; e3e( ( FbL6TQVAGNETI C TRANSFER MASTER MEDI UM MAGNETI C TRANSFER METHOD, AND
MAGNETI C TRANSFER MASTER MEDI UM FORM NG METHOD BACKGROUND OF THE | NVENTI ON
Field of the Invention *~~~2* The present invention relates in general to a
magnetic transfer master medium provided on the surface thereof with
protrusion portions forned in a pattern for transmtting data to a nagnetic
recordi n ETAC W$FE%MSEB MEDISMa MAGNETILE TR@%%I?%R MESSICD, ANBI um
for transferring data to a perpendi cul ar nagnetic recordi ng medi um

Further, the prc42@GRETAUeHRANAFER| MRETEROMEDAHYNEORMINGaNETEODEt hod of

enpl oyi ng the magnetic transfer master nedi um according to the present
invention to transfer data to a perpendicul ar nmagnetic recordi ng nmedi um
and a magnetic transfer master medi um form ng nmethod. Description of the
Rel ated Art General |y spe@@idKEROVND GEORHE TNVERDI® i ¢ St ojﬁm‘umﬂimwﬁm
there is a demand for increased storage capacity and | ow cogt

desired are so-call ed hi gh-speetigaseessenediydfEionhi ch are capabbtuwoogf
advant ageously reading out the data of a desired Tocation in a short tine.

Exanpl es of themg npelsast i peledeibherbigbespeRdgERERRLI €0l BCRARGHAE 1 BRI UNTS
(magnetic disk nmediuns) utilized in hard di sk apparatuses and flexible disk

appar at UsgfansPs £ahh 8 tr AEKHL 08 ?§5¥QdE@CBBOkRQYSuWQ%%%'Qh%Q%oEa%&%E!C head
accurately scans a narrow wi dth track to achieve a high SINratio, plays

a SUbStarﬁf@érﬁ@i@n'ﬁb@ﬂ@hé"f@rrﬁé@ Mmah t&reazgp f%%p%?c Blém&?%&?@ dat4 Servo

signal, address data signal, replay cl ock si gnal used for tracking

Wi thin a Gerd ﬁbanbf&tl%r ¥éEo?89Hg &9 b CH}SJII Sat Békegcﬁiagrhlgo o ﬁggﬂé&c

"preformatted”, "that is, recor on th i n advance. Magnefic transfer

net hods reald 2k g n@acscttg@rn%dam {)(I tgtlaer"fgfélrxefﬁ ML 9.2 P8 ngehalr:nﬁas!ata

such as a servo signal or the |1 orne on a master nmediumis magnetically

transferm%bﬁ%@g@ffggagglﬁ nRg/eLiLC recording medium have been proposed

in, for exa Japanese nexanlned Pat ent Publication Nos.

63(1988) - 1836235 HHD9 hé‘oééése&@dlﬁx%&@%éﬁ ZQ%QE’QS fecar ghghet ot hese

magneti c transfer t echno Ogl ES a mast er nedi um havi ng an uneven pattern

cor r espondi ik £9r e ﬁ{ highd AP ERE I ANALRL Eednb o? Rl S fRRHL UM (2

magneti c recordi ng ne pared By bringing this nmaster I um

brought it £h 058 @antﬁstp%sene shouRcaBAl vB t2ahekEaqeel engd body,
and applying a transfer nagnetic field thereto, a magnetic pattern

cor espondl i &t HhaghEt o, rBodghYAgShiaARk, DAnBe 0RabheTRs er medium

is trans red to the slave nedium The pref ornattlng can be perfornmed

wi t hout Céwﬂgéf@rt;k@sﬁék%éaﬁuﬁogbkmeﬂé RE¢hBa.master nmediumand the slave
medium that 1s, while the two nmedia rémain stationary. Therefore not only

is it possible to perforpan-fseisat 8¢ egar gl hbe preformat data, it
beconmes possible to advaﬁTagE%%STV—HU“gﬁ_Tﬁ“aﬁ‘ﬁxrrﬁﬁﬁ ly short tine.

However, as to ddie RunetdgedReRd divdcNeALYAYdt ¥8 Ragnetic storage

mediums, there is a demand for increased storage capacity and
low cost. Further desired are so-called high-speed access

mediums, which are capable of advantageously reading out the
data of a desired location in a short time. Examples of these
mediums include the high speed magnetic recording mediums

(magnetic disk mediums) utilized in hard disk apparatuses and
flexibLediskapparatuses.So—calledtrackingservotechnology,

wherein the magnetic head accurately scans a narrow width track

(R
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possibilities are |ongitudinal nmagnetic recording nmedi uns provided with an
easy magnetization axis in the horizontal direction in relation to the
surface of the magnetic |ayer thereof, and perpendi cul ar magnetic recordi ng
medi unms provided with an easy magnetization axis in the vertical direction
inrelation to the surface of the magnetic |ayer thereof; however, in
current pracdclobevé angldlugi/Natatiegnellagsreesabdiagtirdi ol dnea genaiald y

enpl oyed, and the magnetic transfer technol ogy descri bed above has al so
been develttreHi§hcstsd FydRiapaciay therkongi A udna sriggaat,i 840695 Ak

medi uns as the nmagnetic recordi ng nmedi um of choice. the other hand, if a
per pendi culighamBoRebilGy etecd BigHRYI, UBLES, eABEQYESr EFabRERgagEchindata
storage capacity can bée expected’in conparison to the |ongitudi nal nagnetic

recor di ng JZRqi;y5E -in%@rv%qs%%f:d}fMchhna RO £t 1d:2N5F S nd SaPsE fopged on a

per pendi cul ar magnetic recording nedium a magnetic field nmust be applied

| the PerpeniGULAl (i eatian i L JSReC! dip tie S age plvdiee magnet i c

| ayer ther erein the optimdl “conditions er in contrast to cases

in which a mgnglj ett&%”g‘%%ﬁesif%rp%‘%gl%ﬁ%d @313 1?%'5% er.%%!ep(%;eti ¢

recordi ng nmedi um “For ex . when magneti c rmed to a

per pendi cul gt net | e i i_um i |.SO r is large at
t he borde%fgéFtigﬁ§§5%§é£§%£€h§gfﬁ@%?ggjhégﬁe |za$$%%1%%F}%gggoé%ﬂﬁFﬁ%
uninverte% gqpiza ion portions, wherein a_prob

I i in that t
ol onal quat oo g HEboPRSER b GRS e RS th §sHAMETL AL PRI S (i dd'®
!nventorst %rgﬁe g#%sent gnventiog,égz Qas bec me pleaQEtQ§Hlthh§(%%q$Iem
is due to ARTERESH 6 EnlMedBidt Fait 5fd tnﬁe“}?"aglhé[f’l (paf"fu ot R WRET se
tizati ti , is th f ti i.n signal lity.
Fucther - dRen SBeLERATRIFC. 2P REgFe DR P et PR R, M Tt oY
t hi ck f f t i ti ti
ayer of - a8 5 Endatam el TR SR A p Al o (B ed e por'e di ot ance
ted t i ield th h tically i t. (di ti
Pretey and ¢ nbredraiRg kect beSRomBrait Ry R AR o SO dhe t
t I ni th i c.fl bet t i ti t ~ it i
G111 cul ¢ B8RRI SEUS B AAR I SHRIbPABLE S, GHEF SORar AL Doy EPEitihg a
ft i.c J havi i f SU RY OF THE | NVENTI ON,.Th
o esent | WERT DR OHBS Wby GARADEEA FASYPAIr OF Lk HG FOVO5EAG 7S UMances,
and it is ag.o@ject of t@g r§s nt, inven%hon toS rgvid]JF gaﬁneé'a tQQnsfer
mast er nedrom? &p’a%Péeé’f"ﬁ f OF rn]d"ga”fga FE01' gr[ﬂaet ¢ PARSPEr Bt a
di ti di diym_Th tic t f t
Ped um acEPaens b rph e e it ERdTln TS Pk anebrd i PaHch e el
di LS, bst r at ided..wit f whi ch t i
el o COTETANG A, GHERLERl RO sRRAR FRAEL IR ISR,
D et Ehtbor BOLRET A, 6, TR oL B ol
master medium is transferred to the slave medium. The
preformatting can be performed without changing the relative
positions of the master medium and the slave medium; that is,
while the two media remain stationary. Therefore not only is
it possible to perform an accurate recording of the preformat
data, it becomes possible to advantageously do so in an extremely

short time.

However, as to the magnetic recording medium, two



portions between the protrusion portions so that the nmagnetic |ayer forned
on the protrusion portions and the nmagnetic |ayer forned in the depression
portions are magnetically linked, and the ratio of the thickness of said
magnetic layer to the track direction width of the magnetic |ayer of the
protrusion portions is greater than or equal to 0.8, and |less than or equal
to 3. Her @ostshid idxpriessiaore "lorspirtfatieadn meyrodt ior ateamsidimganedomss havi ng a
magnetic | ayer" refers to the portions protruding frombase of the

depr essi oprperiideansiigf cire ddyy mgneiticdayar Hes heentHornes thetgbet ween;
wherein, a magnetic layer is formed over at |least the tip portion of the

these prodiu@ican oporild aRshatith e tHOWST Qe RO IO Snd dYBEE VESyERY Dbe
formed fromthe magnetic |ayer. Further, the expression "are rragnetl cally

l'i nked" reheredfo hhE ;B’@ﬁéér’i’@léthi&fl%gtﬁ&1®9€%bkalh@yIﬁéd9um£ her PFQiddisi on
portions of the great er part of the magnetic flux that passes through the

magneti ¢ Layer -of Jafls ARRIMRISIAR R H:ARS Mehad ddANdLl JBatisnfigld is

applied in the direction of the thickness of the protrusion portions; and

does ot rehe it WHAHKETs sl of Nen BRIl d %gerh@ﬁepeee haspedkas @

conti nuous, connect Ed | ayer over the protTusi on portions and int

depr essi o partl,ans. o clttlec{ehetl%%grl%u%ﬁ%@]] tai(‘é; rrg—:l c{;o%% rr%_g dné &i 1%1{1::59

direction correspondl to rection a

sl ave msd'ra‘f%” ?%ne tra#l%e} JANS 12 md teec;ttchq_lr esr dy toaﬂfg?)gnsfer

for exanple dat’a be Serv ghal S. “fhe magne

mester meqium ageey gbgg, Lhe, PGSR Jou nge%n L2, 30¥ahagReysby yid | i zed
in a rragnetlc rans ¥ ﬁlélOO;Vﬁerel n. v % ? ? e protrusi on
por ti ons gt 53l 4 JTagne a%rtertalncsfgefcoﬁ%fri; @ RS A ghe gnsiic | ayer of

the perpendicul'ar magnetic recording umare conj oi e Form a

conj of nedbody; and, 41 1 NS ok IRINGL £l ihil | 8A8P1H 0 10,581k Soni oi ned

body in t iréct’i oh perpen |cu ar 1 nagne C Iaye

per pendi c n [ d| um r an fer he, da fromthe
mast er gagm to%t %eecr?ergné qn% ayer em}qdy per’ pend?lcrﬁ aée 119 égt

recordi ng %1 cI—|er‘_:1%,ltt he refbeer ent s cq_t o nj 0l ed" ncI ude%ﬂtot onI y to
the state® t e reé’peéatlve suﬁeaces o] boct sal iuns are in

conpl ete i %Et%% m\/ggtt% Jt%c \ﬁ%tohrec{mgg%e lﬁ,‘(‘) stat es wherein said

medi uns are di spose erern orm i nt erval is maintained

bet ween t he respsc“cgge upf ages.d hereofie The cyabical s Legordig neg) um
nore specifi cal can i'scoid gne ic recording rumsuch as a

hard disk e@‘ n%)g.c %rd}ngghe% tpgcérglngﬁry é.]ﬂ%ﬂ Hggrnrgqg_%t ffeid%éter

mast er nedl Uﬁ'leaCCOI’
be applied in the perpendicular direction with respect to the

surface of the magnetic layer thereof; wherein the optimal
conditions differ in contrast to cases in which a magnetic
transfer is performed on a longitudinal magnetic recording
medium.

