of Comparatlve

101 ¥42 &%cyéify%ya@a%"/%%“ peFtoE F%W . b B 2 0 BRI ()~ o
STUVec an %é;yi;ll% J.mel'ofa%gg"ﬁ}lfxg‘%g%é&o(n) r§tlo 50:50) was

109%2& () - 96ZlO°/<z&' 1 Atove & () -c , ToATd

1001 3t! 109@78‘}){:%?&@'[&{]-(}:% Qr)ag§ layer of the master carrier for
t110% ()-SInBt!10% } & () - SS@&lO%T&'() MO%T& () - A#$53%0&&E&E&zZ[ P

magnetic transfer of Example 1. The manufacturing
temperature of IrMn primer layer was set to 200°C,
sputtering pressure was set to 3.3 X 1072 Pa (25 mTorr) ,
and film thickness to 30 nm.

10 (Evaluation methods)
1. Method for measuring anisotropy field,

AC demagnetization was performed on the master carrier
for magnetic transfer using an AC demagnetizer (degausser).
Then, magnetic field was increased from zero magnetic field

15 using a vibration type magnetometer (VSM) for soft magnetic
material, and magnetization value was determined. The
magnetic field where magnetization value did not increase
any more, i.e. magnetization was saturated, was defined as
anisotropy field.

20 2. Quality of transfer signal

Using an electromagnetic transfer characteristics
measuring system (Kyodo Electronics Co., Ltd.; 88-60),
transfer signal on the slave medium was evaluated. An
inductive head with head gap of 0.23 Um and track width of

25 3.0 Utm was used as the head, and reproduction signal was
examined. Measurement was performed on inner periphery of
the disk (disk radius: 20 mm) of the slave medium after

magnetic transfer. Magnetic signal intensity (TAA output)

15



10!!, 10T 10T 10T;

S1000& ()-!1\"4"10%& ()-!SN'4" 10%& ()-"4"109F& ()-!S"4" 10%& () - \+() 7] 9P
S () () () () () Qaé’g&%m(?bﬁ
10! I NY! 10%& ()-!10%& ()-z!1J! 10%&' ()-z! N*! 10%&' ()-z! DI 109%& () -z, &@AL0% & ()
-3)) 2% +#++++2X9. . 10z: S10% & ()-! NXY+ 10%7& ()- Y+ 10%& ()- ! XY+

1098 ()- Y1 10%7& (). ! SY! 10%&' (). ++++, -G |- N 109 (),- 10%& () -

10%&' () -, : ! 109@%( Pre1698™ (9% YPros sty ¥esS18225055d . 3Pk 1t yef\pXPressed

10% 10%&' () -° gty% - & 109%&' () - FMlO%&' () -f 10%&' ()-s10%& ()-./ 2/ u/ /| YOJEMN
10%) s! 109& (§- " () - YL0Y& () - &SMLOUR () - Y" S109& () -y

. 100 () - Y0K00001 i, d bk ; 4038 L0 fodrredtl LOUEG A 1 OO Li)e/ (uzamy o

109 () - 9- Z10%& () -T+10%& () - PL1111T112b@ T0CX " 100671 & (}- yod 0%t lS- m 10
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"10%g & ()-y!'DJ "10%##& ()-y "10%Q& ()-y!'lJ "10988& ()-y!'\/
"10%' () - y56>dEefidddzDnl Yehe equation (1):
Signal intensity ratio = (DTAA/HTAA) X 100 ...... (1)
In case the value of the equation (1) was 95% or more,
it was evaluated as “good”. If the value was lower than
this, it was evaluated as “no good”. To confirm the
10 quality of the signal after magnetic transfer, reproduction
signal was examined. The reproduction signal obtained was
inputted to a digital oscilloscope (LeCroy Inc.; LC334AM),
and evaluation was made on half-width (PW50) of the signal.

If PW 50 was less than 300 nm, it was defined as “good”.

15 If it exceeded this value, it was defined as “no good”.

Table 1
Anisotropy Hk/He Signal Half-width
field (Hk) intensaity
ratio
(kA/m) X 100 (nm)

Example 1 15.9 8.0 X 107 96 (Good) 282 (Good)
Example 2 2.4 1.2 x 107 96 (Good) 280 (Good)
Example 3 6.4 3.2 X 1072 97 (Good) 279 (Good)
Example 4 0.4 2.0 x 107 97 (Good) 277 (Good)
Comparative 0.07 3.6 X 10" | 96 (Good) 301 (No good)
example 1
Comparative 0.04 2.0 x 10 | 93 (No good) | 305 (No good)
example 2
Comparative 40.0 2.0 x 10* | 90 (No good) | 280 (Good)
exanple 3
Comparative 44.6 2.2 x 107! 91 (No good) 283 (Good)
example 4
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5 capacity removable disk medium, large capacity flexible
medium, etc. within short time and with high productivity.
Also, it is possible to perform the preformat recording of
servo signal for tracking, address information signal,
reproduction signal, etc. in stable manner and without
10 resulting in deterioration of the quality of the transfer

signal.
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2. A magnetic transfer method according to claim 1,
wherein the master carrier for magnetic transfer having a
10 magnetic layer with a magnetic recording information
recorded thereon is closely fitted to the slave medium
where the information is to be transferred, and a magnetic
recording information of the master carrier for magnetic
transfer is transferred to the slave medium, whereby
15 magnetization of the slave medium is performed by initial
DC magnetization in track direction, and then, the master
carrier for magnetic transfer is closely fitted to the
slave medium processed by initial DC magnetization, a
magnetic field for transfer is applied in a direction
20 opposite to the direction of the initial DC magnetization
on the surface of the slave medium, and magnetic transfer
is performed.
3. A magnetic transfer method according to claim 1 or
2, wherein a magnetic recording medium having a slave
25 medium with coercive force (Hc) within the range of 103 to
313 kA/m is used.

4. A magnetic recording medium, characterized in that

servo signal is recorded on a magnetic recording medium by
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