For example, when a magnetic transfer is performed to a
perpendicular magnetic recording medium, the magnetic disorder
is large at the border portions between the inverse magnetization
portions and the uninverted magnetization portions, wherein a

problem arises in that the signal quality is not favorable. Based



the present invention is a magnetic transfer nmaster nedi um conprising a
substrate provided with a surface on which protrusion portions, which form
a pattern, having a magnetic , |layer have been formed for transferring data
to the magnetic | ayer of a perpendicul ar nagnetic recordi ng medi um wherein
6 it is desirable that the magnetic layer is formed while a magnetic
field is appn erthd candieysidsty atlee | invdret ghi s ecf | Oie per eeexnit clhwent boh he
surface thereof. . At this time, the direction in which the magnetic field

i's appliedwhers beeofiagdeést dreihis peobeehnol Bthd T osHASiAgtfAl Eyent
parallel to the direction in which the transfer magnetic field is applied

when a Wﬁgﬂﬁ{é@réixﬂﬂ&f@rtﬂé e Rerf piesk ¢he pivepsathognébergeiogan be
in the sane direction, in the opposite direction. The easy magneti zati on

axi s of the eahed] Carl&YFé 1% thga gl reety %cﬁk@@i@t’i‘tiﬁléi’?QQIp&@QlﬁHj{/ar to

the surface of the master nedium and perpendi cul ar magnetic ani sotropy is

given to the mgnglif.l Auele b SheaRhl Loal ok flethle dRANES ] ebdnduring

g
t he forrratlon there}% 'FUT t i magnetic tr mast er

accordi ng 433{ S thg}égﬂ%sgn Est}?e ehif o V\Egéf:gﬁs%ﬁt é&rg?gﬁ’s"m

conpr|5|n strate provi rrace on ich protrusron portions

formed in f%ﬁ}%tc{ l;tﬁgngx;ggg% %féxc 'fa¥§é H2S tg)?ﬁ{tk q]Krﬁni% ke thin.

transferrin ayer magnet |

recordi ng éTeccguusrg fwher e é{le{égc S gls %]é:let hg}lfe%aig%ogg tljng L geé

havi ng an easy nagnetlz aral e easy gne i 23¥ 1 on axi s
of the ma et| I’CIV tlcfor r t han at _of
sai d magne J‘|ecl s p‘?%’l %é?v%%??‘?ﬂ lﬁfngtgrn ?? bris nd {_Agefﬁi S
tinme, the seconda r\hal Cc I#a% %n tor rregl in, degr essi on portl ons
bet ween t He ProtTUst ’b%?t e Y 3T P9 E%%?%t8?§ tPIP M said
depreSS|on ortlons can be for ression

o ors B Ran g i i Gd L Pt SbvednPBEet Pl Pont BErERBRET neon

the prot rusc o.n; F:)L?:rtllsocgl]ffflcult to realize sufficiently favorable signal

quality by providing a soft magnetic layer having a simple form.
SUMMARY OF THE INVENTION

The present invention has been developed in view of the
forgoing circumstances, and it is an object of the present
invention to provide a magnetic transfer master medium capable
of performing a favorable magnetic transfer onto a perpendicular
magnetic recording medium.

The magnetic transfer master medium according to the
present invention is a magnetic transfer master medium
comprising a substrate provided with a surface on which
protrusion portions having a magnetic layer have been formed
for transferring data to the magnetic layer of a perpendicular
magnetic recording medium, wherein

the magnetic layer is also formed in the depression



It is desirable that the second magnetic |ayer is nmagnetized in the
opposite direction to initialized field in advance. The phrase

"per pendi cul ar direction" refers to the direction perpendicular to the
surface of the master nmedium That is to say, the easy magnetization axis
of the magnetic |ayer and the second magnetic |ayer are perpendicular to

t he surf aperdafionise betisicen e paptirheisacpodtimgresocthayerthe snapgneid zed
unidirectionally in said perpendicular direction in advance. It is
desirabl elblatr Ebemedessi vee MAgNEhI£i dw e tdforihanseehadnameeei & cldpaer is
approximately twice as |large as that of the perpendicul ar nagnetic

recor di ng reReledm nNohE ddistte 3% 1 RAATIbRD af[r'éemﬁgﬁé@&bﬁll?/anﬁxfmﬁédm&r
medi um according to the present invention, it is preferable that the

magnetic layer taenedi9B &herpairdipcameds tdre shihet fHghaRiBoL L8RSt ba e
either a soft nmagnet or a sem -hard nmagnet. According to the magnetic
transfer pRgter gTedicdModf wiBRnPEeSeRt hAYRBEE AN a Py MBKI 11k thedAld 0

bet ween t he cross-sectfbngﬁghgiSﬁtg(i.e.¥ t he tﬁ?g{ﬁess %ﬁbtég§ nagneffz

| ayer) of ; neti t | @N gpPOLT ] he..t

directi onp\%)vF'l tlh %f E%h r%r%%%%tt?{:aq g?egﬁg%iﬁde%ﬁreét%%gﬂdr%%ggta%oﬁg erg ealt er
than or egyakh to 0.8 and less than or equal 8 to 3. 0, the signal quality
can be inproved by raising the effect of the attraction of magnetic flux
the toward the magnet gl ayer of the surdace of ghe. ot risian, partions,
and signal om ssions can bé*prevented, ﬁ%eréﬁy a ravorabl'e nagnétlc
transfer e perfor.med onto a .perpendicul ar. magneti,c recordi ng_ nmedi um
11 Uhe v ab P8 R eRa T o Retorta RENGEL e RO g AT ot e

within th net.i ¢ layer .when transfer mgnetic field is ligd in the
directi onS 55%% Hgl@rgosfg%ge&aisoenaqaf htgfegh e%lé%%srqueosn I%Orlgtejf?n? hbee‘g?f? at(-': Ton of
the magnetic fl ux sai.d netic |a becones deficient nd si gnal

qual 1oy BeBpat et T Yves bsy BERR st Ehe RERETRRRAT iy RNl o,

than 3.0, ,danmage tq the surface of. th netic |layer of the surface of the
pr ot r usi o%aﬁgft ilgngfoﬁglée s S le R klaeoa}sgc, n‘%ged%i e %Oonii]a%r% %éef? ‘T’etn}él TS caused

by said dagag%d pi eces,. or_the H% gsfer d§fiCi§n%hﬁ§IFU9 #o sggngg a

def i ci encPESVEPSERE PPRELRAts &t 3 ?d?ﬂoﬁaﬁ%b% SSECEUF REP Hy £y
formation gffthe ﬁg%neti% | ayer oqinot éng the surface of the protrusion
portions Bit ESATERe [d&Pt &8 SRPGTi O ¥et ween the protrusion portions as
well, wherein the netjc | ayer forned, qver the, protrusion Ltions and

t he magnetic Iaggrrrgg%ﬁ:ﬁehﬁ?ne %Iées(jsejf)?%ssair()enmﬁgp itéﬁé';l% e ﬁ%]é gti%e(f ]§/S

i nked, t tractian of .the etic flux. tonward th netic layer of
68 Bh RESeobe I gt YR o SRR B o enf

the surface _ aci _ avorabl e
megnet i LLanstel 630 Re PELLOLICH. Bt bE chUr hhghe BSOSk hiO Slues
magnetic transrer master
through the magnetic layer of the depression portions when a
transfer magnetic field is applied in the direction of the
thickness of the protrusion portions; and does not refer to
whether or not the magnetic layer has been formed as a continuous,
connected layer over the protrusion portions and in the
depression portions.
Further, the referent of “track direction” is the

direction corresponding to the direction along the track formed

on the slave medium by the magnetic transfer.



medi um of the present invention: if the magnetic |ayer of the pattern of
protrusion portions of the magnetic | ayer formed on the surface of the
master nediumis a magnetic layer that is formed while a nagnetic field is
applied in the direction perpendicular to the surface of the substrate,
because this magnetic layer itself is thereby given perpendi cul ar nmagnetic
ani sotropy by tKosenehattit 1sehdyahhagebhsectifoe magnetlie; dqhant ithy of the
magnetic | ayer due to the inverse magnetic field occurring when the naster
medi um hagrafrefiee08pGhnBd Bekoasshawesnedi um and a transfer magnetic field
is applied to performthe magnetic transfer becones |larger, and the effect

whereby the magneéigaghekitstabhbaelkeflabovar febhammageeds nayer ok the
surface of the protrusion portions is increased, the constraint of the

magneti c Hluxefan; RechIRBAVEY, aa(}]gnklﬁge%%'l%t h& idiiSem 3 i diarader

portions of the inverse magnetic fields and uninverted nmagnetic fields can

be suppr egsefls rubeREDKoq! DR PLINA! cuialddrte CAD DR IMIOSL Bded S abl e

magneti c transfer can be perforned onto @a perpendi cul ar magnhetic recordi ng

edi um | 9o a0dLEL ok <AEAAG L0 L PRORRIIG . BRTLAL: TIPAE ol of

the pres I nvent1 on: e Interva etween the protrusron portions of

the surfageyel bbeBSLECURALUM uhiich ke Pravded i ha panal i c Laver,

is provide a Séc magneti ¢ | ayér that "has an I'Ty magneti zed axi s

par al | el f, t netic.l r n coerci L c_fQqr
| arger t h‘éﬁn:ﬁ Eg{gegftos g?ﬁ%ﬁﬁég %%nfggfpedrc}ﬁagg gc%%gagrrlas\gf%&rgﬁ %Erl?%%/lecr JE(F)lLae\g/Li%ng a
| ar ge coercive nqugtic force.and EPECh has gee magnet | zed 10 Ehe

e e

di roct | on BRI T ERAY2 1R CORIH RO 0% ALt BRE et ton Perpengiay sy

i ed d . th tic t f is tob rf d;,.b
et 21 B it TR LA Ot S At Tt tRat T adloia. FelRE e
wh by th tic fl i tt t t d tic | f.th
Sort aor OPSRRBRy s beohpRe et S tnidt i e HACERE Heg il e Ghenr der
at the border port.ions of. the.inverse ngﬁgﬁtic figlds a ni nvert.ed

f . . d
magnet i 8 ‘F‘?‘%T‘% flEai'r?%eErl Sﬁp%?’eggg?&;pe\mé’:f T PRE"SI éﬁa‘iecg% 1Y "ESH W
tjc t. ' t
bor pand PSS dilh P Le PRS- E g ARAST | #PEne a8 St STV Choth R s ket i c

transfer nRster di um of the prese i nv for ex Ser,vo

L on L e
signal s, "OFaVOPabIR TF etV oY tcse r\?%n%’:ogﬁ‘a%’g %%hdbr%eczlggxpsf’efrpeer"fnor med

i cul i di i wh b f d
oor pendt TP ERES Sl o T8 B AR B RBUP TR T e N B St T S B PPt |y,
According_to.the magnetic transfer,.nmethod of the present. invention: the
Tagnet o 57 AN HRE AR ARGPURCGr LEIm SoACe NS RTaNT  BH 1 ST G GE AT w t h
di cul t,i di di t.o f i.Qi ned : d

Cronorer HagharrERPRgR BebuaRn S FRUpRE Ye MR A NI e M 0t on

dicular.to.the t k f id i.cul td. d
Poabum t oVt EheRb ParE o BHAAGE Hordt Rt REAaN BhacRY e skl "
wherein, as _describ

S ¢ ed qgﬂxe, Qgcause %he at r%%¥hpn of t{T%Xl éﬂ'f%'flux
toward t HB*EBF ﬁﬁﬁ%%?f I%ﬁ%?:ﬁ¥nﬁﬁg sBrfaAdE s ﬁﬁg’p?o FUsTon 6%rg?ons is
favorable, a ﬁavgrﬁble magnetic 11 transfer can be perforned.

or the Iike.

Further, the magnetic transfer master medium according to

the present invention is a magnetic transfer master medium

comprising a substrate provided with a surface on which

protrusion portions, which form a pattern, having a magnetic

layer have been formed for transferring data to the magnetic

layer of a perpendicular magnetic recording medium, wherein



Not e that a perpendi cul ar magnetic recordi ng nmedi um onto which a magnetic
transfer has been perfornmed according to the magnetic transfer nethod
descri bed above enpl oyi ng the magnetic transfer master nmedi um of the
present invention is a recording medium provided with a favorable data
signal; for cases in which the transfer data is servo signals, in
particul ar, recotdisgdesilrgbaybelekt qiled iMtagriest i anrapywad idue drandcharhiley eased
accuracy in the positioning of the magnetic head. BRI EF DESCRI PTI ON OF THE

DRAW NGS Ei gligRelitSfaetH0sS-g8611iodato Wiew Bfbsa afd 1ioN tofe A iFR@EDC
transfer master nmedi um according to the first enbodi nent of the present

i nventi onpekpautgcdlas &oCEPesS s9eFhicendherie@w of a portion of a magnetic
transfer master medi umaccording to the second enbodi nent of the present

invention, Figuig Bnis &ikE OSSheaH+ N o181 R hRly e i& MBNEE i C

transfer master nmedium according to the third enbodi nent of the present

L R S e e L et

inventionsubstantially parallel to the direction in which the transfer
magnetic field is applied when a magnetic transfer is to be
performed; the orientation thereof can be in the same direction,
or in the opposite direction. The easy magnetization axis of
the magnetic layer is the direction substantially perpendicular
to the surface of the master medium, and perpendicular magnetic
anisotropy is given to the magnetic layer by the application
of the magnetic field during the formation thereof.

Further, the magnetic transfer master medium according to
the present invention is a magnetic transfer master medium
comprising a substrate provided with a surface on which
protrusion portions formed in a pattern having a magnetic layer
has been formed for transferring data to the magnetic layer of
a perpendicular magnetic recording medium, wherein

it is desirable that a second magnetic layer having an easy
magnetization axis parallel to the easy magnetization axis of
the magnefic layer, and a coercive magnetic force larger than
that of said magnetic layer is provided between the protrusion
portions.

At this time, the second magnetic layer can be formed in

the depression portions between the protrusion portions so as



Figure 5 is a perspective view of a slave nediumand a master medi um
Figure 6A, 6B, and 6C are drawings illustrating the basic processes of a
magnetic transfer nethod, 12 Figure 7 is a cross-sectional view of a
portion of a magnetic transfer master nedium accordi ng to anot her

enbodi mrent of the present invention, Figure 8 is a cross-sectional view of
a porti on tef camphghel v iklansf 23 idwspaessdginuppattondi my cendpetfvamed
enbodi ment of the present invention, and Figures 9A, 9B, and 9C are

dr awi ngs iilnl wstlyatai peprtierbadi ¢cher degeses ioh pormgrets ddtvwresf erharet hod
utilizing the magnetic transfer master nedium of Figure 8 DESCRI PTI ON OF
THE PREFERRED ricBODI MNXTES drigy,eiazafliceyy tdse ipr afserffoadheaiibadivent chod t he
present invention will be explained with reference to the attached

drawi ngs. prcdSuslioh @ortG@sS.- sectional views of a portion of respective
magnetic transfer master nediuns according to the present invention. Fig. 1

s a cross-sectir@nak diegWrabla ROakL @ReOokeaomditlgne tiilanshRlr mast er medi um
according to the first enbodi nent of the present invention. The naster

medi um 3 ings gn@tiRdd 1 tHeS i sSaP @1 r@ il d Nrfitd-a13 ARS Eildied kel ow,
and protrusion portions forméd in a pattern for transferring data to the
sl ave nmediggRans:corovi ded on the surface thereof in the donut shaped region

encl osed by the dotted line showmn in Fig. 5. Figure 1 is a cross-sectional

view of a porti ?HeOEhE:B%eC?“g%%g‘b%‘i%ilé'r @iiﬁc%%ttii%'?x"o‘cretf%@:s”%gﬁ%tﬂ;?fi transfer
master nedium 3 shown in Fig. 5. The magnetic transfer nmaster nedium 3
shown i n BigGect 16AMYrERHA GHAS 1Y €132 RPULED ML Idster medium.

That is to say, the easy magnetization axis of the magnetic layer

and the second magnetic layer are perpendicular to the surface

of the master medium; the second magnetic layer is magnetized

unidirectionally in said perpendicular direction in advance.

It is desirable that the coercive magnetic force of the
second magnetic layer is approximately twice as large as that
of the perpendicular magnetic recording medium. Note that with
regard to the magnetic transfer master medium according to the
present invention, it is preferable that the magnetic layer
formed on the surfaces of the protrusion portions be of either
a soft magnet or a semi-hard magnet.

According to the magnetic transfer master medium of the
present invention: by making the ratio R between the
cross-sectional height (i.e., the thickness of the magnetic
layer) of the magnetic layer of the protrusion portions and the

track direction width of the magnetic layer of the protrusion

portions greater than or equal to 0.8 and less than or equal



protrusion portions fornmed in a pattern on the surface thereof, and a soft
magnetic | ayer 3b forned over the protrusions portions and in the
depression portions between the protrusion portions . The protrusion
portions formed on the surface of the substrate 3a have a width win the
circunfe i@l dir IS LT 'gg%d : e soft
nagnetic£§g§é$ %gbf%%%E%fég%pgﬂhé%gg%?gégﬁ% t ekgf%§$%§?€ﬂﬁ%%§?F8%§ of the
substr at i, ght t.he -wji. dt f i nt i al
direct; ont ragtreaoEEn o B BERE S e R R e Tever
circunfer q%ial directigqﬁgf th% uneven Ba%tern of the substrate.3a is
wi dth w OHetE SUREACA PO B RO TdMR BF PPREREFght ™Y 193 e ORAGRePPE | ayer
of the surface of the ot r usi g,gortions 9f the substrate 3a to the width
8

wis greGRRPE BRPG Eiftral ' ES ah8VPEaBIEHARIRF LU 2t &F FarThe

magnetic | ayer formed on the surface of the protrusion portions of the

) pr. )
subst r atR®B5OARECt ARt AagneerEeRayER1PEr RBENRH IChECEEFFEES BRIPOM:i Sds

bet ween said protrusion portions are magnetically |inked: for exanple, for
a case i BhamiadH oR dgghrss Eheindd 8 $hgpb Yews ¢ resneRd csiibetd geaegirgedt owar d
the direction of the soft magnetic |ayer, because the nmagnetic flux

pr oceedsWEbhinntbasngonebirt havest wheRgpetir@nsdgar megnetd cddgredssiion
portions to the soft magnetic |ayer of the protrusion portions, in

conpar i sepPi dedabe dHian duiiestt iteof ot he rergprs T3 ¢ aiyenra bihaigh tdbgresesison
portions is not magnetically linked with that of the protrusion portions,

or caseslangehi chha sbtranhgnst PE Fhpemahastiot fReenbyr sviidetapnethe
depression portions, the effect 14 whereby the nagnetic flux is attracted
to the sbavendipranias beféciefnty hendwigel guatllidypistradiasd pbetebys is

hi gher. Note that a synthetic resin, a ceramic material, an all oy,

al umi nunPngthssothpmritandsiilf comw mttkelR i ade@tekahiag 3s@d tempgem t he
substrate 3a of the master nedium 3. Further, the uneven pattern can be

f ormed byouskeosuatfstanpfnghaembgdetacpheyerl iotfthddpeashy fmsehod, tdwe t he
|ike. Further, as to the material formng the soft magnetic |ayer 3b, Co, a
Co al | oypfG@bNusiGoNpZrticobkbbeaeZrmesr remarkibér, EBed aheFeoalthoy (FeCo,
FeCoNi, FeN Mo, FeAl Si, FeAl, FeTaN), Ni, a Ni alloy (NiFe), or the like
can be edpfogidntchesetonseilt biysspart demkgeldy pjesksr alpire thieatt rR@Gd e ror

FeCoNi be enployed. The protrusion portions formng the pattern (uneven

pat t er n)defichenmisteduaedd usd grahmdll ¢ brmede dyonddrionfl ikes tcamsiesg byet hod
used in the field of manufacturing original disks of optical disks, a photo
| i t hogr apaydndahadeusedukrn the field of manufacturing sem -conductors, or
the like. Here, a sinple explanation of the manufacture of a master nedi um
wi || be given. FErther, &y vherfamashiciropEsilsg magnesigekh yar chenahoodly, fl at
surface of a glass substrate (or a quartz substrate) by use of a spin

coati ng phecessfachenf theapeptbvadphopoatiehscbusnobedshp dephieshios

nodul ated in correspondence to a servo signal, is emtted while this gl ass
subst r atporsibeé nigeteean ethe gruh rps boletee nf hewls peg twerld,, shelreds thet of a
servo signal extending linearly in the radial direction fromthe rotational
center ohagaehicr daikeri §oenmpdsesenvéhet peodnisieons porddenst anide thieot or esi st
15 on the portions corresponding to each frane on the circunference .
Then, theaghetbce$ageri §osmbpedhnedheodepdessiopmpor tioncsesse t he exposed
portion of the photoresist is renmoved and an original disk having an uneven
pattern hagnedibylihel irdoed nithg phoracedsbatof $hebhagnetithEnebyowkext , t he
surface of the uneven pattern thus fornmed on the surface of the original

di sk i s shbj etd@tetc a Plat 0 Heoeans el el rdfeo piiot@)u,s ivine pelry ian sNi
substrate having a positive uneven pattern is forned; said NI substrate is
then peelgdrawayitsaeanl hanar agiraabrdbilk. mBynethic subsigfatre cean e enpl oyed
as a master nediumas is, or after a soft magnetic |ayer or a protective

| ayer hgﬁepgggmgg[ther appl i ed over the uneven pattern thereof, as

requi red.

Still further, according to the magnetic transfer master



Further, the aforenentioned original disk can be netal plated to forma
second original disk, and this second original disk used to performa
further netal plating process, whereby a substrate having a negative uneven
pattern can be forned. Also, a third original disk can be formed by netal
plating & iS&e Y told Priadlend! %v@hg%nha&%%hagma n@tiﬁf‘&ﬁ?ékcofe@hé‘

i npressed onto the second original disk; this third originalf disk can be

nmet al pl i t ; i i1 n._On the
othor Pand st BB sRusdRn EOHEI ORK LR O Mplck R L IRNRS, BEERERTon ™ e
gl ass substrate...etchi can be perforned o form es in the glass
substrat l(3:,511e\/\/%eurfefoaycea %Pugcsrfer é?ae& oSt ¢h lp 0 OIP%%ritl]%El%ajSa%éEntg%ﬁD%%d can
be obtained; a,substrate can be for t herefrom based on_ any of the

met hods gosfélﬁ%é'g”%be 2 AP TN ’gjrenjggl\frsa?ﬁ’% l%%nlﬂegﬁgealﬁécg%nrrat erial
to forma netallic substrate, and_any of various fypes of nethods. of

form ng PIRSIGEIa arS T S SAP) bt tof Sk EBER L | BRCRBERORELS

el ectrof ormati on met hods, sputtering nethods, and ion plating nethods can
be enpl oy eNEL khd 3ok ithGerkdt RSdtHSEEPY 091 BE PRI ESRABSHLAF emagRet&C
preferable that the height of the protrusions (the depth of the uneven
pattern)qqﬁﬁﬁﬁfQﬂytqﬁaéﬁﬂﬁn@%ﬂ%ﬁ?ﬁ?i?ﬂ?h@rr%ﬁ@eeéfes igponagRehbFe
preferably, 80-600 nm For cases in which this uneven pattern is that of a
sanpl e séfUAd Siitgh Al tRa e gpsttiicr haysridied@ Bhed etsmiaracticr Meltd
protrusion portions longer in the radial direction than the circunferential
di rect i oA RIGTY WhsPet B agisttegaregiunthas bgegs epahppenefaitme $&ageh in
the radial direction be 0.05-20 Vim and 0.05-5 E.~min the circunferential
di r ect i omediun ansk af Brapkéer magrebhe el dfig KPP lihpse Loi Renhren the
length in the radial direction is long and within this range, is selected
as the p&agetiortmngien keeanesikprdedatand Thkee nafhett cwhayeky 3bhewhi ch
is provided over the uneven pattern of the substrate, is forned of a
magnet i c RN i Bk bis st pictepHyeTard Veporedepbiet Laveheafistbach as a
vacuum deposi tion method, a sputtering method, an ion plating nethod, or by
a nmetal pivafiane et Herl pustteusiton poptepapabt d ndkpasdth theckorstrainthe
magnetic |ayer 3b be in the range of 50-500 nm and even nore preferably,
in the r#&fg&hefmagngbhcnid unNsrd braimpsowedeahd dédschppedtichdl sarderR of
the height d of the 17 magnetic | ayer of the surface of the protrusion
portions aff thee bansdar Rer@pnd ehethg dirversqaraghetscof8edde, andd nore
preferably, 0.9-2.5. Note that it is preferable that a 5-30 nm D anond Li ke
Car bon (Mr@nventrpmagiryie yipkeds pran deg | verpreared/ f shevebyvethehe soft
magnetic | ayer of the surface of the protrusion portions, and that a

| ubri cat iignadly@napatygambe prpveded and sdfaveraklemegnesdsi bransbepr ovi de
a contact enhancing layer formed of Si or the |like between the soft

magnet i c dadylee qmeedppotec pesrragéeulTndagne ttamecondiayg nediwpr ove

the durability with respect to surface damage due to friction or the like
when correct i ndmiasigdiitgrarentasareesind rigp dilré Mp IRt Lol o2 s Fer praskes.

medium of the present invention: if the interval between the
protrusion portions of the surface of the master medium, which
are provided with a magnetic layer, is provided with a second
magnetic layer that has an easily magnetized axis parallel to
that of the magnetic layer, and a coercive magnetic force larger
than that of said magnetic layer, a second magnetic layer having

a large coercive magnetic force and which has been magnetized
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Figs. 2-4 are cross-sectional views of a portion of the magnetic transfer
mast er nmedi uns according to the second through fourth enbodi nents of the
present invention, respectively. The master nedium 13 and the naster nedi um
23 shown in the Figs. 2 and 3, respectively, conprise a substrate 13a, 23a
provi dediw the pdDtécision @epdsdns fateich iwhiahpatieetrans fetemaghkade
thereof, and a soft magnetic |ayer 13b, 23b forned over the protrusions
portionsfagddi PstHs BEPLRSEIiaN R tHO RS LELIREN thize nRLALLYS eRapaFkiroNs,
simlar to the master nmedium 3 of the first enbodi ment . According to the
mast er i i i ts i Ei t he
B e B A N
of the depr LQE rti a S e il rv nla

'n o separaroicrard shane,ctfiT BRRP T HnRER AL BaonRel Rl T2,
separat i I h efiLc Linka n_he t al ther ross, the
sane eff%nggggggiBégg%gggggcéﬁgggkéétggxgg.O&uF?%e%nggggrgﬁﬁg 0 the
master nedium 23 of the.third enbaodinment of .t present. i nventipn shown in
fro. 5, EEoEEhETeR Ror Phe ikt SP Crantan 13 gh b Mg g U B
magnetic,_] ayer of the protrusjon.portions and the.sqft magnetic | r of
The" Gepr BhEEGiFdR PPERSO8D ok PR R Ve Boe dheet € Sbleb AR BEnrrRadhd oo
nat ur al | in this, case also, the attraction of the magnetic flux,toward
the. sof (MAGRAEEPCETSTES G0 BheSHPBEROSFGn BRPEFBRS Tin HE e PG
effectively. The master nediu 13, according to the second and third
enbodineﬁ?g Be fﬂBrﬁyﬁgeﬁPgiﬁcgﬁypﬁﬁgﬁﬁegﬁggﬁﬁ&glﬁFaééﬁeﬁécﬁﬁnﬁfhctured by
t he sane neéhod gsed to formthe naster nedium 3 of the first .enbodi nent;
wher ei n, PERECFRPEKABES 8f PERBSEFR CUNEGnERIR S A Te M SO e MPoMFEd Wh t he
surface of the_suhstrate can be changed when the formation thereaof is

per f or med. TheIFﬁﬁﬁ%ﬂdQEEUP@ﬁW@BbﬁcEggd??ﬁP??ﬁ?rﬂ¥?Qﬁﬁ%41W§ﬂ&ﬁﬁ AER um
conprises_a flat substrate 33a, and a _soft magnetic I%yer,SSb formed in an
uneven p3ftERR Bﬁ%?ePﬁel§ﬁFP§&8noFSsafSrs8599%&?6 §8%VO| §i0Red Smafner, the
flat substrate 33a can be used; wherein the protrusi on and depression

porti onsg?‘é‘?ﬁﬁﬁ%ﬁytﬁfés%%lf CIkBRIFTEV? &3 €aR l@b%teﬁ%]tﬁgeggﬁﬁm@fjf ect as
that obtained by the soft _nagnetic |l ayer provided agross %gg %peven pattern
of the soRFac@d BErPRBILGHIAFalBENEL1E §§COFIANgeBEANEd YHGFECYACcording to
the master nedium 33 : after. ,a uni form nmagnetic | ¥er 19 , 33b of %

thi cknosBESF REEABEEH PEFREACGUISENBGHBLL At §CS3RE D BdAHIEs SPon Dand
protrusion ﬁgrtions of the,sofh magnetic | ayer 33b can be forned by use of
a phot o T#RNbGFEPRGIBERGHLIEP Ee i ke. Here, the thickness d of the soft
magnetic |layer_ 33b top the surface of 'the grotrusion rtions corresponds to
the di stance tPerebfiRgdrf (e T@PP&Le Cof r ﬂ@fgﬁdg?Ygg 0 P&ES<R¢cor di ng
to each of the, above-descri bed enbodi pnents of the paster dium the ratio
R of thelPHPREARRS HNBMAGRRLHLF EFRNSTRT HaghRA e UyLrs 195 P3SSenEnd 33b,
each of which covers or forns the protrusion portions, to the wwdth win
the circlRTBREAPT S FRPQITGH {"’I’r@Perper@%‘?%“a‘?‘élra¥ FA9NGt & GaFordiH98 and

| ess than or equal _to 3. Next, an enbodi ment of the nagnetic transfer

met hod oRCEHPIOYS HPHhe FRFACLNES PRAYF ePP el tierd MR LMAICES G RdStd t he

present invention to transfer data to_a slave pediumw || be expl ai ned.
is applied to said conjoined body in the direction perpendicular

to the track surface of sald perpendicular magnetic recording
medium to transfer data to said perpendicular magnetic recording
medium; wherein, as described above, because the attraction of
the magnetic flux toward the soft magnetic layer of the surface

of the protrusion portions is favorable, a favorable magnetic

11



Fig. 5is a perspective view of a slave nedium 2 and master nediuns 3, 4 ,

The slave nmediumutilized according to the magnetic transfer nethod of the
present invention is a disk shaped magnetic recordi ng nmedi um such as a hard
disk, a flexible disk, or the |like, which has been provided with a nagnetic

recor di N daaye rObath VP ftiferte or on both surfaces thereof in
particul ar, a perpendi cul ar nagnetic recordi ng nmediumon which a favorable

magneti zation gih@cthp pretﬂﬂv‘édﬁi@uqtajrcmé%@’t(iicnﬁebéi‘&{né‘%ecﬁ)ﬁﬁﬁ‘ driigred in
the direction perpendicular to the recording surface thereof, 1s utilized

thereas. HiRiPlaEoMRALUM 20nsser thal e oti et o SIRRULEN ANOWY 1 0- S
conprises a discold substrate 2a having a magnetic recording 1ayer and a
magneti c i i t rfaces
Thor cof . ELF A “rnl¥Rks e EEREELLYBLY ARTEEHEoFRS She Al fe
first e di t, and i s_provide ith protrusion portions. forned.in a
patter nn%%rarngs?ﬁornalfaﬁge omgﬂéurﬂa?g tt\%oe ngrsgéécr 28\(588 t3"thd a[(%:\f\aé:rorrdel&% di ng
surface 2b af the slayv ium.2. The ter medium4d is_of the sa
ayeroq S BUPEPRORCAS TR AEa oA A b rineso LERALT & b GoRaSC Bt o
protrusiqgn pqrtio fo d.n a pattern corresponding to the data, to be
recorded%@rﬁ %ﬁaﬁ@%ﬁpé{aﬁ""edﬁr&l s GRS 52¢ 18F Pad UG g @B "Irhe
mast er nedi u 1.3, 4 conprise a substrate 3a, 4a, respectively, on each of
whi ch a ﬁé‘ﬂgﬁﬁmﬁcﬁra}:‘?ﬂ%&%dﬁﬂr&ﬁ’? QélebEEnt]?%r’rF&f},)eaa?ﬁiyé‘ S¥agnetic
| ayer 3b,, 4b, formed on the respective protrusion portions forned in a
pattern tferldénh Paifdonigy ofp thendesastiiudysedte the basic processes of
the magnetic transfer nmethod of the current enbodinent. Fig. 6A illustrates
the process wherein anPRAF¥i BFSTREREIPR ¥ of4E | BRAPHNFRd unidirectional ly
so as to performthe initial magnetization of the slave nedium Fig. 6B
i|lustrates th&lgME€eds ifhér EERSERSCStaPE e dilem Ofe emBSF&L oM @iud are
conjoined to forma conjoi ned body, and a transfer magnetic field is
appl i ed MRG&F G FHRSIET SASIET Sk e Hinedq dis Fidsitch the
initial magnetization has been performed. Fig. 6C shows the state of the
recordi n§ HER tofo &t Hdres IPRRS aPdd i 1S i&n t he magnetic 21 transfer has
been perforned._ Note that, Figs. 6A, 6B, and 6C show only the | ower face
recordi ng surfdd@UFE &f ithe Sravs-seditdpnsl Xde¥hovind RORtdOm6RE &n initi al
direct current magnetic field Hn is applied in the direction perpendi cul ar
to the tFAGRSHT NSt aih @agt st @estidve FRSATTT %P JhRRaR&EC™D as to
initially magneti ze the recording surface 2b thereof in one direction.
Then, as TRSMMERIFE W8 RUGS e AAVET$ - AMe recording | ayer 2b of this
slave medium 2 i s conjoined with the soft nmagnetic |layer 3b forned on the
surface of theF3f8ERUS &5 FoFEPsSss SEFtiRBatadtier PdditumCF e Gtmaa
conj oi ned body, and a transfer magnetic field Hdu is applied thereto in the
di r ect i offFESTEAditE@AS L Ao Mt 4 A9 i psce i nhd IR thididim 2 and
opposite that in which the initial direct current magnetic field H n has
been appEre@dimeat qf, thee REeSEE dRVERIdS e the direction in which the
initial magnetization has been perfornmed) to performthe magnetic transfer.
As a result, tHéoyx€a?(dSsér ¢gosisgaactirgplevdmy OF coPoddFdMiafgd o the
protrusion portions formed in a pattern on the data bearing surface of the
mast er NEGANAE 9 S neaGifEy ERIheR MEkiEr BEF R 1R G dde d?gpqrrrél magnet i ¢
recording surface 2b of the slave nmedium2, as shown in Fig. 6C. Here, an
expl anat ieg¥paskignerde e fpridfef mrapemdr imvendeictor mance of a magnetic transfer
fromthe | ower-side master medium 3 to the | ower-side recording surface 2b
of the slave nmEdiouwre?; imaperspeativaowew of B glawe mpdivmgnsd aimeg tere
upper-side recording surface 2c to the | ower-side master nedium 4, the 22
medium,

Figure 6A, 6B, and 6C are drawings illustrating the basic

processes of a magnetic transfer method,
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magnetic transfer can be perforned the sanme as for the | ower-side recording
surface. Further, even for cases in which the uneven pattern of the naster
medium 3 is a negative pattern, the opposite to that of the positive
pattern shown in Fig. 6B, by reversing the above described directions in
which the initial magnetic field Hn and the transfer magnetic field Hdu
are applied, theigape Waia gabrbesregnetioealll yikwansf ar pedtdes wacer ded.
Note that as to the initial magnetic field and the transfer magnetic field,

it is necpagakyithatads Fat R sther 8@l uhe dRIRITANed Dasesk PRndodiment
consideration of the coercive magnetic force of the slave nedium 2, the

rel ative proRgLi p gg@ggaghbg5¥igg the master and sl ave nedi uns, or the
like. As to tﬁe sfave medi um 2, afdisk shaped magnetic recording medi um
such as a hard g sheedsf bexLbLeodiskear;bheyl Lig,cap e amliayedd her eas .
A magnetic recordrng | ayer thereor s torned by coating a layer of nagnetic
mat eri al , . 1 i i efic fil rdi |. . on
the sur f sR8IPRLHBor e e s eih G ot BRI L RO aneL MR O

| ayer, Co, .a || CoPt Cr, .CoCr Pt Cr Ta, CrNbTa, CoCeB, CoN or the
Pt 5Re Arelbak 3V BhsasR rapt”

i ke) allé{}v FeCoNi ) can be enployed therefor.

Note that it is_preferahle,fhat on- net.ic sub.l ayer be provided so as
Lo brovi de t he FRGTELF P Bort byt BEn A oA AUeh £ R Gk TS SRS |l
The crystalline strugcture an%ﬁa |attice coe;fi ient. of, the non-magnetic sub
layer misPrBESRAFEHEH T BATA 161 T¢ RS FEGHBE FROAetor U AP Y iyt MapR s 23
end, C, OTi, CoC, Cta, gnwb, giAL, Ru, Pd or the like is enployed.
Further, FRaBrieFr PgsSexpmefiom RE BéPYERdBcul ar magneti zation of the
magnetic |ayer, or to jnprove the recording _and Ela back sensitivity, it is
preferable that a backPﬁgCB£§EFoFoPﬁeaHEfP EEBRR PaéNQEPJMF§§§r be provi ded
beneath the nonpagneti ¢ sub aner. Not e th%g i.t is _preferable that the

Chi ckness of t HESHRGPREFEE r BRoY BF AGSFA5er CBROGIBEPLF Pffalir PEGTARt 0 10 nm

and less than or equal .to 500 nm, and nore preferably greater than or equal
0 20" m SRECPESER . HahLoPeoqHa AL 5S308 Thih TREFERBCE 1 It A AR ¢ hat
t he thickaess,of t he, non-magnetic | ayer be greater, than or equal, to 10 nm
and | ess $haAKLBISeqhifSt ol 18P Hn S T]%‘?“etjg?’é‘? ralt e ftleft HOTHAT OF equal
to 20 nmand | ess than or to 80 nm Still further, it is preferable

equal
that the Fﬁ?gﬁﬁ5§¥eopa9ﬂ8tbacﬁFﬁﬁsﬁﬁﬁePaﬁgeﬁr@ﬁgéFthEFCSFqéﬁﬁaFct5 nm

and | ess than or egual to 2000 nm and nore preferably greater than or
equal to BESARPENYTVEEELPRan or equal to 400 nm Next, the results of an
actual experinent tq determne the transfer accuracy of a netic transfer
performed uti || 51%g & hE WEGRSEESELAREPer v HAE (i 2 RAR ™ edor BRRT A <t he
present ipvention will be explained. The sl ave diumutilized in e
bxper | menFLARE FEBARE S ME VREL AREPEARPRORH ATt SopaiaplbOPANSHE Lo rhe
Mechat roni x: S-505 sgutterin ar at us under congditi ons, whergei n Argon

o betn PRESSAEOLAVRRELPN ot anhak L et i) £O7 e HE P83 24

shape, as shown in Fig. 5 described below, and protrusion
portions formed in a pattern for transferring data to the slave
medium is provided on the surface thereof in the donut shaped
region enclosed by the dotted line shown in Fig. 5.

Figure 1 is a cross-sectional view of a portion of the
circumferential direction of the magnetic transfer master
medium 3 shown in Fig. 5. The magnetic transfer master medium

3 shown in Fig. 1 comprises a substrate 3a provided with
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x 10-5 Pa (10-7 Torr) and the pressure is 0.4 Pa (3 x 10-3 Torr) . A glass
pl ate was heated to 200 C, a 300 nm N Fe | ayer that serves as the backing

| ayer forned by the soft magnetic layer, a 30 nmlayer of Ti that serves as
t he non-nmagnetic sub layer, and a 30 nmlayer of CoCrPt that serves as the
magneti c recording |l ayer were sequentially forned thereon to produce a 3.5"

di sk Shapg@ofﬁ&g@ﬁbhcpéﬁﬁ%ﬁlé NEh FRCH W APt ¥ at Hhatdrf A Reldreatd on Ms
of 5.7T (4700 Gauss), and a magnetic coercive force Hcs of 199 KA/ m (2500

Ce). The gvaldlabir@hdnd e 3h902! 3W¢akhbY SRSy REE!OF SRS OYo NS $oft i¥ns
magneti c conversion property feasuring apparatus (Ryodo El ectronics SS-60)

10,5"oL Uahil 7 (1Sl o35 BHYo e LS ILE AL ARl ol B isaghe an, R
width is %pg %Fﬁ%kﬁﬁégﬁéﬁ%féﬁFﬁgﬁg> o) QBée%%g§a?§dofrgiéMgdﬂ%ﬂfg% K

width is , signal™ 1 s subj a frequency anal ysis

by a spectral _analyzer., wherein the peak. intensity,.(C) .of a primar i gnal ,
narr ow ba%& hor se %h%t}fl he ¥ahR @Jﬁpc ?eﬁ:ee Ei}rael .dl']rheCtC]JCN1 v&ri?rer%c%‘ﬁ%%t ed
of the signal recorded and_r ack t he .sane head is_designated as O
0B, the rBMAEPUGOUL BRCEEPR: | CUEHISA n® PR CURPUSERGniT LT afbranes
(indicated b "0") if th lue OC/N i,s greater than or equal to -2 .0
B, and GEVEL Bhe PRRGPCE: 85 bpCaRroRTpskpnl RETEraS B0 AN SRS BN |2, 0
dB. Next, _the eval yation of the signal om ssions and the contact ,
ot i 01 encPBdaR PGS SNfedtPAARBTELE &Y eVt SN HG F1 bt 8L (ARGt o
Chem cal s, Sigmarker-Q was. diluted to 1/1pth 2 concentration. Said
magneti c &gégl &pr n§PFi d\é\t%&hvﬁgrﬁﬁﬁﬁﬁ€8118ﬁt 5% h&S SESTH AP ace of the
sl ave nmedi ym on _whi ch a_magnetic transfer has been (?erfor ned, dried, and
the signaPFlbrPREPEREtARG dHeeTolRAOE tthe NEFYREI R Er BN &fat e Sa P H43¢® on
t he anobunt of change to the edge of the signal ttern of the devel oped
magneti c ?’F‘ai’@f%%dghg‘ﬁal Hehet ebhe RWakEe dhellt 7 Hly, Cfordd s dirh et Siftfom
viewing fields of the portion of the recording surface of the slave nedium
on whi ch the Rmagretic LpyRstef KR BB&haFEr Pér hbG WEPELIFION 8P LHions50
times magnification by use of a differential interference m croscope: if
| ess t han®fi tae| P Forke 13t Fhted HHUHIL B 09 FaIECE Hral Vni&Eind? the
eval uation was favorable (indicated by an "O') , and if five or nore
| ocat i ons®t RePBANLGEFe tPBINATt §IM8ve t8 gndl- oni ssion, the transfer was
eval uated as defjcient (indicated by an " X% The_ mast er nedi um of exanpl e
1 conprises a df BeHaPnGlalrd 22¥6hstEred 67 Hhe rfars obf tRmPAYE Y4 er n of
protrusion portions_having a track wwdth_ of 2.5 Eun, a track pitch_ of
3.0-m a BPftiengt RfokRe. SEest bk ofa L1 gR RIInESrun ey 4 A% he
regi on of kge di sk 20mmto 40n’mig the radial, directign fromthe center
t hereof . tRGt BSPREFSAOBOPPTRAGRS PELIESEr SGIFEELIFASL O PO S0t Thi s
substrate b%/ a sputteri_nglfrret hod wherein the Argon sputtering pressure is
1. 5 x 10M39pgtécalognironkgd: LAt eRRBPePectIT GaFaBBriHRICh § SREEF 1S 2 .
80 WcnR2. Note that the width Wof the protrusjon portions in the |
circunfer EhBLEl 18 FRRIIRA FXR Hhe TRt IR IANRTD Fhe shhreffden s to
say, the master nedium of exanple 1 has a cross-section wherein the soft
magneti ¢ 26 the [Rht gRINRE ISuLPYEE  oPCERESEr BRE URFFRE bbF t10hs BFeCeedtei ght
(thickness)' d = 0. .5 ~.un, awdth in the circunferential direction W=
0.5 Vim 8RBLERBOPELY0EROPhEREDECKEcRATR RIS Laveie Hadthe FRRFRARBID
exanple 2 is a master nediumof the sane type as that of exanple 1, and has
a cross- seertdanfhe? dihe eREtamrgnebinckare ] ffeEhafPEPler vt oRRO I altfe
protrusion portions has a height d =1 . 0 Vim a wdth in the
ci rcunf er ént¢ampari genilon arse im viiichathet Reftampeniifelaver wlrilis R =
2. The master nedium of exanple 3 is a master nedi um of the sane type as
that of edeppeesiongmerthibsns icr oot-sagnébhcahdyel inked widfht thagnefithd ayer
of the surface of the protrusion portions has a height d =1.4Nm a wdth
in the ciprohteséohi pbrdipesti omr waseB. Sn~whrichard sdfd matgre th a Henebet ween
is R=2.8.

has not been provided in the depression portions, the effect
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The master medi um of conparative exanple 1 is a master nedi um conprising a
flat discoid quartz substrate on which a soft magnetic layer 0.5 ~, min

t hi ckness has been fornmed, after which said magnetic | ayer has been
processed into a pattern by use of a lithography technol ogy; wherein the
soft magnetic layer is fornmed only on the portions corresponding to the

pr ot r usi owheoefliyonise magh atdcafibex tilsea sof &cbad et tloe |safdr magnaoicflayed in
t he depression portions, the protrusion portions and the depression

portions aife thel sagheld of Ibhd iprkadustiurs pradiiemgred umdtasr A
cross-section wherein the soft magnetic |ayer of the surface of the

protr usion portNoRe t1est & H€h8REL (ENHKNESS)cdkamil: hatedlald &\h@lﬁdyn, the
circunferential direction w=0.5Vim and the ratio R therebetween is R =

1. The maghemipReH,UgMAss, aha%%paéﬂw@nexanek@ll 82t Re CT PRS- SLGIHQD
wherein the soft magnetlc ayer of the surface of the protrusion portions

has a hei gt fdrm @he BuBktRapMedsl LR EI'i'@ ﬁéé@é@rﬁ‘é&mm% Cﬁdﬁ%éfm the 0.5

~m and the ratio R therebetween 1 s = 1. The master medi um of

conpar at | p%e%%”pél?térﬁ% b%%oﬁn%%e}%ﬁsélb@yﬁ n;P{I C'rr%%%o‘@ thHLc%cf usion

portions formed 1n a pattern over a soft ayer een

formed, thakpote ot A ISe, WadicD afs ﬁeﬂeme&yp%fscot hate Qlaaml e L

sai d soft magn i ayer ~min i ckness has a cross section

e B By BRI U MG R T
direction Wp9-3 VLD gAc 108 ratd o R HReL gL WeRl-LS Rl ,/ FeniMo,
FeAlSi, FeAl, FeTaN), Ni, a Ni alloy (NiFe), or the like can
be employed therefor; it is particularly preferable that FeCo,
or FeCoNi be employed.

The protrusion portions forming the pattern (uneven
pattern) of the master medium 3 can be formed by use of a stamping
method used in the field of manufacturing original disks of
optical disks, a photo lithography method used in the field of
manufacturing semi-conductors, or the like. Here, a simple
explanation of the manufacture of a master medium will be given.

First, a layer of photoresist is formed on the smooth, flat
surface of a glass substrate (or a quartz substrate) by use of
a spin coating process; then, a laser beam (or an electron beam),
which is modulated in correspondence to a servo signal, is
emitted while this glass substrate is being rotated, and a
predetermined pattern, such as that of a servo signal extending

linearly in the radial direction from the rotational center of

each track, is exposed over the entire surface of the photoresist
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The master nedi um of conparative exanple 3 conprises a quartz substrate
provided with protrusion portions forned in a pattern over which a soft
magnetic | ayer has been fornmed, that is, is a nmaster nedium of the sane
type as that of exanple 1; said soft nagnetic layer is 2.0 dun in

t hi ckness, and has a cross-section wherein the soft nagnetic |ayer of the

surface of _t protrusion portions.has a height d = 2.0 ~t awdth in the
ci'r cunt er L FRF RSO RoR P spSEERR SrACh ik B T4 GhFwRrSEeHCe ' -
4. A magneti c trqgsf r to the slave nmedi um descri bed apove was perforned
utilizing of'§ ré’%%’f%?l%d%%n%u%?e%%% P 3 HRSERAPINRRT ahpocess,
conmpar ati ve exanpl es descri bed above, and an eval uation of the signal

qual i ty, tHe R¥RBEEIFIOLEHPRALIOHIS Bhokeresd st hndefpyedrndch PFipbiddy was

perfornmed. The results thereof are shown in Chart 1
disk having an uneven pattern formed by the remaining photoresist

is obtained thereby. Next, the surface of the uneven pattern
thus formed on the surface of the original disk is subjected
to a plating process (electroforming), whereby an Ni substrate
having a positive uneven pattern is formed; said Ni substrate
is then peeled away from the original disk. This Ni substrate
can be employed as a master medium as is, or after a soft magnetic
layer or a protective layer has been further applied over the
uneven pattern thereof, as required.

Further, the aforementioned original disk can be metal
plated to form a second original disk, and this second original
disk used to perform a further metal plating process, whereby
a substrate having a negative uneven pattern can be formed. Also,
a third original disk can be formed by metal plating the second
original disk or by hardening of a synthetic resin impressed
onto the second original disk; this third original disk can be
metal plated to obtain a substrate having a positive uneven
pattern.

On the other hand, after the uneven pattern has been formed
of photoresist on the glass substrate, etching can be performed
to form holes in the glass substrate, whereby a substrate from
which photoresist has been removed can be obtained; a substrate

can be formed therefrom based on any of the methods described
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29 Chart 1 SoftR = d/wSi gnal Si gnal magneti ceval uati onom ssi onsl ayer i nof
rel ati ve(nunber depr essi onC/ Nof ), porti ons?(dB) cont act (magneti cpropertylinkag
e) eval uati onExanpl e 1Yes1.0-0.4(0 4(0O Exanpl e 2Yes2. 0+0. 1(0) 3( O Exanpl e
3Yes2. 8-1. 1 (0)4 (0)ConparativeNol. 0-3. 3 (X)3 (O Exanpl e

1Conpar ati veYes0. 7- 2. 1( X) 2( 0) Exanpl e 2Conpar ati veYes4.0-0. 1 (0)13

(X) Examplghadrdds shown in Chart 1, for cases in which any of the naster

medi unms of Exanples 1-3 are used, the ratio R between the cross-sectional

hei ght of the sgf toyRONet iL]l 1Ry &arPfbd hesdd odd UshOMmPOs i NSt Of tb AR drast er
medium (that is the thickness of the nmagnetic |layer) and the track

directi o gl W Ofpd s PL OLLMST &Ry POE L 2P0k S 9?@@5 eprtapnghsegeal to
0.8 and less than or equal to 3; further, for master medi uns having a soft

magnet | ¢ fQniy T dhe, 0Dt eRsy on PALL] QREnbeLYERN, LD BT ALEYSE pDaROM i OnS

to provi de magnetic ge therebetween, a favoralr) evaluatron of the

St e, U8 Tl GO RS, B0 B0 IR GONLECh PR Y 1
Conpar at ip\ﬁeatlzlxnag”%leq:%olds?’ AE S %gnplfo?/red”%%t %he”E%‘éring”%tHS&i Qgegagonet e

form this substrate. It is preferable that the height of the
protrusions (the depth of the uneven pattern) formed on the
substrate be in the range of 50-800 nm; more preferably, 80-600
nm. For cases in which this uneven pattern is that of a sample
servo signal, said pattern is formed as a rectangular form of
protrusion portions longer in the radial direction than the
circumferential direction thereof. More specifically, it is
preferable that the length in the radial direction be 0.05-20
pm, and 0.05-5 pm in the circumferential direction; it 1is
preferable that a pattern of this type, in which the length in
the radial direction is long and within this range, is selected
as the pattern for bearing servo signal data.

The magnetic layer 3b, which is provided over the uneven
pattern of the substrate, is formed of a magnetic material and
by use of a physical vapor deposition means such as a vacuum
deposition method, a sputtering method, an ion plating method,
or by a metal plating method, etc. It is preferable that the
thickness of the magnetic layer 3b be in the range of 50-500

nm, and even more preferably, in the range of 80-300 nm. Note

that as already described, the ratio R of the height d of the
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30 conj oi nment between the depression portions and the protrusion
portions, or for master mediuns wherein the ratio R thereof is not within
the range defined as greater than or equal to 0.8 and | ess than or equal to
3, one property fromanong the signal quality, the signal om ssions, and
the contact property is deficient. Next, with reference to the nodel

Cross- secha@natiyiyehenthd fifade oF BRENSEErl & oS I rtiBStL fMeHEUM
according to anot her enbodi nent of the present invention will be explained.

The magneiisstrapsf ey FBSELRE PRGN, 58h@6608di BY0t 8-Bhe, CHRRERb&MDOdI ment
conprises: a substrate 51 having a surface on which depression portions and

pr ot rusi ﬁ@é%égyg h@yg_gegp formed in a pattern; a soft magnetic |ayer 52
formed o the surface of tThe' protrusion portions and depression portions:

wherei n t he sof.ymanel] ¢ | ayer, 52 COMpId S5 @ 208 L3maReb] nlaxerpaa of

t he surface of € protrusion ons ‘and a soft nmagne ayer f or med
in the depressio tLons between the protrusipn portion nd_.is_fqrned
whi e a redieet o tphel dE POF PE SERTr ctfed ShebBubeebare’ Bitn B8hgohredet on
per pendi cul ar t,0 the.surface .t hereof. f ormat.i on of e nmagpetic | ayer
B P e B oty Ts MAHE LS AR g S PRoG o 2ee OF i KBS BRIESHPF&Ma
magnetic field Hor is heing applied to the substra 51 in the ditection
bor pendi GUPSFERBET RECKA e et G Mo haYa RS B4 EBRT B TH FhghbEPe 11 el d
Hpr during the formation the soft netic | ayer 52 serves to provid

bor pendi Cul dr® RGREBPES BRLEAES BBy b0 % RETATICT FBARSE g AUBFLEPRYER 52 i n
the direction, in which, said nmagnetic field Fﬁr has,befn agpligd. That is to
say, the s@ln%ﬁn%??z%}k%nb%ﬁg%e%ft?ﬁesggFt AEBRELFCIPEGEr 289 thCt he
direction substantially perpendicular to the surface of the naster nedium
53. Not e R¥RECFheveileyet of e 4 URFLCRthee REgR& LPFeY s s dpgalphitEd is
substantially parallel to the direction in which the transfer nmagnetic
field HIWHSE dFARSE WReRUAL AGHRATRI? AU fter FFECE 6B hdtolids, WhRR
orientation thereof can be in the sane direction, or in the ogpposite

di rect i orCOTFeE HENE ABYS HhHHRTPRET | ORCAXF 19 ARRENgofRenEgREPERIPEyer 52 s

made to be substantially perpendicular to the surface of the nmaster nedi um
53 in thiB*YEH™er, the effect whereby the magnetic flux is attracted to the

soft magnetic |ayer when the transfer nmagnetic field is applied can be
i nproved. Next ,Fiffrastet atﬁ?dicﬂfﬁ’lsa‘r‘(:‘éﬁrcd:i%ﬁ’g‘at W Sy 6t ﬁ‘ePog 88 REnEPS the

present invention wll be explained. The nastgr medi um 63 shown in Fjg. 8
conpri sednagreks tre@sfer master mediums according to the second through

fourth embodiments of the present invention, respectively. The
master medium 13 and the master mgdium 23 shown in the Figs.
2 and 3, respectively, comprise a substrate 13a, 23a provided
with protrusion portions formed in a pattern on the surface
thereof, and a soft magnetic layer 13b, 23b formed over the
protrusions portions and in the depression portions between the
protrﬁsion portions, similar to the master medium 3 of the first
embodiment. According to the master medium 13 according to the
second embodiment shown in Fig. 2, the soft magnetic layer of
the protrusion portions and the soft magnetic layer of the

depression portions are separated by a spatial interval. Even
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61 provided with a surface on which protrusion portions fornmed in a pattern
and a soft magnetic |ayer 62, which is fornmed over the protrusion portions
and in the depression portions between said protrusion portions for
transferring data to the magnetic layer of a perpendicul ar magnetic
recording medium further conprising a magnetic layer 65 for filling in the
depr essi oanposepenatedi sira hetswebras hbipr ot f abieoni poancensd the timg esofal
magnetic |ayer. Note that, here, the magnetic |ayer 65 can be fornmed in the
depr essi onfpbheianpamﬁtrie:m liys, stbhtthast maignediitc 32nkakaveag s obitdadhedhe
soft magnetic |ayer 62 in the depression portions. The magnetic | ayer 65
has an easlyielegrebiszat the axinse aratt ededorithed eftsyvemgitelbe aldtimd.s of
the soft magnetic |ayer 62. The nagnetic |ayer 65 is magneti zed i n advance

uni directional | puatnag,t 8eceagyngagpethe ahd Hfe rsd i lerevfof ame wigna
magnetic field is applied in the direction opposite this along the easy

magnet i zabmBBdanestc dheHBRllatl H¥ehEibaPshSRH By Fille FRANeUARIdRn of
the magnetic | ayer 65, and because said magnetic flux is forC|ny directed

Uher eby !t yagde i 8 helRUAel § GHAUPEORDY Of2 | RACPEOEE UR e DOE LG, ¢ he

ef fect whereby magnetic flux is attracted to the soft nagnetic [ayer 62b is

hi gh. NOtest bRk Peberyulien Basy: IBIRCIAGARON A Sy {5;% e%ﬂﬁ%“‘tar ‘o

| ayer 62 and the nmagnetic |ayer are both su
the surfa i I
mat eri al 8@ SEF%Q?OW Oﬁg!ﬁgﬁc’ af%%’}%st ta)s? io’ﬁ%g%g%? C?gtetp?{uvogpsfeor ce

| ar ger th B ﬂMrQil% (tht:x.snggggtAfsA e Qgtr‘};’[@ gf?ﬁgét rgtr.lrisétiter

prevents the inversi the nmag netlzatlon t her eo

magnet i E'lﬁ!xdtbéa?ﬁpt}] 5%01’?: fn%?% yohe TQ?B?%E Er?é ﬁdﬁﬂ%s"f‘d% 5l d Vg Ce

that of t Fics o e magne l"ayer of the c recording e

servi ng aéahhﬁ g¥e0%ﬁga %ec%lage uate. Next, an enbodi nent of the
magneti c transt enployln the nagnetlc transfer master medi um

63 accor di ng togd ey St DG, 05 %@t@@?tfﬁg@gs@% Jofiea hayq Japdi um

2 33 wll be explain Fate asi'c

processese%ggﬁﬁﬁﬁﬁgn‘é@ €nk \A%'}%fs%!ht”%@%ﬂt% th‘}e% 1dct eJ]'SPOddaﬂ?'B Fi g.

9A il lustrat € process am i'nitial IS app i ed

uni di reCL!nQHﬁSE)étﬁﬁﬁgfl?gotﬁ’é%a%é%e*{%a&‘mﬁeé' tgatﬁ :gxfn's 'npanstgé r Wi&i§hAve

nmedi um tes the process erein ave nedi um and the
mast er m ]gggs r@,nasf

rragnetl C ? ﬁﬁ% gPp e}f)"e it @‘%O&J?rectl on opp03| tgoft he dls(r%{efcttl on
in which Inﬁg leE&E'fé Z%E dhé’ﬁ %u&%r hE'%b@&aS@é’% i he
state of recordih g sur ace o the aveé Jmedi unta the magnetic

transfer hgs heRRoRCLHALTEls Yot Gl Fedor Y ﬁfﬁpﬁﬁc show onl y t he

| ower face recording surface P e slave me own in Fig. 9A

an initial direghoChieenl HBANGH §s 1ol di Orpgti A I8k deh Wl i On

per pendi cular to the track sur ve redi um 2 i h a vance,

Z?rgitt[gnbeqlék%gésgg gg\%'%ﬁb@?a£§c§§€he su ace o?‘%‘%e reég](c)lral r!%%a]{)yer 2b
of this Skayfeedhum 2.dsd Ogat%ﬁ%g% Wik the surtace of dhey myl 5

63, which en provi magnet een

uni di r ect ?QQa dixmﬁﬁa%”ﬁéhﬁgl o e, SXaE é‘uﬁgglﬁag' ”?é’a bc%‘!%’beat%’e& Waﬁ'}sel [

magnetic fiel ui's ere |rect|on per pendi ¢
track sur e_of . the, slave ium 2 .and _o 05|te hat i.ch th |n|t|al
il oont oubREpRher e 1807 ¥R BTSSR ORI Adtiled 't 408

directi Onmgénetlc layer 3b can obtain the same effect as that obtained

o the

by the soft magnetic layer provided across the uneven pattern
of the surface of the substrates of Figs. 1-3 described above.

According to the master medium 33: after a uniformmagnetic layer
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opposite the direction in which the nmagnetic |ayer 65 of the master nedi um
63 has been magnetized) to performthe magnetic transfer. As a result, the
data (e. g., a servo signal) corresponding to the protrusion portions

formed in a pattern on the data bearing surface of the master nedium 63 is
magnetically transferred and recorded on the nagnetic recordi ng surface 2b

of the sl as sho Fi expl anation h been
prof fer eda%\@gjr mﬁ pnegrjf %eghe%ré“{(f ?%rt}?? o%lal? a‘-é gﬁeﬁ%i de
mast er }yn13 tothe lo r srde recordin % 2b_of the sl ayve nedium
2; however SEeBRBRALPH F Pr%trwl%rﬁi%trﬁ%ﬁ éi‘&‘p%%ft fRgRetdCot YYRY
surface 2c to the_ | ower-side master nedium 4, the magnetic transfer can be
perforned:¥%%C§ﬁh§ea§oﬁﬁﬁxkﬁé'Péﬁe?fsﬁd%h?EEo%HF%@9§ﬁPF&c@ethﬁdtﬁFst%%nner
by nagnetrzrng t he magnetic |ayer 65, which has been provided in_the

depr essi ort igtt e b hﬁeéﬁlﬁﬁéeﬁﬁoﬁr8§r6hep§PfFoﬁ§gbﬁt%ﬁelQM?Faéébo¢°the

master medium in advance in the direction opposite that in which the
transfer rdgherunfddeelaf ithe et upplordorheord feerropeedy thethagnetic
flux occurring when the transfer magnetic field is applied is attracted to
the soft mHgria@rias [tdyared? fon Mehpraotrimtom pothe opgbssraber oved, wher eby
a favorable magnetic transfer can be inproved. Note that as to the initial
magnetic field dlode Hdatr asferdimggnet ieadh alfd,the dovecdssaribetat a
val ue therefor be determ ned based on a consideration of the coercive
magnet i ¢ #bodiorege 0fo ft hbeshaveenatedim®, the madlial Rvefnapaethtckness
pernmeability of the master and sl ave nediuns, or the |like. 36 What is
clainmed i &t of eAchagifethe sodnshegnsastelagedsubBbonpBbsi agd a3subséclat e
provided with a surface on which protrusion

of which covers or forms the protrusion portions, to the width

w in the circumferential direction thereof is greater than or

equal to 0.8 and less than or equal to 3.

Next, an embodiment of the magnetic transfer method of
employing the magnetic transfer master medium according to the
present invention to transfer data to a slave medium will be
explained.

Fig. 5 is a perspective view of a slave medium 2 and master
mediums 3,4. The slave mediumutilized according to the magnetic
transfer method of the present invention is a disk shaped
magnetic recording medium such as a hard disk, a flexible disk,
or the like, which has been provided with a magnetic recording
layer on a single surface or on both surfaces thereof; in
particular, a perpendicular magnetic recording medium on which
a favorable magnetization direction of the magnetic recording

layer has been formed in the direction perpendicular to the

recording surface thereof, is utilized thereas. The slave medium
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portions having a magnetic | ayer have been formed for transferring data to
the magnetic | ayer of a perpendicul ar nagnetic recordi ng nmedium wherein
the magnetic layer is also forned in the~depression .portions between the
protrusion portions so that the magnetic |ayer formed on the protrusion
portions anal the nmagnetic |ayer forned in said depression portions are

magnet i cabl ye | d ik ety 204 %l{%ﬁoggﬁ%ﬁt%héﬁﬁ 1igg .egs%?;l?ﬁgggs MRGNEId L d ayer

to the track direction w e. magnetic | ayer e protrusion
portions | r .Qr X | r.._eq ~2 . A
Tagnet | o PPERLEALE 2 M iRly Elind B O AR Ry B IS B B Baghib e 2
surface on whicgh protrusi,on portions ich forma ttern, havi a
mmanet o U CoRY: v have esherhTrelv et Tored P i Bard R Hhcds
nagnetio~|§ er %f a perpendi cul ar magnetic recordi ng nedium wherein said
magnetic F éﬁ?o's farnmed while a magnetic field is applied to the substrate

in the direction gekpendicular to the , )
Further, the master medium 3 is the master medium shown

in the first embodiment, and is provided with protrusion portions
formed in a pattern corresponding to the data to be recorded
onto the lower recording surface 2b of the glave medium 2. The
master medium 4 is of the same layered configuration as the master
medium 3, and is provided with protrusion portions formed in
a pattern corresponding to the data to be recorded onto the upper
recording surface 2c of the slave medium 2. The master mediums
3,J4 comprise a substrate 3a, 4a, respectively, on each of which
a pattern of protrusion portions has been formed, and a soft
magnetic layer 3b, 4b, formed on the respective protrusion
portions formed in a pattern thereon.

Figs. 6A, 6B, and 6C illustrate the basic processes of the
magnetic transfer method of the current embodiment. Fig. 6A
illustrates the process wherein an initial magnetic field is
applied unidirectionally so as to perform the initial
magnetization of the slave medium. Fig. 6B illustrates the
process wherein the slave medium the master medium are conjoined
to forma conjoined body, and a transfer magnetic field is applied
thereto in the direction opposite the direction in which the
initial magnetization has been performed. Fig. 6C shows the state

of the recording surface of the slave medium after the magnetic
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surface thereof. 3 . A magnetic transfer master nedi um conprising: a
substrate provided with a surface on which protrusion portions having a
magneti c | ayer has been forned for transferring data to the nmagnetic | ayer
of a perpendi cul ar nmagnetic recording nmedium wherein 37 a second
magnetic layer having a direction of nmagnetization parallel to the easy

nmagnet i zatirahs ¢ haf v wfnced AXRfte AHALE GORICI VB MBI etd g fa ce
| arger than that of said magnetic layer is provi "ded bet ween t he~ ~pr ot rusi on

portions. sy oﬁ‘l &b%e&rf‘é&f’é ?"ec@ﬁ&ﬁﬁet 23 Erel Q% ffﬂéiéeglé{?e%éadlrﬂn?’

wherein the secon netic 'S mag ed in ection
perpendi cyl ar to the surface thereof. 5. A rragnetlc transfer master nedi um
as defined in claim

As shown in Fig. 6A, an initial direct current magnetic
field Hin is applied in the direction perpendicular to the track
surface of the of the slave medium 2 in advance, so as to initially
magnetize the recording surface 2b thereof in one direction.
Then, as shown in Fig. 6B, the surface of the recording layer
2b of this slave medium 2 is conjoined with the soft magnetic
layer 3b formed on the surface of the protrusion portions of
the master medium 3 to form a conjoined body, and a transfer
magnetic field Hdu is applied thereto in the direction
perpendicular to the track surface of the slave medium 2 and
opposite that in which the initial direct current magnetic field
Hin has been applied (i.e., in the direction opposite the
direction in which the initial magnetization has been performed)
to perform the magnetic transfer., As a result, the data (a servo
signal, for example) corresponding to the protrusion portions
formed in a pattern on the data bearing surface of the master
medium 3 is magnetically transferred and recorded on the magnetic
recording surface 2b of the slave medium 2, as shown in Fig.
6C. Here, an explanation has been proffered for the performance
of a magnetic transfer from the lower-side master medium 3 to
the lower-side recording surface 2b of the slave medium 2;
however, as shown in Fig. 5, by conjoining the upper-side

recording surface 2c to the lower-side master medium 4, the
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2 or 3, wherein the coercive nmagnetic force of the second nmagnetic' |ayer
Is approximtely twice the coercive nagnetic force of the perpendicul ar
magneti c recording nmedium 6. A magnetic transfer nmaster nedium as defined
in any pne of the preceding clainms, wherein the ratio of the thickness of
said magnetic layer to the track direction Wdth of the magnetic |ayer of

the prot rM&%H@tEerﬁﬂaQ{bsférchh% BErkbaReArtRIYaNeld: 8o @1 bRas-5hag or
equal to 2.5. 7. A magnetic transfer master medi um a~.dafined in any one of

t he preced] . ] ein the direction, of the magnetic field that is
appl i ed dg%?%]éa%ﬁgngg}:%n%?%on of the magnetic layer is substantially

PRl el £, kU0l S g A0S TOROR d ko apBL T 0D o

Ted! U oSy SShRSReA TR S0 nefhetE BECREUAT ELaU,cuherl Batliecpnsy,

the Surfagget£§§f€{Ve pattern shown in Fig. 6B, by reversing the above
described directions in which the initial magnetic field Hin
and the transfer magnetic field Hdu are applied, the same data
can be magnetically transferred and recorded. Note that as to
the initial magnetic field and the transfer magnetic field, it
is necessary that a value therefor be determined based on a
consideration of the coercive magnetic force of the slave medium
2, the relative magnetic permeability of the master and slave
mediums, or the like.

As to the slave medium 2, a disk shaped magnetic recording
medium such as a hard disk, a flexible disk or the like can be
employed thereas. A magnetic recording layer thereof is formed
by coating a layer of magnetic material, or by forming a thin
metallic magnetic film recording layer on the surface thereof.
As to the material forming the thin metallic magnetic layer,
Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa, CrNbTa, CoCeB, CoNi or
the 1like), Fe, or an Fe alloy (FeCo, FeP, FeCoNi) can be employed
therefor. Note that it is preferable that a non-magnetic sub
layer be provided so as to provide the magnetic anisotropy
required beneath the magnetic material. The crystalline

structure and a lattice coefficient of the non-magnetic sub layer

must be matched to that of the magnetic recording layer. To this
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9. A magnetic transfer.master nedium as defined in any one of the preceding
olainms., wherein said data represent servo signals. 10.' A magnetic transfer
nmet hod of enploying the naster nediumdefined in any one of the preceding
clainms, conprisifig .the steps of conjoining the nmagnetic |ayer of the
protrusion portions of said master~nmedi umand the nmagnetic |ayer of the

per pendi célnar, TRYNeTE M eeRidi et dicHMo , and 2aRPIRG NP R drf &k arj Kegnet i c

field to the magnetic_ | ayers of said conjoined medi ums in the direction

per pendi cyh@n bR d NeyRaRat i G @i%{eﬁftéiut%bqqrﬁ%‘cﬁ}fé‘ngrﬁ}?%%:% o the

recording nmedi imso as to transfer the data fromthe

magneti o haweleraleo3a BRAENILHLRL oTRANE! | 6T EOORBLIGIBIL YD Lin

met hod of nufacturing a nmagne mast er i um provide

sur f ace ogn\gnéfgggég%ry&g ftf)&{g}if,,gpﬁ;i I;g"%{é‘fé?arﬂ@é:?%tt{ grl?r‘:r\]%lp |l nrigc}yl%cr | ayer

magnetic l[aye een tormed erring d

of a perpendi cul ar. magnet.i ¢ recaqr.di medi u wherein,.. sai netic |ayer
is forned%%ﬁme Y fr’rﬁg%ébtefi[tc RRENN Jicsq%Q’ 5 &?mtpgqvﬁed%scﬂt?seﬂeaat {Eﬁ%he

di rection_perpendicul ar .tqQq the surface thereof. 39 12 A et hod of

manuf act uFPRYEErlgret5iv® ﬂ'raér‘?é:f'er mast er nedi um as described in claim 11,

wherein the direction. of the mgnetic field that is i ed durin
Note that it is preferable that the t%&%kness of é%e

magnetic recording layer be greater than or equal to 10 nm and
less than or equal to 500 nm, and more preferably greater than
or equal to 20 nm and less than or equal to 200 nm. Further,
it is preferable that the thickness of the non-magnetic layer
be greater than or equal to 10 nm and less than or equal to 150
nm, and more preferably greater than or equal to 20 nm and less
than or equal to 80 nm. Still further, it is preferable that
the thickness of the backing layer be greater than or equal to
50 nm and less than or equal to 2000 nm, and more preferably
greater than or equal to 80 nm and less than or equal to 400
nm.

Next, the results of an actual experiment to determine the
transfer accuracy of a magnetic transfer performed utilizing
the magnetic transfer master medium according to the present
invention will be explained.

The slave medium utilized in the experiment was formed in
a vacuum film forming apparatus (a Shibaura Mechatronix: 5-505
sputtering apparatus), under conditions wherein Argon has been

introduced after depressurization at room temperature to 1.33
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the formation of the magnetic layer is substantially parallel to that in
whi ch the transfer magnetic field is applied when a magnetic transfer is to
be perforned. 40
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read head gap is 0.19 pm; the read track width is 2.0 pum; is

the write head gap is 0.4 pm; and the write track width is 2.6

pm. The read in signal is subjected to a frequency analysis by

a spectral analyzer; wherein the peak intensity (C) of a primary

signal, narrow band noise, and the ratio C/N are measured. The

C/N value computed of the signal recorded and read back by the

same head is designated as 0 dB, the relative value AC/N is

obtained: the evaluation is favorable (indicated by an “0”) if

the value AC/N is greater than or equal to -2.0 dB, and deficient

(indicated by an “X”) if the value AC/N is less than -2.0 dB.

Next, the evaluation of the signal omissions and the

contact deficiencies will be explained. A magnetic developing

fluid (Sigma Phi Chemicals Sigmarker-Q) was diluted to 1/10%"
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concentration. Said magnetic developing liguid was dripped onto
the recording surface of the slave medium on which a magnetic
transfer has been performed, dried, and the signal omissions
and the contact deficiencies are evaluated based on the amount
of change to the edge of the signal pattern of the developed
magnetic transfer signal pattern. More specifically, one
hundred random viewing fields of the portion of the recording
surface of the slave medium on which the magnetic transfer has
been performed were observed at a 50 times magnification by use
of a differential interference microscope: if less than five
locations therein were found to have signal omissions, the
evaluation was favorable (indicated by an “0”), and if five or
more locations therein were found to have signal omission, the
transfer was evaluated as deficient (indicated by an “X”).

The master medium of example 1 comprises a discoid quartz

substrate on the surface of which a pattern of protrusion
portions having a track width of 2.5 um, a track pitch of 3.0um,
a bit length of 0.5um and of a height of 2.5um is formed in the
region of the disk 20mm to 40mm in the radial direction from
the center thereof. Note that a soft magnetic layer of FeCo30at#%
is formed on this substrate by a sputtering method wherein the
Argon sputtering pressure is 1.5 x 107! Pa (1.08mTorr), and the
electrical current introduced is 2.80 W/cm?. Note that the width
W of the protrusion portions in the circumferential direction
(the bit length) corresponds to 0.5um. That is to say, the master

medium of example 1 has a cross-section wherein the soft magnetic
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(thickness) d = 0.5 pm, a width in the circumferential direction

W= 0.5 pum, and the ratio R therebetween is R = 1.

The master medium of example 2 is a master medium of the
same type as that of example 1, and has a cross-section wherein
the soft magnetic layer of the surface of the protrusion portions
has a height d = 1.0 pm, a width in the circumferential direction
w = 0.5 um, and the ratio R therebetween is R = 2.

The master medium of example 3 is a master medium of the
same type as that of example 1, and has a cross-section wherein
the soft magnetic layer of the surface of the protrusion portions
has a height d = 1.4pm, a width in the circumferential direction
w = 0.5 pm, and the ratio R therebetween is R = 2.8.

The master medium of comparative example 1 is a master
medium comprising a flat discoid quartz substrate on which a
soft magnetic layer 0.5 um in thickness has been formed, after
which said magnetic layer has been processed into a pattern by
use of a lithography technology; wherein the soft magnetic layer
is formed only on the portions corresponding to the protrusion
portions, and because the soft magnetic layer is not formed in
the depression portions, the protrusion portions and the
depression portions are not magnetically linked. This master

medium has a cross-section wherein the soft magnetic layer of

the surface of the protrusion portions has a height (thickness)
d= 0.5 pm, a width in the circumferential direction w = 0.5

pm, and the ratio R therebetween is R = 1. The master medium
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magnetic layer of the surface of the protrusion portions has

a height d = 0.5 ym, a width in the circumferential direction
w = 0.5 pm, and the ratio R therebetween is R = 1,

The master medium of comparative example 2 comprises a
quartz substrate provided with protrusion portions formed in
a pattern over which a soft magnetic layer has been formed, that
is, is a master medium of the same type as that of example 1;
said soft magnetic layer is 0.35 pm in thickness, and has a
cross~section wherein the soft magnetic layer of the surface
of the protrusion portions has a height (thickness) d = 0.35
pm, a width in the circumferential direction w = 0.5 pm, and
the ratio R therebetween is R = 0.7.

The master medium of comparative example 3 comprises a
quartz substrate provided with protrusion portions formed in
a pattern over which a soft magnetic layer has been formed, that
is, is a master medium of the same type as that of example 1;
said soft magnetic layer is 2.0 pm in thickness, and has a
cross-section wherein the soft magnetic layer of the surface
of the protrusion portions has a height d = 2.0 pm, a width in
the circumferential direction w = 0.5 pum, and the ratio R
therebetween is R = 4.

A magnetic transfer to the slave medium described above
was performed utilizing each of the master mediums of each of
the examples and comparative examples described above, and an

evaluation of the signal quality, the number of signal omissions,
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shown in Chart 1.
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VDXX9Z<Z3Z}*?4= 100< 10%@%m€%1b’ 109 () - evaluation |[omissions
layer in of relative | (number
depression C/N of),
portions? (dB) contact
(magnetic property
linkage) evaluation
Example 1 Yes 1.0 -0.4(0) 4 (0)
Example 2 Yes 2.0 +0.1(0) 3(0)
Example 3 Yes 2.8 -1.1(0) 4 (0)
Comparative No 1.0 -3.3 (X) 3(0)
Example 1
Comparative Yes 0.7 -2.1(X) 2 (0)
Example 2
Comparative Yes 4.0 -0.1(0) 13 (X)
Example 3

As shown in Chart 1, for cases in which any of the master
mediums of Examples 1-3 are used, the ratio R between the
cross-sectional height of the soft magnetic layer of the
protrusion portions of the master medium (that is the thickness
of the magnetic layer) and the track direction width w of the
protrusion portions is greater than or equal to 0.8 and less
than or equal to 3; further, for master mediums having a soft
magnetic formed in the depression portions between the
protrusion portions to provide magnetic linkage therebetween,
a favorable evaluation of the signal quality, the number of
signal omissions, and the contact property is obtained. On the
other hand, for cases in which the master mediums of Comparative

Examples 1-3 are used, for master mediums not having magnetic
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conjoinment between the depression portions and the protrusion
portions, or for master mediums wherein the ratio R thereof is
not within the range defined as greater than or equal to 0.8
and less than or equal to 3, one property from among the signal
quality, the signal omissions, and the contact property is
deficient.

Next, with reference to the model cross-sectional view
shown in Fig. 7, a magnetic transfer master medium according
to another embodiment of the present inventionwill be explained.

The magnetic transfer master medium 53 according to the
current embodiment comprises: a substrate 51 having a surface
on which depression portions and protrusion portions have been
formed in a pattern; a soft magnetic layer 52 formed on the
surface of the protrusion portions and depression portions;
wherein the soft magnetic layer 52 comprises a soft magnetic
layer 52a of the surface of the protrusion portions and a soft
magnetic layer 52b formed in the depression portions between
the protrusion portions, and is formed while a magnetic field
Hpr is applied to the substrate 51 in the direction perpendicular
to the surface thereof.

The formation of the magnetic layer 52 is performed by use
of a sputtering method or the like, and while a magnetic field
Hpr is being applied to the substrate 51 in the direction
perpendicular to the surface thereof. The application of the

magnetic field Hpr during the formation the soft magnetic layer

52 serves to provide perpendicular magnetic anisotropy to the
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formed magnetic layer 52 in the direction in which said magnetic
field Hpr has been applied. That is to say, the easy magnetization
axis of the soft magnetic layer 52 is the direction substantially
perpendicular to the surface of the master medium 53. Note that
the direction in which the magnetic field Hpr is applied is
substantially parallel to the direction in which the transfer
magnetic field Hdu is applied when a magnetic transfer is to
be performed; the orientation thereof can be in the same
direction, or in the opposite direction.
If the easy magnetization axis of the soft magnetic layer
52 is made to be substantially perpendicular to the surface of
the master medium 53 in this manner, the effect whereby the
magnetic flux is attracted to the soft magnetic layer when the
transfer magnetic field is applied can be improved.
Next, a master medium according to yet another embodiment
of the present invention will be explained.
The master medium 63 shown in Fig. 8 comprises a substrate
61 provided with a surface on which protrusion portions formed
in a pattern and a soft magnetic layer 62, which is formed over
the protrusion portions and in the depression portions between
said protrusion portions for transferring data to the magnetic
layer of a perpendicular magnetic recording medium; further
comprising a magnetic layer 65 for filling in the depression
portion region between the protrusion portions of the soft

magnetic layer. Note that, here, the magnetic layer 65 can be

formed in the depression portions directly, that is, without
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having provided the soft magnetic layer 62 in the depression
portions.

The magnetic layer 65 has an easy magnetization axis
parallel to the easy magnetization axis of the soft magnetic
layer 62. The magnetic layer 65 is magnetized in advance
unidirectionally along the easy magnetization axis thereof, and
when a magnetic field is applied in the direction opposite this
along the easy magnetization axis, the magnetic flux is repulsed
by the magnetization of the magnetic layer 65, and because said
magnetic flux is forcibly directed thereby toward the soft
magnetic layer 62b of the protrusion portions, the effect whereby
magnetic flux is attracted to the soft magnetic layer 62b is
high. Note that here, the easy magnetization axis of the soft
magnetic layer 62 and the magnetic layer 65 are both
substantially perpendicular to the surface of the master medium.

Note that it is preferable that the material used to form
the magnetic layer 65 has a magnetic coercive force larger than
that of the soft magnetic layer 62, and of a degree that prevents
the inversion of the magnetization thereof when the transfer
magnetic field is applied; a coercive magnetic force
approximately twice that of the Hcs of the magnetic layer of
the magnetic recording medium serving as the slave medium 2 is
adequate.

Next, an embodiment of the magnetic transfer method of

employing the magnetic transfer master medium 63 according to

the present invention to transfer data to the slave medium 2
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will be explained.

Figs. 934, 9B, and 9C illustrate the basic processes of the
magnetic transfer method of the current embodiment. Fig. 9A
illustrates the process wherein an initial magnetic field is
applied unidirectionally so as to perform the initial
magnetization of the slave medium. Fig. 9B illustrates the
process wherein the slave medium and the master medium are
conjoined to form a conjoined body, and a transfer magnetic field
is applied thereto in the direction opposite the direction in
which the initial magnetization has been performed. Fig. 9C shows
the state of the recording surface of the slave medium after
the magnetic transfer has been performed. Note that, Figs. 93,
9B, and 9C show only the lower face recording surface 2b of the
slave medium 2.

As shown in Fig. %A, an initial direct current magnetic
field Hin is applied in the direction perpendicular to the track
surface of the of the slave medium 2 in advance, soas toinitially
magnetize the recording surface 2b thereof in one direction.
Then, as shown in Fig. 9B, the surface of the recording layer
2b of this slave medium 2 is conjoined with the surface of the
master medium 63, which has been provided with a magnetic layer
65 that has been unidirectionally magnetized, to forma conjoined
body, and a transfer magnetic field Hdu is applied thereto in
the direction perpendicular to the track surface of the slave
medium 2 and opposite that in which the initial direct current

magnetic field Hin has been applied (which is also the direction
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opposite the direction in which the magnetic layer 65 of the
master medium 63 has been magnetized) to perform the magnetic
transfer. As a result, the data (e.g., a servo signal)
corresponding to the protrusion portions formed in a pattern
on the data bearing surface of the master medium 63 is
magnetically transferred and recorded on the magnetic recording
surface 2b of the slave medium 2, as shown in Fig. 9C. Here,
an explanation has been proffered for the performance of a
magnetic transfer from the lower-side master medium 3 to the
lower-side recording surface 2b of the slave medium 2; however,
as shown in Fig. 5, by conjoining the upper-side recording
surface 2c to the lower-side master medium 4, the magnetic
transfer can be performed the same as for the lower-side
recording surface.

In this manner, by magnetizing the magnetic layer 65, which
has been provided in the depression portions between the
protrusion portions of the surface of the master medium, in
advance in the direction opposite that in which the transfer
magnetic field is to be applied, the effect whereby the magnetic
flux occurring when the transfer magnetic field is applied is
attracted to the soft magnetic layer 62 of the protrusion
portions is improved, whereby a favorable magnetic transfer can
be improved.

Note that as to the initial magnetic field and the transfer

magnetic field, it is necessary that a value therefor be

determined based on a consideration of the coercive magnetic
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track direction width of the magnetic layer of the protrusion
portions is greater than or egual to 0.8 and less than or equal
to 3.
' 2 . A magnetic transfer master megiium comprising:

a substrate provided with a surface on which protrusion
portions‘, which form a pattern, having a magnetic layer thereon
have ‘been formed for transferring data to the magnetic layer
of a pefrpendicular'magnetic recording medium, wherein

said magnetic layer is formed while a magnetic field is
applied to the substrate in the direction perpendicular to the
surface thereof.

3 . A magnetic transfer master medium comprising:

a substrate provided with a surface on.which protrusion
portions having a magnetic layer has been formed for Jtr::ms:ferr:mg

data to the magnetic layer of a perpendicular magnetic recording

medium, wherein
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magnetization parallel to the easy magnetization’ axis of the
magnetic layer, and a coercive magnetic force larger than that

of said magnetic layer is provided between the‘protrusion

portions.

4. A magnetic transfer master medium as defined in claim
3, wherein

the second magnetic layer is magnetized in the direction
perpendicular to the surface thereof. |

5. A magnetic transfer master medium as defined in claim
2 or 3, wherein

the coercive pagnetic force of the second magnetic-layer
is approximately twice the coercive magnetic force of the

perpendicular magnetic recording medium.

6. A magnetic transfer master medium as defined in any

one of the preceding claims, wherein

the ratio of the thickness of said magnetic layer to the
track direction width of the magnetic layer of the protrusion
portions is greater than or equal to 0.9 and less than or equal

to 2.5.

7. A magnetic transfer master medium as. defined in any one

of the preceding claims, wherein

the direction of the magnetic field that is applied during
the formation of the magnetic layer is substantially parallel
to that in whidh the transfer magnetic fileld is applied when

a magnetic transfer is to be performed.
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9. A magnetic transfer master medium as defined in any one

of the preceding claims, wherein

said data represent servo signals.

" 10.°A magnetic transfer method of employing the master

medium defined :Ln' any one of the preceding claims, comprisifg the
steps of conjoining the magnetic layer of the protrusion portions

of said master medium and the magnetic layer of the perpendiculaf '

magqetic recording medium, and

applying a transfer magnetic field to the magnetic.layers
of said conjoined mediums in the direction perpendicular to the
magr;etic layer of said perpendicular magnetic recording medium
g0 as to transfer the data from the master medium to the magnetic
layér of said perpendichlar magnetic recording medium.

11 . A method of manufacturing a magnetic transfer master

mediﬁm provided with a surface on which protrusion portions,

which form a pattern, having a magnetic layer have been formed

for transferring data to the magnetic layer of a perpendicular

magnetic recording medium, wherein

sald magnetic layer is formed while a magnetic field is
applied to the substrate in the direction perpendic‘ular to the

surface thereof.
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12 . A method of manufacturing a magnetic transfer master
medium as described in claim 11, wherein

the direc_tion of the magnetic field that is applied during
the formation of the magnetic layer is substantiailiy parallel
to that in which the transfer magnetic field is applied when

a magnetic transfer is to be performed.
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